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GASTROJEJUNOCOLIC FISTULA 

By A. G. R. LOWDON, O.B.E. 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF EDINBURGH 

THE development of a fistulous communication 
between the transverse colon and the stomach or 
jejunum in the region of a gastro-enterostomy is one 
of the more serious complications of gastrojejunal 
ulcer: though rare, it is of importance to surgeons 
because it is a distressing and dangerous condition 
which can be cured only by surgical measures. 

HISTORICAL 

The first description of such a fistula was by 
Czerny, Simon, and Arnsperger in 1903; the case 
is recorded, without comment, in the Annual Report 
for the year 1902 of the Heidelberg Surgical Clinic. 
Itis notable both for its brevity and because successful 
treatment of the patient was achieved by resection 
of the fistulous area and the construction of a new 
gastro-enterostomy. Further details and the post- 
operative history of this patient were given in a 
personal communication by Czerny to H. E. Paterson 
who included them in his well-known paper on 
gastrojejunal ulcer (Paterson, 1909, a and b). 

Several more cases of gastrojejunocolic fistula 
were reported in the continental literature before 
Hamann (1915) described the first case in America 
and Barling (1917) the first case in Britain. In 1920 
Bolton and Trotter, of University College Hospital, 
traced reports of 32 cases and added 4 of their own ; 
little has since been added to their assessment of the 
clinical features and the pathology of the disease, 
but it was twenty years before the significance of some 
of their observations was fully appreciated. 

Many of the subsequent reviews of the subject are 
concerned both with cases of gastrojejunocolic 
fistula following anastomotic ulceration and cases of 
gastrocolic fistula resulting from primary abdominal 
lesions, such as carcinoma of the stomach or colon, 
or primary gastric ulcer. Although the two condi- 
tions may present similar clinical features they are 
different in pathogenesis and should not be confused. 
Loewy (1921) and Verbrugge (1925) maintain the 
distinction between the two types of fistula, but it is 
unfortunate that some later writers fail to do so. 
Fardelmann (1937) reviewed 229 collected cases and 
Bornstein and Weinshel (1941) 332 cases, but both 
these totals include 121 cases of gastrocolic fistula 
from Verbrugge’s review. Bornstein and Weinshel 
provide a bibliography of the subject up to 1939. 

The only large series of cases reported in the 
B itish literature is contained in the review of gastro- 
je unal ulceration made by Garnett Wright (1935) 
fcr the Association of Surgeons of Great Britain and 

Ireland; this includes an analysis of 40 cases of 
gastrojejunocolic fistula. 

In fecent years important advances have been 
made in the treatment of gastrojejunocolic fistula by 
the introduction of two-stage operations. Wilkie 
(1934) was one of the first to advocate and to devise 
a two-stage technique. In 1935 Lahey proposed an 
alternative staged procedure (Lahey and Swinton, 
1935) which was subsequently modified (Lahey and 
Marshall, 1943). In 1938 Pfeiffer described to the 
American Surgical Association the use of proximal 
colostomy as a first-stage operation (Pfeiffer and 
Kent, 1939). These developments have as yet 
received little attention in British medical literature. 

THE PRESENT SERIES 

The writer’s interest in gastrojejunocolic fistula 
was stimulated by the opportunity to participate in 
the treatment of patients with this disease, first 
in the wards of the late Sir David Wilkie and later 
in those of Sir James Learmonth in the Royal 
Infirmary of Edinburgh. 

This report deals with 41 patients with gastro- 
jejunocolic fistula. Four of these patients had 
recurrence of fistula after operation and in one of 
these a second recurrence occurred; thus 46 
separate fistula are included. Eleven of the patients 
have been personally observed and the records of 
the others have been studied: brief reference has 
been made to some of these cases in a previous 
paper (Lowdon, 1948). 

A summary of the cases is presented in Table I, 
and further details and analyses of the series are 
included in the following account of the disease. 

PATHOGENESIS AND PATHOLOGY 

The communication of stomach, jejunum, and 
colon through a fistulous track resulting from a 
primary disease is so rare as to be a surgical curiosity ; 
we have seen one such triple fistula complicating a 
case of carcinoma of the transverse colon, and 
Bargen, Kerr, Hausner, and Weber (1937) reported 
one in a case of ulcerative colitis. For all practical 
purposes a gastrojejunocolic fistula occurs only as 
a complication of gastrojejunal ulcer when the 
abnormal communication between stomach and 
jejunum has been made by a previous operation 
(Fig. 150). In considering the aetiology of this 
condition attention will be confined to the factors 
leading to the formation of a fistulous connexion 
with the colon. 

3 
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Table I—SUMMARY OF CASES 

= 

CASE PREVIOUS ; . 
No. INITIALS Sex | AGE OPERATION OPERATIVE TREATMENT RESULT REMARKS 

I D. H. M. 42 Posterior G. E. Repair without G.E. Died Death 2nd day post-op. J 

2 ec. M, 46 Posterior G.E. Repair without G.E. Recovery | Has remained well for 11 y — 

3 | ie 2 M, 26 Posterior G.E. Repair without G.E. Recovery | Recurrence of duodenal slcer. 
Partial gastrectomy 3 years later 

4 D.R M. 47 Posterior G.E. Repair without G.E. Recovery | Has remained well for 10 cons 

5 D.H M. 44 Posterior G.E. Repair without G.E. Recovery | Recurrence of duodenal ulcer 2 
years later. Died after hema- 
temesis 8 years later 

6 75 M. 41 Posterior G.E. Repair without G.E. Recovery | Has remained well for 15 years 

7 J. H. M. 43 Posterior G.E. Repair without G.E. Recovery | No recurrence of ulcer in 11 years, 
Died from bronchogenic carci- 
noma 

s T. McC, M. 35 Posterior G.E. Repair without G.E. Recovery | Recurrence of duodenal ulcer. 
Died following partial gastrec- 
tomy 10 months later 

9 7. oe M. 45 Posterior G.E. Repair without G.E. Recovery | Recurrence of duodenal ulcer 
Died after hamatemesis 2 years 
later 

10 Ss. W. 45 Posterior G.E. Repair without G.E. ; resection | Died Death 18th day post-op. Periton- 
of colon and ce#costomy itis and empyema 

II A. T. M. s1 Posterior G.E. Repair without G.E. ; cecostomy | Recovery | Recurrence of duodenal ulcer 
Partial gastrectomy 1§ months 
later 

12 W.R. M. 59 Posterior G.E. Repair leaving original G.E. Died Death on day of operation 

13 W.B. M. 45 Posterior G.E. Repair leaving original G.E.; | Died Death 7th day post-op. Periton- 
colo-colostomy itis, double fistula, and stenosis 

of colon 

14 J. &. M. 50 Posterior G.E. Repair leaving original G.E. Recovery | Recurrence of stomal ulceration ; 
alive 14 years later 

15 J. W. M. 43 Pyloric exclusion Repair with new G.E. ; colostomy | Died Death sth day post-op. Peritonitis 

16 G. T. M. 36 Posterior G.E. Repair with new G.E.; cecos- | Died Double fistula. Death sth day 
tomy post-op. from paralytic ileus 

17 H. D M. 35 Posterior G.E. Repair without G.E.; pyloro- | Died Death on day after operation 
plasty 

18 R. R. M. 51 Posterior G.E. Repair with partial gastrectomy Recovery | Fistula (2 cm. diam.) found at 
operation for gastrojejunal ulcer. 
Well for § years 

19 A. H. M. 46 Posterior G.E. Repair with partial gastrectomy | Recovery | Fistula found at operation for 
gastrojejunal ulcer. Well for 
4 years 

20 D.B M. 50 Posterior G.E. Isolation of colon loop and colos- | Died Death 15th day post-op. Cause? 
tomy 

21 J. K. M. 54 Partial gastrectomy Ileosigmoidostomy Died Death 3 months later from free 
—_— anastomo- perforation of stomal ulcer 
sis 

22 > A M. 50 Partial gastrectomy (1) Ileosigmoidostomy; (2) Recovery | Has remained well for 4 years 
(retrocolic anastomo- Partial gastrectomy and right 
sis) hemicolectomy 

23 J. M. M. §2 Posterior G.E. Proximal transverse colostomy Died Death 2nd day post-op. from 
coronary thrombosis 

24 R. V. M. 42 Posterior G.E. (1) Proximal transverse colos- | Died Death 4 weeks after 2nd operation. 
tomy; (2) Repair and partial Bronchopneumonia 
gastrectomy 

25 M. M. F, 37 Anterior G.E. (1) Proximal transverse colos- | Recovery | Has remained well for 10 years 
tomy; (2) Repair and partial . 
gastrectomy 

26 J. W. 39 Posterior G.E. Proximal transverse colostomy Died Death from coronary thrombosis 
3 weeks after operation 

27 W.C. 46 Posterior G.E. (1) Proximal transverse colos- | Died Death sth day post-op. Peritonitis 
tomy ; (2) Repair without G.E. ; 
vagotomy 

28 J. W. M. 35 Posterior G.E. (1) Proximal transverse colos- | Recovery | Has remained well for 9 years 
tomy; (2) Repair and partial 
gastrectomy 
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GASTROJEJUNOCOLIC FISTULA 

Table I.—SUMMARY OF CASES (continued) 

=e 

CASE . . PREVIOUS a . REMARKS No. INITIALS SEx AGE OPERATION OPERATIVE TREATMENT RESULT 

= aie 

29 D. McL. M. 49 Posterior G.E. (1) Proximal transverse colos- | Recovery | Has remained well for 8 years 
3 tomy; (2) Repair and partial 

gastrectomy 

t 30 M. 39 Posterior G.E. (1) Proximal transverse colos- | Recovery | Has remained well for 7 years 
er tomy; (2) Repair and partial 
na gastrectomy 
] — 

* 31 H. H. M. 49 Posterior G.E. (1) Proximal transverse colos- | Recovery | Has remained well for 5 years 
2 tomy; (2) Repair and partial 

gastrectomy 

“-s 32 N. P. M. 40 Posterior G.E. (1) Proximal transverse colos- | Recovery | Has remained well for 3 years 
tomy; (2) Repair and partial 

nz gastrectomy 
Ss. ——— — 

- 33 J. D. M. 63 Partial gastrectomy (1) Proximal transverse colos- | Recovery | Has remained well for 2 years 
(retrocolic anastomo- tomy ; (2) Repair leaving partial 

“1 sis) gastrectomy anastomosis 

- 34 A. P. M. 42 Posterior G.E. (1) Proximal transverse colos- | Recovery | Cacum ruptured 10 days after Ist 
tomy; (2) Repair and partial stage, but patient recovered after 

°s gastrectomy cecostomy. Has remained well 
- for 18 months 
rs 

35 J. W. M. $2 Posterior G.E. Reduction of volvulus of small | Died Death 1st day post-op. Fistula 
“i intestine and jejunostomy found at operation for acute 
of obstruction 

4 36 me M. 37 Posterior G.E. No operation — Refused operation. Fistula shown 
“ by barium enema. Untraced 

37 W.s M. 75 Posterior G.E. No operation — Mild symptoms (no diarrhea). 
z Fistula shown by barium enema. 
md Alive with intermittent symp- 
. toms 7 years later 

oa 38 D. McL. M. 28 Posterior G.E. Repair leaving original G.E. Recovery | Recurrence of fistula 18 months 
later 

ae Recurrence 31 Posterior G.E. Repair without G.E. and cecos- | Died Death 4th day post-op. Duodenal 
M5 tomy stenosis 

is 39 A. B. M. 36 Posterior G.E. Repair leaving original G.E. Recovery | Recurrence of fistula § years later 
we Recurrence 4! Posterior G.E. Isolation of colon loop and colos- | Died Death ascribed to acute cardiac 
= tomy dilatation at autopsy 

i 40 j. &. M. 44 Posterior G.E. Isolation of colon loop Recovery | Recurrence of fistula 7 years later 
Recurrence SI Posterior G.E. (1) Proximal transverse colos- | Recovery | Patient also has severe chronic 

tomy; (2) Repair and partial bronchitis and Stokes-Adams 
fy gastrectomy attacks. No recurrence of ulcer 
at in 7 years 

me 4! R. Mcl. M. 33 Anterior G.E. (1) Proximal transverse colos- | Recovery | Recurrence of fistula 9 months 
m4 tomy; (2) Repair and partial later 
“ ? gastrectomy 
a Recurrence 35 Partial gastrectomy (1) Proximal transverse colos- | Recovery | Recurrence of fistula 8 months 

(antecolic anastomo- tomy; (2) Repair and more later 
ys sis) radical — gastrectomy 
? 2nd Recurrence 36 Partial gastrectomy Repair of fistula and vagotomy | Recovery | Has remained well for 6 years 

(antecolic anastomo- (thoraco-abdominal) 
sis) 

It is usually found that the original anastomosis 
was performed for duodenal ulcer, but rarely, as in 
Case 40 of the present series, the primary ulcer 
was gastric. 

ostomy. 

and 

G.E. 

The complication may occur after any type of 
gastrojejunal anastomosis, but the great majority of 
such fistula have followed retrocolic gastro-enter- 

In the present series the types of anasto- 
mosis which preceded the 46 fistule were as follows : 
in 39 cases posterior gastro-enterostomy, in 2 cases 

is Janterior (antecolic) gastro-enterostomy, in 4 cases 
partial gastrectomy (2 with retrocolic and 2 with 

‘is Jantecolic anastomoses), 
pyloric exclusion operation. 

- fistula after antecolic anastomosis appears to be less 
common than our experience would suggest; one 
cese of this type has previously been reported by 
Lawton and Marks (1949). 

in I case Devine’s 
The occurrence of 

In a case reported by 

- Gastro-enterostomy 

Gray and Sharpe (1941) a fistula followed a Billroth I 
type of anastomosis. 

The relatively frequent occurrence after retro- 
colic gastro-enterostomy is related to the more 

stomal ulceration. 

frequent performance of this operation, but the 
fixation of the stoma to the transverse mesocolon 
in these cases is probably also a factor, determining 
as it does the proximity of the colon to the sites of 

In this connexion Verbrugge 
(1925) and Lahey and Swinton (1935) have drawn 
attention to the dangers of making a posterior 
gastro-enterostomy through an opening in the meso- 
colon too near to the transverse colon. 
penetration of a stomal ulcer into the transverse 
colon is by no means always attributable to technical 
error in the placing of the original gastro-enterostomy. 
In many cases ulceration in a well-placed stoma 
penetrates into the mesocolon and forms a chronic 

But the 
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abscess with scarring which draws the colon nearer 
to the site of ulceration. If the colon is originally 
adjacent to the anastomosis the fistula may result 
from the penetration of a relatively acute ulcer: it 
is then an opening of short length with minimal 

TRANSVERSE 

COI_.ON 

EFFERENT LOOP 

OF JETUNUM 

_ FiG. 150.—Photographs of an operation specimen showing a large gastrojejunocolic fistula (Case 22). 
with transverse colon laid open ; B, Viewed from behind with stomach and jejunum laid open. 
seen in the jejunum adjacent to the fistula. 

surrounding scar tissue. If the fistula is a late result 
of an abscess in the mesocolon it may be a track 1-2 
cm. in length through a mass of scar tissue. 

eee, it? mee 
Fic. 1§1.— Photomicrograph of a section through a 

jejunocolic fistula showing sudden transition from well- 
formed jejunal mucosa (on the right) to well-formed colonic 
mucosa (on the left). (x 22-5.) 

The factors which determine the size of the 
fistulous opening, which may be anything from a 
few millimetres to about four centimetres in diameter, 
are less obvious ; in the present series no correla- 
tion can be found between the size of the fistula and 
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the relative acuteness of the causative ulcer as ji iged 
either by clinical history or by findings at oper. tion. 

In a majority of cases the fistula is betwee: the 
jejunum and the posterior aspect of the trans verse 
colon; in most of the remainder it connect the 

GASTRO-JETUNAL 

STOMACH ANASTOMOSIS 

AFFERENT LOOP 

OF TETUNUM 

A, Viewed from in front 
A new and superficial peptic ulcer is 

region of the anastomosis with the colon ; and ina 
few cases it is strictly gastrocolic. In the reported 
cases the fistula was jejunocolic in 23, between the 
anastomosis and the colon in 15, and gastrocolic 
in 4; of the 2 patients with double fistule 1 had 
two jejunocolic fistulae and 1 had a jejunocolic and 
a gastrocolic fistula; in 2 patients who were not 
treated by operation the exact site of the fistula is 
unknown. The preponderance of jejunocolic fistulz 
is a reflection of the common situation of stomal 
ulcers, about two-thirds of which are found in the 
jejunum, usually in the efferent loop within 5 cm. 
of the anastomosis. In one of the recurrent fistulz 
in the present series (Case 41) the site of the jejunal 
end of the opening was unusual, being about 15 cm. 
from the gastrojejunal anastomosis: the situation of 
the jejunal ulcer in this case was apparently deter- 
mined by the fact that at the previous operation a 
repair of jejunum was carried out at this level. 

After the fistulous opening has formed, its walls 
are soon covered by epithelium so that spontaneous 
closure is unlikely if not impossible. The walls 
of the fistula are smooth and on section the epithelium 
may show a sudden transition from relatively normal 
jejunal (or gastric) to colonic type (Fig. 151) or, in 
cases where the fistula is a definite track, a gradual 
transition through a rather nondescript but always 
glandular type of epithelium (Fig. 152). 

While this epithelialization of the fistula may be 
regarded as healing of the ulcer which caused the 
opening, other ulcers may form in the region of the 
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gnast»mosis. It might be expected that the tendency 
to ulcer formation would be reduced after formation 
of a fistula if for no other reason than that the 
gastritis which commonly occurs in these patients 
tends to reduce the gastric secretions. In fact relief 
of ulcer pain commonly occurs after development of 
a fistula, but this is not always the case. In the 
present series pain of an ulcer type persisted after 
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loops of the jejunum are dilated, thickened, and 
congested. The close adherence of the transverse 
colon to the region of the gastro-enterostomy is 
evident, but the fistula may not be demonstrable 
by external examination of the organs. If the open- 
ing is large it may be felt by invagination of colon 
wall with the finger. In a few cases there is a large 
inflammatory mass as a result of abscess preceding 
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A, Low-power view asta gastric mucosa on the right and colonic mucosa on the left ; 
glandular epithelium. 

the onset of symptoms of fistula in 4 of the 47 cases : 
1 patient had hamatemesis, 1 frank melzna, and the 
benzidene test on the stool was positive in 8 of the 
16 cases on which it was carried out. While pain 
and bleeding may be due to gastritis or jejunitis 
without true peptic ulceration, there is more definite 
evidence that active peptic ulcers may form in the 
presence of a fistula. Typical peptic ulcers were 
noted adjacent to the fistula in 4 of the present series 
Figs. 150, 153); 2 of the cases reported (Cases 13 
and 16) developed a double fistula (an unusual 
occurrence, but previously reported on at least three 
occasions—Kaufmann, 1905; Hartmann, 1926; 
Brock, 1928); and free perforation of a second 
ulcer may occur in the presence of a fistula as shown 
by one of the present series (Case 21) and previous 
reports by Lion and Moreau (1909), Barling (1917), 
and Hurst and Stewart (1929). 

It is perhaps remarkable that localized ulceration 
in the colon has not been noted in these cases ; the 
lumen of the colon is, however, not infrequently 
narrowed in the region of the fistula, presumably 
because of cicatrization following inflammation. 
More or less severe gastritis and jejunitis are usually 
present and are attributable to the irritation of these 
organs by colonic content. The portions of jejunum 
shown in section in Fig. 154 illustrate this effect ; 
the inflammatory changes are strikingly confined 
to the mucosal villi, which are so infiltrated by 
leucocytes that in some parts no remaining epithelial 
cells can be identified. 

When the region of the fistula is exposed at 
Operation there is commonly an area of induration, 
congestion, and oedema in which the clear identifica- 
tion of the various organs is difficult. The proximal 

,» High-power view of the intervening epithelium, showing poorly formed glands. (> 

1§2.— Photomicrographs of a section through a gastrocolic fistula, showing gradual transition from gastric to colonic mucosa. 
between these there is a zone of nondescript 

§2°2.) 

the development of the fistula. In exceptional cases, 
usually in patients in whom recent symptoms of 
fistula have been mild or absent, there is little local 
reaction: congestion and cedema may be slight or 
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F1G. 153.— Photomicrograph of a section through a jejuno- 
colic fistula showing jejunal mucosa on the right, colonic 
mucosa on the left, and a superficial peptic ulcer in the jejunum 
adjacent to the fistula. (x §°25.) 

absent and it may be possible to define the site of 
fistula accurately. 

CLINICAL FEATURES 

Incidence.—Various estimates of the frequency 
of fistula formation in cases of gastrojejunal 
ulceration have been made and show a measure of 
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agreement. In the cases reviewed by Wright (1935), 
8-7 per cent of 458 cases of gastrojejunal ulcer had 
developed fistula. Judd and Hoerner (1935) found 
the same proportion of cases with fistula in 597 cases 
of gastrojejunal ulcer. Lahey (1936) makes an esti- 
mate of I1 per cent. Walters and Glagett (1939) 
reported an incidence of 13-6 per cent and Allen 
(1937) 14 per cent. A group of 67 cases of stomal 
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series and the related mortality. The yo 
patient was 26 years of age and the oldest 75 ; 
extremes are as great as any yet reported. 

Time After Previous Operation.—The in ‘erya) 
between the previous operation and the onset of 
symptoms of fistula is also variable. In the present 
series it varied from one month to 21 years ; Table []/ 
shows an analysis of the intervals and the related 

ngest 
these 

_ _FiG. 154.—Photomicrographs of sections of jejunum from two cases of gastrojejunocolic fistula. 
inflammation with epithelium absent from the tops of the villi which are infiltrated by small round cells. 
degree of jejunitis with destruction of most of the epithelium which persists only in the crypts of the glands ; 
only by remains of stroma infiltrated by small round cells. (» 

ulceration reviewed by the writer (Lowdon, 1948) 
included 15 cases of fistula (22-4 per cent). All 
these estimates, however, exaggerate the true state of 
affairs as they are based on the incidence of fistula 
in patients returning to hospital for treatment of 
gastrojejunal ulcer. 

Sex.—A striking feature of the incidence of the 
disease is the rarity with which it affects women. In 
about 400 reported cases there have been only 5 
female patients. Judd and Hoerner (1935) found 
1 female in a group of §2 patients, Ransom (1945) 
reported 1 female in a group of 18 patients, and there 
is 1 female in the 41 patients of the present series ; 
an exceptional sex incidence was reported by Rife 
(1938) whose 13 cases included 2 females. 

Table II.—AGE AT TIME OF DEVELOPMENT OF FISTULA 

Age in Years Number Died 
of Cases 

25-29 2 o 
30-34 2 I 

35-39 II 3 

40-44 10 4 

45-49 ) 3 

50-54 9 4 

55-59 I I 
60-64 I ° 

65-69 re) ° 

70-74 oO oO 

75-79 I 1°) 

‘Total 46 16 

Age.—The ages of patients affected vary within 
wide limits, but the highest incidence is between 
30 and §0 years of age. Table II shows the distri- 
bution of the ages of the patients in the present 

§2°5.) 

A, Shows a moderate degree of 
B, Shows a more severe 
the villi are represented 

mortality. Two of our patients (Cases 13 and 4! 
presented unmistakable symptoms of fistula within 
one month of gastro-enterostomy; so short an 
interval is unusual if not unprecedented. At the 

Table III.—TIME FROM PRECEDING OPERATION TO 
ONSET OF SYMPTOMS OF FISTULA 

Interval Number Died 
of Cases 

Less than 6 months 4 2 
6 months to I year 4 2 

I to 2 years 4 2 
2 to § years 11 4 
§ to 10 years i) 3 

10 to I§ years & 2 
I§ to 20 years 5 I 
Over 20 years I ° 

Total 46 16 

other extreme is a case reported by Langemeyer in 
which forty years elapsed between the previous 
operation and the development of fistula. 

Symptoms of gastrojejunal ulcer usually precede 
the development of fistula. These, if not severe, 
may be eclipsed in the patient’s memory by the 
distressing symptoms of fistula, but it appears that 
at least 10 patients in the present series had no such 
warning before the onset of diarrhoea. 

Symptoms.—The triad of symptoms which is 
conclusive evidence of a fistula is comprised of 
diarrheea, fecal vomiting, and wasting, but in rare 
cases all three of these cardinal symptoms are absent. 
The clinical manifestations of the disease are in fact 
very variable. 

sional lower abdominal pain: in one of these 

In three of our patients there were | 
no symptoms attributable to the fistula except occa- | 
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(Case 37) the fistula was discovered by barium 
enema examination and in the others (Cases 18 and 19) 
fistulee were found unexpectedly at operations for 
stomal ulceration. At the other extreme are patients 
who were rapidly exhausted by persistent diarrhoea 
and vomiting. This variation in the severity of 
the syndrome explains the wide range which is found 
in the duration of the symptoms before the patients 
sought hospital treatment, and the absence of any 
correlation between duration of symptoms and 
mortality (Table IV). The fact that some fistule 
do not give rise to any of the characteristic clinical 
features and are tolerated for long periods does not 

Table I1V.—DURATION OF SYMPTOMS OF FISTULA 

Time Number Died 
of Cases 

Less than 2 months 10 3 
2 to 6 months 19 7 
6 months to 1 year 6 4 
I to 2 years 7 2 
5 years I ° 
Indefinite or unknown 3 ° 

Total 46 16 

appear to be fully appreciated, though Finsterer 
1939) has reported the case of a patient who was 
known to have a gastrojejunocolic fistula for fourteen 
years. 

The incidence of symptoms in the 46 reported 
cases is shown graphically in Fig. 1§§. 

Diarrhea is the commonest complaint; it was 
present in 41 of the 46 cases in the present series. 
It varies in severity from three or four to twenty 
or thirty motions in the day ; in the worst cases there 
may be frequent incontinence of faces in a patient 
bedridden by extreme weakness. The stools are 
usually described as watery or fluid and are normal 
in colour or rather pale. In other cases they are 
loose or pultaceous, bulky, and yellow or putty 
coloured—an appearance which may lead to a diag- 
nosis of steatorrhoea. Fat analysis of the dried feces 
usually shows some evidence of defective digestion 
and absorption of fat; it was carried out in 10 of 
the reported cases and in all showed some increase 
in the total fat content (30-50 per cent) and an increase 
in the unsplit portion (20-80 per cent). 

The patient or doctor may note the presence of 
undigested particles of food in the stools, and 
material ingested from two to four hours earlier may 
be recognized, but such observations are the excep- 
tion rather than the rule. 

The diarrhoea is in most cases persistent after the 
first onset, but acquires an individual pattern in 
each case and is not usually progressively severe. 
In a few cases it is strikingly intermittent in charac- 
ter, periods of troublesome diarrhoea alternating with 
periods of freedom from symptoms. This occurred 
in 10 of the 46 reported cases ; in 1 of the patients 
(Case 30) severe diarrhoea occurred for two or three 
weeks about once a year for five years and in the in- 
tervening months he was perfectly well. Two other 
patients each described one period of spontaneous 
relief of symptoms for about a year, but intermissions 
of such long duration are rare. 

Many patients describe the loose motions as 
Occurring characteristically shortly after taking food 
or drink, but others are unable to relate the symptom 
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to meals. In some cases (3 in the present series) 
there is respite from the diarrhoea during the night, 
but in a few cases the diarrhoea occurs only at night ; 
in 2 of the reported cases diarrhoea occurred only 
when the patient lay down in bed, and in 3 others 
motions were much more frequent during the night 
than during the day. 

Vomiting of fecal material or eructation of fecal- 
smelling gases is less frequently present than diarrheea, 

NUMBER OF CASES O 40 46 

DIARRHOEA 

1O 20 30 

LOSS OF WEIGHT 

VOMITING —FAECAL 

T NOT OFFENSIVE 

FI UPPER ABDOMEN 

BORBORYGMI 

OEDEMA 

TETANIC SPASMS 

FIG. 155.— Diagrem showing the incidence of symptoms 
in 46 cases of gastrojejunocolic fistula. 

but occurs in about two-thirds of all cases of gastro- 
jejunocolic fistula and serves to make the diagnosis 
obvious. 

Vomiting of fecal material occurred in 25 of the 
46 cases reviewed. In a patient known to have 
a gastro-enterostomy and stomal ulceration fecal 
vomiting may be accepted as almost pathognomonic 
evidence of a gastrojejunocolic fistula. 

Offensive or fecal-smelling eructations are often 
an additional cause of distress both to the patient 
and to his company. Twenty-six of the patients 
in the present series complained of excessive eructa- 
tions, and 21 of these described a fecal or very 
offensive odour. In 6 cases fecal eructations were 
present in the absence of fecal vomiting. A history 
of fecal eructations or the observation of a fecal 
smell in the breath is highly suggestive of the 
presence of a fistula. 

However, the occurrence of vomiting which is 
not fecal, or eructations which are not offensive, 
does not exclude the diagnosis of fistula. Seven 
of the patients in the present series had vomiting of 
normal gastric contents and 4 of these complained 
of excessive eructations but stated that there was 
no offensive smell. Eight patients had neither 
vomiting nor abnormal eructations. 

Loss of weight is another common symptom ; 
it is often so severe and rapid that it becomes one 
of the patient’s main complaints. As much as 
2-3 st. may be lost in as many months. In 36 of 
the cases reviewed there was definite loss of weight ; 
in 9 there is no comment on weight in the case 
record. Only I patient stated that there had been 
no change in his weight; this patient was treated 
by operation two weeks after the onset of diarrhoea 
of a relatively mild type. The appetite, however, 
usually remains good; in 4 of our patients it was 
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described as excessive and only 9 patients stated 
that their appetites were poor. 

Abdominal pain is present in a minority of patients. 
Indeed it is not uncommon for the patient to state 
that he experienced complete relief of pain from the 
time of onset of diarrhoea: this occurred in 12 of the 
46 cases reviewed. When pain does occur with 
symptoms of fistula it may be described as an upper 
abdominal pain similar to the ulcer pain with which 
the patient is familiar, or as a different type of pain 
in the central or lower abdomen: the latter is the 
more common complaint. Only 4 of our patients 
described a pain of ulcer type occurring after the 
symptoms of fistula had appeared ; 13 patients who 
had umbilical or hypogastric pain gave various 
descriptions of its nature—an occasional griping 
pain, a constant dull ache, colicky pain associated 
with activity of the bowels, or a feeling of fullness 
after eating. Nine patients complained of excessive 
rumblings in the abdomen, and 2 of abdominal 
distension. 

Other symptoms are occasionally found, but 
are incidental and of little help in diagnosis. Breath- 
lessness, fatigue, oedema, and defective vision are 
attributable to nutritional deficiency. The infre- 
quent occurrence of hamatemesis or melena has 
already been mentioned. Sometimes patients com- 
plain of anal pain or irritation and they may be 
aware of prolapsing piles. Thirst or the passage of 
small quantities of highly coloured urine may be 
remarked. There may be a history of carpopedal 
spasm or of symptoms suggestive of latent tetany 
as in 1 of our patients who complained of frequent 
muscle cramps and the feeling of ‘ pins and needles ’ 
in the extremities. 

Physical Signs and Laboratory Investiga- 
tions.—The examination of a patient with gastro- 
jejunocolic fistula is unlikely to provide any direct 
evidence of the diagnosis unless a fecal smell in 
the breath is observed or the opportunity occurs to 
inspect vomitus containing fecal material. Examina- 
tion of the abdomen often reveals no abnormality 
except the previous operation scar. In some patients 
there is supra-umbilical tenderness and borborygmi 
are often heard. In a few cases there is abdominal 
distension, and peristalsis may be seen when the 
abdominal wall is very thin or when there is associ- 
ated partial obstruction of the colon. A palpable 
mass is rare. The incidence of these findings in 
the present series was: abdominal tenderness, 19 
cases; distension, § cases; visible peristalsis, 3 
cases ; palpable mass, 2 cases. 

The general condition of the patients is variable. 
A few, having had mild symptoms, are in good 
health, and at the other extreme are those who 
present the clinical features of severe malnutrition. 
In the present series only § patients were in good 
condition when admitted to hospital; of the 
remainder, 20 were regarded as very ill. In the 
intermediate group are patients in whom the systemic 
effects of the disease are not severe but who often 
have latent nutritional deficiencies which can be 
detected only by careful search or by special clinical 
investigations ; the pre-operative assessment of a 
patient may be misleading if this is not remembered. 

Emaciation is the most common sign of under- 
nourishment ; it was observed in 26 of our cases. 
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Dehydration was clinically evident in 10 cuses; 
it appears that the loss of water by diarrheea is nore 
easily compensated by increased oral intake th in js 
the loss of food elements. 

In patients in whom the diarrhecea has been severe 
or prolonged a deficiency of proteins develops and 
may be revealed clinically by nutritional cdema, 
Five of the patients in the present series had cedema 
which could not be attributed to cardiac or rena] 
causes. In 2 of these patients serum-protein 
estimations were carried out and showed abnormally 
low levels: in Case 39 the results of five estimations 
gave an average of albumin 1°65 g. per cent and 
globulin 1°55 g. per cent; in Case 29 the figures 
were albumin 2°45 g. per cent and globulin 1-38 g. 
per cent. Serum-protein estimations were made 
on 10 other patients, none of whom had cdema, 
with results (for total protein) varying from 4:09 g. 
per cent to 7:12 g. per cent. The higher figures 
were obtained in patients with no recent diarrhea, 
Reversal of the albumin-globulin ratio was not 
observed. 

Depletion of calcium may result in carpopedal 
spasm (which occurred in 3 of our cases) or 
latent tetany demonstrable by Chvostek’s sign or 
Trousseau’s sign (which occurred in 2 other cases). 
Serum-calcium estimations in 2 of these patients 
were 6°5 mg. per cent and 7:5 mg. per cent. 

There may also be clinical evidence of vitamin 
deficiencies. Fissures at the angles of the mouth 
were seen in 2 of our patients and may have been 
due to riboflavin deficiency : 1 patient had petechial 
hemorrhages suggestive of scurvy: another com- 
plained of paresthesias and neuritic pain which may 
have been attributable to calcium depletion or perhaps 
to deficiency of vitamin B. Deficiency of vitamin 
D may contribute to the reduction of serum-calcium 
levels. Atwater, Butt, and Priestley (1943) have 
noted also nyctalopia, pellagra, low values of blood- 
ascorbic-acid, and prolongation of the Quick pro- 
thrombin time. 

Anemia is a common finding, but the severe 
dehydration which occurs in some of these patients 
may lead to hemoconcentration resulting in decep- 
tively high hemoglobin estimations. This was 
evident in 2 of our cases when hemoglobin levels of 
105 per cent and 110 per cent were observed in 
patients who were emaciated and severely dehydrated. 

Blood-counts and hemoglobin estimations are 
available for 19 of the reported cases; 8 of these 
had hemoglobin levels below 75 per cent, the 
lowest being 50 per cent. In all cases with anamia 
this was of the hypochromic type. Atwater and 
others (1943) and Lawton and Marks (1949) have 
noted the presence of macrocytosis in blood-films 
from some of their patients and Renshaw, Templeton, 
and Kiskadden (1946) in an experimental study 
thought that the hypochromic anemia seen in their 
dogs tended to become a macrocytic hyperchromic 
anemia if the animals survived long enough. 
Cameron, Watson, and Witts (1949) collected 9 
reported cases of macrocytic anemia in patients with 
gastrojejunocolic fistula. In most cases the anzmia 
can be relieved by iron if the diarrhoea is mild enough 
to allow such pre-operative treatment. 

Disturbance of electrolyte balance is inevitable 
in most of these patients because the diarrhea 
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results in excessive loss of salts. Blood-chloride 
estimations were made on 10 of our patients; in 6 
of these the figures were below the normal range, 
the lowest being 312 mg. per cent. Acidosis is said 
to occur in some cases (Lahey Clinic, 1951) but was 

not detected in our series; the CQO,-combining 
power was measured in 6 very ill patients and 
ranged from §5 to 65 vol. per cent. The serum- 
sodium may be reduced, and chronic potassium 

deficiency should be suspected in spite of normal 
levels in the serum. 

The fractional test-meal gives variable results, 
depending on the degree of gastritis and the con- 
tamination of specimens with colonic content, but 
abnormally high levels of HCl may be observed in 
spite of these factors. In test-meals on 15 patients 
no free HCl was found in 2 cases and high curves 
were found in 8 cases. The finding of low free acid 
is, of course, of no clinical significance ; one of our 
patients had no free HCl on admission to hospital, 
but a second test-meal after daily gastric lavage 
for a week produced a high climbing curve. In 
several cases the presence of faecal material was noted 
in gastric content aspirated in the course of a test- 
meal. Such an observation is of diagnostic value 
in patients in whom fecal vomiting has not occurred. 
If gastric aspiration is to be performed with this 
object it may be helpful to give an enema containing 
a recognizable dye such as methylene blue before 
intubation of the stomach. 

RADIOLOGICAL INVESTIGATION 

Barium enema should be preferred to barium 
meal in the investigation of a patient suspected to 
have gastrojejunocolic fistula because it is more 
likely to demonstrate the lesion. Barium meal 
examinations were carried out on 22 patients in the 
present series and in 14 of these the fistula was not 
demonstrated ; 32 cases were investigated by barium 
enema and the fistula was demonstrated in 31 of 
these. In the one case in which barium enema did 
not show the fistula the opaque medium had failed 
to pass the splenic flexure of the colon. The radio- 
graphic appearances are illustrated in Figs. 1§6, 157. 

DIFFERENTIAL DIAGNOSIS 

Symptoms indistinguishable from those of gastro- 
jejunocolic fistula may occur in patients with gastro- 
colic fistula resulting from a primary abdominal 
lesion such as carcinoma, but in these cases there will, 
unless by coincidence, be no history of previous 
gastro-enterostomy for peptic ulcer, and X-ray 
examination with barium will usually reveal evidence 
of the primary lesion. 

_ The condition which is most likely to be mistaken 
lor gastrojejunocolic fistula arises in the rare event 
of a patient who has had an operation for ulcer in 
which the stomach was mistakenly anastomosed to 
the transverse colon or to the ileum. Bell (1949) 
and Lawton (1949) have reported cases of gastro- 
colic anastomosis. We have had 1 patient with a 

gast:o-ileostomy. A man aged 37 years was admitted 
to hospital twelve years after an operation, presumed 
to be gastro-enterostomy, for duodenal ulcer. He 
had -emained well for eight years after the operation, 
but ‘or the last four years had suffered from inter- 
mittent attacks of diarrhoea, offensive vomiting and 
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eructations, loss of weight, and lower abdominal 
pain. A provisional diagnosis of gastrojejunocolic 
fistula was made and appeared to be confirmed by an 
X-ray examination by barium meal, which showed 
the appearance of barium in the transverse colon 
before the jejunum had filled. At laparotomy it 
was found that the previous operation had been 
an anastomosis between the stomach and the terminal 

Fic. 1§6.—Radiograph with barium enema showing a 
gastrojejunocolic fistula following retrocolic gastrojejunostomy 
(Case 25). 

ileum; the opening was scarred and stenosed as 
from previous ulceration but no active ulcer was 
observed. After disconnexion of the anastomosis 
the patient made a good recovery. 

If a patient with gastrojejunocolic fistula is seen 
soon after the onset of symptoms a short history of 
vomiting of offensive material may suggest the 
diagnosis of acute intestinal obstruction, but the 
absence of the constipation and abdominal distension 
which would be present in a case of obstruction should 
point to the correct diagnosis. However, as in 
Case 35 of the present series, acute obstruction may 
supervene in a patient with fistula. 

Difficulty in diagnosis is more likely to arise in 
those patients with fistula in whom the characteristic 
symptoms of diarrhoea and fecal vomiting are absent. 
Some of these patients present with symptoms of 
gastrojejunal ulcer; if these are investigated only 
by barium meal the fistula may remain undetected 
until it is found unexpectedly at operation. Others 
complain mainly of lower abdominal pain, distension, 
and borborygmi ; even if accompanied by occasional 
diarrhcea and non-fzcal vomiting these symptoms 
may suggest a clinical diagnosis of carcinoma of the 
colon. This diagnosis will usually lead to investiga- 
tion by barium enema, which will reveal the fistulous 
communication with the stomach. In a case of 
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this kind there may in fact be a significant degree of 
stenosis of the colon adjacent to the fistula. 

RELATION OF PATHOLOGY TO CLINICAL 
FEATURES 

It was until recently assumed by most surgeons 
that the diarrhoea which is the most disturbing 
feature in patients with gastrojejunocolic fistula 

A 

Fic. 1§7.—Radiographs with barium enema 
(Case 41). 

made because a previous posterior gastrojejunostomy was not functioning well. 
this fistula followed a partial gastrectomy with antecolic anastomosis and can be the second recurrence of fistula within three years ; 

seen to enter the colon in the region of the splenic flexure. 

is due to the passage of gastric contents into the 
colon. There are, however, many reasons for 
believing that the fundamental disturbance is a 
small-intestine diarrhoea caused by the passage of 
colonic contents into the stomach and jejunum, and 
that the amount of gastric content which passes 
directly into the colon is small and clinically unim- 
portant. The observations which support this view 
are as follows: the appearance of undigested food 
in the stool is comparatively rare; the results of 
fat analysis of the stool are more consistent with 
hurried passage through the small intestine than 
with short-circuiting ; barium introduced into the 
stomach passes directly into the colon in less than 
half of the cases, while barium in the transverse 
colon invariably passes into the stomach and jejunum ; 
inflammatory changes are present in the mucosa of 
the small intestine; and finally it is found that 
operations which defunction the transverse colon 
lead to prompt relief of diarrhoea and other symptoms. 
Renshaw and others (1946) reported an experimental 
study which led them to the conclusion that the syn- 
drome is caused by deranged digestive and absorptive 
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functions of the small intestine and that tis js 
the result of injury of the jejunal mucosa by c: ionic 
contents. Bolton and Trotter (1920) appreciated 
that the diarrhoea was the result of colonic cor:tents 
irritating the jejunum, but their observations were 
neglected for many years. 

It is not clear why the main flow througi the 
fistula should be from the colonic to the gastro- 
jejunal end. Some authors have attributed this 
to a valvular mechanism, but it appears more prob- 
able that it is due to differences in physiological 
pressures. Mechanical factors do, however, obstruct 
the fistula in some cases. This is shown by the 

B 

showing gastrojejunocolic fistula following antecolic gastrojejunal anastomoses 
A, Fistula demonstrated by X-ray examination five weeks after construction of an anterior gastrojejunostomy which was 

B, Radiograph of the same patient showing 

occurrence of symptomless fistula, by the inter- 
mittence of symptoms in some patients, and most 
strikingly by the form that the syndrome takes in 
those who have diarrhcea by night but not by day. 
It must be assumed that in this last type of case, 
recumbency results in an alteration of the relative 
positions of the organs allowing the fistula to open 
up. The daily intermissions of diarrhoea in these 
patients and the relief of diarrhcea which follows 
operative defunctioning of the transverse colon 
show that the small intestine can recover rapidly 
when colonic content does not enter it. 

The severity of the disease, as judged both sub- 
jectively and objectively, is directly related to the 
severity and duration of the diarrhoea. It has not 
been found possible in the present series to correlate 
these features with the size of the fistulous opening. 
It has been suggested that the situation of the 
proximal opening of the fistula determines the nature 
of the symptoms—that a gastrocolic fistula leads to 
more fzcal vomiting and that a jejunocolic fistula 
leads to more diarrhoea. Analysis of the present 
series does not support this view. 
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PRE-OPERATIVE TREATMENT 

The state of malnutrition which develops in 
most patients with gastrojejunocolic fistula makes 
these patients poor operative risks, but well- 
planned pre-operative treatment can do much to 
reduce the operative mortality. 

Conservative measures are unlikely to relieve the 
diarrhoea or to improve the patient’s absorption of 
food from the alimentary tract, though in a few 
cases recumbency alone has this effect. In most 
cases the patient’s nutritional deficiencies, dehydra- 
tion, electrolyte imbalance, and anzmia must be 
corrected as far as possible by parenteral administra- 
tions. Attempts to supply proteins by intravenous 
routes have been disappointing, but the infusion 
of human serum-albumin may be of value (Lahey 
Clinic, 1951). Electrolyte deficiencies can be made 
good to some extent by intravenous saline solution, 
but it is better to use a fluid such as Hartmann’s 
solution which provides both chloride and lactate 
with the sodium ion ; it contains also some potassium, 
but not enough to relieve any chronic potassium 
deficiency which may have developed. Additional 
potassium can be added to the intravenous infusions 
as potassium chloride, but will probably be absorbed 
more safely and in sufficient amount if potassium 
citrate, I g., is given orally every four hours. 

Intravenous infusions of glucose solution will 
supply some much needed nourishment and must 
be given in sufficient quantity to correct the initial 
dehydration and make good any continued excessive 
loss of fluid by diarrhoea. 

Anzmia should be corrected by blood transfusion, 
and vitamins (including vitamin K) should be given 
in large doses and, if diarrhoea is severe, by parenteral 
injection. Meanwhile the patient should be en- 
couraged to take as much nourishment as fossible 
by mouth. The diet should be of the low-residue 
type with high protein and carbohydrate content, 
and, if fluid is being given intravenously, the oral 
intake of fluid should be limited. 

Coller (1939) and Gray and Sharpe (1941) 
stressed the value of prolonged pre-operative 
treatment in patients with gastrojejunocolic fistule 
and stated that such measures had reduced the 
operative mortality in their cases by about 30 per 
cent. It must, however, be recognized that in 
patients with very severe diarrhea long-term 
measures for rehabilitation are undesirable ; in these 
patients blood transfusion and correction of dehydra- 
tion by intravenous electrolyte and glucose solutions 
should precede any operation, but there may be 
more lost than gained by prolonging the preparation 
for more than two or three days. 

In all cases phthalyl- or succinyl-sulphathiazole 
and oral streptomycin should be given pre-operatively 
to reduce the infectivity of the bowel contents. It 
might be expected that these drugs would in time 
reduce the severity of the jejunitis and diarrheea, 
but in our experience they produce little or only 
temporary clinical improvement ; if other considera- 
tons point to the need for urgent surgery, delay to 
await their effect is not advisable. 

isnemata should be avoided in the pre-operative 
trearment of patients with gastrojejunocolic fistule ; 
tt 1s more rational, if pre-operative intravenous 
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therapy is to be continued for some days, to try to 
produce a state of constipation by giving opium and 
restricting the oral intake of fluid. Gastric lavage is 
indicated for patients who have fecal vomiting. 

OPERATIVE TREATMENT 

Gastrojejunocolic fistule can be 
treated only by surgical measures. 

Of the reported cases 2 were not treated by 
operation ; in one case (Case 36) because operation 
was refused and in the other (Case 37) because the 
fistula was causing only mild symptoms and the 
patient was 75 years of age. In a third patient (Case 
35) the fistula was found at an emergency operation 
for acute obstruction due to volvulus of the small 
intestine ; treatment was directed only to relief of 
the obstruction and the patient died on the following 
day. 

The operations which were performed in the 
43 cases in which surgical treatment of the fistula 
was undertaken are classified, with results, in Table V. 
The operative mortality in these cases was 35 per cent. 

In 10 of the 27 patients who survived operation 
there was subsequent recurrence of peptic ulceration. 
Of 13 patients in whom the operative treatment did 
not include partial gastrectomy 9 developed recurrent 
ulcers; 3 of these have had recurrence of fistula 
and § have died as a result of the ulcer disease. Of 
I5 patients in whom the operation included partial 
gastrectomy only 1 has had recurrence of ulceration ; 
in this patient (Case 41) there have been two 
recurrences of fistula. Hartmann (1926), Atwater 
and others (1943), and Lawton and Marks (1949) 
have previously reported cases of recurrent fistulae, 
but the event of two recurrences in the same patient 
appears to be unprecedented. 

The earliest case included in the present series 
was treated in 1926 and the latest in 1951. In the 
intervening period surgery has been made safer and 
easier by chemotherapy and by improvements in 
parenteral therapy and anesthesia. In the more 
recent years there has been some selection of cases 
for the various types of operation, in that seriously 
ill patients have been treated by two-stage operations 
while others have been considered fit enough for 
one-stage procedures. Statistical analyses of the 
results of the operations which have been used on 
these few cases are therefore of little value; it is 
more profitable to consider principles than figures. 

The Evolution of Two-stage Operations.— 
The variety of operations used in the treatment of 
gastrojejunocolic fistula is itself evidence that no 
outstandingly successful method of treatment has 
been found. Until comparatively recently the 
operations employed were single-stage procedures. 
At the beginning of the century most cases were 
treated by excision of the fistulous track along with 
the gastro-enterostomy stoma and restoration of the 
normal by repair of stomach, jejunum, and colon. 
This met with some success, but was often followed 
by reactivation of the duodenal ulceration. The 
modifications of leaving the original gastro-enter- 
ostomy or making a new gastro-enterostomy were 
tried but were usually followed by recurrence of 
anastomotic ulceration. Growing appreciation of the 
need for more radical treatment of the ulcer diathesis 

effectively 
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led to attempts to combine partial gastrectomy with 
the removal of the fistula, but this measure led to 
increased operative mortality. 

Some surgeons, attributing the main dangers of 
the operation to the repair of the colon, devised 
measures to reduce this hazard. Gosset (1906) made 
an ileosigmoidostomy after repairing the fistula. 
Bolton and Trotter (1920) recommended that a 
cecostomy should be performed when the fistula 
was repaired. Mason and Baker (1931) advocated 
exteriorization of the affected portion of the trans- 
verse colon. Findlay (1936) left segments of jejunum 
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were treated in this way. One (Case 40) he | the 
colon reconstituted by end-to-end anastomosi ; he 
experienced complete relief of symptoms an.‘ be. 
cause of his poor general condition the s cond 
stage was not performed; he remained well until 
seven years later, when he developed a second fistula. 
In the other two (Cases 20 and 39), the transverse 
colon was not anastomosed but exteriorized to form 
a colostomy ; both were desperately ill at the time 
of operation and both died. 

Surgeons in the Lahey Clinic were also sear: hing 
for an effective two-stage procedure; Lahey and 

Table V.—OPERATIVE TREATMENT IN 43 CASES OF 
GASTROJEJUNOCOLIC FISTULA 

TYPE OF OPERATION NUMBER 
OF CASES DIED REMARKS 

One-stage Procedures :— 
Repair without gastro-enterostomy 

Repair leaving original gastro-enter- 
ostomy 

Repair with new gastro-enterostomy 

Repair with pyloroplasty 
Repair with partial gastrectomy 
Repair and vagotomy (thoraco- 
abdominal) 

Two-stage Procedures :— 
Isolation of colon loop 
lleosigmoidostomy 

Ileosigmoidostomy followed by right 
hemicolectomy and partial gastrec- 
tomy 

Proximal transverse colostomy 
Proximal transverse colostomy 
followed by repair without gastro- 
enterostomy, and vagotomy 

Proximal transverse colostomy 
followed by repair with partial 
gastrectomy 

12 I with 
colon and 

3 2 with cecostomy ; 
resection of 
ce#costomy 

2 1 with colo-colostomy 

2 I with cx#costomy; 1 with 
colostomy 

re) Fistula after partial gastrec- 
tomy 

2 2 with associated colostomy 
I Died from perforated stomal 

ulcer before second stage 

Totals I$ 

and stomach attached to the exteriorized loop of 
colon. Scrimger (1936) left a cuff of gastric wall 
attached to the gastro-enterostomy, excised its 
mucosa, and sutured its surfaces together. Allen 
(1937) advised resection of a length of colon to 
permit an aseptic technique in reconstitution. 

These modifications of technique helped to make 
the treatment safer, but the operations all involved 
a direct attack on the fistula and were too formidable 
to save the lives of those patients who were desperately 
ill on admission to hospital. The high mortality of 
the disease was reflected in reports, such as those of 
Wilkie (1934) 40 per cent; Lahey and Swinton 
(1935) 63 per cent; Finsterer (1939) 38-4 per cent ; 
Gray and Sharpe (1941) 36-7 per cent ; and Lawton 
and Marks (1949) 43 per cent. 

A more promising approach to the problem was 
the search for a staged procedure of which the first 
stage would be relatively simple and safe but 
sufficient to allay the symptoms and produce im- 
provement in the patient’s general condition before 
partial gastrectomy was undertaken. 

Wilkie (1934) emphasized the need for a two- 
stage operation and advocated the exclusion (as an 
isolated loop) of the portion of colon attached to the 
fistula (Fig. 158). Three patients in the present series 

Swinton (1935) described a technique which they 
had employed on 2 patients to “ sidetrack the 
gastric contents’ from the fistula: these patients 
experienced some relief of symptoms but died 
twenty-six days and three months respectively after 
operation ; the authors noted that at autopsy in 
both cases the induration at the fistula was still 
marked and the ulcers were unhealed. Lahey 
subsequently developed a procedure of which the 
first stage sidetracked the colonic contents (Lahey 
and Marshall, 1943); this was found to be more 
satisfactory and became the routine in the Lahey 
Clinic (Marshall, 1945). At the first stage the 
terminal ileum is divided, the distal end closed, and 
the proximal end anastomosed to the descending 
colon. The second stage, performed two or three 
months later, consists in resection of terminal ileum 
and proximal colon to a point beyond the fistula and 
partial gastrectomy (Fig. 159). This appears to be 
an unnecessarily formidable procedure, but it is 
shown to be safe and effective in experienced hands 
by Marshall’s account of 14 patients treated in this 
way, with 1 death. Marshall claims that spontaneous 
closure of the fistula occurred in 2 cases following 
the first stage ileocolostomy but consideration of the 
pathology of the condition suggests that the failure to 
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the demonstrate these fistule by barium enema was 
probably due to functional rather than organic 

be- dosure. Two of the cases in the present series were 
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FiG. 1§8.— Diagram illustrating the operation of isolation 
and exclusion of the loop of colon involved by a gastrojejuno- 
colic fistula (modified from Wilkie, 1934). 

had rapid relief of symptoms and improvement of 
general condition after the first stage ; in one (Case 
22) the second stage was successfully accomplished ; 
the other (Case 21) died three months after the 
ileocolostomy from a free perforation of a jejunal 
ulcer adjacent to the fistula. This experience serves 
as a reminder that defunctioning of the transverse 
colon may encourage reactivation of anastomotic 
ulceration and that a second-stage operation should 
not be postponed any longer than is necessary for 
the rehabilitation of the patient. 

The knowledge that the underlying cause of 
the syndrome is irritation of the jejunum by colonic 

. FiG. 160.—Diagram illustrating the treatment of gastro- 
ing jejunocolic fistula by a first-stage proximal colostomy in the 
ree ascending colon (modified from Pfeiffer and Kent, 1939). 

um 
und — content was carried to its logical conclusion by 
be — Pfeiffer and Kent (1939), who proposed that a first- 
is — Stage operation should be a proximal defunctioning 

nds colostomy made in the ascending colon (Fig. 160). 
his f After about three months the definitive operation, 
ous | IMcluding partial gastrectomy, is carried out, and the 

Pfeiffer 
(19\1) later reported the use of this technique in 
I§ cases, with 1 death. 

ing | Colostomy can be closed a few weeks later. 
the 
> £0 
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The present series includes 1§ cases treated by 
preliminary proximal colostomy, with 4 deaths: 
2 of the deaths occurred after the first stage, and 
both were due to coronary thrombosis ; 2 occurred 
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Fic. 1§9.—Diagram illustrating the Lahey two-stage 
operation for gastrojejunocolic fistula (modified from Lahey 
and Marshall, 1943). A, Shows the first stage ileocolostomy ; 
the portions of bowel which are to be removed at the second 
operation are shaded. B, Shows the state of affairs after 
completion of the second stage. 

after the second stage, 1 after five days from 
peritonitis and bronchopneumonia and 1 after 
four weeks from bronchopneumonia with terminal 
acute pulmonary cedema. In all 15 cases of proximal 
colostomy in this series the segment of colon used for 
exteriorization has been in the proximal transverse 
colon (Fig. 161) and not in the ascending colon as 

_ _ Fic. 161.—Diagram illustrating the treatment of gastro- 
jejunocolic fistula by a first-stage colostomy in the proximal 
transverse colon. 

advocated by Pfeiffer. (The preliminary trans- 
verse colostomy was first employed in Sir James 
Learmonth’s Unit in 1940.) The use of a portion of 
the bowel with a mesentery involves less dissection 
and facilitates the construction of a spur, and the 
more distal site of colostomy is likely to be associated 
with drier colostomy motions. In 1 recurrent 
case (Case 41) a second proximal transverse colostomy 
was made without technical difficulty by mobilizing 
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the hepatic flexure. In all these cases (except the 
one early post-operative death) motions per anum 
became infrequent or ceased completely very soon 
after the making of the colostomy. In most cases 
the motions from the colostomy became reasonably 
firm after a few days, but in I case troublesome 
looseness was controlled only after two or three 
weeks by administration of tincture of opium and 
kaolin. 

In 1 case (Case 34) the construction of a proxi- 
mal transverse colostomy was followed by atonic 
distension of the cecum, which ruptured ten days 
later. Repair of the cecum with czcostomy was 
performed and the patient made a good recovery ; the 
colostomy then functioned well and the czcostomy 
closed spontaneously; the subsequent resection 
presented no unusual technical difficulties. 

Improvement in the general condition of our 
patients with proximal colostomies was striking, 
and increase in weight occurred in all cases. The 
gain in weight varied from 7 lb. to 49 lb. and appeared 
to depend on the degree of emaciation when treatment 
started. The second-stage operation was in most 
cases carried out within three months, but the interval 
varied from two months to seven months. In all 
cases it was then found that congestion in the region 
of the fistula had resolved and the tissues could be 
handled with ease and comparative safety. 

Objections have been made (Marshall, 1945) to 
the use of a proximal colostomy on the grounds 
that it leads to infective contamination of the skin 
and that the fixation of the colon interferes with 
manipulations at the second operation. The dangers 
of infection can, however, be reduced by pre- 
operative measures and careful technique in cover- 
ing the colostomy ; and our experience shows that 
fixation, even of the proximal transverse colon, 
does not cause material practical difficulties when 
gastrectomy is performed. More valid objections 
are the unpleasantness to the patient of having a 
colostomy and of having to submit to a third opera- 
tion for its closure. In spite of these considerations 
proximal colostomy appears preferable to the alterna- 
tive ‘Lahey’ procedure, which has the serious 
disadvantages that its first stage is a more formidable 
procedure than proximal colostomy and its second 
stage involves sacrifice of half of the colon. 

It is not, however, suggested that all patients 
with gastrojejunocolic fistula require a two-stage 
operation. The choice of treatment will depend 
on an assessment of the general condition of the 
patient and the degree of inflammation in the region 
of the fistula. 

In a patient whose general condition is reasonably 
good the surgeon may make a laparotomy and examine 
the region of the fistula; if this is inflamed it is 
judicious to be content with a proximal transverse 
colostomy as a preliminary step, but if the local 
features are favourable it may be justifiable to 
proceed with a one-stage definitive operation. 

In any very ill patient the immediate operative 
procedure should be limited to the construction of 
a proximal transverse colostomy through a small 
transverse incision at the lateral margin of the right 
rectus muscle. In this way the operative interven- 
tion is made minimal. If the transverse colon is 
short the hepatic flexure should be mobilized; a 
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spur is constructed and a double-barrelled colc stom, 
is made. Complete defunctioning of the dista! colon 
may be ensured by the interposition of a briige >f 
skin between the ends of the bowel (Devine 

The Definitive Operation.—The operation fo; 
the removal of the fistula, whether performed in one 
or two stages, is necessarily an extensive procedure, 

If a proximal colostomy has previously be» 
performed the second operation should be unde;. 
taken as soon as the general condition of the patier: 
is satisfactory: in most cases this will be with’r 
three months. The patient is then prepared tor 
the second stage by a course of phthalyl-sulpha 
thiazole and streptomycin by mouth. This will not 
affect the distal colon, but it will reduce the infectivity 
of the fecal matter from the colostomy. The distal 
colon may be treated by infusion of an emulsion 
of sulphathiazole into the distal colostomy opening. 
Sir James Learmonth advises in addition pre- 
operative lavage of the distal colon with 1-1000 
solution of proflavine ; this has the advantage that 
it stains the mucosal surfaces yellow and make 
them obvious in the difficult dissection which may 
ensue. Immediately before operation the colostomy 
is sealed off by waterproof adhesive strapping. 

Except for the complication of the fistula, the 
procedure at the definitive operation is similar to 
that adopted in performing partial gastrectomy for 
gastrojejunal ulcer. When the anastomosis and the 
fistula have been defined by dissection it is advisable 
to deal with the colon first. Separation of the fistula 
from the colon usually results in an opening which 
can be repaired transversely, but the surgeon should 
be satisfied that there is no stenosis resulting from 
previous scarring or from the excision and repair; 
occasionally resection of a portion of colon is advisable. 
In either case the presence of a proximal colostomy is 
an added safeguard. 

The jejunum and stomach are then separated. 
After repair or resection of the jejunum the operation 
is completed by resection of the stomach. At least 
four-fifths of the stomach should be removed because 
these patients have a severe ulcer diathesis. When 
a Polya type of operation is used it is advisable to 
make an antecolic anastomosis as this will facilitate 
separation of the new gastrojejunal stoma from the 
site of repair in the transverse colon. If the patient 
has a proximal colostomy this can be closed two or 
three weeks later. 

The suggestion that subdiaphragmatic vagotomy 
may replace partial gastrectomy (Barber and Madden, 
1947 ; Faxon and Schoch, 1949; Crile and Brown, 
1951; etc.) is not likely to find favour with many 
surgeons ; whatever the view taken of vagotomy, 
even if combined with gastro-enterostomy, as 4 
treatment of primary ulcer it must be considered less 
desirable in a case in which operative repair 0l 
openings in the transverse colon and the stomach 
itself has been carried out. The tendency 
formation of adhesions in the region of a stomach 
rendered atonic by vagotomy must be greatly 
increased in these circumstances. 

The use of vagotomy as a measure supplementary 
to partial gastrectomy is another question and worthy 
of more serious consideration, as is any measure 
calculated to reduce the risk of recurrent ulcer m 
these patients. Subdiaphragmatic vagotomy could 
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ve performed at the same time as partial gastrectomy 
in the treatment of a patient with fistula, but it is 
i ubtful if this is advisable. An adequate partial 
,. strectomy will be sufficient protection for the 
great majority of these patients, and the risks attendant 
on vagotomy are better avoided if possible. The 
ybdiaphragmatic division of the nerves involves 
“sgection of the cesophageal hiatus of the diaphragm 

ir, a potentially infected field, and the vagotomy 
itself may be responsible for post-operative complica- 
rions. If these patients are carefully followed up 
after partial gastrectomy it should be possible to 
detect any early evidence of recurrent ulceration ; 
if this occurs, a transthoracic vagotomy should be 
performed immediately (Vaughn, Hollister, and 
Lagorio, 1949). In this way the value of vagotomy 
can be reserved for those patients who need it. 

The patient in the present series (Case 41) in 
whom two recurrences of fistula took place provides 
a striking example of the need for careful follow-up. 
His first recurrence occurred after resection of about 
hree-quarters of the stomach and the second 
followed a more radical resection which left approxi- 
mately one-sixth of the organ (see Fig. 157). It was 
found that this remnant of stomach was secreting a 
high concentration of acid. This experience might 
be held to show the desirability of combining vago- 
tomy with resection, but the exception does not 
prove the rule: it was our misfortune that this 
patient did not have premonitory symptoms from 
the stomal ulceration. His case serves, however, to 
show the value of vagotomy as a subsequent pro- 
cedure ; the third fistula was treated by excision of 
the fistulous track and vagotomy, and the patient 
has remained well for five years. This last operation 
was performed by a thoraco-abdominal exposure 
with splitting of the diaphragm to expose the fistula. 
This approach can be recommended for any case 
in which gastrojejunocolic fistula follows an adequate 
partial gastrectomy ; it provides much better access 
to the lesion than is possible by an abdominal 
incision, and at the same time it permits division 
of the vagus nerves within the chest. 

SUMMARY 

A series of 46 cases of gastrojejunocolic fistula 
occurring in 41 patients is reported. The patho- 
genesis, clinical features, and treatment of the 
condition are reviewed. 
_ The cardinal symptoms of the disease are diarrhoea, 
lecal vomiting, and loss of weight, but the symptoma- 
tology is variable and in a few cases all these com- 
plaints may be absent. 

The diarrheea results from irritation of the small 
intestine by colonic content and is not attributable 
0 gastric contents entering the colon through the 
fistula 

The diagnosis can be confirmed by barium enema ; 
: — um meal may fail to demonstrate even a large 
stula. 
The severity of the disease is variable. A few 

Patients have mild symptoms and remain in good 
general health, but most have severe diarrhoea 
and :apidly develop nutritional deficiencies which 
make them poor surgical risks and which must be 
rl das far as possible by pre-operative parenteral 
therar y. 
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The only effective treatment is surgical. Opera- 
tion, in addition to removing the fistula, should 
include measures to relieve the ulcer diathesis. 

It is concluded that those few patients in whom 
the general condition is good and the region of the 
fistula is not inflamed, may justifiably be treated 
by excision of the fistula and partial gastrectomy 
in one stage, but that most patients with the disease 
are unfit for an operation of such magnitude and 
should be treated by a staged operation. 

It is recommended that the first stage should be 
a proximal transverse colostomy: this minor inter- 
vention is followed by relief of diarrhoea and rapid 
improvement in general health. The definitive 
operation is performed after two or three months 
and should include resection of at least four-fifths 
of the stomach. The colostomy is closed two or 
three weeks later. 

The patient should be seen at regular intervals 
after this treatment, and if evidence of recurrent 
gastrojejunal ulcer is found a transthoracic vagotomy 
should be performed immediately. 

If a fistula occurs after adequate partial gastrec- 
tomy, a left thoraco-abdominal exposure permits 
excision of the fistula and thoracic vagotomy. 

In addition to acknowledgements which have been 
made in the text of this paper I am indebted to the 
following surgeons who have permitted me to report 
their cases: Mr. J. M. Graham (11 cases), Mr. W. 
Quarry Wood (7 cases), Professor W. Mercer (4 
cases), Mr. K. Paterson Brown (2 cases), Mr. T. McW. 
Millar (1 case), and Mr. E. L. Farquharson (1 case). 
Six of the reported cases were treated by the late 
Sir John Fraser. I am indebted to Mr. F. R. C. 
Johnstone for help in the analysis of case records. 
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COLO-COLIC 

INTUSSUSCEPTION in adults is unusual but not as 
rare as a review of the literature would suggest. A 
series of 11 cases of colo-colic intussusception are 
described here, all of them having been seen in the 
gastro-enterological clinic at St. James’ Hospital, 
Balham, over the last twelve years. In this time, 242 
cases of carcinoma of the colon were treated, so that 
4°6 per cent presented with intussusception. 

HISTORICAL 

Eliot and Corscaden in 1911 reviewed the 
literature up to that date and discovered 300 cases 
of intussusception in adults, of which a third were 
due to tumours. Only 40 of these were malignant 
and only 20 arose in the colon. Christopher, in 
1936, collected from the literature since I9II a 
further 59 cases of which 16 were due to malignant 
tumours, 10 of them being carcinomata. Majer (1947) 
and Iason (1945) each described a further case due 
to carcinoma of the colon and two more cases were 
described in the Scandinavian literature. In 1948, 
Owen reported 2 sigmoidal intussusceptions, similar 
to several of the cases recorded here. 

CASE REPORTS 

The histories of three of the cases are given in 
some detail, and the leading features of these, and 
the other eight cases, are summarized in Table I. 

Case 2.—Mrs. L. B., aged 51, a housewife, was 
admitted on Sept. 28, 1941, as an acute abdominal 
emergency. She complained that for six years she had 
had periodic attacks of diarrhoea, the feces being tinged 
with blood, and that for the previous forty-eight hours 
she had had generalized colicky abdominal pain, accom- 
panied by vomiting. The bowels had not moved for 
forty-eight hours, except to pass some material like 
red-currant jelly. She was apyrexial, and was in good 
general condition. On examination, the abdomen was 
slightly distended, there was a large mobile mass in the 
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left iliac fossa, and on rectal examination this mas: 
could just be palpated. 

AT OPERATION.—On Sept. 28 Mr. Tanner performed 
a laparotomy under general anzsthesia. On opening 
the abdomen, a grossly distended, plum-coloured, trans- 
verse colon was found, which proved to be a retrograde 
intussusception of a carcinoma of the sigmoid colon 
It was reduced without undue difficulty and the abdomen 
was closed. At a further operation on Oct. 26, a radical 
Paul-Mikulicz resection was performed ; as there was : 
suspicious nodule in the rectovesical pouch, all the 
peritoneum of the pouch was removed as well. 

The specimen was of a malignant ulcer which had 
penetrated through to the serosa, and the peritoneal 
nodule from the rectovesical pouch was histologically 
a malignant metastasis. In view of this she was given 4 
course of deep X-ray therapy before the colostomy was 
closed, extraperitoneally, on Jan. 22, 1942. 

She was seen again on Oct. 13, with the history 
that her right breast had suddenly begun to enlarge 
rapidly. On examination, the breast was greatly enlarged, 
many veins were seen coursing over its surface, and the 
outer quadrants appeared to be nodular. A right radical 
mastectomy was performed on Oct. 15 by Mr. Tanner. 
The tumour was fleshy and there were many soft, pink 
axillary glands. On histological examination, it was 4 
coexistent carcinoma and sarcoma. 

She was in good health on April 1, 1952, ten and 
half years after colectomy, but could not attend to be 
examined. 

Case 8.—Mr. A. K., aged 79, was admitted on Aug. 2° 
1950. Five years previously he had had a suprapubic 
cystostomy performed for an enlarged prostate. Six 
weeks previously he had suffered a rectal prolapse but 
had been able to reduce it. This had recurred eight! 
hours before admission and this time he had failed 
reduce it. On examination, his general condition w® 
good for his age, there was no abdominal abnormality 
except a St. Peter’s cystostomy tube in a suprapubic 
fistula. From his anus there protruded about 6 in. 
bowel with an ulcerated polypoidal growth at th» mos 
dependent part. The passage of a finger up b tweet 

CASE 

No. 

W.H.) 
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ADMISSION 
DATE 

INTUSSUSCEPTION 

Table I.—CASE SUMMARIES 

SIGNS AND SYMPTOMS ‘TREATMENT PATHOLOGY 

IN THE ADULT 

FOLLOW-UP 

April 18, 1940 Six weeks colicky abdominal 
pain with passage of blood 
per rectum. Also a sensa- 
tion of incomplete defeca- 
tion. Distended abdomen 
with tenderness in left iliac 
fossa. R.E.—Firm mass 
felt at tip of finger 

On May 2, 1940, operation 
revealed a sigmoidal intus- 
susception due to a growth. 
It was easily reduced and 
cecostomy performed. On 
May 9 a partial colectomy 
and end-to-end anastomosis 
was performed 

An ulcerar: 
growth 
half way 
gut. M 
were ir 
papillary. 
columna. 
carcinoma 

-d polypoid 
extending 
round the 
my glands 
vaded. A 

tubular 
celled 

Discharged on May 
20, 1940. A benign 
rectal polyp removed 
on March 17, 1943. 
Died of secondary 
deposits on May 8, 

1945 

Sept. 28, 1941 Six weeks vague abdominal 
pain associated with bloody 
stools. Forty-eight hours 
severe colicky pain with 
passage of red-currant jelly 
per rectum. Slight abdo- 
minal distension and a 
tender mass in the left side 
of the abdomen 

May 5, 1942 Four days colicky abdominal 
pain mainly in the left iliac 
fossa. Complete constipa- 
tion for five days. 

Slight distension abdomin- 
ally 
R.E.—High up a craggy 
tumour thought to be the 
apex of an intussusception 
due to a carcinoma 

On Sept. 28, 1941, laparo- 
tomy through a right para- 
median incision. A retro- 
grade intussusception of a 
carcinoma of the sigmoid 
colon into the transverse 
colon was reduced. On 
Oct. 26 a Paul-Mikulicz 
resection was done. Subse- 
quently had radiotherapy 

A malignant ulcer 
with a px pa edge. 
Also several carcino- 
matous  oeritoneal 
nodules :;: the pouch 
of Doug!.a 

Returned in 1942 with 
a rapidly growing 
tumour in the right 
breast. Radical mas- 
tectomy on Oct. I5. 
A coexistent carcin- 
oma and sarcoma. 
Well on April 1, 1952 

On May 23, 1942, a right 
paramedian incision per- 
formed. A sigmoidal intus- 
susception due to a carci- 
noma was easily reduced 
and a transverse colostomy 
performed. Partial colec- 
tomy on June 26 and end- 
to-end anastomosis. July 
23, colostomy closed 

Ulcerated ‘polypoid 
growth involving 
half the ~rcumfer- 
ence. ° rabecular, 
tubular and papillary 
columnar <ell carcin- 
oma of coton 

Discharged on Aug. §, 
1942. Could not be 
traced and thus pre- 
sumed dead 

Dec. 11, 1942 “Eight months increasing 
constipation. Also noticed 
a lump in the left iliac 
fossa which appeared inter- 
mittently. On examination 
a mobile mass in the line of 
descending coion. Barium 
enema showed a filling 
defect at the splenic flexure 

Oct. 10, 1943 One year ago had prolapse 
of the rectum. Since then, 
increasing constipation and 
blood in the stools. On 
examination: thin, pale, 
normal abdomen. Rectally, 
a carcinomatous mass at the 
apex of an intussusception 
prolapsed through the anus 

Dec. 29, 1942. Left iliac 
incision showed an intus- 
susception of the descend- 
ing colon with a carcinoma 
of the splenic flexure at its 
apex. Resected by the Paul- 
Mikulicz method. Feb. 4, 
1943, colostomy closed 

Ulcerated polypoid 
growth involving 
half the circumfer- 
ence. Tubular 
cuboidal c «ll mucous 
secreting carcinoma 

Oct. 29, 1943, through a left 
iliac incision, a sigmoidal 
intussusception reduced 
and a Paul-Mikulicz resec- 
tion performed. Colostomy 
closed on Dec. 6 

June 5, 1946 One year’s history of rectal 
bleeding. For twenty-four 
hours she had had a rectal 
prolapse. On examination : 
no abdominal abnormality. 
Rectally, an ulcerated poly- 
poid mass intussuscepted 
through the anus 

On June 6, 1946, a sigmoidal 
intussusception reduced 
through a right paramedian 
incision. Transverse colos- 
tomy performed. Partial 
colectomy on July rr. 
Colostomy closed on Oct. 
7, 1946 

A malignant ulcer 
with a polypoid edge. 
A tubular papillary 
columnar celled car- 
cinoma 

A malignent poly- 
poidal growth with 
central ulceration. 
No involved glands 

Jan. 20, 1948 Eight hours history of rec- 
tum having prolapsed. On 
examination she had auri- 
cular fibrillation, no ab- 
dominal abnormality, but, 
rectally 6 in. of pelvic colon, 
protruding through a patu- 
lous anus with a fungating 
carcinoma at its apex 

On Jan. 22, 1948, transverse 
colostomy done under local 
anesthesia, owing to poor 
general condition. Resec- 
tion and anastomosis on 
Feb. 17. Colostomy closed 
on March, 10 

A polypoidal tumour 
with central ulcera- 
tion. An _  adeno- 
carcinoma with one 
gland invaded 

Well on April 1, 1952 

Discharged on Dec. 23, 
1943. Well on April 
I, 1952 

Cerebral thrombosis 
in 1950 but otherwise 
well on April 1, 1952 

Transferred to a 
chronic sick ward on 
March 20, 1948, with 
senile dementia from 
which she died on 
March, 5, 1949, with 
no clinical evidence 
of recurrence 

Aug. 20, 1950 Six weeks ago had a rectal 
prolapse reduced. For six 
hours a recurrence of the 
prolapse. No abdominal 
abnormality except a supra- 
pubic cystostomy done five 
years previously for an 
enlarged prostate. Rectally, 
6 in. of pelvic colon pro- 
truding through the anus 
with a growth at the apex 

On Aug. 20, 1950, through a 
left iliac incision, a sig- 
moidal intussusception was 
easily reduced and a Paul- 
Mikulicz resection per- 
formed. The colostomy 
was closed on Sept. 21 

A polypoida! carcin- 
oma with central 
ulceration. Well 
differentiated adeno- 
carcinoma with 
abundant mucus 
formation and invad- 
ing all coats. Two 
glands sectioned 
were replaced by 
growth 

Well and free from re- 
currence on Dec. 20, 
1951 

Aug. 7, I951 Previously attended in 1946 
for a gastric ulcer treated 
medically. Six weeks 
history ‘of left subcostal 
pain immediately after 
meals. Constant pain for 
the previous five days. 
Firm mass felt in left 
hypochondrium. Barium 
enema confirmed the pres- 
ence of an intussusception 
at the splenic flexure 

On Aug. 29, 1951, an intus- 
susception of a carcinoma 
of the splenic flexure into 
the descending colon was 
reduced and a proximal 
transverse colostomy per- 
formed. Resection and 
anastomosis was performed 
on Sept. 13, and the colos- 
tomy was closed on Oct. 9 

A polypoidal carcin- 
oma with central 
ulceration. No in- 
vaded glands. An 
adenocarcinoma 
with mucoid de- 
generation 

Well on Dec. 9, 1951 
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Table I.—CASE SUMMARIES (continued) 

—— AGE | SEx — SIGNS AND SYMPTOMS TREATMENT PATHOLOGY FOLi \w-up 

10 82 F Oct. 18, 1951 | Admitted from a _ mental | On Oct. 19, 1951, through a | Benign polyp show- | Discharg: | to hery, 
(F. M.) hospital where she had left iliac incision the intus- ing malignant change hospital on Dec , 

been a patient for thirty susception was reduced and (Fig. 162) 1951 ; 
years with a depressive a Paul-Mikulicz resection 
psychosis. For twenty-four done. The colostomy was 
hours she had had colicky closed on Nov. 27 
abdominal pain and vomit- 
ing and for twelve hours 
she had had an intussuscep- 
ted carcinoma protruded 
through the anus. On 
examination she was frail 
and with no abnormality 
abdominally. The apex of 
the intussusception had 
been reduced just inside 
the anus by a pressure 
enema given at the pre- 
vious hospital 

II 78 I March 4, 1952 Six months bleeding from | On March 11, 1952, a left | A malignant ulcer | Awaiting closure 
(M. S.) rectum. Gradually in- iliac incision. Intussuscep- with invasion colostomy 

creasing constipation in tion of a carcinoma of low through all coats. 
this time. On examination : sigmoid into rectum with a Several invaded 
no abdominal abnormality. marked degree of obstruc- lymph-nodes 
Rectally an intussuscep- tion. Transverse colostomy 
tion of a carcinoma of the performed On April 3, a 
pelvic colon into the conservative resection of 
rectum could be felt; it rectosigmoid was performed 
reached to within 3 in. of (Figs. 163-165) 
the anus 

the dilated anus and the intussusceptum confirmed that 
it was an intussusception. 

A soft tube was passed through the lumen and the 
bowel proximal to the growth was irrigated. 

OPERATION.—Under general anesthesia on Aug. 21, 
laparotomy was performed (D. H. T.). After an assis- 
tant had gently pushed the intussusceptum back to within 

Fic. 162.—F. M. Polypoid carcinoma. (» 4.) 

the anus, reduction was readily completed from within 
the abdomen. The growth was at the mid-point of a 
very long sigmoid loop and several hard glands were felt 
in the mesentery. A radical Paul-Mikulicz resection was 
performed. 

The specimen was of an ulcerated malignant polyp 
which when sectioned showed a well differentiated 
adenocarcinoma with abundant mucus production. It 
was invading all coats and two of the paracolic glands 
were almost completely replaced by growth (Fig. 166). 

An extraperitoneal closure of the colostomy, under 
local anzsthesia, was performed, and he was discharged 
on Oct. 7. When last seen on Dec. 21, 1951, he was 
well and free from recurrence. 

Case 9.—Miss D. J., aged 46, a civil servant, was seen 
on July 23, 1951, in the out-patient department with a 
history that for the previous seven months she had had 
periodic epigastric pain immediately after meals but had 

no relief from the pain with alkalies. Otherwise she 
had no complaints. She had previously attended the 
clinic in 1946 with a somewhat similar history and a 
gastric ulcer had been seen through the gastroscope; 
it was treated conservatively at the time and she had been 
free of symptoms until 1951. 

On clinical examination, the only significant findings 
were a palpable right kidney and a palpable transverse 
colon. She was thought to have a recurrence of gastric 
ulceration and arrangements were made for her to be 
investigated. However, the pain became more acute and 
she was admitted on Aug. 7. Examination on this 
occasion revealed a firm swelling in the line of the descend- 
ing colon; this swelling varied considerably in size, 
position, and degree of firmness and this variability 
suggested the likelihood of a colonic intussusception. 
It was confirmed by a barium enema (Figs. 168, 169). 

Laparotomy under general anesthesia, on Aug. 29, 
revealed a carcinoma of the splenic flexure which had 
intussuscepted into the descending colon for a distance 
of about 10 in. It was easily reduced and a proximal 
transverse colostomy was performed. A radical resection 
and anastomosis was performed by Mr. Tanner on 
Sept. 13. 

The specimen was a polypoid growth with central 
ulceration and histologically was an adenocarcinoma with 
mucoid degeneration. There was no _ macroscopic 
evidence of glandular spread (Fig. 167). 

An extraperitoneal closure of the colostomy under 
local anesthesia was performed on Oct. 9, and she was 
discharged on Oct. 16. When seen on Nov. 27 she 
was well. 

DISCUSSION 

Sex and Age Incidence.—Ten out of the 1 
cases were female. The age incidence is similar to 
that in uncomplicated carcinoma of the colon, the 
average age being 66 years, the youngest patient 
being 20 years old, and the eldest being 86 years. 

Causative Factors.—It is surprising that only 
one-third of Eliot and Corscaden’s cases were due 
to tumours, but their series contained cases from 
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many sources, some operated upon as early as 1890, 
and it is possible that a tumour may have been over- 
joked at the time. The number of cases here 
described is small, but, nevertheless, it is considered 
significant that all of them were due to tumours and 
that all were malignant. 

All the tumours occupied half or less of the bowel 

drcumierence and most of them were polypoidal 
intype. In three of them the carcinoma had pene- 
trated through to the serosal coat, and in one there 
were distant peritoneal metastases. None of them 
showed hepatic metastases at the time of operation. 

Ulceration was present in every case, and aids 
in the decision whether or not to treat the case as 
malignant. Simple ulceration alone can of course 
produce colo-colic intussusception, and it has been 
described as a complication of typhoid and dysentery 
but is rare, the case reported by Collins (1939) being 
one of the few reported. 

Retrograde Intussusception.—Case 2 has been 
described in detail since retrograde intussusception is 
so rare in life, only two cases being described in the 
English literature. Mitchell (1936) reported a case 
ina boy of 1§ years of age, who had an idiopathic, 
gangrenous, retrograde, ileo-ileal intussusception, and 
who survived after operation. Lewis (1936) described 
acase in a woman of 47 years of age, who had an 
idiopathic, gangrenous, colo-colic intussusception, 
and who succumbed to pneumonia after a successful 
Paul-Mikulicz operation. 

Retrograde peristalsis has been described in 
animals in the large intestine, and there is no reason 
why it should not occur inman. However, it must be 

FIG. 164.— M. S. Intussusception partially reduced. 

fare, and retrograde intussusception is usually thought 
of as taking place in the small intestine, and then only 
in a._phyxia, or impending death. 
_ Diagnosis.—In 5 of the cases the apex of the 
intu susceptum had passed the anus and the sigmoidal 
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tumour responsible could be readily examined. 
The diagnosis from a prolapsing rectal tumour is 
easily made by passing a finger up alongside the 
intussusceptum, through the dilated anal sphincter, 
and into the rectum. 

Fic. 163.—M. S. Intussusception of sigmoid colon into rectum. 

In 2 of the other 4 sigmoidal cases the carcinoma 
could be felt at the apex of an intussusception, 
on rectal examination. The last case was seen first 

Fic. 165.—M. S. The intussusception fully reduced 
and showing infiltration of the serosa by growth. 

in the out-patient department and a hard mass 
could just be felt at the tip of the finger, per rectum, 
but a week later onward progress had been made 
to within an inch of the anus and it was only then 
that intussusception was diagnosed. 
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Only 1 of the cases presented with markedly 
acute intestinal obstruction. Two other cases 
presented with generalized colicky abdominal pain 
over a period of several days, and a further 2 cases 
had an insidious onset over some few months. One 

FIG. 166.—A. K. Polypoidal carcinoma with ulceration. ( 4.) 

of these latter 2 cases was at first misdiagnosed as a 
recurrence of a gastric ulcer but the finding of an 
abdominal mass which varied in character at each 
examination allowed a correct diagnosis to be made. 

FIG. 168.—D. J. Barium enema showing filling defect. 

This variability of physical conformation is a 
marked feature of chronic intussusception. 

Treatment.—lIn the treatment of intussusception 
due to a carcinoma of the colon, there are three factors, 
in particular, to be considered. 

The State of the Gut.—In no case was the gut 
gangrenous or the intussusception irreducible. In 
3 of the cases described by Eliot and Corscaden, a 
primary resection had to be performed because of 
irreducibility. Under these circumstances there is 
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no alternative to resection, the safest 
undoubtedly being that of Paul and Mikuli: 

None of the cases presented any great d 
in reduction, although it was found helpful to 
assistant gently to push the apex back wit 

Carcinoma of splenic flexure. Fic. 167.—D. J. 

Fic. 169.—D. J. Air replacement film showing intussusception 

rectum. Owen had difficulty in reducing the 
intussusception in one of his cases, a frail old woman, 
and he performed a Hartmann’s operation. 

In I case an attempt had been made elsewhere 
to reduce the intussusception by hydrostatic pressure, 
under the impression that the tumour was an 
innocent one. It succeeded in reducing the intus- 
susception to just within the anus but no further. 
There is clearly no place for hydrostatic pressure in 
the treatment of adult intussusception. 
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The Degree of Obstruction—Adult colo-colic survivors are alive, ten years, nine years, eight years, 
intussusception produces only a partial obstruction. and six years, respectively. The most remarkable 
In most of the cases there was no distension or case is the one alive ten and a half years after colec- 
pypertrophy of the bowel proximal to the growth, tomy and removal of pelvic peritoneum. 
and litle more faecal content than normal. Under The prognosis in these cases is better than in 

these circumstances primary resection is permissible uncomplicated carcinoma of the colon. This is 
in the distal colon, and was in fact performed four because intussusception implies mobility and a long 
mes. A Paul-Mikulicz resection is advocated uninfiltrated mesentery at the time the case is 
since it — and can - radical, as the mesentery diagnosed as a carcinoma. 
in most of these cases is longer than normal. 

There is not the same degree of urgency required SUMMARY 
in the treatment of a case of adult colonic intussus- 1. Eleven cases are described, of colo-colic 
ception as in the treatment of intussusception in intussusception initiated by a carcinoma. In this 
children and consequently twenty-four or forty-eight series, out of 242 cases of carcinoma of the colon, 
hours can be devoted to preparing the patient. If 4:6 per cent presented with intussusception. 
the lesion is in the sigmoid colon a rectal tube can 2. A case of retrograde intussusception of a 
gmetimes be guided through the lumen, and the’ colonic carcinoma is described. 
bowel proximal to the growth washed clean. 3. In the colon the usual exciting cause of an 

The Site.-—The site is of considerable importance intussusception in an adult is a malignant polypoidal 
in dictating the treatment to be followed. In only type of growth. 
one of the sigmoidal growths was the tumour too 4. The most common site is the sigmoid colon. 
lw to permit an adequate Paul-Mikulicz resection 5. The treatment advocated is primary resection 
to be performed and in this case a transverse colos- by the Paul-Mikulicz method unless there is acute 
tomy was performed after the intussusception had obstruction present, or unless the lesion is in the 
been reduced. It was considered to be an unjusti- proximal colon, when a two-stage operation is 
fable risk to perform an immediate resection and preferred. 
mastomosis in a patient who had not been fully 6. The prognosis is better in an intussuscepting 
prepared and whose colon and neighbouring’ carcinoma of the colon than in an uncomplicated one. 
mesentery were cedematous. 
When the intussusception is in the proximal I am very grateful to Mr. Norman Tanner for 

clon, unless it is gangrenous, it is safest to reduce allowing me to describe these cases, for permitting 
it, perform an ileo-transverse colostomy, and then, me to operate upon three of them, and for his 
ater adequate preparation, to perform a formal constant help and encouragement. 
resection. 
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om recurrence, and 1 died after a year with senile Owen, R. A. C. (1948), Brit. Med. J., 1, 786. 
dementia but without clinical recurrence. The Warpil1, W. E. M. (1925), Brit. ¥. Surg., 13, 49. 

V-Y CORRECTION FOR VARUS DEFORMITY OF THE FIFTH TOE 

By J. N. WILSON, Oswestry 

THE overlapping fifth toe is not an uncommon of the skin over the dorsum of the metatarsal 
deformity in the child and adolescent. Fig. 170 head combined with elongation of the extensor 
illustrates the typical clinical appearance, showing the tendon and capsullotomy. The operation described 
almost right-angle varus deformity which may occur. _ below is identical to that suggested by Stamm (1948) 
ltis commonly treated by amputation of the affected and has been carried out in 7 cases in the past two 
toe with or without trimming of the metatarsal head. years. In all the cases the functional result has been 
Lapi jus (1942) described a corrective procedure very satisfactory. In one case there has been slight 
usin:: the distal part of the extensor tendon to hold the recurrence owing to an error in operative technique 
toe in the normal position, but did not advise any which is described later. The operation is best 
‘kin advancement to prevent recurrence. Goodwin suited to the deformity in the young person, but 
and Swisher (1943) suggested a Y advancement it has been successful in a case of 30 years of age. 
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is marked 
In 

It is mot recommended where there 
callosity formation over the metatarsal head. 
such a case amputation of the toe with trimming 
of the metatarsal head is still the best method of 
treatment. 

OPERATION 

The principle of the procedure is to correct the 
deformity by division of the tight structures on 

Fic. 170.—Showing the typical varus deformity of 
the fifth toe. 

A. 

Fic. 172.—Shows the line of the V incision. 

the dorsum of the metatarsophalangeal joint, with 
V-Y elongation of the fold of skin produced by 
putting the toe into the normal position. 

Fig. 171 shows the first stage in the operation. 
The toe is drawn down into the corrected position to 
display a fold of tight skin extending obliquely 
towards the medial side of the ankle. This is an 
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important step in the procedure, as the dire 
this fold determines the line of the skin in 

The V-shaped incision is made with its b: 
the dorsum of the proximal phalanx and i 
along the drawn-up fold of skin, about j in. p 
to the base. It is important that the base o 

ion of 
sion, 

© Over 

apex 

)Ximal 
the y 
r scar 
Shows 

should be distal in order to prevent a line 
Fig. 172 over the metatarsophalangeal joint. 

the incision already made. 

Fic. 171.—Showing the first stage of the operation to 
display the tense dorsal ridge of skin. 

Fic. 173.—lIllustrates the correction after tenotomy 
and capsullotomy. 

The flap of skin is now dissected back with its 
subcutaneous tissue, to avoid damage to its blood- 
supply. The toe is again put on the stretch and 
the extensor tendon and the capsule completely 
divided until the toe will lie in the corrected position 
without tension. It is always necessary to make a 
very complete capsullotomy, carrying the incision 
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VARUS 

well rund to the medial and lateral sides. Fig. 173 
shows the position of the toe after this has been 
carrie: out. 

The skin incision is now repaired as a Y so that 

there is no tension which would allow the deformity 
torecur. No attempt is made to repair the extensor 
tendon. It is thought that this is unnecessary and 
might well be responsible for recurrence if it were 
carried out. Fig. 174 illustrates the position of the 
toe at the end of the operation. 

All the cases have been immobilized in a plaster 
slipper for three weeks following the correction. 

COMMENT 

It is considered that the above procedure gives 
a good correction of the deformity. It is less drastic 
than ablation and hence more acceptable to the 
patient. Its success depends upon two main factors : 
First, the correct positioning of the incision, so that 
the elongation of the skin is made in the proper line 
of stress. Fig. 175 A shows how a tight fold may 
persist if the incision is not accurately placed. In 
this case there was slight recurrence (Fig. 175 B). 
Secondly, the use of plaster fixation for a period 
after operation. It must be realized that the correc- 
tion by this method is purely passive and that immedi- 
ately afterwards, the toe will lie in the deformed 
position just as easily as in the corrected one. It is 
therefore necessary to maintain fixation for some weeks 
in order to allow the toe to settle into its new position. 
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I am indebted to Mr. Osmond-Clarke for 
encouragement to produce this paper, and for 

‘a 

174.— Showing the Y-shaped skin repair. FIG. 

allowing me to operate on cases under his care. 
I am grateful to Mr. Beverley Southern for the 
clinical photographs. 

Fic. 175.—Showing A, A malplaced incision, with a resulting tight fold of skin 
remaining ; 
illustrated in A. 

It is important to impress on the patient the necessity 
for wearing a broad-fitting shoe after the plaster 
has been removed. A tendency to recurrence has 
been prevented by this simple advice. 

Fig. 176 illustrates the typical correction obtained 
by the procedure. In this case the photograph was 
taxen four months after operation. 

B, The minor recurrence which occurred owing to the operative fault 
Fic. 176.—A typical case four 

months post-operatively, showing the 
correction obtained. 
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ADENOCARCINOMA OF THE APPENDIX 

SURGERY 

By SYDNEY G. NARDELL 
SURGEON, WHIPPS CROSS HOSPITAL, LEYTONSTONE, LONDON 

IN the literature on this subject one finds many 
reports of ‘ carcinoma of the appendix’ which on 
scrutiny are seen to be typical carcinoids, and with 
this tumour we are not concerned here. True 
adenocarcinoma of the typical colonic type is 
sufficiently uncommon to warrant a record of the 
5 cases recently met with at this and other hospitals. 

Incidence.—No doubt many cases are not 
recorded, but some idea of the incidence of the 
condition is given by the following figures. At the 

Mucinous adenocarcinoma. (* 24.) Fic. 177.—Case 1. 

Mayo Foundation between the years 1910 and I94I 
Uihlein and McDonald (1943) found only § cases 
of adenocarcinoma of the appendix. At the Royal 
Victoria Hospital, Newcastle upon Tyne, Moore 
(1938) found 1 case among 10,229 appendicectomies 
between the years 1927 and 1936. Among 5000 con- 
secutive autopsies at the Royal Melbourne Hospital, 
Wright-Smith (1941) found I case. 

CASE REPORTS 

Case 1.—Miss W. E., aged 43, was admitted to Whipps 
Cross Hospital on July 14, 1949. She gave a history of 
pain in the right iliac fossa for the previous thirty-six 
hours. She had experienced many mild attacks of similar 
pain over the last eighteen months, but none had been 
as severe as that which led to her admission to hospital. 
There had been nausea but no vomiting. The bowels 
had been open on the day of admission. Micturition 
was normal. The periods had been somewhat excessive 
over the previous few months. 

ON ADMISSION.—T. 100, P. 96, tongue dirty. 
The abdomen was extremely tender and rigid in the 

right iliac fossa. No mass could be felt. Per rectum 
there was marked tenderness of the pelvic peritoneum 
on the right side. 

The abdomen was opened through a right paramedian 
incision. An inflammatory mass the size of an orange 
was found behind the cecum. After a little dissection 
an abscess cavity was entered and pus aspirated with the 
suction apparatus. The appendix could not be identified 
separately. A corrugated rubber drain was inserted 
through the flank into the abscess cavity and the abdo- 
men was closed. She made a good recovery and the 
wound and drainage site were healed by Aug. 3. She 
was discharged from hospital a few days later with 

FiG. 178.—Case 1. The growth of the right ovary. (* 2s. 

instructions to return for appendicectomy in_ three 
months. 

On Sept. 1, however, she was re-admitted to hospital 
with a new pointing abscess under the site of exit of the 
drainage-tube in the flank. This was evacuated and by 
Sept. 29 was healed. 

On Oct. 18 the abdomen was opened through an 
oblique muscle-cutting incision. Dense adhesions of 
the terminal ileum and cecum to the anterior abdominal 
wall were separated, and a hard, craggy, irregular mass 
the size of a golf ball was found in the posterior wal! 
of the caecum, and in the ileocecal angle. The appendix 
could not be identified. Some small glands were palp- 
able along the inner border of the ascending colon ; the 
liver was normal. It was then realized that a neoplasm 
of the appendix was present. A right hemicolectomy 
was performed and continuity re-established by end- 
to-side ileotransverse anastomosis. She required gastric 
suction and intravenous glucose-saline for a few days, 
but thereafter did well. 

When seen on Oct. 17, 1951, two years later, she was 
very well, had strong scars and there was no clinical 
evidence of recurrence. 

THE SPECIMEN.—There is a colloid growth the size 
of a golf ball behind the cecum. The appendix is 
nowhere to be seen and has been completely replaced 
by the mass described. The cecum is ulcerated at 
one point about 3 mm. in diameter just below the ileo- 
cecal valve. 
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His:ology.—Sections showed a_ well-differentiated, 

papillary and cystic columnar-celled, mucinous carcinoma 

wg. 177)- 
.* SEQUENT Hustory.—She remained well until 
january, 1953, when she returned with abdominal pain 

and pain on walking. She had lost nearly a stone in 
weight recently. On examination, there was a cystic 
mass arising from the pelvis, reaching nearly to the 
ymbilicus. At operation on Jan. 27, 1953, the mass 
was found to be a colloid growth of the right ovary. It 
was infiltrating the abdominal wall at one point, under 
the old right oblique incision. It was removed and was 

found to weigh 6 Ib. The left ovary was also the seat 
of a colloid growth, but was only the size of a walnut— 
this was also removed. She made a satisfactory recovery 

from the operation. Figs. 178 and 179 show the appear- 

ances of the ovarian tumours. Histology: Both ovaries 

The growth of the left ovary. (* 36.) Fic. 179.—Case 1. 

show a papillary, columnar-celled, mucinous carcinoma 
resembling the primary growth. It was regarded as of 
alow grade of malignancy. 

Case 2.—Mrs. B. F., aged 48, was admitted to the 
Harrow Hospital on May 7, 1951, under the care of 
Mr. Julian Taylor. 

She gave a history of abdominal pain for the previous 
ten days. The pain had commenced in the centre of 
the abdomen and had later shifted into the right iliac 
fossa. The pain was colicky at first and later continuous. 
It had been most severe on the sixth day, but had since 
lessened considerably. She had vomited on the day of 
onset only. Bowels were regular, micturition normal, 
and the periods normal. 

On ADMISSION.—T. 99°6°, P. 90. 
The abdomen was not distended and moved well on 

tespiiation. There was a firm, tender, fixed mass in 

the r ght iliac fossa, 3 in. long by 2 in. wide, just above 
and nternal to the anterosuperior iliac spine. 

X thing abnormal was palpable on rectal examination. 
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White blood-count—12,000 perc.mm. The urine was 
normal. 

The case appeared to be one of a localized appendix 
abscess and was treated conservatively. She was given 
a course of penicillin and streptomycin and after two 
weeks the mass had become much smaller but had not 
disappeared. 

May 17: A barium enema was performed. It 
showed a rounded filling defect of the lower part of the 
cecum. The appendix was not seen. The radiologist 

Fic. 180.—Case 2. The specimen showing the thick 
white growth of the appendix with the adjacent cecal wall. 

reported that it was difficult to decide whether the filling 
defect was due to a neoplasm of the cecum or to extrinsic 
pressure, and suggested a barium meal and follow- 
through. This was done on May 31 and it was reported 
that the cecum was not mobile on examination. 
Compression films again showed a filling defect in 
the lower and outer part of the cecum, with a 
loss of mucous membrane pattern. It was thought 
to be indicative more of a neoplasm than an appendix 
abscess. 

By June 1 the mass had become quite small and she 
was discharged from hospital with instructions to return 
in two weeks. 

June 21: She was re-admitted to hospital. There 
was a small sausage-shaped mass in the right iliac fossa, 
3 in. long by I in. wide, without any tenderness. 

June 22: The abdomen was opened through a right 
oblique muscle-cutting incision. On exposure of the 
cecum the mass felt externally was seen to be in the 
position of a retrocecal appendix. On dividing dense 
adhesions over it, an abscess cavity containing about 
5 c.c. of thick pus was entered and the pus aspirated. 
The appendix and cecum were then mobilized and the 
appendix was removed with some cecal wall around its 
base. The opening into the cecum was made well clear 
of the thickened base of the appendix. The cacum 
was closed with three rows of sutures and the abdomen 
was closed with a corrugated rubber drain through the 
flank down to the position of the abscess. She made an 
uneventful recovery and was discharged from hospital 
on July 18. 
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THE SPECIMEN (Fig. 180).—The appendix is thick, 
white, and firm. At its opening into the cecum is seen 
the everted edge of the growth. The appendix is 
perforated about 2 cm. from the tip. 

PATHOLOGICAL REPORT (Dr. D. H. Phillips, from the 
Department of Pathology at University College Hospital) : 
The section shows an adenocarcinoma which has pene- 
trated the whole thickness of the muscle coats of the 
appendix near its base, where it is also beginning to 

Fic. 181.— Case 2. 
carcinoma. (* 36.) 

Section showing a papillary adeno- 

invade the cecal wall. The greater part of the tumour 
is a well-differentiated papillary adenocarcinoma, but 
there are small areas of growth which are more anaplastic 
and invasive, and other small areas showing secretion 
of mucus (Fig. 181). 

Case 3.— Mrs. R. G., aged 83, was admitted to the 
Whittington Hospital, Highgate, on Aug. 20, 1951, under 
the care of Mr. W. W. Davey. 

She gave a history of pain in the right iliac fossa for 
the previous five weeks. The pain had been generalized 
at first, but had later shifted into the right iliac fossa. 
The pain was much less on admission than at its first 
onset. The bowels were usually regular but had recently 
been open only at intervals of four or five days. There 
was no history of diarrhcea or the passage of blood in 
the stools, and no loss of weight. 

On ADMISSION.—There was a firm tender mass low 
down in the right iliac fossa, the size of a tangerine 
orange. 

On rectal and pelvic examination a hard mass was felt 
which subsequent investigation proved to be a calcified 
fibroid of the uterus. 

A provisional diagnosis of appendix abscess was 
made and conservative treatment instituted. The mass 
resolved, and by Sept. 16 had completely disappeared. 
She was allowed to return home, but was kept under 
observation in the out-patients department. On Dec. 12 
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a mobile bar could be felt in the right iliac foss 
transversely. Occult blood was found to be _ resen 
in the stools. Sigmoidoscopy was normal, and a ariym 
enema examination gave no conclusive inform: jon. 

lying 

Jan. 21, 1952: The abdomen was opened thi vugh a 
right transrectus incision. A mass of colloid -rowth 
was found at the base of the appendix, with local . bsces. 

formation. Some glands were palpable in the a jacen 
mesentery. Right hemicolectomy was perform: { and 
continuity re-established by side-to-side ileotrarsverse 
anastomosis. 

During the immediate post-operative phase she 
developed some chest complications, but eventually 
made a good recovery. 

PATHOLOGICAL REPORT: Hemorrhage, inflammation, 
and abscess formation in connexion with a tubular. 
columnar-celled, mucous adenocarcinoma of the appendix. 
There is marked hyaline fibrous thickening of the serosa. 
The mesenteric lymph-gland shows chronic inflammatory 
changes only. ' 

Case 4.—Mrs. P. S., aged §4, was admitted to St. 
Mark’s Hospital on Dec. 2, 1949, under the care of Mr. 
Henry Thompson. 

She gave a history of pain in the right side of the 
abdomen, which had lasted for a week, eighteen months 

previously. One year before she had experienced a 
similar attack of pain. Four weeks before admission 
she began to have diarrhoea and severe pain and straining 
in the back passage. The bowels were open five times 
daily, but there was no blood or slime. There was no 
nausea or vomiting. Méicturition was normal. She 
had had an artificial menopause with radium ten years 
previously. 

On ADMISSION.—She was a large obese woman. 
There was a hard, fixed mass, tender on pressure, in the 
right iliac fossa and loin. Rectal examination was normal 

Blood-count and stool examinations were normal. 
E.S.R. 55 mm. A barium meal and follow-through 
revealed no abnormality in the stomach, duodenum, or 
intestines. Sigmoidoscopy was normal to 18 cm. On 
Dec. 1§ occult blood in the stools was reported as positive 
for the first time. A barium enema was reported as 
normal. 

Jan. 5, 1950: The abdomen was opened through a 
right paramedian incision with a transverse extension 
outwards. There was a large mass in the cecal region 
with several cysts containing mucus in the peritoneal 
cavity. Some of these cysts were attached to the main 
lesion, but others were separate and attached to the 
mesentery and the pelvic wall. The main mass was 
about 4 in. in diameter, firmly fixed to the lateral and 
posterior walls of the pelvis and attached to the common 
iliac vessels. The liver was normal and no lymphatic 
glands were palpable. No viscera were adherent t 
the mass. Right hemicolectomy was performed and 
continuity re-established by side-to-side anastomosis. 
The abdomen was closed with corrugated rubber drains 
into the flank. It was realized that the operation could 
be palliative only on account of the infiltration of the 
iliacus muscle and the close attachment to the common 
iliac vessels. She made a good recovery and was dis- 
charged from hospital on Jan. 27. 

THE SPECIMEN.—Dr. Cuthbert Dukes reported on 
the specimen as follows: There is a hard mass presenti 
in the ileocecal region, 2 in. in diameter. The mass 1s 
situated in the region of the appendix, this organ being 
unidentifiable. The mass projects into the cecum 
through the opening of the appendix. On the outer 
surface large sacs of gelatinous material are adherent 
(Fig. 182). 

Spread: (1) Local spread: The growth has spread 
extensively in the surrounding tissues forming large 
subserous deposits of mucoid material. (2) Venow 
spread: There was no sign of growth within the veins. 
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yphatic spread: The lymphatic glands were all 
free of metastases (20 lymphatic glands examined). 

Histologically the tumour is a colloid carcinoma of 

the appendix of a low grade of malignancy arising in a 
pre-existing villous papilloma. There is extensive local 
spread, but there are no lymphatic metastases. It is to 
be regarded as of a low grade of malignancy—a B case. 

(3) L 

ASCEMVING 

Selmer. | 

INTESTINE 
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abscess was diagnosed and the severe attack had settled, 
but she continued to have intermittent pain in the right 
iliac fossa. Two days previously she began to have 
further severe colicky pain and vomiting. 

On ADMISSION.—She was a remarkably fit old lady— 
her eyesight, hearing, and mental faculties were good. 
The abdomen was moderately distended, and there was 

Fic. 182.—Case 4. 

She was seen at intervals over the next fifteen months 
and remained in good health. No metastases were 
palpable. However, she died on Oct. 25, 1951, out of 
London, and no autopsy was obtained. 

a tender fixed palpable mass the size of a tennis ball in 
the right iliac fossa. A blood count was normal. 

On April 11, with continuous drip blood transfusion, 
the abdomen was opened through a right paramedian 

Fic. 183.—Case 5. 

Case indebted to Mr. Henry 5.—I am greatly 
Thompson for details about this case from his private 
records. 

‘irs. A. W., aged 89, was first seen on April 8, 
195 She had begun to have intermittent pain in the 
tigh iliac fossa six months previously. Four months 
pre’ ously she had a severe attack of pain with pyrexia, 

had lasted for several weeks. whi h An appendix 

There appeared to be a growth in the cecum 
fixed to the posterior abdominal wall. Enlarged glands 
were palpable along the colic vessels. The liver was 
normal. A right hemicolectomy was performed and 
continuity re-established by end-to-end anastomosis. 
She made an uneventful recovery. 

Dr. Cuthbert Dukes reported on the specimen as 
follows : There is an ulcerating growth 3 in. in diameter 

incision. 
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on the cecal wall just behind the ileocecal valve. Only 
a small portion of the tumour presents on the mucosal 
surface, the greater part being an extension into the 
ileocecal tissues. The appendix is greatly dilated in its 
distal half, but its proximal part and its opening into the 
cecum are obliterated by growth (Fig. 183). 

HIsTOLoGy.—Sections showed the tumour to be a 
colloid carcinoma arising from the proximal half of the 
appendix. The growth was rather atypical in its 
histology, being composed of mucus-secreting cells with 
small deeply stained nuclei arranged in small clusters 
or surrounding spaces filled with mucoid secretion. It 
was difficult to grade the tumour on the basis of its 
histology since it was of such an unusual histological 
type, but it should probably be regarded as of a low grade 
of malignancy. 

Spread: (1) Local spread: There was evidence of 
extension by direct continuity through the appendix 
muscle into the mesentery of the appendix, where the 
tumour appears to have provoked a severe inflammatory 
reaction, there being much fibrosis and many collections 
of inflammatory cells. (2) Venous spread: There was 
no sign of growth within the veins. (3) Lymphatic 
spread: The regional lymphatic glands were all free of 
metastases (9 glands examined). 

Classification: Colloid or mucus-secreting carcinoma 
of the proximal end of the appendix, no lymphatic 
metastases, a low-grade of malignancy—a B case. 

PATHOLOGY AND CLINICAL FEATURES 

Carcinoid tumours of the appendix are largely 
met with in young people. Of Sir Cecil Wakeley’s 
(1936) 6 cases the average age was 20. Adenocarcin- 
oma of the appendix is comparable to ordinary 
carcinoma of the colon in that it occurs mostly in 
the older age groups. The average age of the cases 
here reported is 63. 

The difficulty in diagnosis is emphasized by all 
writers on the condition and it would appear that 
no case was diagnosed before operation or autopsy. 
A barium enema showing a filling defect of the 
cecum produced by extrinsic pressure was noted 
in 1 case from the Mayo Clinic and a similar 
appearance was met with in Case 2. 

Nearly all cases presented clinically with signs 
fairly typical of appendicitis. Indeed, in many, 
acute appendicitis was actually present and was of 
the acute obstructive variety, in that the appendix 
was obstructed by growth instead of by the more 
familiar stercolith or stricture. This sequence 
should lead to early diagnosis, but the prognosis is 
not necessarily improved as the disease is likely 
to be disseminated by a perforation. In other cases 
there was local peritonitis or local abscess due to 
perforation of the growth itself. In a case reported 
by Mayo (1933) the growth had produced a chronic 
intussusception by protrusion of the appendix into 
the cecum. Howell Hughes’s case presented with 
an acute ileocecal intussusception (1951). Bleeding 
from the bowel was noted in a few cases. Frauenthal 
and Grausman (1933) discovered 1 case accidentally 
when a routine appendicectomy was performed after 
the removal of a dermoid cyst of the ovary. 

In the cases which came to autopsy the malignant 
nature of the adenocarcinoma of the appendix is 
clearly revealed and is in striking contrast to the 
very low grade of malignancy of the carcinoids. As 
in other types of adenocarcinoma the degree of malig- 
nancy appears to be variable. The autopsy reported 
in 1941 by Wright-Smith, of Melbourne, records a 
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solid white growth of the appendix with oblite ation 
of the lumen, nodules of growth about the cecum 
and base of the mesentery, extensive metastases jp 
the mesenteric glands, and multiple nodules in both 
pleure, though not actually in the substance of the 
liver or lung. Infiltration of the growth into the 

omentum was described by Hobart and Nisselrod 
(1933) and ascites and skin nodules were found jn 
other cases. Sillery (1951) concluded that recurrence 
is rare after operation and the prognosis good, but 
this must evidently be treated with reserve. 

The microscopical appearances are those of an 
adenocarcinoma of the gelatinous type, similar in all 
respects to carcinoma of the colon. 

TREATMENT 

In 1 case from the Mayo Foundation treated by 
appendicectomy only the patient was alive and well 
ten years later. On the other hand, where appendi- 
cectomy only was performed in a case complicated 
by acute appendicitis and perforation, there was 
recurrence and death two years later. 

Appendicectomy with removal of a part of the 
czcum was performed in some cases where the growth 
involved the base of the appendix. 

Right hemicolectomy in one or two stages was 
the treatment of choice by other surgeons. In some 
cases the diagnosis was made by histological examina- 
tion after simple appendicectomy, and a right hemi- 
colectomy was subsequently performed. Others per- 
formed right hemicolectomy from the outset, the 
operator being under the impression that he was 
dealing with a carcinoma of the cecum. 

Lesnick and Miller (1949) in their review consider 
right hemicolectomy the most appropriate treatment. 
With the general resemblance of the disease to 
carcinoma of the cecum, it would seem that right 
hemicolectomy with removal of the regional glands 
should be performed. 

COMMENT 

Inflammatory and other processes in the right 
iliac fossa account for a good proportion of the work 
of the general surgeon. In adenocarcinoma of the 
appendix we have yet another condition that may 
have to be considered in the differential diagnosis. 

The importance of routine microscopical examina- 
tion of all appendices removed at operation is 
emphasized, so that carcinoids and adenocarcinoma 
of the appendix may not be overlooked. 

I am very much indebted to Mr. Julian Taylor, 
Mr. W. W. Davey, and Mr. Henry Thompson for 
permission to report their cases. 

Figs. 182, 183 from Cases 4nd § are reproduced by 
courtesy of Dr. Cuthbert Dukes from the Pathology 
Department of St. Mark’s Hospital, London. I am 
most grateful to him for permission to study and 
make use of those beautiful and exact records from 
his department. 
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SOLITARY PYOGENIC ABSCESS OF THE LIVER TREATED BY CLOSED 
ASPIRATION AND ANTIBIOTICS 

A REPORT OF 14 CONSECUTIVE CASES WITH RECOVERY 

By A. J. S. MCFADZEAN, K. P. S. CHANG, anp C. C. WONG 

DEPARTMENT OF MEDICINE, UNIVERSITY OF HONG KONG 

ROTHENBERG and Linder (1934), in the introduction 
to their paper on solitary pyogenic abscess of the 
liver, state: “‘It is the purpose of this study to 
emphasize the fact that the single pyogenic abscess of 
the liver is a definite, recognizable clinical entity 
with a hopeful prognosis following surgical inter- 
vention.” It is the purpose of this communication 
to describe the clinical and laboratory findings in 
14 cases of solitary pyogenic abscess of the liver, 
re-emphasizing that it is a recognizable clinical entity ; 
and to present evidence that it is possessed of a good 
prognosis when treated with antibiotics and closed 
aspiration. 

INCIDENCE 

The series of solitary pyogenic abscesses reported 
by Rothenberg and Linder consisted of 24 cases 
which came to operation at the Jewish Hospital in 
Brooklyn in the 20-year period between 1915 and 

Table 1—THE AGE INCIDENCE ACCORDING TO DECADES 
OF SOLITARY PYOGENIC LIVER ABSCESS IN THE SERIES 
REPORTED BY ROTHENBERG AND LINDER (1934) CONTRASTED 

WITH THE PRESENT SERIES 

Age group 
_—_—_—_ 

Present series 3 3 4 2 3 

I-10} 10-20] 20-30] 30-40) 40-50 

Rothenberg and 
Linder ° I 3 5 8 

1934. Of the 47 cases of all forms of pyogenic 
abscess of the liver reported by Ochsner, de Bakey, 
and Murray (1938), 25 were single. Forty-two of 
the 47 occurred in the 10-year period 1928 to 1937 
amons 540,776 total admissions to the Charity 
Hospital, New Orleans—an incidence of 0:0077 per 
cent. If it is assumed that all twenty-five single 
absce. ses occurred in this group, the incidence would 
be 0-045 per cent. The 14 cases here reported 
occur ed among 2868 admissions to the Hong Kong 
Univ: sity Department of Medicine in the -period 
1949 © 1951 inclusive: an incidence of 0-49 per 

cent. Furthermore, 6 cases not included in this 
report have been seen in the course of consulting 
practice, the cases remaining in the charge of their 
physician. It would appear, therefore, that solitary 
pyogenic abscess of the liver has an unusually high 
incidence in Hong Kong. 

In the present series 9 cases occurred in males 
and § in females—a ratio of 1°8:1. In the series 
of 24 cases reported by Rothenberg and Linder 
(1934), I7 were in males and 7 in females—a ratio of 
2°§: 1. The age of the individual patients is set 
out in Table II. Table I compares the incidence by 
decades of our series with that of Rothenberg and 
Linder (1934). It will be seen that the incidence 
in the present series falls upon the younger age 
groups. 

BACTERIOLOGY 

Ochsner, de Bakey, and Murray (1938), in an 
extensive review of the literature on pyogenic abscess 
of the liver, found that in the 184 cases in which 
bacteriological investigation had been carried out 
B. coli was the causal agent in 30°4 per cent, strepto- 
cocci in 26-6 per cent, staphylococci in 26 per cent, 
and a combination of these in 13:5 per cent. In 
these writers’ personal series of 47 cases 29 had been 
studied bacteriologically and the incidences were 
31 per cent, 20°6 per cent, 17:2 per cent, and 17-2 
per cent respectively. 

Anaerobic bacteria have been infrequently reported 
in pyogenic abscess of the liver. According to 
Michel and Wirth (1947) this is probably due to 
failure to obtain anaerobic cultures in a large propor- 
tion of cases. One case each of multiple liver 
abscesses due to anaerobic streptococci has been 
reported by MacDonald, Henthorne, and Thompson 
(1937) and by Michel and Wirth (1947), and a case 
of solitary abscess due to this organism by St. John, 
Pulaski, and Ferrer (1942). 

The pus in pyogenic abscesses of the liver is 
not infrequently sterile. Giordano (1899), Elsberg 
(1906), and Ochsner and others (1938) found the pus 
sterile in 58-4 per cent, 60 per cent, and 37-9 per 
cent respectively. 
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In all our cases aerobic and anaerobic cultures 
were taken. The organisms isolated were B. coli in 
pure culture 8, B. coli and anaerobic streptococcus 1, 
an anaerobic streptococcus in pure culture I, 
Staphylococcus aureus 1, and a hemolytic strepto- 
coccus 1. The pus was sterile in 2 cases. 

PATHOGENESIS AND PATHOLOGY 

The routes by which pyogenic organisms may 
gain access to the liver to produce abscess are as 
follows: (1) Portal vein; (2) Biliary tree; (3) 
Hepatic artery ; (4) Direct extension from adjacent 
infective process; (5) Penetrating injury. 

1. Portal Vein.—Of the lesions in the portal 
area which may produce pyogenic liver abscesses 
suppurative appendicitis has long held pride of place. 
In the series of §75 cases collected from the litera- 
ture by Ochsner and others (1938), 197 (34:2 per 
cent) were attributed to appendicitis. In these 
writers’ personal series of 47 cases, appendicitis was 
the exciting lesion in § (10°6 per cent). That 
appendicitis can give rise to solitary liver abscess 
is undoubted. Bruggeman (1917) collected 23 cases 
and Slesinger (1924) a further 23. Eliason (1926) 
reported 12 personal cases of liver abscess complicat- 
ing appendicitis and 7 of these were solitary. Of 
the 24 cases of single abscess reported by Rothenberg 
and Linder (1934) only 1 was due to appendicitis. 
Other lesions in the portal area which may give 
rise to pyogenic liver abscess are infected hemor- 
rhoids, diverticulitis, simple or malignant ulcerative 
conditions of the gastro-intestinal tract, disease of 
the spleen and pancreas, and bacillary dysentery. 
This group formed 10-2 per cent of the series collected 
from the literature by Ochsner and others (1938) 
and 8-4 per cent of their personal cases. 

2. Biliary Tree.—Suppurative cholangitis from 
whatever cause may give rise to pyogenic liver 
abscesses. Cholangitis with and without common 
duct or intrahepatic stones has a high incidence in 
Hong Kong, especially in the younger age groups 
(Cook, Ho, Hou, and McFadzean, 1954, to be pub- 
lished). Abscess formation, while usually multiple, 
may occasionally be solitary. The clinical picture 
is readily recognized. Infection of the biliary tree 
may result from its invasion by Ascaris lumbricoides. 
While recognized the world over (Rolleston and 
McNee, 1929), it has been the subject of a number 
of communications from China: Ch’in (1936), 
Chen (1943), Yang and Laube (1946), Liu and Lee 
(1949), Niu and Liu (1949), Huang and Wang (1949). 
This invasion may result in a purulent cholangitis 
with the formation of multiple abscesses. Should 
the ascaris invade the intrahepatic biliary tree, an 
abscess may form around it, and, with a solitary 
invader, the abscess is single. 

3. Hepatic Artery.—Any condition leading to 
bacterizmia, septicemia, or pyemia may produce 
solitary liver abscess. It has been reported as a 
complication, for example, of furunculosis, parotitis, 
upper respiratory infections, ulcerative endocarditis, 
bronchiectasis, and osteomyelitis. Of the 575 cases 
collected by Ochsner and others (1938) approximately 
I3 per cent were due to invasion by this route. 
Rothenberg and Linder (1934) considered that most 
of their 24 cases of single abscess resulted from 
hematogenous spread via the hepatic artery. In 
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9 of their 24 cases a history of focal infecti. 1 was 
obtained. 

4- Direct Extension from Adjacent afec. 
tive Process.—Direct extension into the liv. > may 
occur in cholecystitis, subphrenic abscess, intra. 
peritoneal suppurative lesions, nephritic o1 peri. 
nephritic abscesses, appendicitis, and emp) mata, 
The most frequent cause would appear to be chole. 
cystitis, which was responsible in 14 per cent of the 
575 cases collected by Ochsner and others (i938), 
and in 6:3 per cent of these authors’ 47 personal 
cases. 

5. Injury.—Liver abscess manifestly may follow 
penetrating wounds of the liver. In rare instances 
foreign bodies have penetrated the wall of the gastro- 
intestinal tract and entered the liver, producing an 
abscess. Another and less well appreciated mechan- 
ism is subcutaneous injury with resultant hematoma 
formation, which in turn predisposes to infection, 
These abscesses, according to Ochsner and others 
(1938), are usually single and well localized. That 
this mechanism is of importance is shown by the 
fact that it occurred in 10°6 per cent of the 47 cases 
reported by them. 

While these are the recognized routes of infection, 
in a relatively large group no antecedent lesion can 
be determined and such abscesses are termed 
cryptogenic. This group constituted 17 per cent 
of the cases collected by Ochsner and others (1938 
and 59:5 per cent of their 47 personal cases. Beaver 
(1931) considers that in most of these cases the 
antecedent lesion is resident in the portal area and 
is not recognized clinically because of its minor 
character. 

In the present series the hepatic artery may well 
have been the route of invasion in 2 cases (Cases 
4 and 7), the original focus being in the tonsils and 
skin respectively. The isolation from the pus of 
a hemolytic streptococcus in the former and 
Staphylococcus aureus in the latter supports this view. 

In the remaining 12 cases no focus could be 
determined. There was no history of injury or 
preceding disease recognized as producing liver 
abscess. The identity of the organisms isolated in 
10 of the 12 cases indicated that the primary focus 
was in the gastro-intestinal tract. The biliary tree 
as the route of infection can be excluded. The 
absence of previous history excluded cholangitis as 
the primary lesion. Round-worms were isolated in 
2 cases, but in neither was there history to suggest 
invasion of the common bile-duct. The symptoms 
of such invasion have been well described by Yang 
and Laube (1946). It would appear therefore that 
the route of invasion must be the portal vein. A 
barium series, stool culture, and sigmoidoscopy were 
carried out in all cases with negative results. 

Since Craig and Faust (1945) consider that 
ascarides are capable of pinching off masses of intes- 
tinal epithelium, and since ankylostomes traumatize 
the duodenal mucosa, it might be advanced that 
the round-worms (2 cases) and hook-worms (2 cases) 
had produced erosion of the mucosa of the intestinal 
tract, thereby providing a portal of entry. Similarly 
the diarrhoea which occurred in 4 cases may well 
have produced acute ulceration. This, however, 1s 
conjecture and it must be concluded that these 12 
cases should be classified as cryptogenic abscesses 
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yith the bacteriological and clinical evidence indicat- 
ing in 10 of them the portal of entry to be in the 
gastro-intestinal tract and the route of invasion the 
portal vein. 

As emphasized by Eliason (1926), in discussing 
iver abscess following appendicitis, suppurative 

thrombophlebitis and pyogenic liver abscess are not 

ynonymous. Thus a localized or diffuse pyle- 
phlebitis may occur without liver abscess; it may 
occur with single or multiple liver abscesses, or there 
may be no demonstrable pylephlebitis, yet liver 
abscess results. Presumably in the last case the 
sion is so small that it cannot be demonstrated. 
It is surprising how minimal injury to radicles of 
the portal vein results in infarcts in the liver. 
According to Eliason (1926), Wilkie by simple 
jgature of omental veins produced hemorrhagic 
infarcts in the liver in 60 per cent of his animals. 
if aseptic thrombi produced by trauma to the 
omental veins result in infarcts, the likelihood of 
small infected thrombi in the mesenteric veins 
becoming detached seems even greater. 

Solitary abscesses of the liver most frequently 
involve the right lobe. All 24 cases reported by 
Rothenberg and Linder (1934) were in the right lobe, 
as were the 7 solitary abscesses reported by Eliason 
1926). In the present series 13 were situated in 
the right lobe and 1 in the left. This selection of 
the right lobe has never been satisfactorily explained. 
The explanation usually advanced is based on the 
experimental work of Glenard (1901), Sérége (1902), 
Bartlett, Corper, and Long (1914), Copher and 
Dick (1928), and Himsworth (1950), who, with 
varying techniques, have demonstrated that in the 
short portal vein two more or less separate currents 
of blood are set up, one derived from the superior 
mesenteric vein and the other from the splenic vein. 
This explanation can only apply when the primary 
lesion is resident in the portal area. For example, 
it was a convenient explanation of right-lobe abscess 
complicating appendicitis. It cannot explain the 
overwhelming incidence in the right lobe of abscesses 
produced by organisms reaching the liver by the 

; hepatic artery. 
The pathology of the liver in pyogenic abscess 

has been so well described by Ochsner and others 
1938) that a further description is unwarranted. 
We would, however, lay emphasis on the mode of 
extension within the liver, for we feel that it explains 
a clinical feature which has not been described. 
Since none of our cases died our observations on 
autopsy material have been restricted to the large 
abscesses occasionally resulting from suppurative 
cholangitis. Initially it would appear that there is 
direct peripheral extension of the abscess, but after 
a variable period intrahepatic suppurative thrombo- 
phlebitis of a radicle of the portal vein occurs with 
rapid extension over the area of distribution involved. 
This would account for the sudden occurrence of 
chills. followed by increased temperature and sub- 
sequent pain, and also for the grossly irregular con- 
tour « f the cavity seen radiologically (Figs. 184, 189). 

SYMPTOMS AND SIGNS 

T ie duration of symptoms in each case prior to 
admi sion to hospital is set out in Table I]; the 
avers ze was eighteen days. 
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A summary of the clinical picture in each case 
is set out in Tables II and II!. 

The onset was acute in one case only (Case 4). 
In this case the invading organism was a hemolytic 
streptococcus and the disease was ushered in by a 
rigor. In all the other cases the onset was insidious, 
with subjective fever and progressive severe general 
malaise. Despite this, many of the patients were 
ambulant in the early period of development. This 
also was the mode of onset in all 24 cases of 
solitary abscess reported by Rothenberg and Linder 
(1934). 

In 11, probably 12, of our cases a striking feature 
was the occurrence of chills followed by increase 
in fever, profound malaise, and subsequent pain 
from three to seventeen days after onset. Chills 
were reported in the remaining 2 cases an indefinite 
time after onset, but although temperature and malaise 
increased there was no pain. The chills occurred 
over a period of two to three days and then ceased. 
In 3 cases there was recurrence of chills for a short 
period after an interval of many days. It is our 
view that these symptoms are of diagnostic impor- 
tance, and they are consistent with an acute extension 
of the suppuration, probably a suppurative thrombo- 
phlebitis of a radicle of the portal vein with rapid 
involvement of its area of distribution. These 
findings are in agreement with those of Rothenberg 
and Linder (1934), who assert that while chills are 
common, repeated daily chills are distinctly un- 
common in single liver abscess. This is in contrast 
to the findings in multiple liver abscesses where 
daily chills are frequent. 

In 12 out of 14 cases pain was a dominant 
complaint on admission and its first appearance was 
related to the occurrence of chills. It must be 
emphasized that the onset of the disease was painless. 
Eliason (1926) does not consider pain to be a constant 
symptom. In his series of 12 cases pain was a 
complaint in 5 and all had multiple abscesses. The 
remaining 7 cases without pain were solitary 
abscesses. Rothenberg and Linder (1934), on the 
other hand, emphasize the relative absence of pain 
at onset and its development one to three weeks 
later. In their series pain was absent in only I case. 
In the series collected from the literature by Ochsner 
and others (1938), pain was present in 92°6 per cent, 
and in these authors’ personal cases it occurred 
in 91-4 per cent. 

From the histories it would appear that the pain 
initially was in no way distinct from that arising 
from acute distention of the liver capsule such as is 
seen in congestive heart failure. It was frequently 
associated with epigastric distress. This pain per- 
sisted, but within a varying interval there was 
superimposed in 9 of the 12 cases a relatively 
localized pain over the liver area which the patient 
would indicate with the palm of the hand. This 
pain is consistent with inflammatory involvement 
of the liver capsule. In 4 cases it was situated 
over the liver area anteriorly, in 2 anteriorly and 
laterally, in 2 laterally, and in 1 posteriorly. The 
pain throughout was dull and distending in character. 
It was aggravated by movement in 10 cases, especially 
by lying on one or other side, and in § of these cases 
it was aggravated also by inspiration. In 2 cases no 
aggravation occurred on movement or inspiration, 
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Loss of weight was averred in all cases, and | 2 Min 6 cases epigastric distress increased in severity as 
|<5 isease advanced. in it was marked. Severe muscular weakness e° Bie AEE Spontaneous localized intercostal pain, emphasiz- and malaise were prominent features in all 

=| ».. fled by Rothenberg and Linder (1934) and by Eliason cases. Anorexia was present in all cases and 
&| $2: 1% 1926), was not encountered. Radiation of the pain nausea in 10 cases. Vomiting occurred in 2 cases 
a|3 : 

3 | $46 fable J] ].—THE CLINICAL AND RADIOLOGICAL FINDINGS IN 14 CASES OF SOLITARY PYOGENIC ABSCESS OF THE LIVER 
, |<" 

| TEMPERA- | INVOLUN- C2DEMA 
| Tox TURE TARY . ~. OF CLUB- . 

| we RANGE ABDOMINAL. LIVER JAUNDICE Cumst BING RESPIRATORY SYSTEM RADIOGRAPHY 

| ¥ RIGIDITY WALL 

! | Severe 101-103 { Liver enlarged and Impaired air entry at | Diaphragm immobile 
| tender. Maximal right base 

tenderness 8th_i.c.s. 
in mid-axillary line 

= > | Very 102-104 ' Liver enlarged and Impaired air entry and | Loss of translucency in 
severe tender. Maximal numerous rales ; right right lower zone. _ 

tenderness posterior base Small pleural effusion 
| axillary line 9th i.c.s. in 

- - - 
- Very 99-103 Liver greatly enlarged Greatly impaired air | Diaphragm high and 

severe andtender. No point entry and numerous immobile. Small 
| of maximal tenderness fine rales ; right base pleural effusion. Infil- 

tration right lower zone 

| , | Very 102-105 + 4 Liver greatly enlarged Greatly impaired air | Diaphragm high and 
| severe and tender. Maximal entry and signs of immobile. Small 

tenderness just below consolidation ; right pleural effusion. In- 
right costal margin base filtration right lower 

zone 
| | — 

s | Moder- 99-102 t Liver enlarged and N.A.D. N.A.D. 
| ate tender. Maximal 

tenderness 8th i.c.s. in 
| mid-axillary line 

Severe 99-103 Liver greatly enlarged Impaired airentry and | Diaphragm excursion 
andtender. Maximal numerous rales ; reduced 
tenderness below tip right base 

's | of gth rib 

|=: ’ | Very 101-105 + 4 Liver enlarged and Absent air entry and | Diaphragm high and 
| 2 severe tender. No _localiz- signs of consolida- domed _ anteriorly. 
i= ing tenderness tion ; right base Consolidation right 
l lower zone 

§ | Severe 100-104 ' Liver enlarged and Impaired air entry at | Diaphragm excursion 
tender. Maximal right base reduced 

} tenderness 7th i.c.s. in 
i< anterior axillary line 

M 9 | Moder- 98-104 ; Liver slightly enlarged 7 N.A.D. N.A.D. 
13 ate andtender. Maximal 
i tenderness in 7th i.c.s. 
] in anterior axillary 

line 

| ho | Severe 101-104 Large, tender fluctuat- N.A.D. 1. Chest N.A.D. 
ing mass in upper epi- 2. Ba. meal: ‘ crescent’ 

| gastrium distortion of lesser 
curvature 

— = a 

| m | Very IOI-105 t Liver grossly enlarged Impaired airentry and | Diaphragm high and 
severe and tender. Large, signs of consolida- immobile. Small 

tender fluctuating tion ; right base pleural effusion. Con- 
| mass below right costal solidation right lower 

margin zone 

oe Severe 99-103 } Liver slightly enlarged Impaired air entry at | Hiccup. Diaphragm 
23 and tender. No local- right base high, immobile, and 
3_> izing tenderness domed anteriorly 

é z 13 | Severe 99-102 Liver enlarged. Tender- Impaired air entry at | N.A.D. 
gus ness in 8th i.c.s. in right base 
=>, mid-axillary line 

OB | Severe IOI-104 + + Liver greatly enlarged _ Impaired air entry at | N.A.D. 
and tender. Maximal right base 

se tenderness in 8th i.c.s. 
“ anteriorly 

to the right shoulder, regarded as infrequent by 
¢ Roth nberg and Linder (1934) but recorded by 
be Dixc 1 and Murphy (1932) was encountered in 3 
* ey in 2 of which there was a pleuropulmonary 

esic 

and both were children aged 9, who complained 
that they vomited because their “ belly was too 
tight ”’. 

Respiratory symptoms were encountered in 8 
cases. In 3 cases there was mild dyspnoea and 

Io 
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productive cough; in I case productive cough 
alone ; and in 4 a persistent, dry hacking cough. 

Hiccup was present and distressing in I case. 
Upon admission the cases were classified accord- 

ing to the degree of toxemia. In § this was very 
severe, in 7 severe, and in the remaining 2 moderate 
to mild. 

All showed a dark dusky pigmentation of the skin, 
which was especially marked in the younger age 
group. This dusky pigmentation was noted by 
Rothenberg and Linder (1934), who regarded it as 
being subicterus. In our opinion the pigmentation 
is in no way different from that frequently encountered 
in other liver diseases such as cirrhosis of Laennec 
and primary carcinoma. This view is strengthened 
by our laboratory finding of subicteric levels in 
4 cases only. One case showed slight icterus. 
Rothenberg and Linder (1934) found well-developed 
jaundice in only 2 of their cases. Jaundice is 
encountered more frequently in multiple liver abscess. 
It occurred in 60 per cent of the cases reported by 
Collins (1932), in 36-4 per cent of the cases collected 
from the literature by Ochsner and others (1938), and 
in 24:7 of these authors’ personal cases. It would 
appear also to occur with greater frequency in single 
abscess of the liver arising from suppurative appendi- 
citis, for Eliason (1926) states that in his series icterus 
was almost invariably present. 

One interesting finding was the occurrence of 
acute clubbing of the fingers in 3 cases, 2 of whom 
were children. 

Fever was invariably present. Subjectively it 
would appear to have been greatest following the 
sudden onset of chills and subsequent pain. The 
temperature range prior to treatment is set out 
in Table III. The temperature was remittent in 
13 cases and intermittent in 1 case. The pulse-rate 
was increased in all cases to at least that commen- 
surate with the degree of fever. Chills did not 
occur after admission. 

In 2 cases there was a visible rounded mass in 
the abdomen. Dilated superficial veins, as described 
by Eliason (1926), were not encountered. Localized 
firm oedema of the right lateral thoracic wall extending 
on to the abdominal wall was found in 3 cases. 
This sign was stressed by Eliason (1926), who found 
it to occur in 11 of his 12 cases, but Rothenberg 
and Linder (1934) did not observe it in any of 
theirs. 

Involuntary abdominal rigidity was encountered 
in all our cases except that which had no liver 
tenderness. The rigidity was variable, never more 
than of moderate degree, and largely confined to the 
upper right rectus abdominis. 

The liver was palpably enlarged in all save one 
case. In this case the edge could not be felt, but 
extending across the epigastrium was a large, tender, 
fluctuating mass. In 5 cases the enlargement was 
considerable and in 1 case there was a rounded 
fluctuating mass continuous with the liver and 
extending from the costal margin almost to the 
anterior superior iliac spine. In 13 of the cases the 
liver was generally tender. This could be demon- 
strated either by thoracic compression or by palpation 
of the liver. The case in which there was no general 
liver tenderness (Case 13) had been given antibiotics 
prior to admission. Localized acute tenderness 
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was demonstrated in 11 cases and this sin was 
of great localizing value. The sites are set out jp 
Table III. 

In none of our cases was ascites encou tered. 
This negative finding was also reported by Rot! enberg 
and Linder (1934). Eliason (1926) found ascites 
in I case only, and that one of severe suppurative 
thrombophlebitis. As with jaundice, ascites is the 
more likely to appear with multiple abscesse 
associated with thrombophlebitis, and this explains 
the incidence of 22 per cent reported by Snyder. 
Hall, and Allen (1935). 7 

Enlargement of the spleen was not met with in 
any of our cases. Here, too, splenomegaly is the 
more likely to occur in association with multiple 
abscesses. 

Signs in the respiratory system were elicited jn 
II cases and were restricted to the right lower zone. 
In all of these 11 cases there was a restriction of 
respiratory excursion of the right thorax, especially 
towards the base, and reduction or absence of air 
entry. In 5 there were coincidental signs indicative 
of parenchymatous involvement, varying from 
abundant fine rales to the signs of consolation. 

Radiological examination showed no lesion of 
the respiratory system in § cases. In 4 the diaphragm 
excursion was reduced or absent and in 1 of these 
there was localized doming; the lung fields re- 
mained clear. In the remaining § in association 
with fixation of the diaphragm there were varying 
degrees of involvement of the lung fields in the 
right lower zone. In 1 case there was in addition 
localized doming, and in 4 cases a small pleural 
effusion. 

In Case 10 the abscess was suspected of having 
its origin in the left lobe. A barium meal was given 
which demonstrated the characteristic crescent- 
shaped deformity of the stomach with displacement 
of the cardia and duodenal cap (Fig. 187). This 
results from pressure by the left-lobe abscess, a 
sign originally described by Miles (1936). 

The importance of radiological examination in 
the diagnosis of liver abscess has been stressed by 
Love (1918), Dickinson (1925), Eliason (1926), 
Pancoast (1926), Ochsner and others (1938), and 
Manson-Bahr (1944), among many others. ‘These 
changes are elevation and immobility of the dia- 
phragm, usually the right, with, in a proportion, 
alteration in contour. We would emphasize that 
positive clinical findings at the right base can be 
elicited not infrequently before radiological changes 
are demonstrated. This was so in 2 of our cases. 
Furthermore in an area where liver abscesses, 
ameebic or pyogenic, occur, it is a wise policy to 
regard any atypical right basal pleural or pulmonary 
lesion as possibly having its origin in the liver 
independent of the findings on fluoroscopy of the 
diaphragm. ’ 

LABORATORY FINDINGS 

The laboratory findings are set out in Table IV. 
It will be seen that the white-cell count ranged 
from 14,400 to 44,000 per c.mm., the average being 
25,500. The differential count showed a pre- 
ponderance of polymorphonuclear leucocytes ranging 
from 80 per cent to 95 per cent, the average being 
92 per cent. It is noteworthy that the lowest 
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jifferential counts, 80 and 82 per cent, occurred in 

those cases in which the abscess was sterile. 

gothenberg and Linder (1934) found the average 
iucocyte count to be 16,000 per c.mm. and the 
werage percentage of polymorphonuclear leuco- 
wtes 86. Im the acute abscesses of the series 
sported by Ochsner and others (1938) the average 
yas 27,000 per c.mm., with polymorphonuclear 
ucocytes constituting 89 per cent. The marked 
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58 K.A. units. In the absence of jaundice the test 
would appear to be of definite diagnostic value. 

Blood-culture in every case was sterile. 

DIAGNOSIS 

The diagnosis of solitary abscess of the liver 
presents little difficulty. We agree with Rothenberg 
and Linder (1934) that it is a definite, recognizable 
clinical entity. Ochsner and others (1938), in 

Table IV.—THeE LABORATORY FINDINGS IN 14 CASES OF SOLITARY PYOGENIC ABSCESS OF THE LIVER 

EE. 

W.B.C. URINE 

Total 
per 

c.mm. 

Poly- 
morphs 
per cent 

CULTURE Uro- 

Albumin bilinogen 

SERUM- 
ALKALINE 

PHOSPHATASE 

BLoop- 
VAN DEN BERGH CULTURE 

B. colt Not done Sterile 

B. coli 
Anaerobic 
strepto- 
coccus 

Not done Sterile 

B. coli Not done Ova 
Ankylostoma 
duodenale 

Indirect Sterile 
I mg./100 c.c. 

Hemolytic 
strepto- 
coccus 

Indirect 
2 mg./100 c.c. 

Not done Ova _ 
Ascaris 
lumbricoides 

Sterile 

B. coli Not done 27 K.A. units | Sterile 

B. coli B. coli | Not done 42 K.A. units | Sterile 
Clonorchis 
sinensis 

Staph. 
aureus 

58 K.A. units Indirect Sterile 
2°§ mg./100 c.c. —_ 

lumbricoides 

Sterile Not done Sterile 

B. coli Not done Sterile 

Anaerobic 
strepto- 
coccus 

48 K.A. units | Sterile 

B. coli Indirect 57 K.A. units | Sterile 
1°75 mg. 100 c.c. 

Sterile — Not done Sterile 
Ankylostoma 
and 
clonorchis 

B. coli 15 K.A. units | Sterile 

B. coli Sterile 

devation of the leucocyte count with a preponderance 
of polymorphonuclear leucocytes helps to distinguish 
pyogenic abscess from amoebic abscess. Rogers 
1922), Manson-Bahr and Willoughby (1929), and 
Ochsner and de Bakey (1935) have emphasized 
that in amoebic abscess the leucocytosis is moderate. 
Furthermore the differential count rarely shows a 
preponderance of polymorphonuclear leucocytes. 

A iebrile albuminuria was present in all save 3 
cases ; bile was absent in all, but urobilinogen was 
presen’ in excess in 7 cases. Latent jaundice, as 
‘viden -ed by the van den Bergh reaction, was present 
4 ‘ases and was retentive. The only positive 

urine -ulture, that in Case 6, a female, is in our view 
of no significance. 
_ Tle serum-alkaline phosphatase was estimated 
7 ¢ ses and was elevated in all, ranging from 15 to 

discussing the diagnosis, add the proviso “if the 
condition is kept in mind”. There is no doubt 
that our working in an area where liver abscesses, 
ameebic and pyogenic, are not uncommon greatly 
facilitated diagnosis. This is reflected in the fact 
that 13 of our 14 cases were correctly diagnosed 
within 24 hours of admission. The diagnosis of 
Case 10 was in doubt until radiological demonstra- 
tion of the crescent deformity of the stomach 
established the origin of the abscess in the left lobe 
of the liver. 

No difficulty has been encountered in the differen- 
tiation of solitary pyogenic abscess from multiple 
pyogenic and ameebic abscesses. This is in keeping 
with the views expressed by Rothenberg and Linder 
(1934) and Ochsner and others (1938), who discuss 
the differential diagnosis in detail. 
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Fic. 184.—Postero-anterior and lateral films of Case 11 taken immediately after the first aspiration of 1400 c.c. of pus. Note the 
gross irregularity of the abscess cavity and compare the outline with Fig. 192. 

Fic. 185.— Case 11, two days after Fig. 184 and immediately FiG. 186.—Case 11, seven days after Fig. 184. Note the 
before the second aspiration. residual dispersed lipiodol now lying high in the right lob 
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Difficulty has been encountered in differentiating 
primary carcinoma of the liver, one of the commonest 
abdominal carcinomas in Hong Kong, from solitary 
pyogenic abscess. We wrongly diagnosed a rapidly 
growing primary carcinoma of the liver in a young 
man aged 17 years as a solitary pyogenic abscess. In 
this case there was rapid enlargement of the liver 
associated with a remittent fever reaching 104° F., 
general and local hepatic pain, and marked weight 
loss. The liver was greatly enlarged and tender. 
Below the right costal margin was a large, rounded, 
fluctuating, tender mass. The white-cell count 
was 28,000 per c.mm., with 89 per cent polymorpho- 
nuclear leucocytes. The spleen was not palpable 
and there were no signs indicative of cirrhosis. The 
diagnosis was established when aspiration yielded 
necrotic tumour tissue. A review of the history 
showed the onset was with pain. Fever did not 
appear for a significant period and there was a 
complete absence of chills. The general malaise 
was of later development, as was also weight loss. 
A more careful analysis of the history would have 
obviated this error. Manson-Bahr (1944) has 
reported difficulty in differentiating secondary 
carcinoma of the liver from ameebic abscess. 

TREATMENT 

Hitherto the accepted treatment of solitary 
pyogenic abscess of the liver has been incision and 
drainage. Ochsner and others (1938) state “ 
the treatment of solitary pyogenic hepatic abscess 
consists of incision and drainage. Only that type 
of drainage which completely avoids the slightest 
possibility of contamination of a virgin pleural or 
peritoneal surface should be employed. This surgical 
principle is an absolute desideratum’”’. For pre- 
cisely the same reasons these writers express the 
opinion that diagnostic puncture is unwarranted. 
There was no alternative to this practice prior to 
the introduction of the antibiotics. With their use, 
however, it seemed reasonable to us to consider that 
any minimal contamination produced by the with- 
drawal of a needle from an abscess could be readily 
controlled. 

Our technique was largely developed from 
experience gained in the management of ameebic 
abscess of the liver. 

We have found that the closed aspiration of 
volumes of pus in excess of 150 c.c. from a liver 
abscess frequently results in increased pain, the 
appearance of blood in the aspirate, and subsequent 
exacerbation of symptoms. This can readily be 
circumvented by air replacement, which has the 
additional value of affording radiological visualization 
of the cavity and, with the patient in the Trendelen- 
burg position, the lowermost point of the cavity can 
be detined (Fig. 192). Furthermore it has been our 
experence that abscesses of the liver presenting 
below. the costal margin anteriorly come to assume, 
after aspiration, a position apparently unrelated to 
their initial position. Figs. 184-186 illustrate this 

poin' In this case (Case 11) a large hepatic 
absc ss presented as a fluctuating swelling in the 

uppc abdomen. Fig. 184 shows radiographs taken 
afte: the first aspiration, Fig. 185 one taken 2 days 
late: immediately before the second aspiration, and 
Fig. (86 one 5 days after the second aspiration. It 
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will be seen that the residual lipiodol is lying high in 
the right lobe of the liver. In our opinion the 
introduction of lipiodol is essential in such abscesses 
in order that the position of the cavity may be 
radiologically determined before further aspiration is 
attempted. A further indication for the use of 
lipiodol is failure of the first aspiration to result in 
alleviation of symptoms. Figs. 188 and 189 illustrate 
this. Persistence of symptoms was due to extension 
of the cavity towards the midline as outlined by 

Fic. 187.—Barium meal in Case 10 showing ‘ crescent’ 
deformity of the lesser curvature of the stomach with displace- 
ment of the cardia and duodenal cap by a large abscess of the left 
lobe of the liver. 

lipiodol. This extension was not suspected nor was 
it drained by the initial aspiration. We are satisfied 
that lipiodol is not required in other cases. 

For twelve to twenty-four hours before aspiration 
100,000 units of penicillin and 0°25 g. of streptomycin 
were given intramuscularly every three hours. 

In the case of abscesses presenting as fluctuating 
swellings in the upper abdomen or with points of 
maximal tenderness there, a 3-in. 14-gauge exploring 
needle was introduced with local anesthesia directly 
into the abscess or through the point of maximal 
tenderness. In other cases a §-in. 14-gauge cannula 
with trocar mounted on a palm-grip handle was used. 
This instrument can readily be felt to enter the 
abscess cavity when an alteration in resistance occurs. 
Where an area of maximal tenderness existed, the 
instrument was introduced through this area. In 
the absence of this sign, a guide was sought from the 
X-ray appearance of the diaphragm. Localized 
doming was helpful. In the absence of localized 
tenderness or localized doming, exploration of the 
right lobe was carried out by the usual technique, 
which has been adequately described by Manson- 
Bahr (1944). 
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Upon entry into the abscess cavity a three-way 
adaptor mounted on a §0-c.c. syringe was fitted 
to the needle or cannula. To one limb of the 
adaptor an air filter was attached and to the remain- 
ing limb a rubber tube leading to a receptacle for 
the pus. 

Entry into the cavity was confirmed by aspiration 
and pressure forceps clamped across the needle close 
to the skin. The handle of the forceps was then 

FiG. 188.— Case 6, immediately after the first aspiration of 
220 c.c. of pus. The temperature was not reduced and tender- 
ness persisted. 

firmly anchored to the skin with broad adhesive 
tape and aspiration continued. After removal of 
150 c.c. of pus air was replaced volume for volume. 
With the appearance of air in the aspirate the patient 
was so positioned as to render the point of the entry 
of the needle most dependent and aspiration and air 
replacement continued. When no further pus was 
obtained 500,000 units of penicillin and 0-5 g. of 
streptomycin in 50 c.c. of saline were introduced 
into the cavity and, if indicated, 10 to 20 c.c. of 
lipiodol. The needle was then withdrawn. 

Intramuscular penicillin and streptomycin were 
continued until establishment of the identity of 
the organism and until its sensitivity to antibiotics 
had been determined. 

Treatment was reviewed in the light of the 
bacteriological findings. In the 2 cases, Cases 8 and 
12, where the pus was reported as sterile, all anti- 
biotics were withheld. In Cases 4 and 7, due, 
respectively, to a hemolytic streptococcus and 
Staphylococcus aureus, penicillin alone was given. 
Penicillin and streptomycin were continued in Case 
2, from which B. coli and an anaerobic streptococcus 
were isolated. In 6 of the cases in which B. coli was 
isolated in pure culture (Cases 1, 3, 6, 9, 11, and 13), 
the organism was sensitive to streptomycin in vitro ; 
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consequently streptomycin alone was cx 
The organism in the remaining 2 cases of 
infection (Cases § and 14) was relatively 
to streptomycin but highly sensitive to chlora 
col. Penicillin and streptomycin were disc« 
and chloramphenicol started in doses of 60 
of body-weight as a loading dose and tl 
60 mg./kg. daily in divided doses 4-hourly. 
amphenicol was also used in the same ck 

tinued, 

B. coli 
“sistant 
Pheni- 
itinued 

ng. kg, 

reafter 
Chlor- 
age in 

Note FiG. 189.— Case 6, after the introduction of lipiodol 
i Drainage of the transverse prolongation of the abscess cavity. 

this prolongation resulted in complete resolution. 

Case 10, where the organism isolated was an anaerobic 
streptococcus, relatively insensitive to penicillin and 
streptomycin but sensitive to chloramphenicol. 

RESPONSE 

In all but one case the response to the first 
aspiration and antibiotics was highly satisfactory. 
Abdominal pain was relieved and toxemia rapidly 
reduced, and this was evidenced by a fall in tempera- 
ture and pulse. Figs. 190 and 191 illustrate the 
response in Cases 10 and 11, and these may be 
regarded as typical. It must be emphasized that 
the reaction to aspiration was no less dramatic in 
those cases where the pus was subsequently proven 
to be sterile. 

The case which failed to respond, Case 6, had 220 
c.c. removed at the first aspiration. While pain was 
relieved, the temperature was unaltered and tender- 
ness persisted. Radiological examination some three 
hours after aspiration showed a fluid level in the 
cavity (Fig. 188). It was considered likely that there 
was a prolongation of the cavity which had not been 
drained by the first aspiration. Lipiodol was intro- 
duced into the cavity (Fig. 189), and this demon- 
strated the existence of a long prolongation of 
the cavity toward the midline. Aspiration of the 
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extension of the abscess cavity resulted in the relief 

of symptoms and fall in the temperature and pulse. 
The volume of the initial aspirate ranged from 

go to 1700 c.c. If we except Case 13, to which 

VEEP CEME MEM LC MEME MEOW Ee RE RE heehee 

Pentct?2in oS SS ew en wes os 

8 ‘cin 

ration 200 c.cs, 
¥ Aspiretion ¢.ca. 
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Fic. 190.—Case 10. Response to aspiration and antibiotics. 

antibiotics had been given before admission, the 
number of aspirations performed in each case ranged 
from 2 to 3. It is of interest to note that the three 
largest abscesses, 1400, 1500, 1700 c.c., required two 
aspirations only—the second aspiration yielding 70, 
go, and 100 c.c. respectively, the aspirate being a 
mixture of serous fluid and lipiodol. The rapidity 
of resolution was striking and we incline to the view 
that in a proportion of our cases aspiration after the 
first was probably unnecessary. 

Case 13 had been given streptomycin, penicillin, 
and chloramphenicol before admission. It will be 
sen from Fig. 192 that the general outline of the 
cavity is regular. Furthermore, on introducing the 
needle a distinct resistance was felt before entry into 
the cavity. This was consistent with the presence 
of a capsule. Air absorption from the cavity was 
much slower than in the other cases. The anti- 
biotics apparently had limited extension of the abscess 
and had produced a peripheral fibrous reaction akin 
to the long-standing abscesses described by Beaver 
1931). In this case six aspirations were required 
before resolution was complete. It would appear 
therefore that antibiotics alone, when the abscess has 
formed, not only fail to sterilize the cavity but 
result in conditions which materially delay resolution 
when aspiration is resorted to, that is, they make 
for chronicity. In this case the pus yielded no 
growth on culture at the second and subsequent 
aspirations. 

__ Antibiotics were continued for a period of 7 days 
following resolution of the fever. The duration of 
administration ranged from 10 to 19 days, with an 
averace of 14 days. 

All patients had an uneventful convalescence, 
although in Cases 4, 7, and 11 resolution of the 
pulmonary lesion was slow and re-expansion delayed. 

T iirteen of the 14 patients attended for follow-up 
exam nation three months after discharge. They 
had ;emained well, and on systematic examination 
ho al normality was detected. The fourteenth case 
had | ft the colony. 

ABSCESS OF LIVER ISI 

SUMMARY 

The clinical picture and the findings on investiga- 
tion of 14 cases of solitary pyogenic abscess of the 
liver are described and discussed. It is a definite, 

a1 

TREPTOWYOIS 

FiG. 191.—Case 11. Response to aspiration and antibiotics. 

F1G. 192.— Case 13. Abscess cavity defined by air replace- 
ment after the second aspiration. Owing to an error air 
replacement was not undertaken until 300 c.c. had been 
aspirated. This caused the crumpling of the cavity walls, pain, 
and blood to appear in the aspirate. Air replacement by the 
technique described at the first, third, and subsequent aspira- 
tions showed a rounded cavity without crumpling. 

Note the smooth outline of the cavity compared with Fig. 
184. The patient had received antibiotics prior to admission. 

recognizable clinical entity which presents little 
difficulty in diagnosis if due consideration be given 
to the clinical picture and laboratory findings. 

The pathogenesis of solitary abscess is discussed. 
In 2 cases the route of infection was via the hepatic 
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artery. The remaining I2 were cryptogenic, with 
the bacteriological and clinical evidence in 10 
pointing to an origin in the portal area. The 
organisms isolated were B. coli in pure culture 8, 
an anaerobic streptococcus in pure culture 1, B. coli 
and an anaerobic streptococcus 1, a hzmolytic 
streptococcus 1, and Staphylococcus aureus 1. Two 
abscesses were sterile. 

All cases were treated by closed aspiration and 
antibiotics, a system of treatment hitherto regarded 
on theoretical grounds as dangerous and condemned 
because of the risk of contamination of the pleura 
and peritoneum. This complication was not en- 
countered. The response was highly satisfactory 
and complete resolution occurred in all cases. A 
further 6 cases seen in consultation but not included 
in this report were treated by similar technique and 
all recovered. 

The technique employed is described and the 
indications for the use of lipiodol and air replacement 
are discussed. 

The incidence of such abscesses is reviewed and 
the conclusion drawn that it is apparently unusually 
high in Hong Kong. 

It is a pleasure to record our indebtedness to the 
medical and nursing staff of the unit, to Drs. F. J. 
Farr and H. C. Ho, who were responsible for the 
radiology, and to our surgical colleague, Mr. James 
Cook, for his advice. 

REFERENCES 

BARTLETT, F. K., CORPER, H. J., and Lona, E. R. (1914), 
Amer. F. Physiol,. 35, 36. 

BEAVER, D. C. (1931), Amer. ¥. Path., 7, 259. 
BRUGGEMAN, H. O. (1917), Ann. Surg., 65, 462. 
CHEN, C. T. (1943), Chinese med. F., 61A, §1. 
Cu’In, K. Y. (1936), Jbid., Supp., 1, 119. 
Co.tuins, A. N. (1932), Minnesota Med., 15, 756. 
Cook, J.. Ho, H. C., Hou, P. C., and McFapzEan, 

A. J. S. (1954), Brit. ¥. Surg. (To be published.) 

JOURNAL OF SURGERY 

CopuHer, G. H., and Dick, B. M. (1928), Arc/ Surg 
Chicago, 17, 408. is 

CraiG, C. F., and Faust, E. C. (1945), Clini: ! Para. 
sitology, 4th ed. London: Kimpton. 

DICKINSON, J. C. (1925), Radiology, 4, 273. 
Dixon, C. F., and Murpny, G. T. (1932), Surg. Gyng 

Obstet., 54, 20. 
ELIASON, E. L. (1926), Ibid., 42, 510. 
ELSsBERG, C. A. (1906), Ann. Surg., 44, 209. 
GIORDANO, D. (1899), Ann. med. nav., 5, 33. 
GLENARD, F. (1901), Bull. Soc. méd Hép. Paris, 3, 18. 
HIMswortH, H. P. (1950), The Liver and Its Disease: 

2nd ed. Oxford: Blackwell. 
a A. C. C., and WANG, A. T. (1949), Chinese med. i, 

» 310. 
Liv, C. H., and Lgg, C. Y. (1949), [bid., 67, 77. 
Love, R. J. McN. (1918), Brit. med. 7., 1, 696. 
MacDona Lb, J. R., HENTHORNE, J. C., and THompson, L. 

(1937), Arch. Path. (Lab. Med.), 23, 230. 
MANSON-Banpr, P. (1944), The Dysenteric Disorders, 2n¢ 

ed. London: Cassell. 
— — and WILLouGupy, H. (1929), Trans. R. Soc. trop. 

Med. Hyg., 22, 465. 
MICHEL, M. L., and WirtH, W. R. (1947), 7. Amer. med 

Ass., 133, 395. 
Mites, J. M. (1936), Amer. 7. Roentgenol., 35, 65. 
Niu, P. C., and Liu, S. H. (1949), Chinese med. 7., 61, 

307. 
—— A., and de BaKEy, M. (1935), Amer. 7. Surg., 

» 173. 
— — — — and Murray, S. (1938), Jbid., 40, 292. 
PaNcoasT, H. K. (1926), Amer. 3. Roentgenol., \6 

303. 
RoGers, L. (1922), Lancet, |, 463. 
ROLLESTON, H., and McNEE, J. W. (1929), Diseases of 

the Liver, 3rd. ed. London: Macmillan & Co. 
ROTHENBERG, R. E., and LINpDER, W. (1934), Surg. Gyne 

Obstet., 59, 31. 
St. JOHN, F. B., PULAsKi, E., and FERRER, J. M. (1942), 

Ann. Surg., 116, 217. 
SEREGE, H. (1902), C. R. Soc. Biol., Paris, 54, 201. 
SLESINGER, E. G. (1924), Lancet, 2, 19. 
SNYDER, W., HALL, M., and ALLEN, A. (1935), Nex 

Engl. J. Med., 212, 183. 
YanG, S. C. H., and Lause, P. J. (1946), Ann. Surg., 

123, 299. 

RECURRENT PERFORATION OF THE JEJUNUM DUE TO LYMPHOSARCOMA 

By H. M. BRADMORE and C. G. SCORER 

LYMPHOSARCOMA of the small intestine is a rare 
tumour and free perforation of the bowel due to 
this condition has only occasionally been encountered. 
We present below the story of a man who suffered 
two incidents of perforation and was alive and well 
two and half years after surgical excision of the 
tumour. 

CASE REPORT 

Clinical Features.—The patient, a milk-roundsman, 
39 years of age, was sent to hospital in March, 1950, for 
an opinion as to the cause of a persistent abdominal pain. 

He complained of bouts of colic which started in the 
left flank and spread across the abdomen. The attacks were 
usually mild and of short duration, causing little incon- 
venience. The first had occurred about a year pre- 
viously, but the intervals between the attacks were be- 
coming shorter and the pain was increasing in severity 

and duration. Eating gave him transient relief. There 
was neither vomiting nor nausea. His appetite was 
maintained and his bowels moved daily. 

Examination at that time showed that he was apparently 
in good health and there were no signs of disease on 
examination of the abdomen. His own doctor continued 
to take care of him. 

Exactly five months later further investigations were 
requested and he was re-examined at hospital. The 
pain was now an almost continuous epigastric ache, with 
periodic sharp exacerbations. He had vomited once or 
twice, chiefly at night, and was losing weight. Although 
the pain was not immediately related to the taking of 
food, he feared eating; no relief was obtained from 
powders or medicine. Examination now revealed uppef 
abdominal tenderness with distension. Although 10 
tumour was palpable, splashing sounds suggested gastric 
stasis, and a provisional diagnosis of pyloric stenosis 
was made. 

In 
showé 

diagn 
N 



ure. 

Para. 

rynec, 

N, L. 

, 2nd 

trop. 

med. 

5 67, 

urg., 

here 

INV:STIGATIONS.—A fractional test-meal (Aug. 21), 
showed a fairly high acid secretion, consistent with a 
diagnosis of duodenal ulceration. 

No occult blood was found in his stools (Aug. 24). 

RECURRENT PERFORATION OF THE 

lymph-glands (Fig. 193). 
was performed and the abdomen closed without drainage. 
The condition was thought to be due to an unusual form 
of regional ileitis. 
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An end-to-end anastomosis 

FiG. 193.— Drawing of the external appearance of the speci- 
men, showing a stricture and the site of the second perforation 
on the antimesenteric aspect of the jejunum. 

A barium meal radiograph was about to be done when 
a sudden change occurred in the clinical picture. 

First PERFORATION.—At 7.15 a.m. on Aug. 27 he 
experienced a severe and continuous epigastric pain. It 
spread gradually over his abdomen and after a few hours 
became easier. He vomited once. His abdominal wall 
was rigid and acutely tender to pressure. A diagnosis of 
perforated duodenal ulcer was made, and a laparotomy 
was performed. The peritoneal cavity was opened 
through a right upper rectus incision ; free air and a little 
turbid fluid were present. The stomach and duodenum 
were found unexpectedly to be normal, but further search 
revealed a thickened loop of jejunum, surrounded by 
edematous omentum, in the left hypochrondrium. In 
the side of this loop a small perforation was present and 
was closed with catgut. The peritoneal cavity was 
drained with a suprapubic corrugated rubber strip. 

His convalescence was satisfactory and he was dis- 
charge home on Sept. 13. Meanwhile the cause of the 
ulcerated jejunum remained obscure (a Widal test was 
negative). 

At the end of September he was seen again in the out- 
patient department. There was no increase in his weight 
and the attacks of upper abdominal pain had recurred 
s0 arrangements were made for a barium-meal radiograph. 
Once again plans were thwarted. 
SECOND PERFORATION.—On Oct. 18 he was re-admitted 

to hospital having had severe and continuous pain in the 
right side of the abdomen since 6.0 p.m. on the previous 
night; he had vomited twice. A diagnosis of intestinal 
perforation was made and operation carried out. 

Through a right upper paramedian incision a normal 
stomach and duodenum were exposed. A moderate 
amount of clear fluid was present in the peritoneal cavity 
and fibrin was deposited on the viscera. A perforation (3 
mm. diameter) was found in the jejunum about 10 cm. from 
the duodenojejunal flexure. A second ulcer was detected 
low r down, and the intervening bowel wall was uniformly 
thicened, indurated, and opaque. The diameter of the 
gut was approximately twice normal in this region. The 
seccnd ulcer was adherent to the posterior abdominal 
wal’ and omentum overlay it; presumably the first 
Per oration had occurred here. Because of the diseased 
apr earance of the bowel and the story of previous perfora- 
tlo’., a segment 45 cm. long was resected, together with a 
we ige of cedematous mesentery containing enlarged 

_ Fic. 194.— Photograph of the specimen, which has been 
laid open, showing two constricted areas, the site of the perfora- 
tion, and invaded mesenteric glands. 

This time convalescence was not so satisfactory. A 
segmental collapse occurred in the lower lobe of the right 
lung. Peritoneal inflammation was slow to resolve, but 
there was no localization of pus. Abdominal distension 

o marswoata 

e proximal stricture and adjacent 
site of the first perforation). 

Fic. 195.— Painting of ' 
ulcer (the probabk 

was present for several days, and on the tenth day dis- 
ruption of the lower half of the wound took place and had 
to be repaired. 

PROGRESS.—Three weeks after the operation his 
temperature was normal and he was gaining strength and 
weight. Radiologically his lung fields were normal. 
There were no enlarged rnediastinal glands and no increase 
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glands of the neck, axilla, and groins. 
A course of deep X-ray treatment was given to the 

abdomen under the care of Mr. Paul Strickland at Mount 

in size could be detected in the few palpable subcutaneous 
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improved. 
weight. 

SURGERY 

milk-roundsman and later a van-driver. 

Since this time the patient’s condition has 
In the first three months he gained 

He returned to work in January, 1951, { st as 

ceadily 
St. in 

Fic. 196.—Photomicrographs from the area of the distal stricture showing reticulosarcoma. A, 

Vernon Hospital, Northwood. Using X rays at 250 kv., 
ma. 15, H.V.L. 1-5 mm. copper, a midline dose of 2500 r 
was delivered in twelve treatments over the course of 
thirteen days, causing negligible constitutional disturbance. 

< go; B, » 310. 

When last seen on May. 21, 1953, he was free from 
symptoms apart from an occasional “ce ache ” 

abdomen (“as if I have been over-eating ’’). 
doing a full day’s work. 

Table I.—RECORDED CASES OF PERFORATION 

SEx AGE SITE CONDITION ‘TREATMENT OUTCOME 

1. Ansay, J. (1950) M. 55 Ileum Abscess Laparotomy and Died 
drainage 

2. Basabe, H. (1940) M. 38 Not stated General peritonitis | No operation Died 

3. Bradrmore, H. M., and M. 39 Jejunum General peritonitis | Excision : Lived 
Scorer, C. G. (1953) end-to-end anastomosis 
(present case) 

4. Chigot, P. L. (1936) M. 42 Jejunum Fistula into cecum | Excision of jejunum : Died 
end-to-end anastomosis 

5. Davies, E. (1937) M. 34 Ileum (and | General peritonitis | No operation Died 
stomach) 

6. Fraser, K. (1945) M. 65 Jejunum General peritonitis | No operation Died 

7. Hindmarsh, F. D. (1951) M. 47 Ileum General peritonitis | Excision : Lived 
end-to-side anastomosis 

8. Leveuf, J., and F. 94 | Ileum Abscess Excision : Died 
Godard, H. (1936) end-to-end anastomosis 

9. Lewis, D. L. (1939) M. 69 Jejunum General peritonitis | Excision : Died 
end-to-end anastomosis 

10. Marcuse, P. M., and M. 53 Ileum Fistula into Excision Lived 
Stout, A. P. (1950) adjacent loop 

11. Monad, R. C., and 40 Ileum General peritonitis | Excision : Lived 
Arnal, H. (1939) end-to-end anastomosis 

12. Morison, J. E. (1941) M. 60 Jejunum General peritonitis | Excision Died 

13. Mumey, N. (1932) M. 57 Ileum Bowel ruptured on | Excision ; Lived 
delivery end-to-end anastomosis 

14. Oettle, E. (1935) M. 64 Jejunum General peritonitis | Excision : Lived 
side-to-side anastomosis 

15. Poer, D. H. (1948) M. 40 Duodenum | General peritonitis | Repair of perforation Lived 

16. West, J. P., and M. 46 Jejunum General peritonitis | Successive perforations :| Died 
Wright, M. (1948) excision: end-to-end 

anastomosis 

17. Whitaker, L., and M. 55 Ileum General peritonitis | No operation Died 
Fischer, J. H. (1934) 
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_ without preceding dyspeptic symptoms. 
) foration was repaired by excision of the ulcer and 
| closure of the duodenal wound. Although lympho- 

Pat: OLOGIST’s Report (Dr. H. Rogers).—The 
specimen consists of a segment of the jejunum about 

jocm. in length with attached mesentery. 
There are two constrictions, the upper being of the 

girrhous or ‘ purse-string ’ type and the lower resulting 
from a well-marked thickening of the intestinal wall for 
about 3 cm. (Fig. 194). _ Agee 

Above the proximal constriction the jejunum is dilated 

and its wall hypertrophied. 
There are five areas of mucosal ulceration. One at 

the site of the second perforation and another just above 
it. The third is an irregular deep ulcer 7 cm. above the 
upper constriction and omental tissue is adherent to the 
peritoneal surface (this was evidently the site of the first 
perforation) (Fig. 195). A fourth ulcer is present at the 
upper constriction. we 

The lower constriction is due to neoplastic infiltration, 
which is associated with irregular ulceration of the 
mucosa here also. There is a collection of enlarged 
fleshy lymph-glands in the mesentery adjacent to this 
segment of the jejunum. 

Histological Examination.—The enlarged lymph- 
glands are completely replaced by a diffuse reticulo- 
sarcoma of polymorphic type and the obstructing con- 
strictions of the jejunal wall result from dense infiltration 
of all coats by similar neoplastic cells with superimposed 
ulceration of the mucosa (Fig. 196). 

DISCUSSION 

In 1932 Ullmann and Abeshouse reviewed 
lymphosarcoma of the small and large intestine ; 
they found 3 examples of perforation in 85 cases 
affecting the small bowel. Chont (1941), in discuss- 
ing the radio-sensitivity of this type of tumour, added 
4 more cases of perforation which had been reported 
between 1932 and 1939. A year later Frank, Miller, 
and Bell (1942), in a general survey of sarcoma of the 
small intestine, quoted 4 other examples. Case 
reports have been presented before and since this 
last date, and up to now we have been able to find 
16 in all. Several hundred cases of lymphosarcoma 
of the small bowel have now been reported in the 
literature. Table I shows the relevant facts about 
the recorded cases. Those quoted by Ullmann and 
Abeshouse are not available and have therefore not 
been included in the list, but they are included in 
the references at the end of this paper. 

When perforation occurs general or local peri- 
tonitis is to be expected and death has usually 
followed before, or shortly after, surgical treatment 
has been attempted. In one case, however, the bowel 
ruptured as it was being delivered through the 
abdominal incision (Mumey, 1932). In two others 
a fistula had formed into an adjacent loop of bowel 
(Marcuse and Stout, 1950; Chigot, 1936). 

The disease is not always obvious when laparo- 
tomy is performed, and this was so in our case at the 
first operation. Poer (1948) gives the story of a man 
of 40 presenting with a perforated duodenal ulcer 

The per- 

Sarcoma was present at that time it was not noticed 
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on microscopical examination of the excised tissue. 
The patient regained normal health and survived 
ten months, eventually succumbing to the effects of 
the increasing size, and the spread, of the duodenal 
tumour. 

Only 2 cases of dual perforation have been 
described. In one (Davies, 1937) the disease involved 
both the ileum and the stomach, and autopsy revealed 
a perforated lesion at both sites. In the other (West 
and Wright, 1948) resection of a perforated lympho- 
sarcoma of the jejunum was carried out with end-to- 
end anastomosis. Four weeks later a second perfora- 
tion occurred in a lesion lower in the small bowel. 
The same surgical treatment was given, but the 
patient did not survive. Autopsy revealed yet a 
third lesion, which had perforated, high in the 
jejunum. 

SUMMARY 

A case of lymphosarcoma of the jejunum with 
two successive perforations is presented. A brief 
review of the condition is made with reference to 
previously recorded examples. 

Our thanks are due to Miss F. Wadsworth, 
medical artist, and Mr. E. Stride, medical photo- 
grapher, for their faithful and painstaking work. 
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CHOLECYSTITIS GLANDULARIS AND DIVERTICULA OF THE GALL-BLAD DER 

By E. S. J. KING 

DEPARTMENT OF PATHOLOGY, UNIVERSITY OF MELBOURNE 

A CONDITION in which epithelium-lined spaces, in 
the form of sinuses or glands, are found in the wall 
of the gall-bladder is well known. This has a wide 
amplitude of both gross and historical appearances 
and these may range from minimal changes in 
organs which show but little deviation from the 
normal to those in which there are gross thickenings 
of the walls. 

The more voluminous changes may be recognized 
macroscopically in the living individual either during 
operation or, even before it, during cholecystography. 
It might be expected that such observations would 
have been made frequently but in fact the cholecysto- 
graphic appearances have been recorded on only 
two occasions (March, 1948; Lawler, 1952). 

It is proposed to record here two further cases in 
which the radiographic diagnosis of cholecystitis 
glandularis was made and in which this was confirmed 
by subsequent examination of the gall-bladders. 
Since these observations have been made so seldom 
the cases are described in some detail. 

Furthermore, a perusal of the literature shows 
clearly that there is considerable confusion in the 
various terms that have been applied to the condition 
so that some statement of this is given. 

HISTORICAL NOTE 

Sinuses or pouches, sometimes containing calculi, 
in the wall of the gall-bladder were described by 
von Rokitansky in 1842. There had been sporadic 
brief accounts of these structures during the previous 
hundred and fifty years, of which the most important 
was that of Morgagni (1761). Luschka described 
these sinuses also in 1858 and, with a general state- 
ment of their number and appearances, gave a clear 
description of a method for demonstrating them 
(by dissecting the mucosa from the wall of the 
organ), so that there can be do doubt that these 
structures were what he described. 

Confusion has arisen, however, because Luschka 
(1863) did also describe “aberrant bile-ducts ” 
which are to be found in the outer coats of the gall- 
bladder (usually, but not necessarily always, on the 
hepatic aspect). These do not communicate with 
the lumen of the gall-bladder. 

In 1905 Aschoff observed glands in the sub- 
peritoneal coat of the gall-bladder and considered 
that these were continuous with the sinuses in the 
wall and thus with the lumen; at the same time 
he regarded these as being the same as those described 
by Luschka in 1863, and though he regarded 
Luschka as having been in error in describing 
these as bile-ducts he named the structures 
Luschka’s ducts. He continued to use this term— 
Luschkasche Gdnge. However, it was soon pointed 
out that these ‘ Luschka’s ducts’ were indeed differ- 
ent from the bile-ducts described by Luschka and 
therefore Shikinami (1908) referred to them as 
Aschoff’s ducts. Halpert (1927) has attempted to 
clarify the position by designating the sinuses 

Rokitansky-Aschoff sinuses and reserving for the 
peripheral structures, which do not communicate 
with the lumen and which have a histological appear. 
ance like bile-ducts, ‘true’ Luschka’s ducts, 

However, it is apparent that the term Luschka’s 
glands or ducts or sinuses for the structures in the 
wall of the gall-bladder communicating with the 
lumen is well established. Presumably following 
Aschoff’s lead, Schievelbein (1911), when discussing 
the escape of bile from an apparently unruptured gall- 
bladder, referred to Luschka’s glands as a probable 
site for leakage of bile. Nicholson (1923), referring 
to tubules “ which ramify and extend into all the 
tissue spaces and intermuscular septa . . .”’ said that 
** These are the well-known tubes of Luschka”. In 
1925 Cope, using the same terminology, discussed 
at length the importance of these glands in leakage 
of bile into the peritoneal cavity. They have been 
referred to under this name by the present 
writer (King, 1931), and Ewing (1940) states that 
“* Luschka’s glands consist of epithelial invaginations 
of the mucosa which extend into the muscular layer 
and often to the serous surface of the gall-bladder ”. 
These are but a few of the references to these struc- 
tures by this name. Since Luschka’s observations 
(1858) of these structures were clear and definite in 
the first place, this terminology is justified. 

However, there has been, and still is, some 
confusion, so that an attempt has been made to 
supply a terminology that is not eponymous in the 
name cholecystitis glandularis proliferans (King and 
MacCallum, 1931). 

More recently Shepard, Walters, and Dockerty 
(1942) have revived the term adenomyoma ; it is 
scarcely necessary to state that this can only cause 
an unjustified confusion since the condition does not 
show any feature of a neoplasm. If it be argued, as 
it sometimes is, that the term does not actually 
imply a neoplastic process then there is even less 
justification for its use. 

Robertson and Ferguson (1945) and Lawler (1952 
use the term diverticulum, which, though descrip- 
tively correct, throws the emphasis on one special 
stage of a process which has many other phases and 
thus, depending on the stage examined, may have 
one of several presenting features. The important 
point, however, is that the terms Rokitansky-Aschoff 
sinuses, Luschka’s sinuses and glands, diverticula, 
and cholecystitis glandularis refer to the same condi- 

tion. 

CASE REPORTS 
Case 1.—A female, aged 35, was admitted to hospital 

with pain in the right iliac fossa. The attack began with 
pain in the hypogastrium of a gripping type, which had 
lasted for two days and then had gradually moved to the 
right iliac fossa. Here it had been present for two days. 

She was married and had two children, 10 and 7 
years old respectively, and had had no previous illnesses. 

At OPERATION.— A right paramedian incision was 
made and a mildly inflamed appendix was removed The 
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abdomen was explored and it was found that the gall- PATHOLOGICAL EXAMINATION.—The _. gall-bladder 

bladder was normal in appearance and to palpation. measured 4} in. long and 14 in. in its main diameter. 

She made an uninterrupted recovery. There was a constriction in its middle portion. Several 

Nine years later, at the age of 44, she was admitted rounded faceted calculi were presented in each loculus. 

to hospital again with abdominal pain. In the inter- The wall was } in. thick in the distal loculus and a 

yening time she had had a Fothergill’s operation for little thinner than this in the proximal one. In the 

Fic. 197.—Case 1. Cholecystogram showing a_ well- Fic. 198.— Case 1. Photograph of the specimen of gall- 
defined bilocular gall-bladder. There are small crypts, filled bladder. In the thickened wall there are spaces containing calculi 

with dye, round the periphery of the distal loculus. or biliary mud ; these are apparent especially in the distal loculus. 

prolapsus uteri and had had occasional attacks of frequency _ distal loculus there were numerous dilated sinuses in the 
of micturition, but otherwise had been well. The present wall, some of which contained biliary mud; such were 
attacks of pain had been occurring over a considerable fewer in number in the proximal loculus (Fig. 198). 
period, but had been severe during the previous twelve 
months. 

The pain used to begin about two hours after meals, 
particularly if these were fatty, and it was situated 
under the right costal margin, in the epigastrium, and 
around the umbilicus. The pain was a dull ache, usually 
constant, and lasting for several hours. 

The attacks gradually became more frequent and more 
severe until eating of any food would precipitate an 
attack. For the previous two months pain had begun 
to radiate towards the shoulder and to the back and had 
been more severe and colicky in type— often sufficiently 
severe to double her up. 
_ Cholecystography showed concentration of the dye 
in a gall-bladder which was obviously bilocular, the 
proximal loculus being much larger than the distal one. 
In each of these there were small rounded defects indi- 
cating translucent calculi. Around the margin of the 
distant loculus, arranged in a regular fashion, were 
humercis ovoid small opacities. These were not present = 
in the plain film and their density in any particular film FiG. 199.— Case 1. Photomicrograph of parts of the wall 
corresp.nded with the degree of density of the dye in the of the gall-bladder showing dilated gland spaces in the wall. 

adjacer’ gall-bladder cavity. They were diagnosed, there- Some coma Silery aes. (x 283.) 
fore, as sinuses in the wall of the gall-bladder (Fig. 197). 

_ At »peration, when the abdomen was opened, the Histologically the mucosa was normal in general form, 
liver a’ d transverse colon were normal in appearance _ but in the wall in both parts of the gall-bladder glands were 

but th gall-bladder seemed to be slightly distended, to be found in the muscle coat. There were accumula- 
greyish n colour, and with a definite hour-glass constric- tions of small round cells and some diffuse fibrosis. 
tion in ts middle. The wall was considerably thickened The tissue from the distal loculus showed that these 

0 palr tion. There was no abnormality in the region were dilated and several of them contained biliary 
of the « acts and the organ was removed without incident. material and cholesterol (Fig. 199). In the region of the 
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constriction there was some increase in the connective 
tissue in the wall, but no other significant difference 
from the other parts. 

Case 2.—A male, aged 41, had had irregularly 
occurring epigastric pain for fifteen years. The pain was 

FIG. 200.— Case 2. Cholecystogram showing a well-filled 
gall-bladder with a peripheral concentric shadow which is 
composed of numerous round or oval components. 

often severe, lasting up to an hour ; at other times it was 
dull, being more of a discomfort than an actual pain. 
In position it occurred at the right costal margin and in 
the right iliac fossa. The pain did not radiate to the 
back and it was not related to meals, though sometimes 

FIG. 202.— Case 2. Photomicrograph of portion of the wall 
of the gall-bladder showing dilated gland spaces in the wall. 
These contain calculi and biliary mud. (x 72.) 

there was an associated mild diarrhoea. He had had no 
urinary symptoms. 

His appetite had been sometimes poor and generally 
capricious. There had been no vomiting and, apart 
from the mild diarrhoea associated with some meals, the 
bowels were regular; there was no melena. 

JOURNAL OF SURGERY 

He had had rheumatic fever as a child but n 
illnesses. He had had no operation. 

X-RAY EXAMINATION.—At the time of onset of his 
symptoms an examination of the abdomen sho\ ed no 
abnormal shadow and a barium-meal examinatio: failed 
to demonstrate any abnormality of the alimentary canaj 

FIG. 201.— Case 2. Photograph of specimen of gall-bladder 
showing dilated spaces in the thickened wall. These contain 
both mixed calculi and biliary mud. 

Eight years later further examination gave the same 
result. Seven years later still a barium-meal examination 
again failed to show any abnormality in the alimentary 
canal and there was no abnormal shadow in the region of 
the gall-bladder. 

Cholecystogram showed that the gall-bladder was 
of normal size and position. The dye was concentrated 
well and the organ contracted after a fatty meal. No 

FiG. 203.— Photograph of portion of the wall of the gall- 
bladder shown in Fig. 202 showing glands lined by columnar 
epithelium. These are found at the base and around 
‘ diverticula’. Their presence is not explicable on the pulsion 
hypothesis as the initiating influence in the development of the 
sinuses. (* 60.) 

gall-stone was demonstrated, but at the periphery of 
the main shadow there was another concentric shadow 

(due to the presence of dye); this was composed of 4 
number of round or oval components (Fig. 200). 
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CHOLECYSTITIS 

Cholecystectomy was performed without incident. 
PATHOLOGICAL EXAMINATION.—The _. gall-bladder 

measured 34 in. long and 1} in. in its main diameter. 
The wall was thickened and there were numerous loculi 
containing tiny mixed calculi. The cavity of the gall- 

bladder contained thin bile and a few faceted mixed 

calculi (Fig. 201). 
On microscopical examination the thickened wall 

contained numerous crypts, some of which were dilated 
to form cysts or diverticula, and these contained pig- 
mented material and crystals (Fig. 202). These spaces 
were lined by a tall columnar epithelium (Fig. 203) and 
adjacent to the walls there were collections of glands of 
the mucous and gastroduodenal type (Fig. 204). There 
are collections of small round cells and irregular diffuse 
fibrosis through the wall. Most vessels show thickening 
of all coats. 

DISCUSSION 

These cases show clearly that not only is this 
condition of sinuses in the wall of the gall-bladder 
a distinctive one, but in its well-defined form has 
corresponding characteristic radiographic appear- 
ances. These sinuses are due to morphological 
changes and usually there are corresponding 
functional disturbances ; consequently that it is seen 
so seldom on X-ray examination is probably due 
either to the poor concentration of dye or to the 
poor- or non-filling ordinarily found in the diseased 
gall-bladder. It is noteworthy that the sinuses 
were seen only in the distal loculus in Case 1 and 
in March’s (1948) case, even though sinuses were 
present in the proximal loculus ; this suggests strongly 
that some local factor is responsible for this difference 
in filling and may be at least partly responsible for 
the sinuses being so infrequently visualized. 

In both the cases described here there were small 
intramural calculi. These could, in some measure, 
prevent the entry of the gall-bladder contents or 
prevent material, sufficient to throw a shadow, from 
accumulating. Preliminary examination (before in- 
gestion of the opaque material), which does not show 
any shadow, indicates that the calculi themselves, 
like many biliary calculi, are not opaque to X rays. 

The sinuses may contain macroscopically recog- 
nizable calculi (Figs. 198, 201) or only microscopically 
recognizable biliary mud (Figs. 199, 202). Either 
could prevent the entry of fluid from the main cavity 
of the organ. 

Sinuses in the wall are present in a different 
proportion of cases according to the type of organ 
examined. Thus, if a series containing many normal 
gall-bladders, for example, as in routine post- 
mortem specimens, are reviewed, relatively few 
sinuses are seen, but of organs removed at operation 
presumably for actual disease) a large proportion 
show well-defined crypts. In this second group the 
proportion described depends on the criteria employed 
in assessing cases. All gradations between small and 
infrequent crypts on the one hand and numerous and 
large ones extending through all coats on the other 
arefound. If all crypts, even small ones, be accepted 
then they will be found in about 90 per cent of 
diseas: d gall-bladders, but if only the gross examples 
are considered then they will constitute only about 
10 per cent (King and MacCallum, 1931). 

Se eral hypotheses have been developed to 
‘xplai : the formation of the sinuses. That they are 
Pulsic 1 diverticula has been sponsored specially 
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by Robertson and Ferguson (1945), who postulate a 
‘ biliary dyskinesia’. It is probable that a disturb- 
ance of co-ordination of contraction and relaxation of 
the muscle is responsible for some of the diverticula 
of the gut and may readily be the explanation of 
dilatation of already existing sinuses in the biliary 
tract. However, an examination of the sinuses at 
an early stage, with their long narrow crypts, and, 

FiG. 204.— Case 2. Photomicrograph of the wall of a gland 
space in the gall-bladder wall. This is lined by a tall columnar 
epithelium and adjacent to this there is a gland of the gastro- 
duodenal type. (* 280.) 

in many cases, the complicated dendritic forms, 
must daunt the stoutest protagonist of a simple 
mechanical view. When the physical principles 
governing pressures in communicating tubes are 
applied it becomes clear that the hypothesis is un- 
tenable. At the same time, when sinuses are formed 
and have become relatively voluminous, stretching 
of the wall and opening up of well-developed sinuses 
allows intravesical pressures to act on them effectively. 
Nevertheless, this cannot account for the initial 
development. 

One of the original ideas regarding these crypts, 
particularly when they occurred in one part of the 
wall and were recognizable macroscopically as a 
nodule, was that they were benign neoplasms. This 
view gradually faded, but a few years ago was 
resurrected by Shepard, Walters, and Dockerty 
(1942). As indicated earlier, if the criteria of a 
neoplasm is applied to the condition, it cannot 
reasonably be placed in the tumour group; if the 
condition is a thickening or mass for which a term 
such as adenomyoma might be convenient, the impli- 
cations of such a term can only lead to confusion. 
Furthermore, as Lawler (1952) states, when refer- 
ring to the observations of Shepard and others, “a 
significant finding was the presence of chronic chole- 
cystitis in almost every case ”’. 

We are thus left with the proposition of an actual 
growth of tissue of a ‘ controlled’ type. This is a 
phenomenon observed and observable at all ages 
from embryonic life to old age; the histological 
features observed are of the nature of hyperplasia 
and metaplasia (Fig. 204) and conform with those 
seen in tissue proliferations elsewhere. Such tissue 
changes may be associated with well-defined inflam- 
mation, but, though frequently (indeed usually) 
present, such is not invariably obvious. This may 
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be because inflammation, previously present, has 
subsided, leaving minimal effects. The precise 
detailed aetiology thus may not be certain in all 
cases, but the evidence is clearly in the direction of a 
hyperplasia associated with inflammation (King and 
MacCallum, 1931). 

The two cases described here correspond closely 
with those recorded in the literature—Case 1 with 
March’s (1948) case and Case 2 (except for age and 
sex) with Lawler’s case (1952). 

March considered that the stricture responsible 
for the bilocular form of gall-bladder in his case 
was congenital in nature. In the present case 
(Case 1), however, previous observation (of the 
external aspect of the gall-bladder) at the first 
laparotomy nine years before the second examination 
showed that there was no evidence of inflammation 
—which may be correlated with the clinical history 
of freedom from symptoms of gall-bladder disease 
at that time—and also that there was no stricture. 
It would seem, therefore, that the various changes— 
thickening of the wall, greyish colour of the surface 
(indicating subperitoneal fibrosis and fatty deposi- 
tion), and stricture, which are all related—occurred 
in the interval between examinations. 

Regarding bilocular gall-bladders in general, 
several of these have been examined ; all were found 
in adults and all were associated either with gall- 
stones or frank evidence of cholecystitis. Thus 
though anatomical peculiarities are frequently re- 
garded as due to a ‘ congenital’ cause, in cases of 
uncertain nature before such a conclusion is drawn it 
should be possible to show their presence in children. 
When more obviously present in adults, a post-natal 
(acquired) origin is probable. 

Finally the confusion of terminology in these 
cases deserves some further comment. This con- 
fusion has arisen partly because there are different 
kinds of glands, with different origins, in the outer 
coats of the gall-bladder (Halpert, 1927; King, 
1952); most of the difficulty is due to an eponymous 
terminology. A further and different problem arises 
from the names which depend on the hypotheses 
of the sinus formation. 

Regarding the first, the difficulties are best 
surmounted by clearly recognizing the problem. As 
stated above, there are two principal different kinds 
of structures, both described by Luschka (1858, 
1863). It is apparent that Halpert’s (1927) sugges- 
tion that Luschka’s name be applied to only one of 
these is not satisfactory. On the other hand, the 
attempt by Robertson and Ferguson (1945) to ignore 
the bile-ducts so well illustrated by Halpert (1927) 
cannot be satisfactory. Their distinctive morpho- 
logical features, which can be confirmed by any 
careful observer, establish their presence. It seems 
obvious therefore that an eponymous terminology 
must be abandoned (King, 1952). 

Names implying a neoplastic nature (of innocent 
type) for the condition have been numerous and are 
epitomized in the term adenomyoma. Shepard and 
others (1942) suggested the general adoption of the 
term because of the analogy with the condition of 
the uterus. That these conditions are not neoplastic 
is empasized by the change of terminology in recent 
years (of adenomyoma of the uterus) to adenomyosis. 
The condition is not entirely one of proliferation of 
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epithelium and muscle. Almost all, if not 
the muscle is that of the gall-bladder wall . 
epithelium proliferates between pre-existing 1 

ill, of 

d the 
ro scles, 

If the condition were a neoplasm it woul. be 
malignant one, and this question does not s¢ riously 
arise in the mind of the pathologist examining the 
specimen. 

The term diverticulum is thoroughly satis!actory 
provided attention is directed solely to the dilated 
sinuses. Thus it is appropriate from the point of 
view of the radiologist who may visualize these but 

who has no way, at present, of suggesting the presence 
of other features. It should be appreciated that he js 
drawing attention to and describing a late stage of 
a complicated process. Furthermore he is obviously 
referring to only a small percentage of cases of the 
condition as it will be seen by the surgeon. 

The term cholecystitis glandularis proliferans 
(King and MacCallum, 1931) has a wide scope and 
includes much that is not obvious macroscopically. 
From the point of view of the pathologist this is 
desirable, but the surgeon and radiologist are also 
interested in the minor stages and forms of a condi- 
tion since these indicate its nature and manner of 
formation. Minor examples will be recognized only 
histologically ; more obvious cases will be recog- 
nizable on careful macroscopical examination (as 
demonstrated by Luschka) and still more gross 
changes will be appreciated on simple examination, 
either by inspection or palpation of the affected 
organ. Recognition by radiography will depend on 
the association of the condition with a functioning 
gall-bladder and the presence of sinuses capable of 
being filled with dye. 

The various conditions, as seen by the various 
investigators, do not fall into watertight compartments 
but are merely different stages of the same condition. 
At the same time it is apparent how it is that the 
pathologist, surgeon, and radiologist will encounter 
the condition with different frequency ; nevertheless 
this should not encourage the idea that the conditions 
are different. 

For these reasons it is proposed that the general 
term cholecystitis glandularis should be retained 
for the condition. Special terms for complications 
such as diverticulum are just as appropriate as, say, 
acute inflammation or abscess in the wall, but the 
essential fundamental similarity of the various forms 
of the condition should not be overlooked. 

SUMMARY 

1. Two examples of sinuses in the wall of the 
gall-bladder (cholecystitis glandularis) diagnosed by 
cholecystography are described. 

2. The sinuses filled with dye during chole- 
cystography and were sufficiently large to produce 
a series of distinct small shadows at the periphery 
of the gall-bladder shadow. 

3. In one case the gall-bladder was _ bilocular, 
but in the other it was of the normal unilocular form. 

4. In both cases there was a long history and in 
the first an operation (for appendicitis) nine years 
before cholecystectomy showed an apparently normal 
gall-bladder, thus indicating the development 0 
the condition in adult life. 

5. The terminology of the condition is reviewed 
briefly. The eponymous terminology is confusing 
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VAGOTOMY 

and the advantages of the term ‘ cholecystitis glandu- 

aris’ are given. 

I am indebted to Dr. Barbara G. Wood and 

Dr. L. H. Catchlove for the films from which Figs. 
197 and 200 were taken, and to Dr. A. V. Jackson 

for the photograph of the specimen from Case 2 

Fig. 201). 

—_—— 
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THE RESULTS OF VAGOTOMY IN THE TREATMENT OF PEPTIC ULCER 

By B. H. HAND anp DAVID H. PATEY 

FROM THE MIDDLESEX HOSPITAL 

VAGOTOMY was re-introduced in the treatment of 
peptic ulcer by Dragstedt in 1945 and quickly 
obtained a wide trial. Sufficient time has now 
elapsed for an assessment of its results to be made, 
and several papers have been published. This 
paper records the results of a follow-up of 72 cases of 
duodenal and jejunal ulcer treated by vagotomy 
from 1946 to 1950, during which time vagotomy, 
either alone or more commonly in combination with 
some other operative procedure, was the standard 
method employed by one of us (D. H. P.) in the 
treatment of duodenal ulcer. 

MATERIAL AND METHODS OF STUDY 

The material consists of 72 consecutive cases in 
which some form of vagotomy was performed, 
chiefly for duodenal but also for jejunal ulcer. All 
the patients living (69) except three, were personally 
interviewed and assessed by one of us (B. H. H.). 
The three patients not seen had left the country, but 
we were able to obtain satisfactory information from 
two by letter ; the third had returned to Poland and 
could not be contacted. The presence or absence of 
symptoms in the patients interviewed was noted in 
detail according to a scheme worked out by one of 
us (B. H. H.) for a long-scale follow-up of cases of 
peptic ulcer treated by all methods. Apart from a 
clinical assessment, in most cases barium meals and 
alcohol-histamine meals were also carried out. Insulin 
test-meals were only performed in a few cases. 

TYPE OF OPERATION 

able I shows the type of operation performed 
and the ulcer location. It includes the 1 un- 
traced case, and 3 cases appear twice, as 1 had a 
pyl roduodenectomy after a simple vagotomy, and 
2 iad a gastro-enterostomy after vagotomy and 
py! roduodenectomy, making a total of 75 operations. 
Th re were 12 females and 60 males in the series ; 

all the jejunal ulcers were in males. Seventeen were 
under 40 years of age, 31 between 40 and 50; and 
24 were over 50. The transthoracic vagotomy was 
of the standard type through the left side of the 
chest with resection of part of the 8th or 9th rib. 
The transabdominal vagotomy was of the perhiatal 

Table I.—TyYPE OF OPERATION AND ULCER 
LOCATION 

— . r DUODENAL | JEJUNAL . TYPE OF OPERATION ULCER ULce TOTALS 

Transthoracic vagotomy 5 4 9 

Transabdominal vagotomy s — x 

Transabdominal vagotomy + 
pyloroduodenectomy 32 _ 32 

Transabdominal vagotomy + 
gastrojejunostomy s I 9 

Transabdominal vagotomy + 
gastrectomy 17 — 17 

TOTALS 70 5 75 

Note: Includes 1 untraced case, and 3 cases appear twice. 

type. Pyloroduodenectomy consisted of excision 
of about 1 oz. of tissue, including the duodenal 
ulcer and neighbouring pyloric part of the stomach, 
with end-to-end anastomosis. 

Gastro-enterostomy was of the standard posterior 
type with a vertical stoma. In the cases treated by 
gastrectomy, approximately half the stomach was 
removed, continuity being established by an anterior 
Polya type of anastomosis with a Hoffmeister valve. 
The amount of stomach removed was thus appreciably 
less than in the standard subtotal gastrectomy without 
vagotomy. The segment of the vagus nerve was 
resected between ligatures, and sent for histological 

II 
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examination. Where the operation entailed a direct 
attack on the ulcer, a pre-operative milk drip for 
7 to 14 days was given. 

RESULTS 

1. Operative Mortality.—In the total of 72 
cases there were 2 post-operative deaths, i.e., 2°8 
per cent. A third died at a subsequent operation 
for gastric ulceration ; counting this case, the total 
mortality was 4:2 per cent. The two former deaths 
occurred after vagotomy and pyloroduodenectomy. 
In one case large amounts of gastric aspiration 
varying between 1000 and 4500 ml. a day were 
obtained over many days, and on the twenty-seventh 
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of vagotomy, developed a severe melwna © the 
twelfth post-operative day, his hemoglobin iling 
to 36 per cent; he was treated medically ; . the 
acute phase, and as healing of the gastric ule: was 
never achieved a subtotal gastrectomy wa: ; per- 
formed eight months later, and he has had no ti \uble 
since. Thus, ulcer recurrence occurred in ni less 
than 66 per cent. Four cases have had no recur “ence 
for periods varying from 2} to § years. 

b. Vagotomy plus pyloroduodenectomy: ‘\here 
were 32 cases of this combined procedure. Of the 
30 survivals, 2 had gastro-enterostomies because of 
obstructive phenomena and are included in that 
group to be described later. This leaves 28 cases, 

Table II.—ULCER RECURRENCE IN 65 SURVIVING DUODENAL ULCER CASES 

DUODENAL GASTRIC NEw No 
OPERATION ULCER ULCER GASTRIC RECURRENCE ‘TOTALS 

RECURRENCE | RECURRENCE | ULCER a % 

Thoracic vagotomy 3 I I _ 5 

Abdominal vagotomy 2 — I 4 7 

Vagotomy + pyloroduodenectomy 4 a a 24 28 

Vagotomy + gastro-enterostomy I a a 7 8 

Vagotomy + hemigastrectomy a = _ 17 17 

Note: I case appears twice, having had 2 operations because of recurrence. 

post-operative day it was decided to re-operate, but 
the patient unfortunately died at anzsthetic induc- 
tion. At post-mortem the immediate cause of death 
was found to be a massive pulmonary embolus 
which had originated from a right femoral vein 
thrombosis ; but there was also some stomal narrow- 
ing and a general paralytic distension of stomach 
and intestines, and death must be regarded as 
ultimately due to a local complication resulting in 
part from the vagotomy. The second case also had 
large gastric aspirations amounting to 1000-3400 ml. 
per day. A laparotomy was performed on the 
tenth day, but apart from general paralytic distension 
of the stomach and intestines, nothing abnormal 
was found. He died the following day, and at 
post-mortem he was found to have a left lower-lobe 
collapse and right lower-lobe consolidation. There 
was no mechanical obstruction present in the 
alimentary tract. The third case is described later 
with the jejunal ulcers. 

2. Ulcer Recurrence.—Since the problems and 
results of duodenal and jejunal ulcer are different, 
we have considered them separately. The results 
in cases of duodenal ulcer were further divided 
according to the different operations performed. 

Duodenal Ulcer.— 
a. Vagotomy alone: Out of 12 cases, in § the 

operation was by the transthoracic route and in 7 
by the abdominal. No less than § patients developed 
a recurrence of their duodenal ulcer, 3 of them 
within a year. Two further cases developed gastric 
ulcers which had not been previously present, both 
within eighteen months. Both these cases later had 
subtotal gastrectomies, and at operation the duodenal 
ulcers were found to be healed. One case, known to 
have had a gastric and a duodenal ulcer at the time 

of which 4 have had a recurrence of their duodenal 
ulcer, 3 months, 1 year, 18 months, and 3} years 
later. Of these, 3 were proved by the presence of 
an ulcer-crater on X-ray examination, and I was a 
clinical relapse. The remaining 24 have had no 
further trouble—s5 for over 4 years, 10 for over 3 
years, and 20 for over 2 years. There were no new 
gastric ulcers in this group, and one patient who was 
known to have both gastric and duodenal ulcers at 
the time of operation has had no recurrence of 
either. The recurrence rate in this group is there- 
fore 16 per cent. 

c. Vagotomy plus gastro-enterostomy : There were 
8 cases in this group, including the two from the 
group above. Of these, only 1 case relapsed, after 
a period of 2 years. The remaining 7 cases have had 
no further trouble, 2 for over § years and the remain- 
ing § for over 2 years. There was no gastric ulcer 
formation in this group. 

d. Vagotomy plus hemigastrectomy: There was 

no recurrence in any of the 17 cases in this group, 
but since this was the last type of combined vagotomy 
procedure to be adopted, the follow-up is shorter, 
being only between 1 and 2 years. 

Table II summarizes the results in all groups. 
Fejunal Ulcer.—There were § jejunal ulcers 

treated by vagotomy.. All were males; 2 had 
previously undergone apparently adequate gastrec- 
tomies for duodenal ulcer; 1 of these had had no 
fewer than three progressively more radical attempts 
at cure; both developed jejunal ulcers within a 
year. Both had transthoracic vagotomies performed 
and have gone for over § years without a recurrence. 

The third case developed a jejunal ulcer soon 
after gastro-enterostomy in 1927. This bled on two 
occasions and the patient received three full courses 
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of medical treatment, all with a relapse within a 

year. A transthoracic vagotomy was performed 
six years ago, with complete success. This case 
js interesting in that within six months of his 
vagotomy he planned and undertook an overland 
journey in a lorry from England to Durban with 
his family, suffering considerable physical and 
dietary hardship on the way, and he has since 
worked up a flourishing business there—to quote his 
own words: ‘“‘ I have never felt better in my life ”’. 

The fourth case had a posterior gastro-enteros- 
tomy performed for gastric ulcer with pyloric 

stenosis in 1940, but developed a jejunal ulcer within 
a year. In 1946 he had a melena, which was soon 
followed by the formation of a gastrojejunocolic 
fistula. This was treated by repair of the fistula 
and anterior gastrojejunostomy. In 1947 the jejunal 
ulcer perforated and was sutured. In 1948, though 
having no symptoms at the time, a transthoracic 
vagotomy was performed. Following this, he had 
no further ulcer symptoms for three years. In 
1951 he was admitted as an emergency with three 
months’ history of ulcer pain, perforation, and partial 
intestinal obstruction. Initially he was treated 
conservatively, but on the fifth and ninth days he 
had a melwna which necessitated an emergency 
gastrectomy. Unfortunately he died on the operat- 
ing table at the end of the operation. A sealed-off 
perforated gastric ulcer which had subsequently 
bled was found, his jejunal ulcer being healed. 

The fifth case had a 14-year history of dyspepsia. 
In 1936 he had a perforation which was sutured, and 
in 1943 a gastro-enterostomy, and soon afterwards 
he developed recurrences which occurred about 
three times a year. In 1950 he developed symptoms 
of a gastrojejunocolic fistula, which was confirmed 
by radiography. He had an abdominal vagotomy 
with excision of the fistula, and a new gastro- 
enterostomy was made. Since then there has been 
no evidence of recurrence. In this group, therefore, 
vagotomy has been successful in curing all five jejunal 
ulcers; but in one case a gastric ulcer developed 
which caused death. 

Barium- and Test-meals.—An attempt was made 
to correlate recurrence with the degree of atonicity of 
the stomach, the tendency or otherwise to recovery 
of gastric tone, and the degree of reduction of gastric 
acidity. No close relation could be established with 
the motor effects of the operation either early or 
late, but there was some relation with the secretory 
effects. Thus, several cases which on barium-meal 
examination shortly after operation had the typical 
gastric atony with many hours delay in emptying, 
(¢e.g., up to 48 or even 72 hours), when examined 
after months or years showed rapid emptying 
(e.g., in 2 hours), but without recurrence of ulceration. 
On the other hand, other cases of similar type did 
show recurrence. Again, some cases in which well- 
marked stomach delay persisted did show recur- 
rence. Cases in which the operation produced a 
comparatively slight reduction in gastric motility 
were not necessarily followed by recurrence. 

Alcohol-histamine test-meals were performed 
aftr operation in 48 cases, and the curves obtained 
co. ld be divided into three types. In the first 
tyre there was substantially complete - achlor- 
hy iria throughout the test (i.e., either complete 
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achlorhydria, or only an occasional low titre of 
hydrochloric acid—below 10 units). The second type 
showed what was termed a ‘delayed curve’ (an 
initial achlorhydria for }-1 hr., followed by hydro- 
chloric acid secretion but reaching a substantially 
lower titre than normal). The third group comprised 
cases with a variable secretory response not falling 
into the first two types, but usually showing a 
moderate reduction of acidity compared with the 
normal or the pre-operative test-meal. There were 
26 cases with Type 1 curves, of which 2 developed 
duodenal ulcer recurrences, and 2 gastric ulcers; 3 
of these 4 cases at the time of the further ulceration 
showed resumption of hydrochloric acid secretion 
by the stomach, in one case to almost pre-operative 
level. One of these 3 cases was interesting in 
that complete achlorhydria developed after a trans- 
thoracic vagotomy ; three years later she developed 
a recurrence of duodenal ulceration with a Type 2 
curve ; but since pyloroduodenectomy and abdominal 
vagotomy she has reverted to complete achlorhydria 
and has not developed further ulceration. There 
were II cases with initial post-operative Type 2 
curves, in none of which did duodenal ulceration 
recur but in 1 of which a gastric ulcer developed. 
In 1 case, though there was no evidence of recur- 
rence of ulceration, there was considerable recovery 
of acid secretion. Of the 11 cases in the miscellaneous 
Type 3 group, there was recurrence of duodenal 
ulceration in no less than 7. Thus, though recur- 
rence may occur in all types of post-operative 
secretory response including achlorhydria, it seems 
more likely in cases in which lesser degrees only of 
hydrochloric acid reduction have been attained. It 
was also found that the cases which showed a good 
reduction of free acid at the test-meal were not 
necessarily those cases which had delayed gastric 
emptying on barium meal; and, further, that even 
if the free acid reduction was poor some cases showed 
marked gastric atony. 

POST-OPERATIVE COMPLICATIONS 

A number of post-operative complications such 
as might be expected in any series of abdominal and 
thoracic operations occurred. These will not be 
discussed further. 

One complication, however, so completely domin- 
ated the post-operative picture—namely, gastric and 
duodenal atony—that our remarks on immediate 
post-operative morbidity will be confined to it. We 
have already mentioned one death which was a 
direct result of gastric atony, and another in which 
it was strongly contributory. Of non-fatal cases, 
there were 4 in which the abdomen was re-opened 
because of persistence of gastric retention after 
operation, and in none was organic obstruction found. 

In addition there were many lesser degrees of 
this condition which caused anxiety in the post- 
operative period. Thus after subtotal gastrectomy 
without vagotomy it is usual to remove the Ryle’s 
tube in 2-5 days, but in no less than 40 cases in this 
series Owing to gastric stasis it had to be retained for 
over 5 days, and in 14 cases for over 10 days. 

The post-operative barium meals performed 
soon after operation show the severity of this gastric 
paralytic retention. One case had a delay of 120 
hours, 2 of 86 hours, 1 of 72 hours, 2 of 48 hours, 
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and 8 of 24 hours. Only 1 of these cases actually 
required further surgery because of it. It is interest- 
ing to note that in those cases where barium meals 
were performed subsequently this delay improved. 
These extreme cases occurred mainly after vagotomy 
and pyloroduodenectomy, but also after the other 
operations including hemigastrectomy. It was 
because the immediate post-operative course of such 
a high proportion of cases of vagotomy was so 
difficult and full of anxiety, owing to atonic gastric 
retention, that in 1950 the operation was abandoned. 

DELAYED POST-OPERATIVE 
MORBIDITY 

In this section are considered symptoms or 
symptom-complexes other than the immediate post- 
operative complications. 

1. Hypoglycemia.—This is comprised of symp- 
toms of palpitation, sweating, hunger, and faintness, 
identical with the effects of adrenaline, occurring 
2-3 hours after meals. In the surviving traced 
68 patients, hypoglycemic symptoms were found to 
have occurred in 19 cases, i.e., 28 per cent, at some 
time since the operation. In all but 2 cases they were 
considered mild, and had improved considerably or 
disappeared within a year or so. In these cases the 
symptoms could be eliminated by avoiding abstinence 
from food for more than two hours, or by taking 
glucose when the symptoms began. The two more 
marked cases, confirmed by glucose-tolerance test, 
required more permanent modification of their diet, 
namely low carbohydrate intake, in order to control 
their symptoms. In neither case, however, was 
unconsciousness produced at any time. In our 
experience this incidence is greater than that after 
gastrectomy without vagotomy. But even so it could 
not be regarded as more than an inconvenience. 

2. Diarrhcea.—Special reference to change in 
bowel habit was made when interrogating the patients 
at follow-up. Loose bowel action occurred in 25 
cases (or 36 per cent). In 18 cases it amounted to 
from one to three motions daily, and in 7 cases from 
four to seven times daily. In every case, however, 
there was a tendency for it to improve in from one 
to two years. Only 3 cases at the time of follow-up 
were still significantly troubled by this symptom. 

3. Disturbances of Deglutition.—Eight cases 
were found to have disturbances of swallowing, 
usually a sensation of food sticking behind the lower 
end of the sternum. It was observed in all types of 
operation. In most cases a history of symptoms 
was obtained only on direct questioning. None 
of the patients appeared worried or incapacitated. 
Most of the cases had one or more barium meals 
performed since operation. In 3 of the 8 cases no 
abnormality was detected. In 5, however, spasm 
at the lower end of the cesophagus was found, I 
associated with cesophageal regurgitation and 1 with 
a small sliding hernia. 

4. Anzmia.—All 66 cases personally interviewed 
had routine blood-counts performed. Of these, 7 
(10 per cent) were found to have hemoglobin 
percentages of less than go, the films showing hypo- 
chromia with or without microcytosis. In none 
was there clinical evidence of abnormal blood-loss. 
Four cases were females; the lowest recorded 
figure was 47 per cent. Only I patient was anemic 
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before operation. These anemias occurred afi ‘r each 
type of operation. All responded to Ferso! te py 
mouth. Most were found where a 3-year © more 
follow-up was possible. We have noticed th:. same 
time relationship when following up subtot:! gas. 
trectomies, and in our experience the frequency of 
anzmia was more common in the latter. 

5. Vitamin-B Deficiency.—This was noted ip 
3 cases, presenting as an angular stomatitis and 

glazed red tongue. Two were males the size of 
whose meals was still limited owing to post-prandial 
symptoms. One, a female, who was also the case 
with the lowest haemoglobin, stated she was eating 
normal diet and could eat normal-sized meals. jj 
3 cases responded to vitamin by the mouth. 

6. Post-prandial Symptoms.—Patients were 
questioned as to the existence of any post-prandia| 
symptoms such as occur after a subtotal gastrectomy, 
so that they could be compared with a group of 
subtotal gastrectomies which one of us (B. H. H.) has 
studied. The symptoms are those which occur 

Table III.—INCIDENCE OF THE POST-GASTRECTOMY 
SYNDROME 

A ae a ee I ee 

VAGOTOMY 

HEMIGASTRECTOMY 
VAGOTOMY . >MS 

SYMPTOMS PYLORODUODENECTOMY 

Pain 

Fullness 

Sleepiness 

Flushing 

Sweating 

Nausea 

Vomiting 

Bile vomiting 

Bile regurgitation 

Eructation 

Number of cases with 
symptoms 

TOTAL CASES 

immediately or soon after food, and appear to bear 
a relation to the size of the meal ingested and are 
frequently relieved by lying down. A _ pyloro- 
duodenectomy could be regarded as a diminutive 
Billroth I, and a hemigastrectomy as a smaller 
Polya subtotal gastrectomy. These symptoms are 
listed in Table III for these two operations, in 
cases where no recurrence was found. The other 
operations are not shown, as too few cases are 
available; in the few there are, the symptoms 
occurred to approximately the same extent as in 
the table. 

Comparing the severity with the subtotal gastrec- 
tomies it was our opinion that it was less ; but the 
incidence is high—73 per cent in the pylorocuo- 
denectomies and 94 per cent in the hemigastrectomies. 
In all except 3 cases, however, the patients had 
improved sufficiently by the time of the follow-up 
to consider their post-prandial symptoms as un- 
important. In spite of persisting symptoms, these 
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3 cases, however, considered themselves improved 
hy their Operations. 

* These observations bear out Goligher’s contention 
that the size of the stomach remaining after subtotal 
gastrectomy has little relation to the incidence of 
the symptoms. As Goligher points out (Goligher 
and Riley, 1952), the one common feature of all 
these operations is the loss of the pyloric sphincter. 

7. Weight.—Table IV shows the effect of 
operation on the ability to regain pre-operative weight. 
It shows all cases except those who have had further 
surgery on account of recurrence. It is well estab- 
lished that following subtotal gastrectomy patients 

Table IV.—ALTERATIONS IN WEIGHT AFTER 
OPERATION 

_————— Le ere re eee 

IN TREATMENT OF 

ABOVE 
PRE- 

OPERATIVE 
WEIGHT 

OPERATION 

AT OR ABOUT 
PRE- 

OPERATIVE 
WEIGHT 

BELOW 
PRE- 

OPERATIVE 
WEIGHT 

Transthoracic vagotomy 

Transabdominal 
vagotomy 

Pyloroduodenectomy 
vagotomy 

Gastro-enterostomy 
vagotomy 

Gastrectomy 

vagotomy 

Our 
From the table we see 

have considerable difficulty in achieving this. 
own findings confirm it. 
that this difficulty is experienced particularly after 
hemigastrectomy, but not so much after pyloroduo- 
denectomy, gastro-enterostomy, or vagotomy alone. 
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and leisure have been affected. This assessment 
depends entirely upon the patient’s own statement 
and must be influenced by psychological factors. 
Five patients considered themselves economically 
worse off, while 6 were able to undertake more 
remunerative work. The remaining §8 cases were 
unaffected. Twenty-seven patients considered them- 
selves physically less strong than pre-operatively ; in 
most cases this amounted only to inability to lift 
heavy loads, easy fatigue, or having to give up sports 
and hobbies. In fact, only 3 had changed their 
occupation as a result of it. Twenty-six patients 
thought they were about the same as previously ; 
while 16 considered themselves physically stronger. 

It will be seen that although a third of the cases 
estimated that they were physically affected, it 
reflected little on their wage-earning ability. 

OVER-ALL RESULTS 

Table V shows the over-all results in this series 
of 71 traced cases. The 3 deaths, 13 cases of ulcer 
recurrence, and the 3 cases with moderate post- 
prandial symptoms must be classified as unsatis- 
factory, i.e., 19 cases, or 26 per cent. Considering 
the hemigastrectomies plus vagotomies only, there 
was but I unsatisfactory case, i.e., 6 per cent—while 
for the pyloroduodenectomies there were 6 cases or 20 
percent. It must, however, again be pointed out that 
the hemigastrectomies are the most recent cases and 
have not been followed up for more than two years. 

DISCUSSION 

The question which has been posed is: what is 
the position, if any, of vagotomy in the treatment 
of peptic ulcer? In the case of gastric ulcer, the 
fact that vagotomy may lead to its development or 

In patients who had a_ hemigastrectomy there 

Table V.—OvER-ALL RESULTS (DUODENAL AND JEJUNAL ULCERS) IN 71 CASES 

‘TRANS- 
THORACIC 
VAGOTOMY 

RESULT 

‘TRANS- 
ABDOMINAL 
VAGOTOMY 

VAGOTOMY 
PYLORO- 

DUODENECTOMY 

VAGOTOMY 
GASTRO- 

ENTEROSTOMY 

VAGOTOMY 
HEMI- 

GASTRECTOMY 

recurrence would seem to rule out the operation, 

TOTAL 

1. Dead 

2. Ulcer recurrence 

3. No recurrence 

(a) No symptoms 

(6) Mild symptoms relieved by care 

(c) Mild symptoms unrelieved by care 

(d) Moderate symptoms 

TOTAL CASES 

Note : 

appeared to be no close correlation between those 
whe experienced diarrhoea and those who failed to 
gain weight, but the size of the meal ingested did 
seer: to bear a relationship. The figures, however, 
are oo small to permit close scrutiny on these points. 

Physical and Economic State.—When 
con idering the result of any operation, it is most 
imj ortant to take into account how far the wage- 
ear ing capacity and physical capabilities for work 

I case appears twice, having had 2 operations because of recurrence. 

and this point of view was early generally accepted. 
The only 2 cases in this series in which vagotomy 
was done for gastric ulcer were cases in which the 
patients also had duodenal ulcers ; in one case the duo- 
denal ulcer healed, but the gastric ulcer persisted 
and was subsequently removed by subtotal gastrec- 
tomy ; and in the other case the gastric ulcer healed. 

In the case of duodenal ulcer, the position is not 
so simple and clear. That vagotomy may have a 
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curative influence in duodenal ulcer is shown by 
the fact that in 7 out of 12 cases in which vagotomy 
was done alone, and in 24 out of 28 cases in which 
it was combined with a pyloroduodenectomy so 
limited as to exclude any gastrectomy effect, cure 
of the duodenal ulcer took place, though in 2 cases 
of the first group at the price of new gastric ulcers 
and the recurrence of one other. Similar evidence 
from the combined vagotomy plus gastro-enteros- 
tomy and vagotomy plus hemigastrectomy groups 
is not so convincing, since the cures might have 
occurred without the vagotomies. That vagotomy 
may exercise a curative influence in gastrojejunal 
ulcers is shown by the § cases quoted, but again 
in I case at the price of a gastric ulcer recurrence. 

Accepting, therefore, that vagotomy may have a 
curative influence in duodenal and jejunal ulceration, 
the next question is whether the disadvantages of 
vagotomy outweigh the curative effect. And here 
the complications are formidable, a tendency to 
gastric ulcer formation, and excessive gastric stasis 
in the immediate post-operative course being the 
most important. In addition, there is uncertainty 
as to whether freedom from ulcer recurrence will 
be attained. The operation might still be indicated 
for the failed medical case if nothing better surgically 
could be offered, and for this a comparative study with 
the results of subtotal gastrectomy is necessary. But 
it is of interest that in 1950 we abandoned vagotomy 
in the treatment of duodenal ulcers because their 
immediate post-operative anxieties due to gastric 
stasis were too constant and too great, certainly 
much greater than after subtotal gastrectomy. 
Further, this was at a time when the general impres- 
sion left by routine observation of cases as out- 
patients was favourable as regards recurrent ulcera- 
tion. The tendency to gastric stasis may be an 
anxiety, and may complicate the post-operative 
course even in cases of vagotomy plus hemigastrec- 
tomy. In jejunal ulcer the troubles due to gastric 
stasis are less striking, owing to the established 
jejunal drainage already provided, and vagotomy 
would seem to have a clear place. But since in one 
case a gastric ulcer recurred after vagotomy for 
jejunal ulcer where a gastrojejunostomy was per- 
formed for the original gastric ulcer, we feel that 
vagotomy in gastrojejunal ulceration should in 
general be reserved for cases in which subtotal 
gastrectomy has already been performed. 

We have not deliberately or extensively explored 
the possibilities of vagotomy plus gastro-enterostomy, 
and apart from the 2 cases in which the procedure was 
done as an emergency for gastric retention after other 
vagotomy procedures, it has only been done in 6 cases. 
But out of the total 8 cases there has already been 
I case of recurrence of the duodenal ulcer. In 
addition, as mentioned above, one of the vagotomies 
for jejunal ulceration after simple gastro-enterostomy, 
though resulting in cure of the jejunal ulcer, developed 
a recurrence of the original gastric ulcer. 

Our present opinion, therefore, is that in gastric 
ulcer vagotomy has no place ; that in duodenal ulcer 
vagotomy alone has no place, as the liability to recur- 
rence of the duodenal ulcer or to development or 
recurrence of a gastric ulcer is very great ; that in spite 
of a fair proportion of satisfactory results vagotomy 
combined with other surgical procedures on the 
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stomach is unsatisfactory as a routine pri 
Owing to the anxieties immediately after 0) 
from gastric and duodenal atony, and the in. idenc. 
of recurrence of peptic ulceration ; but that in ejunal 
ulcer vagotomy may have an important place 11 cage; 

edure, 
ration 

in which subtotal gastrectomy has alread) beep 
performed. The main qualification of these < oncly. 
sions is that, since in none of the 17 cases of vay otomy 
plus hemigastrectomy has recurrent ulceration de. 
veloped in the one to two years that have now 
elapsed since operation, the operation cannot so far be 
attacked on these grounds. As already mentioned, 
however, we have abandoned the procedure because 
of the immediate post-operative anxieties from 
gastric stasis. 

SUMMARY 

1. The results of 72 cases of duodenal and 
jejunal ulcer treated from 1946 to 1950 by vagotomy, 
either alone or combined with some other procedure, 
have been analysed up to the beginning of 1952. 

2. Two cases died as a result of primary opera- 
tion (2-8 per cent), and 1 further case after operation 
for gastric ulcer which recurred as a complication 
of the first operation (4:2 per cent). 

3. Gastric ulcer is a complication of vagotomy 
for duodenal ulcer, particularly of simple vagotomy 
(3 out of 12 cases). It is less common in the 
combined procedures. 

4. Recurrence of the duodenal ulcer occurred 
in § out of 12 cases of simple vagotomy, and in 4 out 
of 28 cases of vagotomy plus pyloroduodenectomy. 
Recurrent ulceration also developed in 1 out of § 
cases of vagotomy plus gastro-enterostomy. There 
was no recurrence in I7 cases of vagotomy plus 
hemigastrectomy, but the length of follow-up of this 
group of cases is only from one to two years. 

5. Vagotomy resulted in healing of all § cases of 
gastrojejunal ulcer, but in 1 case (gastro-enterostomy 
a gastric ulcer developed. 

6. The immediate post-operative course of cases 
of vagotomy is frequently anxious and _ stormy, 
owing to the marked gastric and duodenal atony. 
The abdomen may have to be re-opened, and the 
atony may even result in death. 

7. We have analysed the post-operative results in 
relation to the barium-meal and test-meal findings. 
There is no close relation with the barium-meal 
findings, but some relation with those of the test- 
meal. 

8. There is a late post-operative morbidity in 
the successful cases of vagotomy comparable with 
though less severe than that which is met with after 
subtotal gastrectomy. As with subtotal gastrectomy, 
however, these late symptoms are usually minor in 
their upsetting effect compared with the original 
ulcer symptoms. 

g. Our present opinion is that the only group of 
cases of peptic ulceration in which vagotomy has 
an established position as a routine procedure is 
that of gastrojejunal ulcer after subtotal gastrectomy. 
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MOLLUSCUM SEBACEUM 

SEBACEUM 

By J. MARTIN BEARE 

DEPARTMENT OF DERMATOLOGY, ROYAL VICTORIA HOSPITAL, BELFAST 

MoLLUSCUM sebaceum is a tumour which was first 

jescribed by MacCormack and Scarff in 1936. 
These authors stated that they had seen Io cases in 
the preceding ten years. The description given by 
them for the condition was lucid and complete, yet 

curiously no further report appeared in the literature 

yntil Musso presented a case showing spontaneous 

resolution before the Dermatological Section of the 
Royal Society of Medicine in March, 1950. How- 
ever, a paper on this condition by Rook and Whimster 
had been read at a meeting of La Societé Belge de 
Dermatologie et de Syphiligraphie and this paper 
has since been published. 

The investigations into the nature of this tumour 
by Rook and Whimster and by the author, though 
both started at the instigation of Dr. G. B. Dowling, 
were carried out quite independently and indeed, 
until their terminal stages, unknown to each other. 
The conclusions are strikingly similar. Dr. Dowling 
taught in 1948 at St. Thomas’s Hospital, London, that 
the condition, molluscum sebaceum, was an entity, 
and possibly a benign tumour. 

A search through the more popular dermatological 
and surgical text-books fails to find any mention of 
the condition, and, in this school at any rate, the 
condition was unknown in the departments of general 
pathology and surgery. Such circumstances would 
be explicable if the lesion was uncommon, but 
molluscum sebaceum is, in fact, a common tumour. 

INCIDENCE 

During the period January, 1949, to February, 
19§2 (38 months), 76 examples of this tumour have 
been studied at the Royal Victoria Hospital, Belfast. 
During the same period approximately eight times as 
many basal-cell epitheliomata and twice as many 
squamous carcinomata of the skin were seen in 
the Dermatological Department. 

At St. Thomas’s Hospital, London, Rook and 
Whimster (in discussion on Musso, 1950) had, 
up to March, 1950, collected more than 40 cases. 
At a recent meeting of the Royal Society of Medicine 
February, 1952) Whittle and Lyell presented 2 cases 
and mentioned in discussion that they had now seen 
about 20 cases. 

These figures establish the fact that molluscum 
sebaceum is quite a common tumour. 

CLINICAL FEATURES 

Details of our 76 cases are to be found in Table J. 
Age and Sex.—There were 35 males and 4I 

females. MacCormack and Scarff (1936) stated 
that ‘* both sexes were affected ’’, Rook and Whimster 
(1950) that “‘ men are twice as frequently affected as 
women ”’, 

in the present series the ages range from 23 to 
83 vears ; the average age is §5 years. MacCormack 
an: Scarff stated that all their ten patients were “ of 
m: ure age, generally over 60 years”. Rook and 
W \imster gave the incidence as greatest in men in 

the sixth decade and in women in the seventh and 
eighth decades. In the present series the highest in- 
cidence in both sexes is in the age group 66-70 
years. 

Site.—Of the tumours in this series 64 were on 
the face and a further 10 were on the ears, behind the 
ears, or on the neck. The remaining 2 were on 

MOLLUSCUM SEBACEUM 

(Five weeks’ duration) 

FIG. 205.—Drawing of molluscum sebaceum of five weeks’ 
duration and of histology of this particular tumour. 

the forearm. Rook and Whimster reported a patient 
with a tumour near the anus. But by far the 
commonest site is on the nose and cheek area 
(Table IT). 

Duration.—Probably the most striking feature 
about these tumours is their rapidity of growth. For 
this reason patients tend to seek advice early (Figs. 
208, 209 and 211). Of our patients 63 gave a 
history of eight weeks’ or less duration. Two 
patients had sought advice within a week of 
noticing the lesions and in both cases the tumours 
present were recognizable clinically as molluscum 
sebaceum. There is, however, some _ variability 
in the rate of growth. Fig. 206 (Case 9) shows 
the largest tumour seen: this tumour had been 
present for only eight weeks. Generally the 
tumour reaches its maximum size in from eight to 
twelve weeks. Two patients in the present series 
gave a history of one year’s duration, but this is 
certainly unusual. 



168 THE BRITISH JOURNAL OF SURGERY 

Table I.—DETAILS OF THE 76 CASES OF MOLLUSCUM SEBACEUM 
T 

_ 
Dura- 10-1 

No. INITIALS | SEX | AGE SITE TION ‘TREATMENT BIopsy REMARKS resol 
(WEEKS) : 

I M. McK. F. 64 L. malar 7 C. X rays (1200 r) Yes 
2 W.J.R. M. 46 R. cheek 5 C. X rays (1200 r) Yes Tar worker 
3 B.C. F, 78 R. cheek 5 C. X rays (1200 r) Yes 
4 R. C. M. 38 R. under eye 7 C. X rays (1200 r) Yes 
5 M. MclI. F, 60 L. side nose 4 C. X rays (800 r) Yes 
6 E. S. F. 42 L. cheek 6 C. X rays (1200 r) Yes 
7 a 3 M. 65 L. cheek 8 C. X rays (1000 r) Yes 
8 H. O’N. M. 50 R. cheek 4 C. X rays (1200 r) Yes ; 
9 W. W. M. 33 L. cheek 8 C. X rays (1000 r) Yes X rays 800 r given 3 miiis. later 

Very large tumour 
10 J.G M. 67 L. pinna post. aspect 6 Excision. X rays Yes Many actinic keratoses 

(1000 r) 
II H. W. F 71 L. pinna 7 C. X rays (1200 r) Yes 
12 J. McA. M 67 R. bridge of nose 24 C. X rays (1200 r) Yes 
13 M. McN. F 7° L. bridge of nose 2 C. X rays (1200 r) Yes 
14 M. K. F 67 L. forearm 7 Excision. X rays Yes 

(1000 r) 
15 Cc. &. F, 53 R. temple 2 C. X rays (1200 r) Yes Small wart 4 years on this site 
16 A. C. F, 57 R. upper eyelid I Excision Yes 
17 3.3. M. 39 Centre of forehead 12 C. X rays (1200 r) Yes 
18 M.T. | F. 70 L. cheek 2 Nil Yes Puckered scar left after spontaneous 

disappearance in § months 
19 M.G F, 47 L. side neck S Excision. X rays Yes Ik 

(1200 r) 
20 M.B F. 68 L. cheek 12 ‘. Yes 
21 M.R F. 72 L. inner canthus 5 C. X rays (1200 r) Yes 
22 D.B M., 4! L. side bridge of nose 7 Partial surgical Yes Inadequately removed by surgeon diffi 

removal 4 left untouched—this disappeared 
Puckered scar Pat 

23 y= 4 M. 53 L. cheek 12 C. X rays (1200 r) Yes usu 
24 W. J. B. M. 53 R. side nose 4 oe Yes 
25 H. A. M. 44 L. cheek 2 C. X rays (1200 r) Yes Also keratoses ara 
26 Ss. W. F. 23 Tip of nose 2 Cc. Yes the 
27 R. B. F. 69 L. cheek 16 C. X rays (1200 r) Yes 
28 eo M. 68 R. cheek 18 Podophyllin Yes Regarded as having spontaneous and 

disappeared exc 
29 M..C. F. 64 L. side neck 3 e. Yes 
30 A. C, F. 60 R. forearm ? vil Yes in 
31 M. M. F, 70 R. temple 6 C. X rays (1200 r) Yes see! 
2 M. T. F, $2 L. lower lip 4 C. X rays (1200 r) Yes ‘ 

33 E. D. F, 49 L. side chin 4 Excision Yes cas 
34 A. S. F. 59 R. cheek 8 X rays (800 r) No cas: 
35 +. OM. M. 61 R. side nose 8 C. X rays (500 r) Yes Crude filtrate prepared 
36 2. M. 57 L. side nose 4 c. Yes pre 
37 T. McD M. 61 R. cheek 4 Excision Yes Crude filtrate prepared 
38 A. C. F. 43 R. cheek 5 Nil No Disappeared some weeks later 
39 E.R F. 53 L. inner canthus 2 Excision Yes 
40 R. P M. 54 L. cheek 4 Nil Yes Rapid disappearance. Puckered 

scar 
41 B. C. M. 66 L. mastoid 52 C. X rays (1200 r) Yes 
42 J. W. M. 80 L. ear 3 c.. Yes 
43 N. McC M. 28 L. side neck 6 Excision Yes 
44 D.C. M. 71 To L. of lower lip 4 Excision Yes 
45 M.G F. 63 Outer L. upper eyelid 12 «.. Yes 
46 N.S F. 54 Centre R. cheek 3 c Yes 
47 M. McC F, 68 R. side nose 2 C. Yes 
48 H. McC F, 41 R. upper cheek 4 Excision Yes 
49 A. W. F, 38 R. side chin 6 X rays (1000 r) Yes Attempted removal and diathermy : 

weeks before. Recurred 2 weeks later 
50 J. W M. 54 R. cheek 6 c. Yes 
51 A. T F. 69 L. malar area 2 Nil Yes Puckered scar. Took § full months 

to disappear completely 
§2 D. S. G. M. 83 To R. of lip 6 Cc. Yes Multiple actinic keratoses 
53 W. S. M. 76 Post. aspect of R. pinna 4 c.. Yes Multiple actinic keratoses 
54 A. S. F. 58 R. cheek 6 C. X rays (1200 r) Yes 
55 I. C. M. 80 Tip of chin 2 C. X rays (1200 r) Yes 
56 M. MclI. F. 25 Tip of nose 2 co Yes 
57 nm. C. F. 33 Upper lip 9 c. Yes 
58 H. T. M. 39 Upper lid 4 ia Yes 
59 B. C. F, 35 L. side nose 3 C. X rays (1200 r) Yes 
60 M. S. F, 55 R. side nose 3 C. X rays (1200 r) Yes 
61 E. R. F, 49 Tip of nose 3 ed Yes ¥ 
62 E. W. F. 48 L. upper lid 5 a Yes ol 
63 S. M. F. 46 Back of L. neck I c. Yes 
64 T. McG. M. 69 L. mastoid 6 Al Yes al 
65 J. H. M. 49 L. side nose & es Yes ~ 
66 E. M. F. 42 L. side nose 6 ell Yes, 
67 R. B. M. 33 L. cheek 4 C. Yes W 
68 J. H. F. 30 R. cheek 6 "ol Yes 
69 S. H. F, 4! R. al. nose 4 Ca. Yes P 
70 W.O’N. | M. 55 L. side nose 3 Cc. Yes Ir 
71 H. McC. | M. 69 L. outer canthus §2 C. X rays (1200 r) Yes v 
72 F. M. F. 47 R. cheek 4 ad Yes 
73 S. M. M. 69 L. lower eyelid 9 ed Yes ‘ 
74 J. McD. M. 56 Bridge of nose 2 ; C. Yes SI 
75 D. B. M. 70 R. cheek . 3 a, Yes 
76 E. B. l M. 46 Centre R. upper lid 9 , X rays (2* 400 r) No Disappeared 3-4 weeks. No scaf Cc 

= 8 

C, = Currettage. 
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MOLLUSCUM 

NATURAL HISTORY 

The maximum size of the tumour is usually 
ro-1's cm. diameter. After this the lesion probably 

resolves spontaneously. It has been somewhat 

Molluscum sebaceum of eight weeks’ 
Before treatment. 

FiG. 206.—Case 9. _ 
duration. 

difficult to establish this point beyond all doubt. 
Patients come to have the tumour treated and are 
usually worried by what they invariably regard as 
arapidly growing cancer. It is just as easy to remove 
the tumour with a curette as it is to do a small biopsy, 
and histological examination is usually desirable to 
exclude any possibility of squamous carcinoma. But 
in a few cases spontaneous resolution has been 
seen to occur, e.g., a case reported by Musso, 1950, 2 
cases observed by Rook (in discussion on Musso’s 
case), and 4 cases (Cases 18, 38, 40, 51) in the 
present series (3 after small biopsy), as shown in 

Table II.—S1TE INCIDENCE OF 76 TUMOURS 

Face.— 
Nose 
Cheeks 
Inner canthus 
Upper eyelids 
Around lips (not ‘ red margin °) 

Chin 
Eyebrow area 
——_ 
Forehead 

Other Areas.— 
Ears 
Mastoid area 
Side and back of neck 
Forearms 

Ne 

mwWwNwe eh NN On 

64 

| Naww 

12 

‘TOTAI 76 

Indirect evidence is, however, also 
obtainable from the various treatments offered 
and carried out. MacCormack and Scarff recom- 
mended electrolysis combined with refrigeration 
with the CO, pencil in suitable cases, and in the 
present series a number of cases have had somewhat 
incomplete treatment, e.g., in one case an attempt 
wa: made by a surgeon to excise the lesion—this 
failed and a portion left behind was subsequently 
seea to resolve spontaneously (Case 22): in many 
cases the tumour was flattened to the level of the 
skin with a single cut of the scalpel and complete 
he ling took place; and in another case (Case 28) 
2§ per cent podophyllin in liq. paraffin was applied 

Figs. 210-212. 
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weekly (after preliminary biopsy) on alternate weeks 
for six weeks with gradual disappearance of the 
tumour. There was nothing dramatic about the 
response to podophyllin in this case and it was felt 

case three months after treatment by 
curettage and X rays. 

Fic. 207.—Same 

that the lesion was probably resolving spontaneously. 
In one case (Case 49), however, attempted removal by 
diathermy in another hospital was followed in one 
week by the appearance of a tumour which in a 
further two weeks reached the size of the original 
one. This yielded to a single dose of X rays (1000 r). 

The clinical appearance of the tumour is usually 
sufficiently distinctive to allow a diagnosis to be made, 

Molluscum sebaceum of four weeks’ 
duration. 

FIG. 208.—Case 33. 

but since it is so important from the patient’s point 
of view to eliminate any question of squamous 
carcinoma, a biopsy is usually desirable. (One case 
was regarded as showing such a good example of 
molluscum sebaceum that photographs in colour 
were taken before biopsy: this subsequent biopsy 
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showed an anaplastic squamous carcinoma.) The 
lesion is a firm hemispherical nodule, covered with 
normal skin except on the summit where a small 
adherent scale exists. When this scale is removed 
a rough papilliferous undersurface is revealed. Very 
little bleeding occurs. On breaking up the nodule, as 
for example, during curettage, the central bulk of 

yeah 
Be > 

See ee « Ra 
FiG. 209.—Case 24. Molluscum sebaceum of four weeks’ 

duration. 
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HISTOLOGY 

The similarity of the clinical appearan 
carried further into the histology. Again thx 
look alike ’. 
consists of ‘ stretched’ epithelium, and it 

2S js 

* all 
The outer boundary of the t: mour 

this 

F1G. 210.— Case 51. Molluscum sebaceum untreated. Photo 
taken five months aftera lesion on left malar region was first 
noticed. Shows slight scar left after spontaneous disappearance. 

F1G. 211.—Case 18. Molluscum sebaceum of two weeks’ duration. 

the lesion appears to be friable and is strikingly 
avascular. This curious friability, which is so readily 
explained by the histology, is almost diagnostic. 
None of the other skin tumours which are likely 
to be confused with molluscum sebaceum contain 
so much well-formed keratin. The contents are 
reminiscent of those of an inclusion cyst. 

Fic. 212.—Sarne case seven weeks later (untreated). 

which makes a diagnosis of malignancy or pre- 
malignancy so tempting (Fig. 213). The rapidly grow- 
ing tumour necessitates a rapid growth of individual 
cells in the lining basal-cell layer and mitoses are 
excessive in the outer few layers. The basement 
membrane is often missing in places, again, we 
presume, owing to the rapid growth of the tumour 
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MOLLUSCUM 

and to the associated reactive inflammatory change. 
iris as if the lining membrane cannot keep pace with 
the increase in size of the contents. Low-power 
gelds demonstrate that the bulk of the tumour is 
made up of iong coiled papilliferous processes all 

producing large quantities of well-formed keratin 
Fig. 214). Acanthosis is not a feature of the 

SEAN ae ha. 
ae? Y— 

FIG. 213.—* Pseudo-epitheliomatous hyperplasia’ at the base 
of a rapidly-growing tumour. 

‘IG. 215.— Large amounts of well-formed horn in the centre 
of the tumour. 

main mass of the tumour: rather the reverse, 
and, indeed, a striking feature is that of well- 
formed but very thin epithelium with well-formed 
but copious horn (Fig. 215). Acanthosis is, how- 
ever, apparent in the outer lining or epithelium 
near its junction with normal epithelium (Fig. 216). 
This may be the result of associated inflammatory 
change produced by rapid growth and irritation by 
the bulk of the tumour itself acting as a foreign 
body. The condition has been frequently diagnosed 
histologically as a squamous papilloma with or 
without premalignant change or as a squamous 
carcinoma. However, we have never observed any 
inv: sive growth nor direct evidence of frank malig- 
han :y—nothing more than a possible premalignant 
cha ige—and one feels that this can be explained as a 

SEBACEUM I7I 

simple hyperplasia in response to rapidity of growth 
and inflammatory reaction. 

MacCormack and Scarff pointed out that inclusion 
bodies were not present. Some small, red staining 
bodies can be seen with lLendrum’s phloxin- 
tartrazine stain (Lendrum, 1947), but in a control 
series of other keratin-forming tumours, e.g., actinic 

keratinization in the centre of the 
tumour. 

214.—Excessive 

Fic. 216.—Junction of normal but thin epidermis with edge 
of a tumour. 

keratosis, squamous carcinoma, ‘ hair matrix ’, basal- 
cell epithelioma, etc., similar bodies were demon- 
strated and are undoubtedly small foci of keratin 
formation. 

The histological anatomy suggests that the tumour 
starts with a cuffing of the epidermis, and on 
this numerous papilliferous growths take place, the 
final result being a cyst-like arrangement (Fig. 
205). 

AETIOLOGY 

MacCormack and Scarff (1936) thought that the 
tumour was most probably “ due to hypertrophy and 
inflammatory changes in a sebaceous cyst”. We 
find this explanation unacceptable from the histo- 
logical and clinical appearances of the condition. 
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Four of our cases had associated actinic keratoses 
but this would not be unusual in the age groups 
concerned. Only one of our patients had been 
working at any time with pitch and tar. 

It is tempting to consider a virus aetiology, but 
against this we have the following facts :— 

1. The lesion is usually single. Viromas, with 
the occasional exception of plantar warts, are usually 
multiple, e.g., common warts, molluscum contagio- 
sum lesions. 

2. The condition is more common in the older 
age groups. 

3. No transference of the lesions has been seen. 
4. Attempts to reproduce the tumour experi- 

mentally by intradermal injection of a crude filtrate 
into my own forearm failed on four separate occasions 
using two different filtrates from typical tumours. 
The experiment repeated on a patient who had had 
a molluscum sebaceum was also unsuccessful. 

NOMENCLATURE 

MacCormack and Scarff gave us the name 
‘molluscum sebaceum’. Unfortunately this name 
had previously and has since been used as a synonym 
for molluscum contagiosum (Diseases of the Skin— 
Sutton and Sutton). Rook and Whimster (1950) 
prefer ‘keratoacanthoma’ as suggested by Dr. 
Freudenthal. 

Although molluscum sebaceum is certainly a 
poor name for the condition yet rather than confuse 
the issue further one feels that the original name 
should be retained. 

TREATMENT 

Our best cosmetic results have been obtained 
by simply cutting off the top of the tumour flush 
with the skin and applying light superficial cautery 
to the base. The remainder of the tumour seems 
to disappear after this mild trauma, and the biopsy 
specimen so obtained, though not perfect, is usually 
good enough to establish finally the nature of the 
tumour. Of our tumours 30 have been so treated. 
A further 27 have had the same procedure followed 
immediately by a single dose of X rays (800-1200 r) 
(Fig. 207). There is little, if any, advantage in giving 
X rays in addition to curettage and few of our 
recent cases have been so treated. As mentioned 
previously, a few were left to disappear spontaneously. 
In these cases puckered scars resulted, and there 
seems little point in carrying on this experiment. 
To quote Dr. G. B. Dowling (1952): ‘‘ now that we 
all accept the benign nature of this condition, we 
can get down to the job of treating our patients ”’. 

RELATED CONDITIONS 

Recently Fouracres and Whittick (1953) have 
attempted to relate the condition known as “ spon- 
taneously healing epithelioma of the skin ”’ (Smith, 
1934) with molluscum sebaceum. Clinically and 
histologically these tumours are in every way 
comparable and Fouracres and Whittick concluded 
that they were identical. These authors explained 
the local destructive effects of the spontaneously 
healing epitheliomata as due to previous irradiation 
therapy. However, this condition as described to 
date includes the features of multiplicity of lesions 
and familial incidence. 

JOURNAL OF SURGERY 

Poth (1939) and Fliegelman and Lovema: ( 1952 
have described tumours which occur on th: dorsy| 
surfaces of the hands, follow the effects of sev: ce sup. 
burn, and are multiple and self-healing. Pot : calle, 
these lesions ‘ tumour-like keratoses’ and fiom the 
available descriptions, photographs, and stu: y of , 
histological section kindly lent me by Dr. Fliezelmay 
there is no doubt that this condition is related tp 
molluscum sebaceum. However, the feature of 
multiplicity of lesions, the necessity for a backwround 
of actinic dermatosis, and the added finding of 
contained sebaceous-like material in ‘ tumour-like 
keratoses’ are distinguishing features. 

In the meantime, and until more examples of these 
various tumours have been studied, it would seem 
that we must distinguish (a) molluscum sebaceum. 
(6) spontaneously healing epithelioma of the skin. 
and (c) tumour-like keratoses, but in view of the 
marked individual clinical and histological similarity 
it seems that these various tumours are closely related, 

CONCLUSIONS 

1. Molluscum sebaceum is a benign tumour of 
the skin which initially grows rapidly but reaches its 
maximum size in from eight to ten weeks. Thereafter 
most tumours slowly disappear spontaneously. 

2. The face is the most commonly affected area, 
but the ears, neck, forearms, and buttocks may 
occasionally be affected. 

3. The diagnosis can readily be made _ both 
clinically and histologically, but a biopsy is desirable 
in all cases. 

4. Cutting off the top of the tumour flush with 
the skin and effecting haemostasis with light cautery 
is a satisfactory form of treatment in those cases 
where the clinical diagnosis is reasonably certain. 
The cosmetic result from this operation is excellent. 

5. Molluscum sebaceum is a very common 
tumour. 

I wish to acknowledge my thanks to Dr. G. B. 
Dowling, who instigated the present investigation ; 
to Professor J. Henry Biggart, C.B.E., who gave 
much advice on the histological interpretations ; 
and to Drs. Ivan H. McCaw, Reginald Hall, and 
John Jefferson, who so kindly allowed me to study 
their cases. Mr. G. A. Smith prepared Fig. 205, and 
Mr. D. H. R. Mehaffey was responsible for the 
photographs. 
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' all-wed to pass straight into the jejunum. 

THE 

By P. R. ALLISON 

ROUX LOOP 

THE ROUX LOOP 

AND L. TAVARES DA SILVA 
FROM THE DEPARTMENT OF THORACIC SURGERY, THE GENERAL INFIRMARY AT LEEDS 

EXPERIENCE Of hiatal hernia and reflux peptic 
xsophagitis has thrown more and more doubt on the 
yisdom of performing mediastinal cesophago-gastric 

ynastomoses. In this unit the operation has been 
virtually abandoned for many years, except for its 
gecasional use as a purely palliative measure in a 
patient with a very short expectation of life. In 
its place eesophago-jeyunal anastomoses have been 
ysed. Most of the patients had a carcinoma of the 
upper end of the stomach or lower end of the 
esophagus, and it was felt that the dictates of 
pathology required a high resection of the cesophagus 
at least 2 in. above the top of the growth as seen 
through the «esophagoscope. In operations for 
malignant disease it is important that the resection 
should not be done with an eye to the exigencies of 

anastomosis, but that the points of section of the 
gut should be chosen with a view to complete 
extirpation of the disease. The only csophago- 
jejunal anastomosis that allows this freedom is the 
so-called Roux loop, for it may be fashioned to 
reach almost any level. Apart from a few rarities, 
the other patients in this series have had a peptic 
ulcer of the cesophagus with stenosis, and in these 
also it has been necessary to perform a high anasto- 
mosis, for the strictures occur at the top of a sliding 
hernia of the stomach and cause permanent cesophageal 
shortening. 

The purpose of this paper is not to consider the 
indications for a Roux loop, but to describe an exact 
technique for its preparation, and to give results to 
show that with care and experience its use need not 
seriously affect operative mortality. It seems, from 
the experience of others, that the morbidity after 
esophagojejunostomy is less with a Roux loop than 
after any other form of anastomosis. 

Historical Note.—The use of an eponym calls 
for some justification and a brief historical survey. 
The important underlying principle in the use of 
intestine for cesophageal anastomosis is its elongation 
by a plastic operation on the mesentery, with division 
of one or more rami intestini tenuis (Fig. 217). The 
study of forty-seven books and papers has shown 
that many authors have claimed originality or 
priority for slight differences of use or technique, 
which have added to the sum of knowledge and 
experience without justifying special comment. 

The anatomy of the intestinal arteries was well 
known to Vesalius (1540) and probably to many 
before him. In 1875 Litten demonstrated that 
ligature of some of the intestinal vessels does not 
necessarily cause necrosis, and in 1897 the subject 
of collateral circulation was studied by Bier. 
Wullstein in 1904, after observations on the cadaver, 
proposed both a mediastinal cesophagojejunostomy 
and an antethoracic cesophagoplasty by a combina- 
tion of intestinal loop and skin tube, using the basic 
principle of division of intestinal arteries and T- 
anastomosis. He suggested that it was not necessary 
to ‘ivide the jejunum below, but that food should be 

It was 

left to Cesar Roux, however, to perform and publish 
in 1907 the first successful operation on man. He 
brought up a loop of intestine subcutaneously on 
the anterior chest wall as far as the neck, anastomosed 
the lower end to the stomach and restored intestinal 
continuity by a Murphy button (Fig. 218 A). His 
description was published before the anastomosis 
between the loop and the cervical cesophagus had 

Fic. 217.—Diagram to illustrate the principle of the Roux loop. 

been completed. Herzen (1908) mobilized a similar 
loop, but did not anastomose it to the stomach, and 
restored intestinal continuity by T-anastomosis (Fig. 
218 B). He did this in Moscow in 1907 and, accord- 
ing to Yudin (1944), was the first man to complete all 
stages of the operation. It took four months. 

In 1934 Ochsner and Owens reviewed all the 
published antethoracic cesophagoplasties, and they 
found 100 jejuno-dermato-cesophagoplasties and 36 
jejuno-cesophagoplasties. The latter carried a mor- 
tality of 46-6 per cent. Necrosis of the end of the 
loop occurred in 20 per cent of all antethoracic 
cesophagoplasties using the Roux technique. Yudin’s 
classical paper in 1944 described antethoracic sub- 
cutaneous loops for the treatment of 80 patients 
suffering from caustic esophageal stenosis. The use 
of such a loop in the mediastinum was tried in dogs 
with fatal results from 1901 onwards by Jiano (1932), 
Enderlen and Hotz, and Onii and Kasasawa, but in 
1913 Uffreduzzi and Giordano did this with success. 
In the thoracic surgical department at Leeds the Roux 
loop has been used for mediastinal cesophago- 
jejunostomy since 1944, and in 1946 a paper was 
published by Allison describing its use as a palliative 
measure for irremovable carcinoma of the cardia 
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(Fig. 218 C). In most clinics cesophagogastric the lymphatic glands, though unimportant ; them. F 
anastomosis has been preferred. In 1944 Garlock selves, must always be secured by liga ure orm the Pp 
stated: “It is immediately apparent after careful diathermy, as they may otherwise tear aw. y from Mm try, 
scrutiny that the utilization of a loop of small intestine _ the parent vessel and cause oozing into the m: sentery At th 
to form a new cesophagus intrathoracically is fraught with danger to the blood-flow in the main \ cin. If jm from 
with great danger from the standpoint of blood- diathermy is used for these small vessels, gr-at car. i isolat 
supply of the transplanted loop. I believe that has to be taken that the coagulation does no: extenj  andt 
such an operation in the human is neither technically up to the major trunk. When the mesentery is very by li 
feasible nor desirable ’’, and a year later Sweet (1945), thick and fatty, these small vessels may be tie mai i 10 ini 
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FiG. 218.—A, Antethoracic subcutaneous cesophageal replacement as used by Roux. The lower end of the intestinal loop is 
anastomosed to the stomach. 8B, Similar subcutaneous loop as used by Herzen. The stomach is excluded from the food track and 
intestinal continuity is restored by T-anastomosis. C, Loop used by Allison for mediastinal anastomosis to by-pass an irremovable 
obstruction at the cardia. 

in recommending an inverted-U loop with entero- source of trouble as they are not shown by trans- 
anastomosis, said that the use of a Roux loop “pre- illumination. They must be found, secured, and 
sented technical difficulties which are likely to cut by patient dissection. Whatever the pattern of 
compromise the result”. In 1945 Clark described the arcades may be, it is best to start the loop about 
a successful cesophageal resection for carcinoma with 4 in. from the duodenojejunal flexure. In _ this 
the use of a Roux loop, in two stages. Stefadu description these 4 in. of jejunum will be referred 
(1946) reported from Russia 256 resections with to as “the afferent limb of the T-anastomosis ” 
intrathoracic reconstruction either with stomach or If this part is long, it may rotate and twist the Roux 
jejunum. Since then the Roux loop has had increas- loop on its long axis, causing intestinal obstruction; 
ing adherents and papers have appeared from _ it should be kept short even if the arcades immediately 
Reynolds and Young (1948), Harrison (1949), below are unsatisfactory and the upper end of the 
Allison and Borrie (1949), and Robertson and Sarjeant Roux loop has to be sacrificed. It will ultimately 
(1950). join the left side of the loop by a T-anastomosis, the 

details of which will be described. In this account 
TECHNIQUE the words ‘ left’ and ‘ right ’ refer to the sides of the 

As the arrangement of the vascular arcades in the _ patient, irrespective of the position of the operating 
mesentery is subject to variation, it is necessary in surgeon. 
each patient to examine them by holding up and The assistant should hold as long a length of 
spreading out the intestine. When the mesentery intestine as possible in his two hands, so that with 
is thin this can be done by the room lights, but when the mesentery it forms an outstretched fan. The 
there is much fat a small light on the end of a_ vascular arcades are first dissected without division 
malleable probe is useful for transillumination. of the intestine. If the intestine is divided, any 
The more experienced the surgeon, the less will he traction during dissection is felt by the vessels, 
be defeated by inadequate vascular bridges, but an whereas the intact intestine acts as a splint during 
occasional patient will be found where the arrange- the manipulations. It is better to expose the vessels 
ment of vessels is so unusual and unusable that along by incising only that layer of peritoneum nearer the 
loop cannot be made. Even with very fat, inelastic surgeon, and stripping down the fat, leaving the other 
mesenteries, a good loop can be made if enough care __ layer of peritoneum intact until the loop is complete. 
is taken and if the transilluminating lamp is strong In this way the light through the mesentery is 
enough, for the fat can be stripped away from the _ diffused so that it shows the vessels without casting 
vessels quite easily. The small vessels to and from a glare into the surgeon’s eyes. 
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Fro n the point chosen for division of the intestine, 
the per.tconeum is cut towards the root of the mesen- 
ery, and the first arcade divided between ligatures. 
At this level the arcade may be a single artery and 

fom one to four veins (Fig. 219). They should be 
isolate’ individually, doubly ligatured with fine silk, 
andthen divided. The use of artery forceps followed 
py ligation is to be condemned altogether as likely 
19 injure or compress adjacent vessels. The incision 
is then carried along the arcade about 5 mm. behind 
the vessels to the next supplying trunk, and the fatty 
tissue and lymphatic glands are stripped gently back, 
their small blood-vessels being coagulated or liga- 
tured. The next trunk is exposed close to its division 
into the arcades, and cut between ligatures. The 
artery and vein should be cleaned, ligatured, and cut 
separately, whether they divide at the same point or 
not. A single ligature around the artery and vein 
together reduces the extensibility of the loop, and is 
very liable to slip off when slight traction is applied 
to the mesentery to bring it into its new position. 
The artery is usually placed in the mesentery on the 
left of the vein, so that with a left thoraco-abdominal 

Fic. 219.—The start of the peritoneal dissection 4-6 in. 
from the duodenojejunal flexure. The first and second arcades 
have been divided. Note that the peritoneum on the far side of 
the mesentery is intact. The line of ultimate section of the 
intestine is indicated. 

incision it is nearer the surgeon. This cannot always 
be depended upon, however, for large venous trunks 
may cross on the left of the artery at some points, and 
on the right at others. Usually the artery can be 
isolated first, and the dissection should be carried so 
close to it that there is no danger of injuring the vein. 
When the artery has been ligatured and divided, the 
sik on the intestinal end may be left long and used 
for gentle traction, so that the deep aspect of the 
vessel may be further separated from the under- 
lyirz vein and peritoneum by division of the delicate 
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cellular tissue uniting them (Fig. 220). The same 
process is repeated along the next arcade to the next 
main trunk, and so on until a long enough loop is 
obtained. At no time are vessels supplying the loop 
held with forceps. They are kept gently extended 

f 

| 

FiG. 220.—Dissection of the divided artery from the 
underlying venous arcade. 

by the assistant holding the intestine, and only the 
peritoneum and cellular tissue are held with forceps 
while the vessels are cleaned. 

The height to which the loop may be taken is 
not determined by the length of intestine, but by 
that of the free edge of its mesentery. The nearer the 
arcades are to the intestine (that is, the shorter 
the arteriz recti), the more nearly parallel will be the 
intestine and the free edge of its mesentery. If 
the main trunks divide to form the arcades close 
to the posterior abdominal wall, and the arteriz recti 
are long, the loop will be in the form of a gophered 
frill, and its effective !ength will be smal]. It is not 
necessary, however, to divide the peritoneum at 
the same level in the mesentery as the vessels are 
divided, and by the following simple device an 
otherwise ineffective loop may be made long enough : 
the peritoneal incision is carried along the top of the 
arcade where it is nearest to the intestine, and instead 
of passing back to the point of division of the vessel, 
it is carried straight across to the summit of the next 
arcade. The trunks of the vein and artery are then 
stripped of peritoneum and cellular tissue, not only 
to their point of division to form the arcade, but along 
their branches to the chosen level of peritoneal 
section, so that this part of the arcade is left hanging 
down from the free edge of the mesentery uncovered 
by peritoneum (Fig. 221). This increases the 
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effective length of the loop without imperilling its 
blood-supply. When the intestinal loop is drawn 
up into position the exposed parts of the vessels tend 
to retract into the free edge of the mesentery and 
are protected against too much elongation by the 
supporting double edge of peritoneum with its 
contained cellular tissue. 

The ideal Roux loop is one that reaches to the 
point of anastomosis exactly, without tension in its 

FIG. 221.—Division of the peritoneum nearer to the 
intestine with stripping of part of the vascular arcades to their 
points of division in order to increase the effective length of the 
loop. 

mesentery, without any surplus length, and in a 
straight line. The straightness of the intestine 
depends upon the length of its free mesenteric border 
being as nearly as possible equal to the length of the 
gut. The effective length therefore depends on the 
exact technique of division of peritoneum and cellular 
tissue, whilst the viability is governed by the care 
and accuracy of division of its vessels. It is important 
that an estimate of the required length of loop should 
be made at the beginning for the risks are increased 
if vessels are divided unnecessarily to make too 
long a loop, or if a good loop is stretched only a 
centimetre too far and its draining vein occluded. 
It is equally ineffective if the limits of resection of a 
carcinoma, or indeed a simple cesophageal stenosis, 
must be governed, not by the dictates of pathology, 
but by the available length of a poorly constructed 
intestinal loop. 

The vascular arcades tend to become bigger 
towards the middle of the jejunum, so that a greater 
length of loop is obtained by the division of one 
trunk here than at the upper end. It may happen, 
therefore, that where a loop is just too short, the 
division of a further vascular trunk may be justified, 
even though it makes the circulation in the upper end 
of the loop inadequate, for the length of devitalized 
intestine that has to be cut away may be less than the 
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extra length gained by division of the new 
Thus, if the loop prepared is, for example, 3 
short to reach the proposed level of anast: mosis 
without tension, and if as many vessels have been 
divided as is consistent with its viability, it sti! may 
be feasible to divide a further trunk and resect the 
devitalized end of the loop, for the extra length 
obtained may be 12 cm. and the part to be resected 
only 8 cm., giving an overall gain in length of 4 cm, 
It is better to do this than to make an anastomosis 

under tension or to use intestine with a poor circula- 
tion. If a leak occurs from an cesophagojejuna 
anastomosis of this sort, where there has been no 
defect in the suturing, it is always the intestine which 
leaks from necrosis and never the cesophagus. 

When it is thought that enough vessels have been 
divided to give the estimated length of loop, the 

remaining peritoneal layer on the deep side of the ves- 
sels is cut. The gut itself is then divided at the 
level already chosen (Fig. 219). In order that this 
may be done without sacrifice of any length of loop, 
one or two arteriz recti above the point of section 
are divided close to the intestine to make a gap, 
across which two narrow crushing clamps can be 
applied. The gut is divided between the clamps, 
and the upper end of the loop closed by a continuous 
inverting catgut suture. Too much infolding must 
be avoided, for the subsequent cesophageal anasto- 
mosis is to be immediately subterminal, and a bulky 
piece of infolded intestine can interfere with this 
by prolapse into the stoma. 

It is, of course, possible to apply a non-crushing 
clamp to the intestine with the object of joining it 
to the esophagus end to end, but there are many 
advantages in closing the loop and performing a 
subterminal anastomosis: firstly, if the loop is 
completed early in the operation, it can be dropped 
back into the abdomen until it is needed for the 
anastomosis, and after this interval any doubts about 
its viability can be answered; secondly, with the 
end closed the loop can be threaded through aper- 
tures in the transverse mesocolon, the diaphragm, 
or wherever it is to pass, without soiling the tissues ; 
thirdly, a stoma may be ‘tailor-made’ to suit the 
cesophagus both in size and direction, for it may be 
necessary to cut the stoma obliquely across the 
intestine rather than transversely ; and fourthly, it 
is better that no clamp should be applied to the end 
of the loop that may damage the vessels of that part 
used for the anastomosis. 

The T-anastomosis.—When the loop has been 
tried in the position it is to take and is found to 
be satisfactory, or after it has been joined to the 
cesophagus, the T-anastomosis may be performed 
below the transverse mesocolon. The _ superior 
mesenteric vessels pass down in front of the third 

part of the duodenum, and if reflected upwards 
would naturally lie to the right of the duodeno- 
jejunal flexure (Fig. 222.) When a Roux loop has 
been fashioned, therefore, it should pass upwards 
through an aperture in the base of the transverse 
mesocolon to the right of the duodenojejunal flexure, 
and the afferent limb of the T-anastomosis should 
join it on the /eft side. Any other arrangement 
would mean that the free edge of the mesentery 
of the loop carrying the main blood-vessels and 
particular the main blood drainage, would pass ovel 

runk, 
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infold it completely. The free edge of the mesentery 
of the afferent limb must be sutured to the left side 
of the mesentery of the Roux loop to prevent a 

juodenum or a coil of upper jejunum, and would 
therefore be subject to pressure and venous oblitera- 
ion if the intestine became distended. The short 

FIG. 222.— Diagram to show how the free edge of the 
mesentery of the Roux loop lies naturally on the patient’s 
right of the duodenojejunal flexure. 

aflerent jejunal limb of the T-anastomosis is apposed 
to the left aspect of the Roux loop below the trans- 
verse mesocolon in such a way that the stroma will 
be across the length of the loop. This short piece 
of jejunum is still occluded by a crushing clamp. 
The clamp is brought so that the mesenteric and anti- 
mesenteric borders of the two pieces of gut corre- 
spond, and their peritoneal coats are then sutured by 
acontinuous Lembert stitch of catgut fixed at each 
end (Fig. 223). The crushing clamp is removed, and 
the crushed margin of intestine excised. The Roux 
loop is incised without clamps and a continuous 
catgut stitch passed round the whole circumference 

IG. 224.—Completion of the T-anastomosis by suture of 
the free edge of the mesentery of the afferent limb to the left 
sid: of the mesentery of the loop. 

of ths stoma, including all layers of both pieces of 
gut. The original peritoneal stitch is continued round 
the s cond half of the circumference of the stoma to 

FIG. 223.—Steps in the T-anastomosis. 

possible internal hernia here (Fig. 224). The other 
apertures are closed by stitching the free edge of 
the mesentery of the loop to the posterior abdominal 

_ Fic. 225.—Obliteration of peritoneal apertures by suture 
of the free edge of the mesentery of the loop of the posterior 
abdominal wall and transverse mesocolon. 

wall and transverse mesocolon (Fig. 225) and by 
stitching the loop itself to the edges of the incised 
mesocolon (Fig. 226). 

12 
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The Placing of the Loop.—In this series the 
loop was nearly always used for mediastinal 
cesophagojejunostomy, but in early years a few 
reconstructions were done beneath the skin of the 
anterior chest wall. The most direct route is the 
retroperitoneal one. Where a radical total gastrec- 
tomy has been done, with resection of the body of 
the pancreas and its lymphatics, as previously 

Mar, ) [rive 

FIG. 226.—View from above to show the Roux loop being 
sutured to the aperture in the transverse mesocolon to prevent 
internal hernia. 

described (Allison and Borrie, 1949), the loop above 
the transverse mesocolon lies naturally on the 
posterior abdominal wall. The hiatus of the dia- 
phragm has been resected, and the loop passes 
through the gap into the mediastinum. When the 
diaphragm is closed at the end of the operation, the 
loop is sutured to the edges of the new hiatus to 
prevent herniation, and a further useful precaution 
is to stitch the transverse colon to the diaphragm in 
an arc in front of the loop. This last measure has 
the double advantage of preventing a possible 
volvulus of the mobilized splenic flexure, and also 
of concealing the aperture in the diaphragm from 
the restless small intestine. 

When the Roux loop is used after resection of 
a simple lesion of the cesophagus, the body of the 
stomach and pancreas are still in place, but the 
upper end of the stomach has been closed and infolded. 
If the lieno-renal ligament is divided, the spleen 
and pancreas can be drawn forward, with only blunt 
dissection of the retroperitoneal tissues, as far as the 
hiatus. The intestine can then be brought up 
behind the pancreas and stomach and through the 
cesophageal hiatus to the mediastinum. When the 
stomach and spleen are replaced and the lieno-renal 
ligament sutured, the loop above the mesocolon is 
entirely retroperitoneal and protected. 

In the operation of palliative cesophagojejunos- 
tomy for irremovable carcinoma of the cardia a 
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completely new path has to be found for t! loop 
in order to avoid the growth. It may be _ sasseq 

through the diaphragm laterally, a new apertur being 
made in the muscle just above the external ; rcuate 
ligament. It then comes to lie in the left pleura 
cavity and passes upward and inward, to enter the 
mediastinum at the level chosen for anastomosis 
with the cesophagus. 

sophagojejunal Anastomosis.—Contiary 
old surgical teaching, the viability of the cesophagys 
is so good that very extensive mobilization and 
division of its blood-vessels may be carried out if 
necessary. When its lower end has been resected, 
as for carcinoma of the cardia or a peptic ulcer of 
the cesophagus, the cut end of the cesophagus is best 
sutured to the anterior surface of the Roux loop 
immediately below the blind end of the latter. After 
the csophagus has been mobilized for 2-3 in. an 
atraumatic anastomosis clamp may be applied, and 
it has been the practice in most of the operations in 
this series to use the straight clamp designed by 
Crafoord for coarctation of the aorta. If lightly 
applied, it can be left on without damage to the 
cesophagus as long as may be necessary. If the loop 
lies vertically in the mediastinum, the incision for 
the stoma will be transverse ; but if the loop is a 
little curved and enters the mediastinum at an angle, 
the incision may be oblique, and occasionally it will 
have to be longitudinal. It should always be 
immediately subterminal, however, for if any length 
of loop is left above the anastomosis it will tend to 

FIG. 227.— Steps in the anastomosis of the esophagus to 

the Roux loop. 

form a diverticulum, which may cause trouble. 
The loop is laid in the mediastinum and the exact 
site and direction of the proposed stoma defined. 
It may then be withdrawn from the wound and laid 
on a swab while an incision is made through the 
serous and muscular layers. The exposed vessels 
in the submucosa can be understitched with fine 
catgut and divided, so that the mediastinal anasto- 
mosis is not hampered by tiresome bleeding. The 
use of a coagulating current or a clamp across the 
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intestie to stop bleeding is dangerous and should 
pe avoided. The fibromuscular layer on the 
posterior aspect of the cesophagus is sutured to the 

serous and muscular wall of the intestine just above 

the incision, by five or six interrupted catgut stitches 
‘Fig. 227). The mucosal layer of the intestine is 
incised, and a continuous catgut stitch is passed 
through all layers of both cesophagus and intestine, 
starting at the right side, passing along the posterior 
wall, and round the left side just on to the anterior 
lip. A second stitch is started at the right side, tied 
to the free end of the first one, and brought round the 
front toward the left. This technique allows the 
more dangerous far side of the mucosal junction 
to be done accurately, for the stoma is still open to 
direct inspection. This continuous stitch meets 
and joins its fellow on the anterior surface towards 
the left side. The cesophageal mucosa has a great 
tendency to retract, and care must be used to ensure 
that it is caught with every turn of the needle. The 
anastomosis is completed by four or five interrupted 
stitches on the cesophagus and the serous layer of 
the intestine, so that the deep layer is completely 
buried and covered with peritoneum. Elaborate 
stitching or the use of non-absorbable suture material 

is unnecessary (Fig. 228), and may be harmful. 
The mediastinal segment of the loop may be sutured 
to the cut edge of mediastinal pleura by a few 
interrupted stitches, but the pleura is never tightly 
closed over the loop. 

RESULTS 

An analysis of the personal experiences of one 
of the authors with the use of a Roux loop for 
mediastinal cesophagojejunostomy is shown as 
follows : 

Simple Lesions.— 
Stenosis from cesophageal peptic ulcer 
Stenosis from gastric peptic ulcer 
Total gastrectomy for high gastric ulcer 
Leiomyoma of cardia 

Malignant Lesitons.— 
Radical total gastrectomy and partial 

cesophagectomy 44 
Palliative anastomosis without removal 

of growth 17 

Total 89 

In the series of simple lesions there have been no 
operative complications referable to the Roux loop. 
In the operations for malignant lesions there were 
8 deaths which may have been associated with the 
use of the Roux technique. In 3 of these the loop 
became gangrenous, and in § there was a faulty 
mediastinal anastomosis leading to death. There 
can be no doubt that some of these last were examples 
of inadequate suture technique, but when a patient 
dies from mediastinal and pleural infection four or 
five days after operation, and especially if the post- 
mortem examination is delayed, it may be impossible 
to say whether the leak was due to faulty apposition 
at tie time of operation or to patchy terminal 
hecrsis of the intestine occurring later. Leaks are 
not unknown after other forms of mediastinal 
anas omosis. Gangrene of the loop may occur from 
thre main causes: firstly, the intestine may not 
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have been provided with an adequate circulation at 
the time it was fashioned; secondly, the venous 
return may be obstructed when the loop is placed 
in position, either by the kinking of the mesenteric 
free border over some ridge of tissue, or by oozing 

FIG. 228.—Mediastinal anastomosis of cesophagus to Roux 
loop performed by the technique described. From a patient 
who died from pulmonary embolus. 

of blood into the mesentery from a small torn 
vessel; and thirdly, by post-operative venous 
thrombosis in the mesentery. The first of these 
should not occur if the loop is fashioned early in the 
operation, and allowed to lie idle in the abdomen for 
an hour or so while the resection is being done. 
The second can only be avoided by careful inspection 
and palpation of the bed of the mesentery, with 
particular note of such danger points as sharp peri- 
toneal reflections, the cut end of the pancreas, or 
the edge of the diaphragm. The third is more 
likely to be found in patients with malignant disease, 
and more particularly where emaciation has occurred. 

One catastrophe occurred early in the series when 
the importance of a short afferent limb to the T- 
anastomosis was not recognized. For this patient 
a piece of jejunum about 12 in. long was anastomosed 
to the right side of the Roux loop; it filled with 
blood from a leaking duodenal artery, and by its 
weight caused a rotation of the Roux loop on its long 
axis through 180°. The patient died. 
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One hernia of small intestine occurred through 
the diaphragmatic opening into the mediastinum, 
and this proved fatal. One patient developed a 
small intestinal hernia beneath the free edge of the 

_ Fic. 229.—Radiograph showing a barium meal in a patient 
with a mediastinal cesophagojejunostomy. Note slight reflux 
into the afferent limb of the T-anastomosis. 

mesentery of the Roux loop, but this was recognized 
and corrected. 

Functional Results.—A radiograph with in- 
gested barium from a patient with a high mediastinal 
anastomosis is shown in Fig. 229. 

Of the 27 patients who have survived operation 
for simple lesions, 19 are well in all respects, taking 
meals that are normal in quality, but slightly smaller 
than those of other members of the family. Their 
weights are steady and one patient increased his 
weight from 6 st. to 12 st. All patients in this 
series are working, except for two who died from 
pulmonary tuberculosis one year and four years 
respectively after operation. Two patients have 
developed anemia which has responded to medical 
treatment, and one has a ‘dumping syndrome’ 
that necessitates rest after meals. In 3 patients 
the result is moderate, for they have occasional 
diarrhoea and discomfort after meals, but domestic 
anxieties and bolting of food are contributory 
factors. 
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The results in the malignant series arc more 

varied and more difficult to assess. The re ief of 
dysphagia by palliative anastomosis has over- iddep 
ali other considerations in those in whom the lesion 
was not resectable, and these patients have beep 
both comfortable and happy for varying times. 
Amongst those in whom a radical dissection fo, 
advanced disease was carried out were some who 
developed steatorrhcea, diarrhoea, and discomfort 
after meals. All these died early of metastases, and 
it was thought that the removal of a large lymphatic 

area, together with the blocking of other lymphatic 
channels by malignant permeation, was probably 
responsible for their disorders. Those who survived 
for any time usually took their meals normally and 
in comfort, but few of them gained more than a few 
pounds in weight. 

One man has worked in a coal mine for four and 
a half years without losing a day for illness ; one has 
had a similar record for five years as a scene shifter 
in a theatre. Some have occasional attacks of loose 
stools associated with dietetic imprudence or infec- 
tion, but this has caused no discomfort. All patients 
have been advised to take a liver preparation daily, 
to eat their meals dry, and to take dilute hydro- 
chloric acid if they develop an intestinal infection. 
It is hoped that full metabolic studies may be possible 
in the future. 

SUMMARY 

1. A detailed technique for the preparation of a 
Roux loop and its anastomosis to the cesophagus in 
the mediastinum is described. 

2. A short historical note is given. 
3. The personal experience of one of the authors 

is analysed. It consists of 28 anastomoses for simple 
lesions at or about the cardia, and 61 for malignant 
disease. 
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ABERRANT HEPATIC ARTERIES 

AN UNUSUAL COMBINATION OF ABERRANT HEPATIC ARTERIES 

By C. P. MILLS 

ANATOMY DEPARTMENT, UNIVERSITY OF SHEFFIELD 

ANOMALIES of the hepatic arteries are frequent. 

Flint (1923), in 200 post-mortem dissections, found 
anomalous right hepatic arteries in 42 cases, while 
Michels (1949), in the same number of dissections, 
found anomalous right or left hepatic arteries in 
g4specimens. During routine anatomical dissection 
of a subject, a combination of anomalies of the 
hepatic arteries was discovered which is different 
fom the cases described by Flint and Michels. 
The specimen is reported in view of the importance 
of these anomalous vessels in such operations as 
gastrectomy, pancreatectomy, portocaval anasto- 
moses, and bile-duct repairs. 

DESCRIPTION OF SPECIMEN 

The subject was a female white, aged 93 years. 
There were no outward signs or history of abdominal 
operation. The coeliac artery arose at its usual level 
fom the aorta and branched normally into splenic, 
left gastric, and common hepatic arteries. The 
splenic branch was the largest and ran its usual 
course. The left gastric was the smallest branch 
and ran its normal course to the posterior surface 
of the cardiac end of the cesophagus, at which point 
it gave off a large accessory left hepatic artery and 
then, much diminished in size, pursued its normal 
course and distribution. 

The accessory left hepatic artery ran horizontally 
to the right, on the under surface of the left lobe 
of the liver and in front of the caudate lobe, and 
finally entered the left end of the porta hepatis. In 
its course it gave off a small cesophageai branch and 
a branch to the left lobe of the liver. The main 
trunk of the accessory left hepatic artery entered the 
liver without dividing and did not form extrahepatic 
anastomoses with other arteries entering the liver at 
the porta hepatis. Michels claimed that, normally, 
hepatic arteries divide into several branches, which 
form extrahepatic anastomoses before they enter 
the liver. 

The common hepatic branch of the ceeliac artery 
tan forwards and to the right to reach the upper 
border of the first part of the duodenum, and then 
upwards and to the right in the free border of the 
lesser omentum, passing obliquely in front of the 
portal vein and lying on the left side of the bile-duct. 
Itthen passed behind the lower end of the common 
hepatic duct, where, owing to the tortuosity of the 
vessel caused by arteriosclerosis, it bulged to the 
nght of the duct, this condition being also present 
in the elderly subjects examined by Flint. The 
artery finally passed in front of the right branch 
of the portal vein to enter the porta hepatis, dividing 
into two branches immediately to the left of the 
nght ivision of the portal vein. During its course, 
the cmmon hepatic artery gave off the following 
branc! es. Shortly after leaving the cceliac artery it 
gave . small branch to the head of the pancreas. 
On re ching the first part of the duodenum it gave 
off a mall gastroduodenal branch. When lying on 
the p: rtal vein, opposite the junction of the cystic 

duct with the common hepatic duct, it gave off two 
long thin branches which ran upwards on the anterior 
surface of the left division of the portal vein to enter 
the left part of the porta hepatis immediately to the 
right of the entry of the accessory left hepatic artery. 
These two branches represent the left branch of the 
common hepatic artery in the usual arrangements, 

Fic. 230.—Diagram of arrangement of aberrant hepatic 
arteries. A, Aorta; A.L.H., Accessory left hepatic artery ; 
A.R.H., Accessory right hepatic artery ; B.D., Bile-duct; C., 
Cystic artery ; C.A., Coeliac artery ; C.D., Cystic duct ; C.H., 

Common hepatic artery; C.H.D., Common hepatic duct ; 
C.L., Caudate lobe; D., Duodenum; G.B., Gall-bladder ; 
H.B., Hepatic branch of accessory left hepatic artery ; I.M.V., 
Inferior mesenteric vein; I.V.C., inferior vena cava; L.G., 
Left gastric artery; L.H., Left branches of common hepatic 
artery ; L.P.V., Left branch of portal vein ; OES., @sophagus ; 
R.H., Continuation of common hepatic artery ; R.P.V., Right 
branch of portal vein; S., Splenic artery; S.M., Superior 
mesenteric artery; S.M.V., Superior mesenteric vein; S.V., 
Splenic vein. 

the continuation of the common hepatic artery 
beyond the origin of these branches corresponding 
to the normal right division of the common hepatic 
artery. Just before the common hepatic artery passed 
the common hepatic duct, it gave off a cystic branch 
which passed to the right in front of the common 
hepatic and cystic ducts. The passage of the cystic 
artery in front of the common hepatic duct occurred 
in 16 per cent of the cases investigated by Flint. 

Behind the origin of the portal vein, which in 
this case was formed by the confluence of the 
superior mesenteric, splenic, and inferior mesenteric 
veins, the superior mesenteric artery, 4 cm. from 
its origin, gave off from its right posterior surface a 
large accessory right hepatic branch, the calibre of 
which was similar to that of the common hepatic 
artery. This accessory right hepatic artery ran 
upwards and to the right to terminate in the right 
end of the porta hepatis, to the right of the right 
branch of the portal vein. In its course it lay on 
the right crus of the diaphragm, the inferior vena 
cava, and the right anterior surface of the caudate 
lobe of the liver. At first it lay behind the origin 
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of the portal vein and then, for a short distance, 
became separated from the back of the portal vein 
by a thin piece of the neck of the pancreas. On 
emerging from behind the neck of the pancreas it 
lay between the portal vein and bile-duct, but on a 
plane posterior to both, and then passed behind the 
terminal part of the cystic duct, where it could be 
seen in the triangle of Chalot close to the right side 
of the bulge in the common hepatic artery. 

DISCUSSION 

The presence of large right and left accessory 
hepatic arteries, together with a practically normal 
common hepatic artery, is a rare occurrence, and was 
not described among the cases studied by Flint and 
Michels. 

Among the 200 subjects examined by Michels, 
in 36 specimens the aberrant right arteries were 
the only right hepatic arteries present, replacing 
the normal right branch of the common hepatic 
artery, and arising from the arteries other than 
the ceeliac artery, 24 of them from the superior 
mesenteric. In 16 specimens there were accessory 
right hepatic arteries, 10 of which arose from the 
superior mesenteric. In 30 specimens the aberrant 
left arteries replaced the normal left branch of the 
common hepatic, while in 24 cases there were 
accessory left arteries; in all these cases the left 
hepatic arteries arose almost exclusively from the 
left gastric. The occurrence of an accessory right 
hepatic artery, arising from the superior mesenteric, 
associated with a normal common hepatic artery, 
was found in 7 of the 200 specimens studied by Flint. 
A hepatic artery, either the common hepatic or an 
aberrant right artery, running behind the portal vein 
was observed in only 4 cases by Flint. 
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In the present case, the common hepatic artery 
bulged to the right of the common hepatic dict, as 
was noted in cases described by Flint, who ob:erved 
that the arterial bulge may be mistaken for a lymph. 
gland. The accessory right hepatic artery noted ip 
the present specimen would be in a vulnerable 
position during pancreatectomy, in opening the bile. 

duct, or during dissection of the cystic duct jp 
cholecystectomy. 

The accessory left hepatic artery in the present 
case, which would appear to be large enough to 

form the main arterial blood-supply to the left lobe 
of the liver, would be endangered when ligating the 
left gastric artery during, for example, a high partial 
or a total gastrectomy. The effect of interruption 
of the major part of the blood-supply to one lobe of 
the liver has not been ascertained in man. Normally, 
the extrahepatic anastomoses between the right and 
left hepatic arteries might compensate for such a 
loss, but in the present instance, accidental ligation 
of the left accessory hepatic might lead to permanent 
damage of the left lobe of the liver owing to the 
absence of anastomoses. 

SUMMARY 

An unusual combination of aberrant hepatic 
arteries in a dissecting-room specimen is described. 
The relation of the arterial conditions to certain 
surgical procedures is noted. 

I wish to thank Professor Francis Davies for his 
help and advice in the preparation of this report. 
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SCROTAL CYSTOCELES 

REPORT OF A CASE WITH PAPILLOMATA 

By R. MARCUS, LIVERPOOL 

SCROTAL cystoceles are unusual herniz of the bladder 
descending into the scrotum. They are classified 
according to their relationship to the peritoneum. 
Intraperitoneal cystoceles are contained in a complete 
peritoneal sac and may extend to the middle of the 
thigh (Wakeley, 1930). Paraperitoneal cystoceles 
are commonly sliding herniz and are partly covered 
by peritoneum. They may occur medially and below 
a strangulated indirect inguinal hernia and be mis- 
taken for a hydrocele (Bell, Sawyer, Vosseler, 
Langworthy, and Mule, 1947). The extraperitoneal 
group are neither in nor enter into the formation of 
a hernial sac. Occasionally they may be associated 
with a small indirect hernia (Stock, 1947) and have 
been mistaken for abscesses and scrotal tumours 
(Guyon and Plater, quoted by Levine, 1951). 

CASE REPORT 
W. M. W., aged 67, a commercial traveller, complained 

of a right scrotal swelling which had been present for 
twenty-five years ; dysuria and poor urinary stream ten 
years ; diurnal and nocturnal frequency five years. A 

year ago he had an attack of painless hematuria which 
lasted one day. 

ON EXAMINATION.—There was a large right irreducible 
scrotal hernia. The prostate was not enlarged and the 
bladder was not distended. Both hips were fixed in 
25° flexion. Apart from slight hypertension, B.P. 165/95, 
no other abnormal signs were elicited. 

INVESTIGATIONS.—Blood-urea 35 mg. per ceflt. 
Urine: reaction acid, sugar nil, albumin heavy cloud; 
deposit—numerous pus cells and a few red blood- 
corpuscles. Culture: heavy growth of B. coli sensitive 
to chloromycetin and streptomycin. Intravenous pyelo- 
gram: normal pyelographic appearances. Radiological 
examination of the [umbar spine and pelvis showed 
advanced Paget’s disease and osteo-arthritis in bot! hips. 
Cystoscopy—the cystoscope could not be passed through 
a stricture in the posterior urethra which was <ilated 
with difficulty up to 8/11 (Lister’s bougies). 

OPERATION (Jan. 8, 1952).—Right inguinal incision. 
An extraperitoneal hernia of the bladder extending into 
the scrotum was easily exposed. No direct or ii direct 
inguinal hernia noted. An incision was made in‘o the 
narrow portion of the hernia as it passed into the »elvi. 
A papilloma was seen on the bladder mucosa. The 
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SCROTAL CYSTOCELES 

incision was closed and the bladder exposed extraperi- 
toneally through a middle line suprapubic incision and 
the hernia delivered into the wound. The bladder was 
then opened and three papillomata were seen in the 
hernia which was markedly inflamed. The bladder 
proper contained no growth or bladder-neck obstruction 
but showed evidence of a severe cystitis. A partial 

rere 
Duck wordy 

FiG. 231.—Excised scrotal bladder. The arrows indicate the 
position of the papillomata. 

cystectomy was performed (Fig. 231) and the bladder 
closed around a suprapubic tube. 

The post-operative convalescence was complicated by 
attacks of pyelonephritis. The suprapubic wound healed 
soundly after repeated dilatation of the urethral stricture. 

MICROSCOPICAL REPORT.—‘ It is doubtful in the 
section of the papilloma if true invasive growth is taking 
place, but there is a diffuse irregular hyperplasia. The 
papillary processes project into the submucosa and have 
caused an inflammatory response. The appearances are 
very suggestive of early carcinoma.” 

DISCUSSION 

Heineck (1916) made a detailed study of 164 
cases of vesical hernia reported with sufficient data 
in the English, German, and French literature from 
1896-1914 inclusive, and including some _ un- 
published personal cases. He does not differentiate 
between scrotal cystoceles and other bladder herniz, 
but states that “‘ the condition may be the seat of 
carcinomatous disease’. Wakeley (1939) reported 
75 cases of hernia of the bladder and does not 
mention carcinoma or papilloma as a complication 
of the condition. Levine (1951) collected 30 cases 
of scrotal cystoceles from the literature and reported 
2more cases. In a brief review of these cases he 
makes no mention of hematuria as being due to new 
growths in the cystocele. In the author’s case 
hematuria occurred one year before operation and 
was Cue to papillomata in the herniated bladder. 

It is highly improbable that their presence could 
be disclosed pre-operatively by cystoscopy because of 
their position and the degree of cystitis present. 
They were also too small to produce filling defects 
a -ystogram. 

T \e diagnosis of scrotal cystoceles is not always 
‘asy nd may not be made until the bladder has 
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been accidentally incised. This accident may be 
avoided if hernia of the bladder is included in the 
differential diagnosis of scrotal swellings. In a 
typical case there is a history of two-stage micturition 
and decrease in size of the scrotal swelling on 
micturition. In some cases the swelling, because 
of its size, interferes with micturition and renders 
it necessary to elevate or compress the scrotum or 
assume the dorsal decubitus position before it can 
occur (Heineck, 1916). Im extreme cases acute 
retention necessitates suprapubic cystostomy (Gayet 
and Cavailher, 1938). Hematuria and frequency 
are complications generally due to enlargement of 
the prostate (Bierhoff and Unger, 1935) or calculi 

cystocele in the bladder or (Heineck, 
Levine, 1951). 

Confirmatory evidence of a scrotal cystocele is 
best obtained from a retrograde cystogram (Levy, 
1929; Kidd, 1930; Makkas, 1933; Bierhoff and 
Unger, 1935 ; and Levine, 1951). The characteristic 
abnormality is a dumb-bell bladder with a large 
segment in the scrotum. An evacuation cystogram 
shows residual collection of dye in the cystocele. 
Cystoscopy may not furnish conclusive evidence 
as the fluid introduced into the bladder balloons 
the hernial sac and limits distensibility of the bladder 
proper. The observation of ballooning of the hernia 
is an aid to diagnosis. An interesting diagnostic 
test is transillumination of the hernial sac during 
cystoscopy (Bierhoff and Unger, 1935). Intravenous 
pyelography may fail to demonstrate the nature of 
the scrotal swelling owing to dilution of the dye in 
the bladder, but may show back-pressure changes 
in the renal tract. These changes are due to angula- 
tion in the ureterovesical junction (Imbert, 1896) 
or kinking of the ureters in the hernial sac (Gayet and 
Cavailher, 1938). The back-pressure changes dis- 
appear on reducing the hernia into the pelvis as 
the kinking of the ureters is corrected (Levine, 1951). 

The treatment of scrotal cystoceles is by opera- 
tion provided there is no systemic disease contra- 
indicating surgical intervention. The safest pro- 
cedure is to replace the unopened bladder protrusion 
into the pelvis (Heineck, 1916; Kidd, 1930; 
Wakeley, 1930; and Levine, 1951). If the bladder 
contains calculi an inguinal cystolithotomy is 
recommended, and the bladder protrusion carefully 
closed and replaced into the pelvis. The hernial 
repair is then completed and the bladder drained 
with an indwelling urethral catheter (Rougier, 1917). 
It is advisable to resect the herniated bladder, 
especially if it is attenuated, necrotic, or carcinoma- 
tous, and then carefully to close the bladder in two 
layers, repair the hernia, and drain the bladder with 
an indwelling urethral catheter (Heineck, 1916; 
Wakeley, 1938; and Stock, 1947). Closure of the 
bladder is not always desirable and in the presence 
of gross cystitis may be complicated by uncontrollable 
ascending pyelonephritis. In such cases a supra- 
pubic cystostomy is a safer procedure, especially if 
continuous suction is used to keep the hernial 
incision dry. 

1916 ; 

SUMMARY 

A scrotal cystocele with papillomata in it which 
was treated by excision and suprapubic drainage 
is reported. 
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Grateful thanks are due to Dr. Cruikshank, 
Department of Pathology, University of Liverpool, 
for the section report ; to Miss Barbara Duckworth, 
artist to the Department of Surgery, University of 
Liverpool, and to Mr. Wilfred Lee, of the Central 
Photographic Department, University of Liverpool, 
for the illustration. 
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MECONIUM ILEUS 

A REPORT OF A SUCCESSFULLY TREATED CASE AND A STUDY OF THE 

SURGICAL ASPECTS OF A SERIES OF 14 CASES 

By H. H. NIXON, Lonpon 

MECONIUM ileus may be defined as an intestinal 
obstruction which occurs in the neonatal period and 
in which the altered consistency of the meconium is 
itself the obstructing agent. Its association with 
changes in the pancreas was first observed by 
Landsteiner (1905). Previously the condition has 
always been fatal, but in recent years there have 
been occasional reports of successfully treated cases. 

Glanzmann (1946) and Riniker (1946) reported a 
case relieved of obstruction which died of bronchitis 
and lung abscesses at the age of five months. At 
operation it had been possible to massage onwards 
the obstructing meconium. Hiatt and Wilson (1948) 
reported 4 successes out of 8 cases. They were able 
to remove the meconium by prolonged saline lavage 
through an enterotomy above the block. Resection 
of the most distended loop of ileum was also required 
in one case. They suggest that resection should 
have been used more frequently, as in two of their 
cases the bowel, although viable at the time of opera- 
tion, did not recover its power of effective peristalsis 
in time to prevent death from peritonitis. Forshall 
and Rickham (1952) have 2 living cases similarly 
treated. Lowe, May, and Reed (1949) mention three 
survivals to “‘ five to eight months or more ”’ without 
giving clinical details beyond the fact that one 
responded to medical management and without 
surgical intervention. Ehrenpreis (1951, a) has a 
cured case which is now more than a year old. It 
was treated by washing out the meconium and ileo- 
transversostomy because it was thought that the 
block may not have been completely removed. The 
first successful case in the British literature appears 
to be that operated on by Swain (1950) which 
survived an anastomosis short-circuiting half of the 
small bowel. 

The case reported below may be considered of 
interest in view of the simplicity of the successful 
operative procedure (laparotomy and enterostomy). 
The surgical aspects of diagnosis and management 
are discussed in the light of 13 previous cases from 
the hospital records. Other aspects will not be 
discussed as they are considered fully in a mono- 
graph by Bodian and others (1952) on the subject 
of cystic fibrosis of the pancreas. 

CASE REPORT 

Yvonne W. is the fourth child of healthy parents, 
Two of the other children are healthy boys of § and 
11 years. The third died at the age of eight weeks of 
“pneumonia and _ gastro-enteritis”’. No post-mortem 
was obtained. Yvonne was born apparently well, 
weighing 7 lb. 34 oz. after normal delivery at full term. 
Pregnancy had been uneventful except for a slight rise 
in blood-pressure. 

Vomiting began at twelve hours of age and was 
repeated after attempts to feed at the breast. The 
vomitus was bile-stained and progressed to the effortless 
production of copious greenish-brown material. At 
twenty-four hours her napkin was slightly stained, and 
at this time generalized distension of the abdomen was 
also observed. Swelling of the abdomen progressed and 
nothing further was passed per rectum. 

On admission at thirty-six hours dehydration was 
noticeable and the abdomen was distended with visible 
small-bowel peristalsis. The rectum admitted a little 
finger to its full extent without difficulty. There was no 
meconium staining on withdrawal, nor did a rectal 
wash-out produce any meconium. No abnormality was 
found in the other systems. 

Radiographs of the abdomen were taken in the erect 
and supine positions. Fluid levels in dilated gut con- 
firmed the diagnosis of obstruction. Further, mottled 
meconium shadows in the small bowel in the lower part 
of the abdomen led to the suggestion of meconium 
ileus as the probable cause (Fig. 232). 

An intravenous infusion was started, blood cross- 
matched, a gastric tube passed, and operation performed 
under closed-circuit general anesthesia (Dr. M. Brown). 

A transverse muscle-cutting incision was made above 
the umbilicus. Straw-coloured free fluid was present 
in the peritoneal cavity. The small bowel was delivered 
outside the wound to elucidate the conditions. It was 
distended throughout, the distension increasing down 
to a very large loop of terminal ileum. This was more 
than 1 in. in diameter, palpably hypertrophied and 
plum-coloured from volvulus on its elongated mesentery. 
Below this loop the terminal ileum tapered to an un- 
expanded few inches, which joined a completely 
unexpanded and normally fixed colon. In the tapering 
segment one could feel putty-like meconium which 
could not be squeezed in either direction. 

It was clear that the distension of the grossly distended 
loop required immediate relief to prevent the onset of 
gangrene and peritonitis. This was achieved by simple 
enterostomy by means of a small Paul’s tube tied into the 
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apex of ‘he loop, after the insertion of pancreatin granules. 
The abdomen was closed in layers around the tube. 

After operation the intravenous drip was continued to 
supply fluid, salts, and protein requirements by means 
of suitable electrolyte solutions alternating with half- 
srength plasma. Fifteen per cent pancreatin solution 
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juice showed no tryptic activity at a dilution of I in 6, 
and a stool diluted 1 in 12 also failed to digest gelatin. 

At 3 years she weighs 35 lb. Although she has had 
recurrent nasal catarrh and scattered pulmonary rales, she 
looks well and her chest is clear. Her treatment, under 
the care of Dr. A. P. Norman, has included intermittent 

FiG. 232.—Plain radiographs of abdomen in the prone and erect position. 

was instilled into the enterostomy twice daily to dissolve 
the meconium plug. 

Four days after operation meconium began to be 
passed. Oral feeding was started on this day with 
expressed breast milk and soon she was put to the breast 
and fed normally. The oral feeds were complemented 
by Amigen to supply extra protein, and 15 gr. of 
pancreatin granules (triple strength). 

Discharge from the enterostomy was copious and 
led to an attempt at extraperitoneal closure fourteen 
days later. I now believe that a sound two-layer intra- 
peritoneal closure would have been preferable. At all 
events the closure broke down and ileal contents con- 
tinued to discharge. The abdominal wall was protected 
by aluminium paste thickly applied. Dressings were as 
infrequent as soiling allowed. Particular care was taken 
(0 prevent protein depletion by giving amino-acid 
complements to the feeds. Slight leakage persisted up 
to the tenth week, when it ceased, leaving a sound scar. 

The baby’s general condition never gave anxiety 
during this period, although the weight was fairly static 
for eight weeks, after which a steady gain began. On 
discharge at three months of age the weight reached 
9 lb. 2 oz. 

After discharge Yvonne had a dry cough without 
any clinical or radiographic chest signs. Inspiratory 
lower intercostal recession was noticed during examina- 
tion at five months. At six months she was admitted 
under Professor Moncrieff with a profuse nasal catarrh 
and a few scattered rhonchi in the lungs. Her general 
condition was good, her stools normal, and she was 
beins weaned. The infection settled in a few days and 
she vas discharged to out-patient surveillance. During 
her tay in hospital pancreatin was stopped for two days, 
whe 1 she produced the typical offensive stools of fibro- 
cyst c disease of the pancreas. A specimen of duodenal 

administration of aureomycin and terramycin as well as 
pancreatin 2 g. three times a day and vitamin supple- 
ments (Fig. 233). 

DIAGNOSIS 

The Clinical Picture.—This is typical of 
intestinal obstruction present at birth, with the 
classical triad of constipation, distension, and vomit- 
ing. The rate of development of the signs is too vari- 
able to allow of clear differentiation from other forms 
of obstruction at this period. Thus the vomiting 
occurred immediately after birth in one case, whereas 
in two it was not observed until the third day of life. 
In half the cases biliary vomiting was established 
within twelve hours of birth. The time of onset 
was not related to the level of obstruction as observed 
at laparotomy. The notes were not adequate to 
decide whether there was any relation to the feeding 
régime instituted, and our knowledge of the normal 
range of alimentary secretion and reabsorption at 
this age appears to be limited. 

Distension may be present at birth as in § of 
these cases, yet in I it was not observed until the 
third day.* 

* In three cases observed since this series I have been 
able to examine the mucous plugs passed per rectum. 
These had a distinctive opaque white appearance and 
firmer consistency than the more translucent and stringy 
mucus sometimes passed from the rectum in other forms 
of congenital obstruction. Further observations will be 
required to assess the value of this appearance. 
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The Family History.—A helpful story of cystic 
fibrosis of the pancreas or of meconium ileus in 
siblings may be obtained. 

Radiography.—Plain radiographs of the abdo- 
men in the supine and erect positions will demon- 
strate obstruction by the presence of fluid levels in 
dilated bowel. The presence of mottled meconium 
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Fic. 233.—Yvonne W., at three years. 

shadows in small bowel may further suggest the cause 
of the obstruction as in the case reported here in full. 

It should be noted that as Zimmer (1948) states, 
the sticky nature of the meconium may prevent the 
development of fluid levels in some of these cases. 
His illustrations show clearly the different radio- 
graphic appearances obtained in a case of meconium 
ileus and one of simple atresia. 

In this series only 4 of the babies were operated 
on in their second day of life, 6 in their third, and 
the others later. The development of the full 
picture of obstruction with frank biliary vomiting 
may be relatively late, in the course of such low 
obstructions, and plain radiographs of the abdomen 
should be diagnostic at an earlier stage if suitable 
indications for their employment can be found. 

These patients are unable to call attention to the 
colic they presumably feel, as are our older patients. 
However, they appear frequently to be unwilling and 
difficult feeders from the beginning, and this may be 
looked upon as an analogous early sign. Possibly 
earlier diagnoses and surgical consultations may be 
achieved if obstruction were considered in the 
admittedly wide differential diagnosis of difficulty 
in starting feeding and this simple form of investiga- 
tion more often carried out. Plain radiography is a 
procedure which need disturb the baby little. 

The Necessary Extent of Pre-operative 
Investigation.—In practice the essential point is 
to diagnose obstruction early. There is no need to 
proceed with further investigation in an attempt to 
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discover the cause because all such cases equire 
laparotomy at which the nature of the lesion can pe 
observed. 

There are only two exceptions to the ule of 
laparotomy for neonatal obstruction, and these are 
anorectal anomalies and Hirschsprung’s disease. 
The former can be recognized on clinical examination 
and treated according to the findings. The 
Hirschsprung group may be recognized in one of 
two ways, depending on the length of the aganglionic 
spastic segment. If this is of the usual length then 
flatus and some meconium will be passed following 
the passage of a rectal tube in preparation for the 
customary wash-out used to confirm complete ob- 
struction. Often, indeed, a digital examination of the 
rectum is sufficient to produce a rapid deflation. [pn 
the much less common group with a long aganglionic 
segment this manceuvre may be unavailing and the 
diagnosis can then only be reached at laparotomy as 
discussed later. 

OPERATIVE FINDINGS 

The findings at laparotomy are summarized in 
the diagram (Fig. 234). The obstruction is usually 
in the lower part of the ileum (10 out of 14 cases), 
In 2 it was as high as the jejunum and in 1 as low as 

the transverse colon. As one goes down the bowel 
proximal to the obstruction it not only dilates 
progressively but its wall thickens markedly. This 
is an expression of the fact that the acute obstruction 
which follows birth is superimposed on a chronic 
obstruction during feetal life. Free fluid was already 
present in the majority of cases, and in two a frank 
peritonitis with perforation of the maximally distended 
loop immediately above the conical segment was 
found. 

One case had an associated atresia of the small 
bowel and one presented a reversed rotation. 

The similarity of the findings to those of a long 
segment Hirschsprung’s disease will be recognized. 
In both there is progressively dilated bowel above a 
conical segment tapering to unexpanded bowel. 
Neither shows any organic intrinsic or extrinsic block 
to the passage of the intestinal contents. However, 
the firm putty-like material in the obstructing seg- 
ment in meconium ileus is absent in Hirschsprung’s 
disease. Enterotomy of the dilated bowel should 
further differentiate the two, in that the abnormal 
meconium can only be expressed with great difficulty 
whereas the normal meconium of Hirschsprung’s 
disease will flow forth with relative ease. 

OPERATIVE PROCEDURES 

1. Simple laparotomy and closure was carried out 
in 4 cases. All died. This confirms the impression 
that once a case has presented as a complete small- 
bowel obstruction there is little likelihood of 

spontaneous relief by passage of the plug. 
2. Laparotomy followed by oral pancreatin admini- 

stration was twice undertaken in the hope of dis- 
solving the plug. Both died of the effects of the 
obstruction. One of these had passed stools for two 
days, but nevertheless the enormous distension of the 
small bowel led to fatal peritonitis. The mechanical 
problem of obtaining sufficiently rapid diffusion of 
enzymes to the site of the block is great, as the 
passage of a tube of the Miller-Abbott typ: 1 
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impractical and the normal peristaltic flow is in 
abeyance as a result of the obstruction. 

3. Lnterotomy of the plugged segment for removal 
of the inspissated meconium: This was attempted 
three times, the bowel being opened over the putty- 

like plug in the conical segment. This material is 

| 
w 

Fic. 234.—Diagram of laparotomy findings. A, Increasing 
distension and hypertrophy. 8, Most dilated loop of ileum : 
(a) Mesentery elongated by its enlargement. (6) Vascular 
impairment due to distension + volvulus of the loop. (c) Con- 
tains gluey material blood-stained fluid exudate. C, 
Tapering segment containing firm putty-like meconium. 
D, Unexpanded terminal ileum. €, ‘ Microcolon’ = un- 
expanded normal large bowel containing some mucous material. 

extraordinarily tenacious and adequate removal was 
not possible. All three died with obstruction still 
present. 

4. Short-circuit anastomosis was carried out on 3 
occasions, but all died before the anastomosis had 
functioned adequately to relieve the obstruction. 

5. Enterostomy of the maximally dilated loop and 
pancreatin instillation: This was performed twice. 
On the first occasion the bowel was found to be 
already perforated at laparotomy, giving rise to an 
infected meconium peritonitis. The child had 
failed to respond to attempts at preliminary resuscita- 
tion and only survived operation a few hours. 

On the second occasion the procedure was success- 
ful in the case reported above. 

DISCUSSION 

The urgent threat to life is the onset of vascular 
chanzes in the maximally dilated loop immediately 
above the obstructed segment. This is caused by 
the enormous distension to a diameter of more than 
I in. and leads eventually to the ‘ tension gangrene ’ 
of Rutherford Morison. The vascular impairment 
is Of en accelerated by volvulus of the loop around 
its k agthened mesentery. 

“he uniform lack of success described above 
sho\ s that the obstruction is not relieved sufficiently 

tapi 'y by oral pancreatin and that a short-circuit 
ana: omosis similarly may not function in time. 
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The simple procedure of enterostomy immediately 
relieves the threat of further vascular damage or 
volvulus. It leaves the problem of nursing a neonate 
with an enterostomy. 

Direct attempts to remove the meconium have 
been unsuccessful because of its extremely tenacious 
quality. Hiatt and Wilson (1948), however, have 
demonstrated that it can be removed by their 
technique of repeated saline distension and wash-out 
through an enterotomy above the main plug. This 
is a prolonged procedure (perhaps more than an 
hour) and may have to be combined with resection 
of the most affected loop and anastomosis. Never- 
theless neonates can withstand major procedures 
remarkably well and the method avoids the necessity 
for an enterostomy. 

I believe, however, that the danger of a low 
enterostomy is now greatly reduced by our ability 
not only to correct the fluid balance but also prophy- 
lactically to add extra protein intravenously and later 
orally to avoid depletion. Protein complements 
should be given throughout without waiting for lab- 
oratory evidence of depletion so marked as to be 
reflected in weight loss and a lowered serum-protein 
level. 

PATHOLOGY 

It is proposed only to mention certain points 
which influence the prognosis and management of the 
cases. 

Prognosis.—The ultimate prognosis depends on 
the underlying cause of the inspissation of the 
meconium. Suffice it to say that all these cases 
appear to be typical cases of fibrocystic disease of the 
pancreas. Although pancreatin will control the 
alimentary manifestations the grave risks of respira- 
tory lesions in particular persist. No proven case 
has yet reached adult life, though recent antibiotic 
and dietary advances have quite altered the outlook. 
The intense pathological studies of the condition now 
proceeding may also lead to new lines of therapy. 

Farber (1944, a, b) ascribes the inspissation to 
pancreatic achylia preventing fcetal digestion of the 
meconium elements. This achylia he suggests may 
be due to the widespread abnormality of the secre- 
tion (‘ mucoviscidosis ’) found in fibrocystic disease 
causing fibrosis and secondary duct stenosis, or due 
to primary atresia of the pancreatic ducts. In the 
latter case pancreatin should provide full substitution 
therapy and the ultimate prognosis be accordingly 
better. 

Several cases have been ascribed to atresia of the 
pancreatic ducts (e.g., Oppenheimer, 1940) and on 
general grounds it would be surprising if such an 
atresia did not occur from time to time. Neverthe- 
less all but one of the surviving cases of meconium 
ileus reported have had respiratory episodes at least 
suggestive of the generalized disease. Farber’s 
demonstration of the liquefaction of the inspissated 
meconium by pancreatin cannot be accepted as proof 
that achylia is the only factor in causation. The 
meconium may contain an abnormal mucous secretion 
more prone to inspissation in the condition of cystic 
fibrosis. Thus meconium ileus may be more 
specifically related to this disease rather than to 
pancreatic achylia per se. Glanzmann and Berger 
(1950) claim to have isolated such an abnormal 
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mucoprotein. Levy (1951) has described a significant 
case of fibrocystic disease of the pancreas in which 
an ileus similar to that of the newborn occurred 
in a seven-month-old baby whilst on pancreatin 
medication. 

Only one recent report has been found of 
meconium ileus occurring in the presence of an 
apparently normal pancreas (Hinden, 1950). Fecal 
digestion of gelatin strongly suggested that pancreatic 
ferments were present. Duodenal intubation was 
not carried out before the infant succumbed. In 
the older literature there are three reports of cases 
said to have been due to the absence of bile from the 
intestine (Landsteiner, 1905 ; von Meyenburg, 1918 ; 
Fanconi, 1920). 

Associated Anomalies.—There seems to be a 
definite association between meconium ileus and 
atresia of the bowel. One of our fourteen cases 
showed it. Two of the three cases reported by 
Anderson (1938), two of five reported by Blackfan 
and May (1938), and one of five reported by Zuelzer 
and Newton (1949) also presented atresias. Zuelzer 
attributed the association to fetal impaction of 
meconium causing necrosis and healing with scarring, 
and gives histological evidence for this view. Lelong 
(1950) has made similar observations. Bodian 
attributes the atresia in this series to pressure result- 
ing from involvement in a volvulus. Levy (1951) 
collected 55 cases of meconium ileus from the 
literature, of which 9 had an associated atresia. 

Ehrenpreis (1951, b) has described an interesting 
case in which meconium ileus was thought to be 
associated with both fibrocystic disease of the 
pancreas and Hirschsprung’s disease. 

Meconium ileus also appears to be one of the 
causes of congenital meconium peritonitis. Although 
this series did not include a definite case, subse- 
quently several cases were seen with and without 
associated meconium ileus. 

* Microcolon’.—The description of the empty 
pencil-sized colon as an associated anomaly is 
erroneous. It is the normal appearance of the 
unexpanded colon and is seen below all forms of 
complete congenital obstruction. McConohay (1945) 
demonstrated that such bowel could rapidly be 
distended to normal dimensions by means of a 
barium enema, and one has seen such colons develop 
and function normally after operations for atresia 
and in the case reported above. Perusal of the 
literature suggests that many of the cases described 
as having died of this anomaly may have had an 
unrecognized meconium ileus. A recent text-book 
of surgery, indeed, states that the condition is typic- 
ally associated with a putty-like meconium. Such 
an alteration in the consistency of the meconium is 
not seen above an organic obstruction; a mucous 
plug may form immediately above the block, but 
following its extrusion the meconium will flow forth. 

* Simple Meconium Retention’.—This is another 
diagnosis one would treat with suspicion. When 
the passage of meconium has been unduly delayed 
an underlying cause should be sought. A neonatal 
obstructive episode in Hirschsprung’s disease may 
be followed by months of apparent well-being before 
further attacks arise. Delayed passage of meconium 
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for several days has also been observed in fib 
who have not had the full picture of meconi\ 
and in cretinism. 

CYStics 
1 ileus. 

SUMMARY 

1. A case is reported of recovery from mc -onium 
ileus following a simple surgical manceuvr:. The 
child has continued with the usual medical ; anage- 
ment for cystic fibrosis of the pancreas ani js jp 
excellent health at the age of three years. She 
has had episodes of recurrent upper respiratory 
catarrh, but has had no evident lung or other 
pathology. 

2. The diagnosis, treatment, and prognosis of 
meconium ileus is discussed in the light of a series 
of 14 cases. 

I wish to thank Mr. G. H. Macnab for permission 
to treat this case under his care and for his encourage- 
ment in preparing this article. Dr. M. Bodian has 
given much helpful advice on the pathological aspects, 
I would also like to thank the many clinicians 
who have allowed me to use the records of their 
cases; and Dr. J. W. Wells, assistant in the Radio- 
logical Department, for his assistance. My thanks 
are also due to Mr. Cull for preparing the diagram 
and to Mr. Derek Martin for his photography. 

I am greatly indebted to Sister Turner and her 
nurses for their skill, which made such an operation 
feasible. 
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SYMPATHECTOMY IN CHRONIC 

RELIEF OF PAIN IN CHRONIC PANCREATITIS 

PANCREATITIS 

BY SYMPATHECTOMY* 

By D. M. MORRISSEY 

DEPARTMENT OF SURGERY, QUEEN ELIZABETH HOSPITAL, BIRMINGHAM, I§ 

CrepIt for the introduction of splanchnicectomy as 
, means of treatment of the pain of chronic pancrea- 

itis belongs to the Surgical Department of the 
University of Lyon, and particularly to Mallet-Guy 
Mallet-Guy, Jeanjean, and Servettaz, 1945), who 
presented his first success by this method in 
November, 1942. Subsequently, in the course of 

discussion on a paper by Whipple (1946), Smithwick 
stated that he had successfully relieved the symptoms 
of a patient suffering from calcification of the head 
of the pancreas by a unilateral sympathectomy and 
splanchnicectomy. 

The wide variety of clinical and pathological 
manifestations of chronic relapsing pancreatitis have 
been fully discussed by Comfort, Gambill, and 
Baggenstross (1946). Difficulty in diagnosis due 
0 difficult anatomical access is recognized, and 
coincident disease of the biliary tract may confuse 
the picture further. The recurring attacks of epi- 
gastric pain extending to the back or into one or 
both iliac regions, depending on the distribution of 
the disease within the gland, may be mistaken for 
peptic ulceration or cholecystitis. Cattell and 
Warren (1952) note that 21 patients suffering from 
chronic pancreatitis or pancreaticolithiasis had already 
had 43 surgical operations performed on them before 
admission to the Lahey Clinic, and the miserable 
state to which many patients are eventually reduced 
is graphically described by Rienhoff and Baker (1947). 

True pancreaticolithiasis and calcification of the 
gland parenchyma are more readily diagnosed and 
their treatment is a relatively easier problem (Graaf, 
1667; Opie, 1910; Ackman and Ross, 1932; 
Claggett, Counseller, and Waugh, 1946; Whipple, 
1946). 

The following two case-histories, on which the 
present paper is based, are representative of the 
problems raised by these diseases. 

CASE REPORTS 

Case 1.—Female, aged 34. Admitted to the Queen 
Elizabeth Hospital in 1949, under the care of Dr. W. 
Trevor Cooke, complaining of intermittent epigastric pain 
radiating into the back on the right side, of one year’s 
duration. The pain lasted two or three days and came 
on at intervals of from two to four weeks, and it was so 
severe that she was unable to participate in the social 
activities required of her husband’s status at the time. 
There had been no nausea or vomiting, no jaundice, and 
the pain was most severe immediately before a meal. Her 
appetite was poor and she thought that fatty foods made 
the pain worse. Her bowels were open normally once 
daily, the stool being of normal colour and consistence. 
For three months prior to admission this pain came on 
daily for a varying period up to six hours. 

I reviously she had been treated for Boeck’s sarcoidosis 
of the lungs in 1940 by Dr. Cooke and had made a 
com _ recovery, her chest radiograph being now 
normal, 

YN EXAMINATION.—She was a well-built woman of 
59 | 1. (1§0 cm.) in height and 120 Ib. (55 kg.) in weight ; 

she smoked 15 cigarettes daily and was a non-drinker. 
Physical examination revealed no abnormalities. 

LABORATORY INVESTIGATIONS.—Blood-count: Hb 
normal ; white-cell count 7,000 per c.mm.; Wassermann 
and Kahn tests negative; occult blood in stools nil ; 
serum-albumin 3°8 g. per cent ; serum-globulin 1-9 g. per 

FIG. 235.— Straight X-ray of the abdomen of Case 1, showing 
diffuse calcification of the pancreas. 

cent; urinary diastase 10 units; glucose-tolerance test 
normal ; serum-amylase 65 units per 100 ml.; barium 
meal, no evidence of gastric or duodenal abnormality. 

RADIOGRAPHY.—A straight radiograph of the abdomen 
showed a mass of patchy calcification lying horizontally 
in the abdomen at the level of the first lumbar vertebra 

(Fig. 235). 
AT OPERATION.—In June, 1949, a right-sided thora- 

cotomy was performed by Professor F. A. R. Stammers, 
who removed the sympathetic chain from the level of 
D.8 ganglion to D.12 and also the three splanchnic 
nerves. It had been intended to carry out a similar 
operation on the left side two weeks later, but the first 
intervention cured the pain and she was discharged from 
hospital fifteen days later. 

PRoGRESS.—When seen in May, 1950, she complained 
of no more than slight pain on three or four occasions on 
the left side of the epigastrium and back. The bowel 
function was normal and though her dislike for fatty 
foods persisted, her weight had not changed appreciably 
since the operation. She was seen again in April, 1953, 
when she was found to be free from symptoms. There 
were no signs of deficiency of the external pancreatic 
secretions and the carbohydrate metabolism was normal. 

Comment.—It is of interest that a straight radiograph 
of the abdomen taken in January, 1943, showed no 
calcification. 

Case 2.—Female, aged 22. Admitted in June, 1951, 
under the care of Dr. E. Bulmer, complaining of severe 
pain in the epigastrium and left side of the abdomen, 

* Based on a Paper read before a Meeting of the Section 
of Surgery of the Royal Society of Medicine, held at 
Birmingham on April 17, 1953. 
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radiating to the back in the region of the spleen. This 
pain had been present for two years, lasting from a few 
hours to some days, with periods of freedom varying from 
ten to thirty days. During the attacks the pain was 
described as being of a dull, aching type, with nausea 
and frequent vomiting. Her appetite was poor and she 

s 
FiG. 236.— Oblique X-ray following barium meal of Case 

2 showing the gastric displacement caused by the mass in 
the pancreas overlying the bodies of the vertebre. 

had lost weight. 
normal. 

ON EXAMINATION.—She was a healthy-looking woman 
of 63 in. (160 cm.) in height, weighing 126 ib. (57 kg). 
Her cardiovascular, respiratory, and central nervous 
systems were normal, and there was nothing abnormal 
on palpation of the abdomen. 

Laboratory investigations gave no indications of the 
underlying pathology. Her serum-amylase was 30 units 
per 100 ml. and the urinary diastatic index was § units. 
Barium-meal examination (Fig. 236) showed a displace- 
ment of the stomach forwards, the appearances suggesting 
a pancreatic swelling. 

AT OPERATION.—In June, 1951, on laparotomy, I 
found that the swelling which caused the gastric dis- 
placement was in the body of the pancreas, on and to 
the left of the midline. This swelling was adherent 
to the stomach at one point for an area about I cm. in 
diameter, and on separation only the seromuscular 
layers of the stomach appeared to be involved. The 
pancreatic swelling measured approximately 10 x 7 = § 
cm., with hemorrhagic stippling of the overlying peri- 
toneum. It was yellowish in colour and moderately 
fixed on the posterior abdominal wall, with numerous 
enlarged glands around the cceliac axis. A small piece of 
the mass and a lymph-gland were taken for section and 
the abdomen closed. Section of the pancreatic tissue 
showed marked fibrosis and islands of atrophic acinar 
tissue separated by dense fibrous tissue, but no evidence 

Her bowel habit was regular and stools 
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of neoplasia. 
changes only. 

PROGRESS.—The patient was discharged fron 
two weeks later and re-admitted in October, 1951 
of continued severe pain as before. In the int 
pain had come on weekly, lasted from one to fi 
and vomiting occurred much more frequently. 

The barium-meal examination was repea 
showed the displacement as before, but n 
abnormality. 

Examination of the stools, fat-absorptio: 
glucose-tolerance test, and chylomicrograph cou 
normal. Duodenal intubation showed normal 
activity of the juice aspirated. 

In October, 1951, following a left thoracotomy, the 
sympathetic chain from D.8 to D.12 ganglion and 
the splanchnic nerves were excised. Since operation she 
has been at full work and is free of pain on the left side. 
She still gets some pain in the right epigastrium but has 
developed no signs of pancreatic dysfunction. 

Comment.—This patient remains free from pain 
eighteen months after sympathectomy, but it is possible 
that if the inflammation extends towards the head of the 
gland a further sympathectomy may be necessary on the 
right side. 

The lymph-gland showed infla: matory, 
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DISCUSSION 

Anatomy: The anatomical basis for sympathec- 
tomy as a method of reiieving pancreatic pain rests 
on the experimental and clinical evidence of Ross 
(1887), Langley (1903), Lennander (1901), Hurst 
(1911), Davis, Pollack, and Stone (1932), Cannon 
(1933), and Sheehan (1933). 

Localization of the exact segments of the sympa- 
thetic system which supply the pancreas is a very 
difficult problem and divergent views held on this 
point are understandable when the normal anatomical 
variability of distribution of the autonomic system 
in man is taken into account. Clinical evidence leads 
to the inference that pain arising in the head of the 
pancreas is felt in the centre of the epigastrium and 
on the right side—pain in the body and tail of the 
gland being felt mainly on the left side (Ray, 
and Console, 1949 ; Mallet-Guy and others, 1945; 
de Takats and Walter, 1947), and it seems unlikely 
that section of the vagus is necessary for complete 
interruption of the pain pathways from the gland. 

Pathology.—According to Mayo (1936) and 
King and Waghelstein (1942) pancreatic calculi are 
of common occurrence, but the latter authors were 
able to find only 11 cases which they could accept 
as calcification of the gland parenchyma or ‘ petri- 
fying pancreatitis’. This distinction seems to me 
to be largely one of degree, because frequently when 
the amount of calcification is considerable both 
conditions exist together and X-ray appearances, 
as in Fig. oot, illustrate the difficulty in making a 
precise distinction on radiological appearances alone. 
It is not proposed to discuss the pathology of chronic 
pancreatitis except to point out that in Case 2 the 
localization of the inflammatory area to the centre of 
the body of the gland is not easily reconciled with the 
view that duct obstruction is a feature of most cases. 

Treatment.—Choice of treatment in dealing 
with chronic pancreatitis and pancreaticolithiasis is 
dictated by the site and extent of the lesion. Luocal- 
ized areas of calcification are resectable without 
undue risk if confined to the body and tail of the 
gland. Calculi, if not too numerous, may be removed 
by direct exposure of the duct concerned, while 
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chron sclerosing pancreatitis of the head of the 
sand will require a partial resection or short- 

(ircuit operation if biliary obstruction has been caused. 
There remain some types of pancreatitis for which 

ympathectomy may be adequate, with or without 
other surgical measures. Diffuse pancreatitis affect- 
ing the entire gland has been successfully treated 
py division of the sphincter of Oddi in a considerable 

sumber of cases of Doubilet (1952), but for any 
recurrence of pain after this procedure sympathec- 
tomy should be considered. Widespread lithiasis 
and/or calcification is particularly suitable for 
sympathectomy as against the alternative of total or 
subtotal pancreatectomy; and finally the severe 
pain caused by recurring attacks of pancreatitis 
localized to a relatively small area of the gland (as 
in Case 2) may be similarly controlled. 

Adverse considerations regarding sympathectomy 
are that it induces a postural hypotension and that 
disease processes other than the pancreatitis may be 
masked by the loss of visceral sensation. The former 
point is not of importance in normotensive patients, 
but the alteration in physical signs and progress of 
such conditions as cholecystitis, appendicitis, and 
perforations of the stomach or duodenum consequent 
on the absence of visceral pain fibres may be consider- 
able, though diagnosis is not difficult if the neurec- 
tomy is borne in mind (Craig, 1934; Fontaine, 
Forster, and Stefanine, 1946; Weeks, Ryan, and 
van Hoy, 1946). In favour of sympathectomy for 
suitable cases is the fact that the islets of Langerhans 
are preserved and any pancreatic function which 
remains is available to the patient. It is not a curative 
procedure, and, except in rare cases, should only be 
undertaken after a laparotomy has allowed a full 
inspection and, if necessary, a biopsy of the pancreatic 
lesion. 

In favour of sympathectomy are simplicity of 
performance and negligible risk to the patient, as 
compared with the considerable mortality and 
morbidity attending pancreatic resections and the 
gross metabolic upset which follows (Whitfield, 
Gourevitch, and Thomas, 1952). There is evidence 
from the research of Fraser (1938) that in benign 
lesions the prognosis is not adversely affected by 
leaving the gland in situ—a view which is further 
supported by the results of the careful analysis of 
Gambill and others (1948) of 66 cases of chronic 
relapsing pancreatitis, the majority of whom had 
been observed for more than five years. In view of 
this there would seem to be very few indications 
for surgical resection of the head and body of the 
pancreas except for malignant conditions (Parsons, 
1947). 

Case reports of recurrence of pain following sym- 
pathectomy coming from Méallet-Guy and others 
1945), Cattell and Warren (1952), and de Takats, 
Walter, and Lasner (1950) are not sufficiently detailed 
to justify comment. It may be that some degree of 
regeneration has occurred or that symptoms in some 
of these cases arise in the biliary system, which is so 
frequently the site of coincident disease. The 
Sugyestion of Bockus (1950) would explain other 
recurrences. He has pointed out that when the 
pan reatic inflammation extends to the peritoneum 
anc retroperitoneal tissues, pain impulses travel by 
wa: of the somatic nerves. 

IN CHRONIC PANCREATITIS I9I 

SUMMARY 

1. Two cases of chronic pancreatitis are described, 
one of which had progressed to pancreatic lithiasis 
and calcification. 

2. Severe pain, which is a feature of many such 
cases, is the main indication for surgery where there 
is no coincident biliary disease and no evidence of 
main pancreatic duct obstruction. 

3. When the exact pathology has been defined 
as far as possible by laparotomy the opinion is 
expressed that sympathectomy offers a means of 
symptomatic control preferable to more radical 
surgical procedures. 

4. Recent literature dealing with the results of 
sympathectomy for chronic pancreatitis is briefly 
discussed. 

I am indebted to Professor F. A. R. Stammers 
and Dr. W. Trevor Cooke for permission to publish 
Case 1, and to Dr. E. Bulmer for access to his case 
notes of Case 2. 
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TENSILE STRENGTH OF NERVES DURING HEALING 

By S. R. MUKHERJEE 

ETHICON RESEARCH FELLOW, UNIVERSITY OF EDINBURGH ; FROM THE WILKIE SURGICAL RESEARCH LABORATORY 

IMMOBILIZATION of the suture line of a peripheral 
nerve is necessary to allow its anatomical union and 
functional regeneration. Normally a nerve is under 
slight tension, shown by the retraction of the nerve- 
ends when it is divided. Adequate immobilization 
of the nerve after suture is possible only by fixation 
of the whole limb, or at least the joints proximal and 

In 42 rabbits, under nembutal and ether anas- 
thesia, the sciatic nerve in the right side was exposed 
and its medial popliteal component divided and 

Table II.—TENSILE STRENGTH (IN G.) OF NORMAL 
MEDIAL POPLITEAL NERVES 

———————————————————————————————— 

distal to the suture, in such a way as to avoid any No. oF aceon AVERAGE oF 
strain on the suture line (position of relaxation). — RIGHT LEFT Ricut : LEFrt ae AND 
Prolonged fixation of the joints is sometimes un- neon — — = emericiinis 
desirable. An experimental study has been under- ; 750 750 oon 750 
taken in rabbits to find out the minimum period of - ore = = 930 
immobilization necessary for the sutured nerve to 4 830 880 oon i 
regain its normal tensile strength. 5 730 850 0°88 790 

6 730 §70 1°28 650 

7 750 690 1-09 720 

METHODS AND RESULTS 8 1430 1350 1-06 1390 
. é i : 2 9 850 820 1°03 835 

Sixty-two healthy rabbits varying in weight from 10 1070 1130 O94 1100 
I'5 to 2:5 kg. were used for this investigation. In Total 10°33 8760 
10 of these approximately 3 cm. of the sciatic nerve ———— | - [——- 

Average 1°03 876 

Table I.—TENSILE STRENGTH (IN G.) OF NORMAL yr one on al oer 
ScIATIC NERVES ; sais nce 

Coeff. of 
variation IIo 

No. OF AVERAGE OF 
EXPERI- RIGHT LEFT R RATIO . RIGHT AND 
MENTS IGHT : LEFT LEFT . ‘ 7 

—_ sutured with a single stitch. The wound was then 
I 1530 1530 1-00 1530 closed. The technique used has been described by 
; p> te ne rt oaae Mukherjee and Douglas (1951). In half of this 
4 1030 1010 1-02 1020 

3 — — — —— Table III.—TENSILE STRENGTH (IN G.) OF NORMAL 
: aa a 4 = a LATERAL POPLITEAL NERVES 
8 1350 1250 1-08 1300 
9 1450 1450 1°00 1450 

10 1150 1250 0-92 1200 No. OF Rano AVERAGE OF 
EXPERI- | RIGHT LEFT Ricut : Lert RIGHT AND 

Total 10°06 13125 MENTS as LEFI 

Average a 1-00 1312 I 315 330 0-95 322 

2 410 440 0°93 425 Standard ae °26 62 
deviation +0°087 +216 2 i oa 588 i 

5 510 450 I°13 480 

pa 8-7 16 ; a = O87 420 7 390 450 0°87 420 
8 670 690 1°03 680 
+ pa ae 1°04 §30 

° P . 6 
of both limbs was removed and the tensile strength ™ ” = a ewes 
of the nerve-bundle as a whole measured by the Total 10°06 4909 
method described by Douglas (1949). The results Average na 490 
are shown in Table I. In another 10 rabbits the oe — 
medial and lateral popliteal nerves (3 cm.) were en sie 
removed from each thigh and their tensile strengths a nm 
measured separately. The results are shown in oan ol ae 
Tables II and III. The tensile strength of the sciatic 
nerve (average figure for right and left nerves taken 
from Table I) is comparable with the tensile strength 
of lateral and medial popliteal nerves taken together 
in Table IV (average figures for these nerves taken 
from Tables II and III). 

series black silk was used as a suture material anc in 
the other half mersilene. The limbs were 10t 
immobilized. For six weeks, at the end of each 
week except the third, three rabbits were sacrified 
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and about 3 cm. of sutured nerve (1°5 cm. on each 

side of the suture zone) and a similar length of 
intact nerve from the opposite thigh were removed. 
The sutures were then removed and the tensile 

Table IV.—TENSILE STRENGTH (IN G.) OF MEDIAL AND 
LATERAL POPLITEAL NERVES MEASURED SEPARATELY 

————————————————————— 

MEDIAL RaTIo 

STRENGTH OF NERVES 

No Oo! 

EXPERI- 
MENTS 

MEDIAL 
POPLITEAL 

LATERAL 
POPLITEAL 

POPLITEAL 
LATERAL 
POPLITEAL 

MEDIAL 
POPLITEAL : 
LATERAL 
POPLITEAL | 

322 1072 
425 1355 
362 1102 
690 1545 
480 1270 

355 1005 
420 1140 
680 2070 

$30 1365 
640 1740 oe Su OuMEwW WN ~~ Nem eee NNN IACI SCANONYW 

Total — o = 13664 

oo Average 1366 

Standard 
deviation +225 

Coeff. of 
variation 

strength of both sutured and intact nerves was 
measured. At the end of the third week six rabbits 
were sacrificed and the same procedure as described 
above was followed. The results are shown in 
Tables V and VI. Sutured nerves separated at 

Table V.—TENSILE STRENGTH (IN G.) of RIGHT AND 
Lert MEDIAL POPLITEAL NERVES—RIGHT NERVE WAS 

CUT AND SUTURED WITH BLACK SILK 

RATIO No. OF 
No. OF RIGHT : LEFT 
EXPERI- 
MENTS 

‘ RATIO 
RIGHT RIGHT : LEFT 

Total | Average 

1°83 0°61 

uture line except those removed five and six 
wee s after suture. In the latter the break usually 

occ: rred above the suture line. The intact nerves 
sep: «ated at the upper or middle third. 
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SOURCES OF ERROK 

1. Injury to the Nerve during Removal of 
Sutures.—As the material used in suturing does not 
traverse the suture zone itself, removal of the suture 
is easy. Injury to the nerve is prevented by snipping 
off the knot on the surface of the nerve and then 
pulling out the suture gently. 

2. Tissue Reaction in the Suture Zone and 
Cross-section of the Area at the Suture Line.— 
Previous studies on the intraneural tissue reaction 
to black silk and mersilene (Mukherjee and Douglas, 
1951; Mukherjee, to be published) have shown 
that for the first three weeks the tissue reaction is 
mainly a cellular response and later on fibroblastic. 
Encapsulation of the suture material is evident at 
the end of three weeks. Such varied response 
within the nerve tissue, which itself is composite 
in structure, will influence the cross-section of the 

Table VI.—TENSILE STRENGTH (IN G.) OF RIGHT AND 
LEFT MEDIAL POPLITEAL NERVES—RIGHT NERVE WAS 

CUT AND SUTURED WITH MERSILENE 

RATIO 
No. OF RIGHT : LEFT 
EXPERI- 
MENTS 

RATIO 
RIGHT : LEFT 

Averege Total 

0°66 q y o6!1 

0'S4 
0°64 

0°70 

o-78 

0"S4 

1°00 

0°86 

0°89 

o’72 

1°O0§ 

0°88 

o'9s 
0°96 

1°07 

0-92 
o’99 
1-09 

o'85 
o'94 
1°41 

suture zone. Macroscopic examination of the nerves 
did not, however, reveal any gross difference in the size 
of the suture lines in the animals studied. The 
suture line looked slightly swollen (1-5 mm.) in the 
nerves removed at the end of the second, third, and 
fourth weeks, but after that the size always seemed to 
recede to the normal (compared to the size of the 
nerve above and below the suture line). However, 
this error has to be borne in mind when the tensile 
strength of individual sutured nerves is measured. 

3. Influence of Suture Material in the 
Recovery of Tensile Strength of Nerves.— 
Black silk and mersilene have been used in the present 
series. The results will be discussed later. 

DISCUSSION 

Control Nerves.—The tensile strength of right 
and left sciatic and medial and lateral popliteal nerves 
varies in different animals and in any one animal. 
The average tensile strength of the whole sciatic 

13 
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bundle (Table I) in controls is 1312 g. (+ 216). 
When the medial and lateral popliteal nerves are 
taken separately, the sum of the average tensile 
strength (Tables II, III) of each is almost the same 
—1366 g. (+ 225). The average tensile strength of 
the medial popliteal nerve alone (Table IJ) is 876 g. 
and that of the lateral popliteal nerve, 490 g. The 
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Fic. 237.—Graph representing the return of tensile 
strength of nerve sutured with mersilene, as compared with 
the tensile strength of the intact nerve. Interrupted horizontal 
lines indicate maximum, mean, and minimum average values of 
the tensile strength of both intact medial popliteal nerves. 

medial popliteal nerve is therefore 1-8 times stronger 
than the lateral popliteal, which is smaller in size. 
This shows that the cross-section of the nerve 
influences its tensile strength. 

Sutured Nerves.—When the tensile strength 
of sutured nerves is compared with that of intact 
nerves on the opposite side, it is evident that the 
tensile strength of the sutured nerves increases 
progressively from the first week onwards (Figs. 237, 
238). 

In both series, at the end of the fourth week the 
tensile strength of sutured nerves reaches the lowest 
average range of the tensile strength of intact nerves. 
The same result is found at the end of the third 
week in nerves sutured with black silk. On analysing 
the results in detail it is evident that in a con- 
siderable number of rabbits the tensile strength of 
nerves after suture remains below the normal value 
up to the fourth week. At the end of the fifth 
and sixth weeks the normal tensile strength is re- 
gained. 
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Miller (1921) studied the tensile stren; ch of in the 
sciatic nerves in dogs sutured with silk or atgut, prese 
over a period of five weeks. In his serics the § gren: 
strength of suture line was never comparec with & jn th 
the strength of intact nerves. He found the iensijle § mobi 
strength of the sutured nerves as great at the end & one 1 

of the third week as at the end of the fourth or fifth & jatere 
week. Singer (1946) studied the tensile strength § shoul 
of the sciatic nerve in rabbits for ten days following J stren 
suture with fibrin film and thrombin. He found § differ 
that sufficient healing occurred by the end of the & and 
fifth or sixth day to ensure retention of the stumps perio 
without the aid of suture material. Tarlov (1947) § mont 
studied the tensile strength of sciatic nerves in rabbits, § the | 
the nerve-ends being apposed with plasma-clot, but § week 
a few tension sutures of No. 00 corticelli black silk & sect 
were used to approximate the nerve-ends. He § whic 
observed that the normal tensile strength was regained § the | 
within a period of three weeks. The present observa- 
tions suggest that the normal tensile strength is 
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Fic. 238.—Graph representing the return of tensile dea 
strength of nerve sutured with black silk, as compared with the app 
tensile strength of the intact nerve. Interrupted horizontal is th 
lines indicate maximum, mean, and minimum average values of 
the tensile strength of both intact medial popliteal nerves. the 

hea 

regained in the medial popliteal nerves of rabbits tha 
after four weeks whether black silk or mersilene is J ‘lf 
used for suturing. Suture materials have no definite lun 
influence on the return of tensile strength of the — ™8 
nerves. lies 

Clinical Considerations.—The period of ‘m- this 
mobilization of the limb to allow the nerve to a 
regenerate should be sufficient to allow the suture ine 
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in the nerve to regain sufficient strength. From the 

present observations it appears that if the tensile 
strength of sutured nerves in man returns to normal 

in the same way as in rabbits, the period of im- 

mobilization of a sutured nerve should be at least 
one month. When both the medial popliteal and 
iateral popliteal nerves are considered together, one 
should not forget the difference in their tensile 
srength. When both the nerves or nerves of 
different sizes are injured together, e.g., the medial 
and lateral popliteal bundles of sciatic nerve, the 
period of immobilization should not only be one 
month at least but subsequent movements of 
the limb should be very limited for another few 
weeks, so that the healing nerve of the lesser cross- 
section is not subjected to stretching by a strain 
which is perhaps inadequate to stretch the nerve with 
the larger cross-section. 
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SUMMARY 

1. The tensile strength of medial and lateral 
popliteal nerves and of sciatic nerves in normal 
rabbits has been investigated. 

2. The return of tensile strength of sutured 
nerves has been studied for a period of five weeks, 
from the day of suture. 

3. The tensile strength of a sutured nerve 
reaches the normal level four weeks after suture. 
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EXPERIMENTAL CARDIOVASCULAR SURGERY 

DISCUSSION OF RESULTS SO FAR OBTAINED AND REPORT ON EXPERIMENTS 

CONCERNING A DONOR CIRCULATION 

By A. T. ANDREASEN anp F. WATSON, LONDON 

GENERAL INTRODUCTION 

Tue trend of the published work concerned with 
discovering the means of performing elective intra- 
cardiac surgery indicates that the starting-point is 
always the assumption that the important problem 
to be solved is that of obtaining a satisfactory pump- 
oxygenator to supply the animal during the period 
of short-circuit, or exclusion, of its own heart and 
lungs. A typical example is to be found in the 
opening paragraph of the report by Kerr and others 
1951): ‘* Access to the interior of the heart for the 
performance of intracardiac surgical procedures 
demands a satisfactory method for oxygenating and 
pumping the blood as it is shunted past the open 
heart chambers”. The same assumption—that 
only a suitable machine is required—is the starting- 
point of the work by Stokes and Gibbon (1950) on 
apump-oxygenator. However, they are more aware 
of the implications of this assumption, for they state 
that the arterial input should equal the average 
cardiac output of a normal dog, that is to say, between 
1000 c.c. and 1§00 c.c. per minute for a 10-kilo dog. 
Further on it is noted that “ inability to withdraw 
a volume of blood from the cave equivalent to the 
animal’s cardiac output ’’ was amongst the causes of 
death in their animals. They do not seem to have 
appreciated the fact that this limited venous return 
is the crux of the matter, and wholly dependent upon 
the abnormal conditions caused by exclusion of the 
heart and lung. We shall show later in this paper 
that this is so. There is nothing wrong with the 
self-evident statement that a dog with its heart and 
lung out of circuit will require some form of support- 
ing circulation if it is to live at all. The mistake 
lies in the selection of the primary question, where 
this mechanical aspect of the subject has been allowed 
to ;ssume the exclusive attention of workers, as it 
has now done, judging by recent publications. The 

really fundamental question is that concerned with 
discovering the reactions to be expected from this 
entirely new organism, or preparation: the animal 
living with its heart and lungs excluded. 

So far as we can discover no investigation of this 
preparation per se had been made when we began this 
work in 1949, nor has there been any such study to 
date. The work of Kerr and others (1951), and of 
Southworth and Peirce (1952), can hardly be con- 
sidered a study of this preparation since they state 
their objective to be the opening of the heart rather 
than inquiry into the state of the animal under these 
extraordinary circumstances. The details of pumps, 
or means of supporting an animal in such a condi- 
tion, can be of small importance alongside the 
detailed knowledge of the animal’s reactions, require- 
ments, and limitations, when so treated. It is upon 
a knowledge of these facts alone that a suitable means 
of supporting the animal can be designed. The 
future patient upon the operating table is a mammal 
in the ‘ excluded heart-lung’ state ; it is data about 
this state which will provide the information to 
enable the surgeon to control his patient, and safely 
shepherd him through a daring temporary inter- 
ference with his physiology. It is neither logical, 
nor ethical, to experiment with a patient in a state, 
instituted by the surgeon, about which nothing is 
known practically, by using a pump-oxygenator 
machine with which ‘some success "—quite un- 
measurable, or confidently predictable—has been 
had ‘on dogs’. The primary problems are those 
concerned with the excluded heart-lung preparation. 
If we can find data which will give us the means of 
controlling such a preparation at will, we have made 
a definite step on the way to real elective intracardiac 
surgery. Incidentally, as the essential demands and 
limitations of the preparation become obvious, know- 
ledge of the best means of supplying a circulation 
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will be acquired. To build mechanical pump- 
oxygenators and to try them out on animals, with or 
without the exclusion of the heart and lungs, until 
they ‘ fit’ the preparation, is to concentrate on pump 
mechanics to the exclusion of data about the principal 
subject in the whole operation. This approach to 
the problems is one of pure adventure by trial and 
error, without any semblance of attempt to chart the 
unknown field, or to conduct the investigation along 
the lines of well-tested and accepted scientific 
methodological procedure. 

Our whole aim has been to investigate the 
reactions of an animal having its chest open and its 
cave and azygos vein occluded temporarily, with a 
view to obtaining ultimate control of such a prepara- 
tion; these conditions represent the minimum 
essential for elective surgery of the heart. In order 
to clarify our aim and to show how far our objective 
has been steadily approached, it will be useful 
to review the results so far obtained, some of 
which have been published (Andreasen and Watson, 
1952, 1953, a, b). In this way the experiments 
presented in this paper will be seen in their proper 
place. 

The fundamental question: “Can such an 
excluded heart preparation live at all?” has already 
been indirectly and partially answered in our earlier 
paper (1952). With the cave and azygos clamped 
life was extinct in § to 8 minutes; release of the 
cave after 5 minutes of total exclusion gave 5 deaths, 
5 recoveries without any detriment, and 3 recoveries 
with marked C.N.S. signs. Thus life was not 
always extinct by the end of § minutes’ total exclusion 
of the heart and lungs, nor was recovery without 
damage uncommon, but serious damage could be 
caused. The data assembled in Table III of the 
same paper shows that life can be maintained in 
such a preparation, regardless of the weight of the 
dog, if the azygos vein alone is left open. In these 
cases recovery was certain and prompt, without 
damage, after a period of 30 minutes on the flow 
provided by this vein alone. Measurement showed 
the azygos flows under these conditions to be in 
the region of 80 to 90 c.c. per minute. Stokes and 
Gibbon (1950) set 99 c.c. per kilo per minute as the 
minimal satisfactory flow; our experiments show 
that § to 9 c.c. per kilo per minute through the heart 
is adequate for bare survival. This very small flow 
is not ideal, of course. There was a tendency for 
the heart to dilate and stop if the venous return was 
not carefully graduated after caval release—i.e., the 
myocardium was evidently not being supported by 
the coronary circulation at this very low flow, nor 
was it receiving any great supply of oxygen. There 
was a practical certainty of fibrillation occurring if 
the heart was handled, especially towards the end 
of the 30 minutes’ period—further evidence that the 
myocardium was not having its minimal demands 
met. However, knowledge had been gained of how 
small a flow was sufficient to support the myocardium 
in a state from which, with care, unimpaired recovery 
could be obtained, and the suggestion is implicit 
that perhaps no very huge circulation would be 
necessary for support of the heart muscle and brain 
during a cardiac operation. At any rate, the myo- 
cardium must be maintained in a state where 
handling would not cause fibrillation, therefore 
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a better blood-supply would be required The 
‘azygos preparation’ supplied a useful me ins of 
testing out reactions on known flows. These . xperj- 
ments have been reported (1953, b), but a su:amary 
of the data obtained will keep the sequence of the 
whole work in view. 

SUMMARY DISCUSSION OF 
DATA 

1. Pumping in a measured flow of 90 c.c. per 
minute from the femoral vein, through the azygos 
of the same dog, produces exactly the same effect 
as that observed during survival experiments on the 
natural azygos flows. Respiration usually continues 
slowly but regularly; the blood-pressure is 30 t 
40 mm. Hg over the period, and recovery may be 
expected if the heart is carefully guarded from over- 
filling during the early phase of re-establishment 
of the circulation. 

2. When, in the same preparation, the azygos 
tlow is increased to 150 c.c. per minute, the blood- 
pressure is found to run at approximately 100 mm. 
Hg. Below this size of flow it had remained a 
about 40-50 mm. Hg. Respiration was maintained 
at nearly the pre-experimental rate, and was regular ; 
the myocardial condition was much improved, since 
the heart showed little or no tendency to dilate and 
stop, even when obviously overfilled. 

3. Under conditions of (2) above, reflexes such 
as those of the pupil, the blood-pressure, and some 
tonus, are evidently in action; below this size of 
flow they are sluggish or absent. 

4. A further increase in the flow to 200-225 c.c. 
per minute gives a marked improvement in all the 
signs. Respiration is strong, regular, at pre- 
experimental rate ; the heart beats strongly, regularly, 
but at about 10 to 20 beats slower than the pre- 
experimental rate ; it can be easily handled without 
fibrillation setting in. At this flow—only one- 
quarter of the claimed minimal cardiac output of a 
normal dog—the animal is a reacting organism, not 
in danger of succumbing, either during the 30 
minutes’ occlusion of the cave, or after re-establish- 
ment of the full circulation. Thus, on a flow of 
about + : 

* AZYGOS’ 

* to } of the natural venous return the brain 
and myocardium are secure and functional. Since 
these animals recover without detectable defect, 
either temporary or permanent, it may be assumed 
that the liver and kidneys, as well as the remainder 
of the organs, have not suffered any serious damage. 
The fact that at the highest flow the heart can be 
handled without causing fibrillation, except very 
infrequently, but that on a lower flow it cannot 
be so treated, suggests that 200 to 225 c.c. per minute 
is near the minimum output which will fill the aortic 
sinus sufficiently well to ensure good filling of the 
coronary system. Two factors may be concerned 
in this improvement which are not directly appreciated 
until it is realized that under poor conditions— 
especially those causing anoxia—there is a tremen- 
dous rise in the coronary demand. Where the normal 
coronary flow may be about 86 c.c. per minute in 
a dog it may rise to almost 300 c.c. per minute in 
severe anoxia (Maraist and William, 1952). Now, 
as the flow is increased, not only is more b/ood 
available to fill the coronary system but more ox gen 
is also available. Thus, where in the early and very 
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low flows the quantity of blood is insufficient and a 
mild anoxia results, so that the flow gradually becomes 
less and less sufficient to meet the increasing coronary 
demands, on the larger flows the quantity is possibly 
just adequate, but as the period of exclusion proceeds 
the oxygen demands are not entirely fulfilled. How- 
ever, here the increased coronary demand comes 
much later in the 30 minutes’ period, and the heart 
condition is better than on the very low flow. When 
the largest flow is used, the quantity of blood delivered 
as well as the oxygen is sufficient to meet the now 
steady but /Jower demands of the coronary circula- 
tion, and ultimately of the myocardium. Between 
the flows of I50 c.c. per minute and 22§ c.c. 
per minute the demands of the myocardium of 
the excluded heart are fully met without depleting 
the brain. From what has gone before it would 
appear that although the brain requirements of 
blood-flow and oxygen are imperative, they may be 
extremely small in relation to those of the 
myocardium. 

5. The size of flow which can be returned from 
the animal’s own femoral vein is limited, as is that 
via the azygos. The venous return is drawn from 
the accumulation of blood in the vena cava inferior ; 
it seems that within the limit of the flows used here 
neither the quantity, not its rate of collection, can be 
increased by increasing the amount put into the heart 
via the azygos. When the small roller pump used 
for transmitting the blood from femoral to azygos is 
speeded up beyond a certain point—which varies 
with each animal, but is about 225 c.c. per minute— 
the cava is emptied and time must be allowed for a 
re-accumulation to develop. In the intact animal the 
blood returning from the lower part of the body 
collects in the caval reservoir, drawn there and passed 
on by the rhythmic action of the diaphragm. The 
connecting link between this venous collection and 
the arterial and cardiac output side is the enormous 
capillary bed of the body, muscles, tissues, etc. In 
the intact dog this vast space is under vasomotor 
control. Once the chest is opened the efficiency 
of the diaphragm action is markedly reduced. As 
soon as the heart and lungs are excluded by caval 
clamping, the blood-pressure falls to very low levels, 
and the whole vital complex forming the basis upon 
which the fundamental body reflexes depend for 
possibility of function has been removed. One 
effect of this is the evident loss of control over the 
capillary bed of the body, so that blood pouring 
in from the arterial side will tend to cause greater 
and greater passive dilatation to accommodate the 
increasing volume of blood. Onward passage will 
occur only slowly by overflow and seepage ; at best 
by a very sluggish remnant of vasomotor control, 
or slight diaphragm action. Active muscle move- 
mer* is not present to help, and the dog’s position 
—on its back—is no help at all. All these are 
possible factors concerned in explaining the fact 
observed under our experimental conditions: that 
the rate at which blood can be withdrawn from the 
larg » veins is strictly limited, but that on re-establish- 
me:'t of the circulation this rate increased two-fold 
or :0re. 

». So far we have found that this rate of caval 
fill’ ig is sufficient to maintain a return of 150 c.c. 
pe: minute easily, throughout 30 minutes of caval 
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occlusion. It is usually adequate to return 200- 
225 c.c. per minute, but at this rate there may be 
difficulty about half-way through the 30 minutes. 
At 250-300 c.c. per minute there is always some 
difficulty, but with care this need not end in a 
shortened period of caval occlusion, or in disaster. 
We have the impression that in a dog of 20 kilos or 
more there is an excellent chance of maintaining 
the highest rate of return, but not of exceeding it. 

7. When tending to fall off, the venous return is 
helped if gravity is brought into play by raising the 
head end of the dog by 20°-30°. Suction on the 
venous catheter does not improve the return ; 
it merely empties the vena cava reservoir more 
quickly. If the rate of filling of this reservoir is 
not as high, or higher than that which will satisfy 
the force of suction employed, then an interval must 
be allowed while the blood re-accumulates, before 
suction can be resumed. Venous return is always 
best, and most constant, in those dogs in which some 
action of the diaphragm remains throughout the 
experiment. The better this action, the better the 
venous return, up to the point of its maximum 
rate for the dog concerned. We found that what- 
ever the weight of the dog, in all cases where measure- 
ment was made, the return was never greater than 
a 300 c.c. nor less than a 200 c.c. per minute average. 

8. In all cases where life had been maintained 
on an azygos flow of less than 200 c.c. per minute, 
great care was necessary on release of the cave to 
prevent sudden overfilling of the heart. On the 
small flows this could happen quickly, with stoppage 
and death; on the larger flows there was over- 
filling, but the heart did not stop at once. Even on 
the highest flows there was still a tendency to over- 
fill, and care with graduated release of the inferior 
vena cava was the key to avoiding this serious embar- 
rassment. Should overfilling occur, fibrillation sets 
in, and may be fatal. In many cases re-closing the 
inferior vena cava relieved the overfilling by allowing 
the heart to empty ; as the overdistension was relieved 
the fibrillation stopped. Two or three minutes is the 
time required for satisfactory release of the cava 
inferior in all cases, and constant watch should 
be kept on the blood-pressure, the state of the right 
auricle, and the vigour of the ventricular contraction. 
There is, evidently, a large accumulation of blood 
in the tissue spaces, which, with the return of reflex 
control, is rapidly turned back into circulation. 

9. These experiments show that once the heart 
and lungs are even partially out of circuit, the amount 
of blood which can be withdrawn from the animal 
is strictly limited by the rate of collection in the 
vena cava reservoir from the vast capillary bed, and 
is not dependent on the rate of input at the arterial 
side. This limitation is obviously important and 
must be taken into consideration and seriously 
investigated. The means whereby a supply of 
blood is carried to the animal whose heart and lungs 
have been excluded is now seen to be of secondary 
importance, because it is the actual exclusion of 
the heart for operation which leaves the supporting 
circulation—whatever its source—pouring into an 
uncontrolled capillary bed. An extraneous source 
of blood, however manipulated or mechanized, cannot 
control this capillary bed, which is an intrinsic part 
of the same animal whose reflex basis—an efficient 
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heart-lung—has just been excluded from its circula- 
tion, thus rendering the whole vital complex ineffec- 
tive. Too great an arterial supply will only result 
in filling this capillary bed to capacity. After return 
of the heart and lungs to the circuit this very large 
pool will again come under control, and, giving up 
its huge store, will cause serious overloading of the 
circulation. The real capacity of this bed is unknown, 
and at the stage of the work now being discussed the 
exact amount of overfilling could not be measured. 
The second part of this paper contains a description 

Fic. 239.—The axygos tied off and temporary plastic 
loop ligatures arranged around the cave. 

of how this measurement was achieved. Too small 
an arterial flow, apart from failure adequately to 
support the brain and myocardium, would soon 
exsanguinate the recipient dog, since the venous 
outflow would be the larger of the two. At the end 
of the exclusion period there would be an insufficient 
circulatory volume to support the recipient’s body 
function. In fact, when such has occurred experi- 
mentally, there has been only a small rise in blood- 
pressure after re-establishment of the circulation, 
together with a slight rise of heart-rate. It always 
seemed, watching the heart, that if it had been 
capable, ‘it’ would have increased its rate very 
much more. 

We now arrive at the conclusion that unless this 
capillary pool can be measured accurately, and some 
knowledge gained of its other characteristics, any 
attempt at control will be impossible. Unless it 
can be controlled there is no way but to wait until 
the end of the operation to see if the animal is over- 
loaded at the expense of the source of circulation. 

10. Originally we had regarded the congestion 
of the head end of the dog as a mere consequence 
of clamping the superior vena cava, and, like all 
congestions, as probably undesirable. Perhaps this 
obstruction to venous return, so obvious at the head 
end, was causing an increased opening up of the 
capillary bed? The heart and lungs can be just as 
effectively excluded by means of a polythene tube 
passed down the jugular vein, into the superior vena 
cava, and onwards across the right auricle into the 
inferior vena cava. With the azygos tied off, 
temporary plastic loop ligatures can be arranged 
around the outsides of the cave to close them, 
onto the tube inside, at will (Fig. 239). This 
arrangement permits a free venous communication 
between the upper and lower halves of the body, 
should relieve the congestion, and perhaps increase 
the venous return. 
the head was certainly relieved, but without any 
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increase of notable size, or duration, in the \ enoys 
return extracted from the femoral catheter jj 
the dogs with this caval connexion operating were 
quickly blanched at the head end, suffered early 
respiratory difficulty, failure, and death befcre 2 
minutes of the 30 minutes’ period had elapsed, 
Head elevation in these dogs accelerated the time 
of death. 

11. Up to this stage the measured flow of blood 
had been delivered through a small roller pump 
directly into the azygos vein and heart. This 
arrangement served to gather information as to what 
happened to dogs living on very small flows served 
through the natural route. It gave information abou 
the smallest flows on which a dog could maintain 
its basic functions and survive for 30 minutes—an 
arbitrary period for a competent surgeon to open a 
heart, carry out an elective procedure, and close 
it again. 

The next step was to effect total exclusion of 
the heart and lungs by caval clamping and ligature of 
the azygos, and now to supply the blood, as a support- 
ing circulation, via an artery as near the heart as 
possible ; the femoral catheter being used as before, 
for withdrawal of the venous return from the animal 
In addition to testing all previous work, this procedure 
would answer the question whether the amount 
supplied through the azygos is sufficient to maintain 
life and function when given via an artery beyond 
the heart, i.e., with the vital basis of elementary 
body function excluded. It would also indicate 
whether the same rate of blood-flow, supplied by 
this route, would maintain any blood-pressure at all. 
One further factor had to be met to make the condi- 
tions comparable: Blood through the azygos is, 
of course, passed to the lung and delivered well 
oxygenated; the easiest way to obtain well- 
oxygenated blood via this new route is to draw it 
from another, intact, animal. This living source 
has the advantage of being not only the best known 
oxygenator of blood, but also of providing a natural 
source of correction for all pH, toxic and other 
chemical and physical deficiencies caused by its 
passage through a body in such poor circumstances 
as that with excluded heart and lungs. 

We have thus arrived at a point where we have 
collected enough data to begin work on our original 
objective : the study of the possibility of using the 
circulation of one animal to support life in a second, 
whilst the latter is being subjected to operative 
procedures on its excluded heart. 

EXPERIMENTS ON 

CIRCULATION 

This report covers the whole of our experimental 
work since 1949 on the question of the feasibility o! 
a donor circulation.” It is a logical succession ol 
the investigations referred to in the first part of this 
paper and includes some 157 experiments, apart 
from those required for testing and calibrating 
apparatus, preliminaries, and trials used in the 
formulation of problems at various stages. Farly 
preliminaries and trials began in 1939, but hac to 
be abandoned two years later because of the war. 
A further piece of work, carried out during sine 
months of 1943, served to isolate the main probl:-ms 
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and to orientate the recent programme. Experiments 
of the ‘ full survival’ and of the ‘ full immediate 
recovery ’ type are included, but expense has been a 
limiting factor on the size of any series, so that for 
purposes of this paper the latter type of experiment 
has been chosen in order to obtain a uniform analysis 
of the material. Experiments of the former category 
have been carried out, but not in sufficient numbers 
to afford a useful analysis at the present time. By 
‘full immediate recovery ’ we mean that the animals 
were allowed to recover fully from the effects of the 
experiment, but were not kept alive longer than was 
necessary to show that no immediate, evident, 

an 

Fic. 240.—Direct donor circulation. 

injury or physiological detriment had been caused. 
The material is set out to show the data in progressive 
stages. 

Terminology.—At the outset it is necessary to 
give our interpretation of the three terms, ‘ cross 
transfusion ’, ‘ cross circulation ’, and ‘ donor circu- 
lation’. Apart from the last-named, which, so far 
as we know is new, the other two have been used 
without any strict definition, as well as _ inter- 
changeably. We adopt the following definitions :— 

‘Cross Transfusion’: An interchange of blood 
between two bodies, connected vein to vein, in each 
direction. The blood is propelled in the correct 
direction at known rate by means of some form of 
pump, such as that of Jouveley, or of Salisbury (1949). 

‘Cross Circulation’: The supply of a whole 
body, or part of a body, by the circulation of another, 
connected artery to vein in each direction. No 
apparatus is required to propel the blood in the correct 
direction since the connexion is, in each case, artery 
to vein. Firor’s (1931) carotid-jugular anastomoses 
experiment is the type example of this direct or free 
cross circulation. 

A pump may be interposed in each arteriovenous 
Circuit, purely as a form of volumetric control. 
The experiments of Thalhimer, Solandt, and Best 
(1938) provide the type example of this indirect, 
or controlled cross circulation. 

Donor Circulation’: The supply of a whole 
body with its heart and lungs excluded, from another 
inta-t, animal. Connexions are artery to artery and 
veir to vein. The two whole bodies are maintained 
by he one intact circulation. Flow from donor to 
rec} xient is assured by the very low blood-pressure 
of '1e recipient, once its heart and lungs have been 
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recipient by free connexion (Fig. 240). 
ments of Kerr and others (1951) and Southworth 
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excluded. Venous return from recipient to donor 
is assured by the efficiency of the diaphragm action 
of the intact donor, over the relatively inefficient 
action of that of the recipient, whose chest is widely 
open. Back pressure due to the clamp on the 
inferior vena cava causes a build up, or reservoir, 
of blood to form in this large vein. It is from this 
reservoir that the donor draws a return of blood in 
exchange for that supplied via the arterial connexion. 

A donor circulation may be :— 
1. Direct or Free—when the donor supplies the 

The experi- 

Fic. 241.—Controlled donor circulation. 

and Peirce (1952) are type examples of this, as also 
are our preliminary experiments. 

2. Indirect or Controlled—where a pump is inter- 
posed in both the venous and the arterial circuits. 
These serve for flow control (Fig. 241). The type 
example is provided by our own experiments 
described later in this report. 

It must be emphasized that a strict distinction 
must be made between those types of circulatory 
connexion in which the heart and lungs of one 
animal are not excluded, and those in which they are. 
The results of the two cases are neither inter- 
changeable, nor of the same significance. 

Objectives.—The discussion of the ‘ azygos’ 
work and its significance leaves us with three main 
objectives for the next phase of the study :— 

1. To test out the adequacy of the flows available 
from the venous return of an animal, whose heart 
and lungs have been excluded, for support of a 
donor animal, during 30 minutes of arterial supply 
by the latter. Immediate and uncomplicated re- 
covery of both dogs being the criterion of adequacy. 

2. To gain some information of the nature, size 
and, if possible, control of the capillary pool in the 
recipient, under these conditions of donor circulation. 

3. With data gleaned from (1) and (2), to study 
the means of obtaining full control of a donor 
circulation. 

Methods and Techniques.— 
1. Direct, or free, donor circulation was used in 

all the early work (Fig. 240). Here, the right 
carotid of the donor is connected to the left carotid 
of the recipient ; the left femoral vein of the recipient 
to the right femoral vein of the donor. Polythene 
tubing of the calibre of the arteries, and of the veins, 
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with the ends drawn out slightly to form cannule, 
was used to effect connexions ; and each connexion 
was filled with heparinized saline and closed by a 
screw-clip before insertion. In certain experiments 
the recipient end of the arterial cannula was passed 
down the carotid for approximately 20 cm., so that 
it was guided, by a finger in the thorax, to lie about 
I cm. above the aortic valves. The recipient end 
of the venous cannula was passed up the femoral 

Fic. 242.—The by-pass arrangement. 

vein for 12 cm.; this was found to place its tip just 
inside the lower end of the inferior vena cava. The 
chest of the recipient was opened through the fourth 
right intercostal space and the wound widely retracted. 
The superior vena cava and the inferior vena cava 
were encircled with the plastic ligatures, as already 
described by us elsewhere (Andreasen and Watson, 
1953, a), and the azygos vein tied off. Endotracheal 
tubes were passed in both donor and recipient, that 
in the latter being connected to 100 per cent oxygen 
supplied through a Tiegel-Henle apparatus, arranged 
to release the lung at 12 cm. of water pressure. A 
blood-pressure cannula was inserted in the donor’s 
left femoral artery to provide a continuous tracing. 

2. Flows were read by inserting an electro- 
magnetic flowmeter in the circuits to be measured 
(see Andreasen and Watson, 1952). Difficulties in 
control of a dual synchronous electromagnetic flow- 
meter, by the limited hands available, caused us to 
abandon this extra, but very desirable, aid. In 
later experiments, when considerable data had 
accumulated regarding the size of these flows and 
their variations, and a selection had been made of the 
size to employ, it was easy to insert two venturi 
type flowmeters, suitably calibrated. In this way 
continuous readings could be made throughout, 
and adjustments effected between arterial input and 
venous outflow. 

3. At a further stage, a small rotary pump was 
interposed, at first in the venous circuit, then in the 
arterial, and finally in both together. 

Each of these studies represents a step towards 
full control of a donor circulation. The present 
form of controlled donor circulation is illustrated in 
Fig. 241. Apart from this reciprocated flow control 
the remainder of the set-up is as in (1) above. The 
polythene catheters are inserted into the ends of 
the rubber tubing passing through the pump. 

4. In a still later series it was found possible to 
bring into operation a known restriction of flow, 
between the donor’s carotid andthe pump. A length 
of glass capillary tube was set up as a by-pass to the 
main route of blood-flow. The length of tubing 
used gave a reduction of approximately one-sixth 
of the original flow, when the blood-stream was turned 

JOURNAL OF SURGERY 

through the by-pass. The arrangement pro\ed to 
be exceedingly effective (Fig. 242). 

5. Donor and recipient were usually choser, with 
a difference in weight of not more than 2 to § kilos. 
the donor being the larger animal. Very smal) dog; 
were difficult to control; medium sized dogs of 
15-20 kilos were more manageable. No particular 
weight-class was adhered to, and dogs were accepted 
as they offered. It was felt that if our results were 
true, then selection of weights might suggest a 
restricted significance. 

6. Anzsthesia was always induced by intra- 
abdominal nembutal (30 mg./kilo). Heparin was 
always given to each dog (5000-7500 i.u. in § cc, 
saline, according to weight). No other drugs were 
ever given. No attempts were ever made to resusci- 
tate dogs from the effects of experiment, nor were 
attempts at ‘treatment’ made—for example, to 
raise blood-pressure, to defibrillate the heart, etc, 
Such manceuvres, we feel, vitiate many results 
published to-day, since it is not possible to differen- 
tiate between the effects of ‘ treatment ’ and those of 
the experiment. The standard time for the period 
of caval occlusion was always 30 minutes. Occasion- 
ally, for example when only flows were being charted, 
and the state of the dogs suggested at 25 minutes 
or so that they might not recover, the clamps were 
released in order to be able to register the end and 
recovery rates of flow. 

Experimental Series and Results.—The data 
are arranged in sequence, although they were by 
no means always so obtained. 

1. The Effect of Direct Donor Circulation Con- 
nexions in Intact Animals.—In one series animals of 
equal weights, and in the second series those of 
unequal weights, were connected directly carotid 
to carotid and femoral vein to femoral vein. Blood- 
pressures of both dogs were recorded at the femoral 
artery. On opening the cannule blood-flow was 
from that with the higher to that with the lower 
blood-pressure, and a slight rise occurred in the 
latter with a small fall in the former ; the pressures 
did not equalize, but a balance was quickly struck 
between them. Once this state had been reached 
there was virtually no exchange between the pair 
(Fig. 243, top tracing). Firor (1931) found that 
even when the connexions were arteriovenous, and 
a continuous exchange went on, this phenomenon 
of balance without equalization in blood-pressure 
levels occurred. 

2. The Effect of Direct Donor Circulation Con- 
nexions, where the Recipient has a Fourth Right 
Intercostal Space Thoracotomy, widely open.—Two 
animals are used, connected as for direct donor 
circulation, but with the recipient having a right- 
sided fourth intercostal space thoracotomy. In 
these circumstances the recipient usually has a much 
lower blood-pressure than the intact donor. Once 
the circulation is opened up there is the slight fall 
in the donor, and the slight rise in the recipient, 
pressures. Then a balance is struck between them, 
as before, and over 30 minutes almost no other change 
takes place. There is a faint suggestion that the 
recipient does tend to continue to rise slowly 
towards the level of the donor, but within our t'me 
limit of 30 minutes this is neither certain nor obvious 
(Fig. 243, middle tracing). 
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3. The Effect of Direct Donor Circulation where 
the Heart and Lungs of the Recipient are excluded.— 
Series (1) and (2) were carried out with the con- 
nexions as for a direct donor circulation, but without 
the essential feature of the donor circulation—the 
excluded heart—in order to provide controls for the 
present series (3). 

A steady fall occurs in the donor’s blood-pressure 
as soon as the circulation is opened up. There is no 
rise in the recipient’s pressure from the level to 
which it fell on closing the caval clamps, and it 
remains at 20 mm. Hg throughout the 30 minutes’ 
period. The donor becomes distressed and blanched, 
and may not last the time. In the case recorded in 
the last tracing of Fig. 243, after release of the cave 
the recipient’s blood-pressure rises steeply, but the 
rise in the donor is slow and does not exceed 80 mm. 
Hg. If the circulation is left open for two minutes 
or so after caval release, the donor’s colour revives 
and signs of distress subside. Very soon the 
recipient’s blood-pressure will tend to fail; that is 
to say, the recipient is now not only returning the 
donor blood ‘ stolen’ during the 30 minutes, but 
the donor’s present state of ‘ shock’ tends to allow 
the recipient to bleed back into its circulation 
without a corresponding venous return to balance 
out. If left open for a longer period the recipient 
bleeds out into the donor, without the latter recover- 
ing in proportion to the blood thus received. Vaso- 
motor control is evidently in a poor state of control 
in both dogs. Fig. 244, a graph of the arterial flow 
readings taken during Experiment 94, demonstrates 
the behaviour of the arterial flow during a direct 
donor circulation experiment. The notable features 
are the sharp fall away from the region of 400 c.c. 
plus per minute to the region of 150 c.c. per minute, 
and the equally sharp rise with it levelling off at 
the small flow of 230 c.c. per minute at the cessation 
of donor circulation. 

Some donors bleed into the recipient faster than 
others ; some recipients give up very little venous 
return ; both these factors may be present and the 
donor dog may die before the end of the 30-minute 
period. In other cases the donor lives, but produces 
too small a flow to support the recipient for the whole 
period required. The latter’s respiration ceases ; 
the heart colour becomes bluish and the ventricular 
contractions less vigorous; the pupil dilates and 
becomes fixed. On releasing the cave the heart 
dilates and ceases to beat. 

Measurements of venous returns show that they 
are always smaller than 200 c.c. per minute at the 
beginning of the experiment and fall off irregularly 
throughout. As the donor weakens from loss of 
circulating volume, so the action of its diaphragm 
becomes less effective, and the encouragement to 
a venous return from the recipient is little or nothing ; 
the donor now receives back only the overflow from 
the accumulation in the obstructed vena cava. 
Occlusion of the cave converts the recipient into a 
mere passive capillary bed, into which the donor 
tleeds. Further, the donor is dependent upon the 
‘enous return available from the recipient, to keep 
Up its circulatory volume; and this venous return 
i, in turn, dependent upon the rate of seepage of 
!lood from the capillary bed into the larger veins, 
nd finally into the vena cava. This is a passive 
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process and, at least under the conditions of our 
experiment, not affected by the arterial input. 

4. The Effect of Direct Donor Circulation as in 
(3) but incorporating a Small Roller Pump—Fouveley 
Type—in the Venous Connexion.—With this set-up 
it was easy to show that the colour and general state 
of the donor could be improved in direct proportion 
to the speed at which venous blood could be returned 
from the recipient. In this series the blood-pressure 
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FIG. 243.—Comparative blood-pressure readings demon- 
strating the effect of caval and azygos clamping on the donor 
circulation. 

of the donor could be kept at about 100 mm. Hg so 
long as the venous return held out. The arterial 
flow chart of Experiment 94 (Fig. 244) shows a 
reflected rise in output caused by temporarily im- 
proving the venous return in this way. The fall- 
away again is due to the venous return failing to be 
maintained by pumping, demonstrating, by the fact 
that it failed in spite of the increased arterial flow just 
previously, that the rate of venous accumulation is 
not proportional to the arterial input. 

5. The Effect of Direct Donor Circulation under 
Conditions mentioned in (3) but with the Head of the 
Recipient raised 25° above the Femoral Vein Level.— 
The circulation is opened, and as soon as the initial 
fall has occurred in the donor’s blood-pressure, the 
head end of the recipient is raised 25°. The donor’s 
blood-pressure shows a rise—not quite so marked 
as with the venous boost, but significant and well 
maintained. Evidently, under the influence of gravity 
alone, an increased, steady, return can be obtained 
from the recipient. This effect, together with the 
fact that a higher rate of return cannot be maintained 
by pumping, is suggestive evidence in support 
of the idea that a large capillary pool forms in the 
recipient. 

6. The Effect of Efforts at Control on the Success 
of Donor Circulation.—With the evidence given 
above it is clear that if a donor circulation is to be 
useful at all, it must be controlled, and the key 
factor in control is the sufficiency of the venous 
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return. Therefore it was necessary to examine the 
effect of control designed so that :— 

a. The donor does not bleed freely into the 
recipient. 

b. The arterial input is not greater than the 
venous return. 

c. The arterial input is sufficient to maintain 
the recipient in a state from which full, immediate 
recovery is certain. 

The data set out above show that although a 
venous boost restored the donor’s blood-pressure 

Fic. 244.—Arterial flow readings during 

temporarily, it did not stop the donor bleeding into 
the recipient. Further, and at present more impor- 
tant, the rate of venous return required to maintain 
the donor, under circumstances of free arterial 
connexion, is in excess of the rate at which blood 
can accumulate in the caval reservoir from the 
capillary pool. Thus it seems that control of the 
arterial flow is called for to an extent which will 
leave the venous return always sufficient to maintain 
the donor’s blood-pressure at reasonable levels. 

From our previous work (Andreasen and Watson, 
1952), we know that although a whole dog with 
excluded heart and lungs may be maintained on as 
little as 90 c.c. per minute, a more suitable operational 
flow is 200-225 c.c. per minute, since this rate 
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maintains the myocardium in a better conditi.n, 
Venous measurements show that a return of 200  .c. 
per minute can be obtained under good conditions, 
Thus there is a possibility of being able to meet 
the minimal operational arterial flows demanded, 
and yet keep up a good venous return. Measure- 
ments of the initial carotid flows show that these ure 
between 400 c.c. and §00 c.c. per minute ordinarily, 
and without control. Therefore, if an inflow of 
about 300 c.c. per minute is aimed at, a margin of 
150 C.c. to 200 c.c. per minute will be restrained, to 

a direct donor circuijation experiment. 

the improvement of the donor, without any depriva- 
tion of the recipient. The effect of this restraint, 
together with the venous return ordinarily available, 
should give a marked improvement in the donor’s 
condition. This flow ef 300 c.c. per minute will 
also permit a further small temporary restraint, to 
meet any very marked lowering of venous return 
which might occur. 

Experience up to this point had also shown that 
another great difficulty to be met and controlled, on 
the venous side, is the observed, unpredictabie, 
and unexplained surges in the venous return. lo 
work has yet been undertaken to seek an explanati..n 
of these phenomena; an effort has been made ‘0 
meet them and to control, or compensate for the!, 
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in the interest of being able to use a controlled 
donor circulation for the ultimate purpose of elective 
intracardiac surgery. The following effects were 
examined :— 

a. Arterial control. 
b. Arterial and venous reciprocal control. 
c. The means of meeting the variations in venous 

return. 
d. Attempts to measure the approximate capillary 

pool in the recipient at the end of the 30 minutes on 
a donor circulation. 

a. The effect of arterial control: With the usual 
donor circulation experiment set up, the arterial 
flow was controlled by passing it through a small 
roller pump, arranged to deliver approximately 
300 c.c. per minute. The venous return was left 
free. This restraint of the arterial flow improved 
the donor’s condition markedly, in that the blood- 
pressure did not sink nearly so low as in the case of 
the direct experiments. Variations in the venous 
flow were now clearly seen to be the cause of any 
deterioration in the blood-pressure of the donor. 
Often this return proved to be too small to maintain 
the donor in good condition throughout the 30 
minutes’ period. After caval release, overloading of 
the recipient’s circulation was not quite so marked 
as in the direct experiments, but was still a source of 
considerable risk and embarrassment. The heart 
overfilled quickly, and stopped in many instances, 
unless great care was exercised in gradually releasing 
the inferior caval clamp, over a period of several 
minutes. This in itself was evidence of the existence 
of the already more than suspected capillary pool 
in the recipient. The fact that the venous return, 
in these experiments with arterial control, remained 
much the same as in the earlier direct ones, further 
supports the idea that the size of this capillary pool 
has little or no influence upon the venous return, 
at least within the sizes of flow used in our experi- 
ments. 

b. The effect of reciprocal arterial and venous 
control: A further modification of the arrangements 
described in (a) above was made by leading the 
venous flow through the same pump as the arterial. 
The inflow and the outflow should therefore be at 
about 300 c.c. per minute since the same pump 
controlled the two simultaneously. This combina- 
tion gave distinct control of both animals. The 
donor did not bleed into the recipient, and the 
blood-pressure of the former remained level, or 
with only a slight tendency downwards. The 
maintenance of a blood-pressure level here, with 
venous control, and not in the above series where 
there was no control, suggests that in most cases 
the venous return can be kept up reasonably well 
with the slight encouragement from the pump. 
It was also quite clear that it could not be forced 
to remain good in all cases, for some experiments 
failed, or had to be abandoned, because the venous 
re.ervoir was being emptied more quickly than it 
ould be filled. It appears that a return of about 

3¢ 2 c.c. per minute is all that can be expected in a 
fa ourable case. A failing venous return was 
al vays heralded by an increasing tendency to fall 
n the blood-pressure of the donor. Failure of 
ve 10us return might be steady, continually increasing, 

Ss ume a new low level for the rest of the time, or 
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be intermittent and fickle. No prediction could be 
made as to which type was to be expected. 

c. Effective means of meeting the variation in 
venous return: The first step in meeting this difficulty 
was to be able to determine the exact arterial and 
venous flows at any given moment in the 30 minutes’ 
period of the experiment. Previously flows had been 
individually measured, as required, by the intro- 
duction of an electromagnetic flowmeter into the 
circuit to be tested (Andreasen and Watson, 1952). 
By this means a general idea of the ranges of flow 
in each circuit had been obtained, and now two 
venturi-type meters could be calibrated for these 
ranges, and one inserted into each circuit, to enable a 
continuous and simultaneous reading to be made of 
the two flows, over the whole period of the experi- 
ment. The meter on the arterial side was placed 
between the recipient’s carotid and the pump; on 
the venous side the meter was inserted between the 
pump and the donor’s femoral vein. With this 
arrangement the venous return variations could be 
easily read, and their size known; at the same time 
the arterial flow could be read, and its excess over 
the venous known at any given moment. In the 
arterial circuit, between the donor and the pump, 
a by-pass containing a length of capillary tubing 
calibrated to reduce the flow by approximately one- 
sixth, was arranged. Blood could now be made to 
flow through the normal unobstructed route to the 
pump, or diverted through the by-pass, at will. Thus 
it was possible to cut the arterial flow at any moment, 
for as long as was necessary, judged by the compara- 
tive flowmeter readings and the donor’s blood- 
pressure tracing. The arrangement was simple, 
easily adjusted, and served to test the point in question 
—nameiy, the possibility of meeting and dealing 
with variations in venous flow. 

With this arrangement very considerable control 
of both dogs was obtained. After some practice, 
observation, and experience, it was possible to 
maintain both animals in excellent condition through- 
out the 30 minutes of heart-lung exclusion in the 
recipient. The donor’s blood-pressure remained 
at pre-experimental level, or with only the slightest 
variations downwards, and these could be easily 
controlled by turning the arterial flow temporarily 
through the by-pass. In the recipient, respiration 
never varied from the pre-exclusion level, heart-rate 
and colour remained almost unchanged. Reflexes, 
such as pupillary, were present and active; dia- 
phragmatic movement was uninterrupted. The 
usual circulatory overloading previously seen was 
now quite smaii, and caused little or no trouble at 
the re-establishment of the recipient’s circulation. 
Recoveries of both dogs were consistent and entirely 
without any signs of injury. With experience, 
support of the excluded heart-lung animal by this 
controlled donor circulation could be undertaken 
with confidence as to the outcome. 

d. Attempts to measure the approximate size of the 
capillary pool in the recipient at the end of 30 minutes 
on a controlled donor circulation: With the experi- 
mental set-up as described above it was possible to 
make minute-to-minute observations of blood- 
pressure and arterial and venous flows. Several sets 
of readings were taken and the data graphed. Fig. 
245, obtained during Experiment 155, is typical of 
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a fairly well-controlled donor circulation experiment, 
under our rather crude conditions. It demonstrates 
to what extent and with what success a donor circu- 
lation may be controlled. The blood-pressure of 
the donor remains over 100 mm. Hg throughout ; 
the arterial input remains high in spite of a venous 
return which gave slight difficulty at 13 minutes. 
Insertion of the by-pass restraint in the arterial 
circuit was necessary at 20 minutes, to offset the 
effect of this fall in venous return. Recovery of 
both animals was uneventful and satisfactory. The 
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the same time gain information as to whether tie 
controlled donor circulation caused any intrinsic 
blood-pressure in the recipient. Two sets of experi- 
ments were carried out, the blood being delivered t): 
(a) the carotid artery ; (6) the femoral artery ; and 
using the opposite side carotid and femoral with 
cannulz for blood-pressure registration, during the 
experiment. 

a. Delivery into the Carotid Artery.— 
i. When delivered via the left carotid, with the 

tip of the cannula only just tied in the artery, and 

FIG. 245.—Readings of blood-pressure and arterial and venous flows during a controlled 
donor circulation experiment. 

data obtained made it possible to calculate the total 
and exact inflow, as well as the outflow, over 30 
minutes. The difference must be either a venous 
or an arterial deficiency. With a smaller venous 
total return, the size of the capillary pool of the 
recipient will be represented by the difference 
between this and the total arterial input. Quite 
apart from the fact of measurement of this pool, 
the datum is of the greatest importance in order 
that, at the end of the period of heart-lung exclusion, 
a proper restitution of balance of circulatory volumes 
in each dog be made before disconnecting them. 
In this particular instance the pool amounted to 
approximately 450 c.c. In earlier experiments, 
where practice in management of the set-up was not 
so sure, the pool had been as large as 1700 c.c. and 
more. At the flows which occur after restoration 
of continuity of the normal path of circulation in 
the recipient, only 2 to 3 minutes is required for this 
small amount of blood to be restored to the donor, 
after which the connexions are closed. 

7. The Effect of Controlled Donor Circulation on 
the Blood-pressure of the Recipient.—We have always 
believed the exact site at which the arterial blood is 
delivered to be of importance. Some workers have 
used the femoral arteries, some the subclavians, 
others the carotids, for the input of blood. Little 
or no information is given in their papers as to the 
distance the delivery cannulz are inserted into these 
arteries. With the controlled donor circuit described 
here, it was possible to test out these points, and at 

directed towards the heart, the right carotid pressure 
was 20-30 mm. Hg, and that at the left femoral 
artery zero. The hearts of these dogs became dis- 
coloured early, and if they survived for 30 minutes 
at all, the hearts dilated and stopped on release of 
the cave. 

ii. When delivered via the left carotid, with the 
tip of the cannula passed down into the region of 
the aortic valves in the ascending aorta, a distance 
of 20 cm. on the average, the right carotid pressure 
was 60-70 mm. Hg, but that at the left femoral 
artery was still zero. 

b. Delivery into the Femoral Artery.—When 
delivered into the left femoral artery with the cannula 
tip directed upwards, but only just inside the lumen 
of the artery, the pressures at the right femoral, 
and at the right carotid, were zero. Dogs so served 
died in 10 to 12 minutes, on these flows. 

8. The Effect of Controlled Donor Circulation on 
the Coronary Supply.—The failure of those dogs in 
which the blood was delivered only just into the 
carotid, as against the survival of those in which 
the tip of the delivery cannula was placed low in 
the ascending aorta, suggests that if the coronary 
circulation is to be maintained it is essential to kcep 
the aortic sinus well filled, when smaller flows than 
normal cardiac output are being used. To test tis 
point, alternate dogs had the tip of the delivery 
cannula directed down into the descending aor‘a, 
to the same distance as it would have been inser‘ 2d 
in the ascending aorta, to lodge over the aor ic 
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vaives. There were no recoveries in those with the 
cannula in the descending aorta; most did not last 
longer than 20 minutes, and died during the experi- 
ment. The heart became blue, the beat weak; 
respiration ceased early. If the cave were released 
at about 10 to I§ minutes, a number recovered. 
Release after 20 minutes usually resulted in fibrilla- 
tion, followed by a dilated immobile heart within a 
minute of the restoration of circulation. In contrast, 
in those with the tip of the cannula over the coronary 
ostia, recovery was usual and smooth. Respiration 
remained unaltered throughout. The heart colour 
was always a good normal, and the beat regular and 
strong. The flow used here was adequate to main- 
tain the myocardium—i.e., coronary circulation— 
in a near normal state, provided the delivery was 
over the aortic valves—i.e., at the coronary ostia. 
Since respiration in these dogs continued regular, 
and recovery prompt, it seems that the flows were 
adequate for essential brain function too. With 
the arterial blood delivered in this fashion, we could 
confidently expect instant recovery on re-establish- 
ment of the circulation. 

9. The Effect of Controlled Donor Circulation on 
Myocardial Sensitivity.—It was found that when 
delivery of the arterial blood was made just into the 
carotid artery, or into the descending aorta, the 
stimulus of passing a needle and suture through 
the wall of the right ventricle, after 10 minutes, was 
almost invariably sufficient to set up fibrillation. 
The later the stimulus was applied during the period 
of caval occlusion, the more certain was the effect. 
When delivery of the blood was at the coronary 
ostia, the same degree of stimulation only occasionally 
caused fibrillation, and then only during the last 
three or four minutes of the 30 minutes’ period. 
In most cases under the latter conditions several 
sutures could be passed, quite roughly, and tied 
tightly, without causing more than the usual transi- 
tory irregularity, seen in the normal heart, when 
subjected to such treatment. The coronary flows 
supplied under our conditions are therefore adequate 
to maintain the myocardium in a reasonably normal 
state of sensitivity and of conductivity. 

COMMENTS AND NOTES 

The only other experiments on total donor 
circulation are those of Kerr and others (1951) and 
of Southworth and Peirce (1952). Both works are 
of the nature of preliminary trials, and suffer from 
the premature attempts made to carry out intra- 
cardiac operations before the conditions under 
which an animal with its heart and lungs excluded 
may survive have been thoroughly studied. Until 
this study has been made no control of the animal 
can be assured; until such certain control has 
been achieved it is irrational to attempt to operate 
on the heart. Survivals under unknown conditions 
cannot be taken as significant, especially in view 
of the highly complex nature of the experiment 
involved. 

Kerr and others (1951) seem concerned mainly 
w th the type and site of arterial and venous con- 
nxion between their animals. Their experiments 
ar> all of the free, or direct, donor circulation type. 
Ir two groups of dogs the whole animal was supported 
b: the donor circulation; in one group, only the 
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fore-part vascular bed was circulated. In only two 
single experiments are flows recorded; in one the 
first reading was taken 4 minutes after the com- 
mencement and the second reading was taken at the 
termination of the 30 minutes’ exclusion period. No 
information is given as to the times of the reading 
in the second experiment. The relative sizes of the 
arterial and venous flows, and the marked fall off noted 
during the 30 minutes’ exclusion, are all comparable 
to our results. Beyond these scanty figures, and the 
observation that at the end of the 30 minutes’ run 
both animals were hypotensive, no data at all are 
given in this paper. So far as is possible to determine 
from descriptions, no significance can be attached 
to the difference in the arterial and venous connexions 
tried out in each group. In such inadequately 
studied conditions, the fact that the heart was opened 
and closed in several of the animals can have no 
significance whatever, beyond the record of a fortu- 
nate but unexplained accident. 

Southworth and Peirce (1952) describe mainly a 
by-pass of the left heart, and mention total support 
of the animal with excluded heart and lungs, in a 
footnote only. The type of set-up used includes 
cannulation of the main left pulmonary artery, and 
the left subclavian artery close to the arch of the 
aorta, as well as repair of these structures after the 
operation. Such procedures would be avoided by 
most surgeons if at all possible; they certainly do 
not commend themselves as a general routine. Again 
there is a dearth of data. Phrases such as “ high 
rates of flow” are used, without any mention of 
what, in fact, these were; nor is there evidence to 
suggest that they have been studied at all. The 
authors refer to a “cross circulation designed to 
by-pass the chambers of the heart to permit intra- 
cardiac surgery ’’, whereas their report is concerned 
only with by-pass of the left chambers: a useless 
procedure in the vast majority of congenital heart 
lesions, because of the usual persistent communica- 
tion between left and right heart. A point of great 
significance, which they note without directing 
special attention to it, is the fact that, even with this 
limited by-pass of half the heart, fibrillation was 
a common complication. Such a hypersensitivity 
of the myocardium suggests that the nutritional 
supply is far from satisfactory. 

CONCLUSIONS 

Despite the admittedly limited and somewhat 
crude means at our disposal, evidence has been 
adjuced to show that :— 

1. The excluded heart-lung preparation may be 
reasonably well controlled and supported by a 
‘controlled donor circulation’ from a second intact 
animal, definition and details of which are given. 

2. The venous return available from the recipient, 
i.e., the excluded heart-lung preparation, is variable 
and unpredictable. 

3. The size of this venous return is the limiting 
factor to which satisfactory control of the donor 
circulation is subject. 

4. The rate of arterial input must be carefully 
gauged so as to be as close as possible to the rate of 
venous return, whilst remaining above a rate known 
to be the lowest at which myocardial function can 
be satisfactorily maintained. 
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5. Within the rates of arterial input used here, 
the rate of venous return was not greatly influenced 
one way or another. 

6. Exclusion of the heart and lungs of the 
recipient virtually converts this animal into an 
uncontrolled capillary bed, into which it is easy for 
the donor to bleed without obtaining any sufficient 
support in the way of equal venous return. 

7. In view of the above facts, synchronous 
reciprocating control of venous return and arterial 
input are necessary. Given these circumstances, 
the recipient and the donor survive 30-minute 
periods of donor circulation in the great majority of 
cases. 

8. The capillary pool, built up in the recipient as 
a result of the circumstances summarized above, 
has been measured in a number of cases. It has 
been shown that controlled donor circulation gives 
a marked degree of control of this pool. With the 
size of the pool known in each case, an equitable 
redistribution of circulatory volumes can be arranged 
between the two dogs at the termination of the 
experiment. 

9. Fibrillation, taken to be significant of a poorly 
nourished myocardium, and initiated in response to 
trauma under such circumstances, is notably in- 
frequent on a controlled donor circulation delivering 
225-300 c.c. per minute at the coronary ostia, as 
compared with its occurrence on smaller flows 
delivered at the same place, or with large flows de- 
livered some distance away from the coronary ostia. 

We do not claim that we have yet learned sufficient 
about the excluded heart-lung preparation—the 
parallel of the human patient on the table ready for 
intracardiac operation of election—to warrant formal 
operation on the heart. We consider, however, that 
real progress has been made towards understanding 
the reactions of that preparation, and of its control. 
To us, the most significant points are: the ease and 
simplicity of the proposed set-up; the certainty 
it offers of a controlled operation period of 30 
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minutes on an empty heart ; the fact that the wh le 
heart is excluded; the rising certainty of norr ial 
and rapid recovery of both dogs after the procedu:e. 
We consider that the most important single advai ce 
achieved is the lowered frequency of occurrence of 
fibrillation under the influence of trauma, with 
the controlled donor circulation. We believe tiiat 
the data supplied here have equal application to 
those experiments where our donor animal is 
represented by some form of machine. The use 
of a donor animal as a source of supply of a circula- 
tion is more than worthy of serious investigation, 
since it eliminates so many difficult biochemical 
and physical problems which human ingenuity in 
machinery may never master. 

The experimental work reported in this paper 
was carried out at the Royal College of Surgeons 
of England, Buckstone Browne Research Farm, 
during the tenure of a Leverhulme Scholarship 
(1949 to 19§2) and a Streatfield Research Scholarship 

(1952 to 1953). 
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SHORT NOTES OF RARE OR OBSCURE CASES 

EXTENSIVE PROLAPSE OF GASTRIC MUCOSA 

A CASE REPORT ILLUSTRATING DIFFICULTY IN DIAGNOSIS 

By GRAYTON BROWN 

SURGEON, ROYAL MELBOURNE HOSPITAL 

THERE are occasions when a patient suffers from 
severe symptoms caused by a rare condition which 
eludes diagnosis for a considerable time. The 
subsequent attempts by the surgeon to bring about 
a cure may induce him to perform a succession of 
surgical operations which may appear somewhat 
alarming when the diagnosis is at last achieved. 

This is the record of such a patient whose life 
was saved by extraordinary measures, but the diag- 
nosis finally made was that of a rare and interesting 
condition. 

CASE REPORT 

Miss G. W., aged 25, was troubled during 1942 by 
attacks of acute upper abdominal colic considered to be 
due to gall-stones which were demonstrated by radio- 
logical examination. 

First OPERATION (1943).—The gall-bladder containing 
stones was removed. The attacks of upper abdominal 
colic continued, and after commencing post-graduate 
study in England in April, 1946, they were so severe 
that she sought further surgical advice and, under the 
circumstances, a stone in the common duct wis 
suspected. 
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SECOND OPERATION (Sept. 30, 1947).—At operation 
the common bile-duct was found to be of normal appear- 
ance, and on exploration it was found to contain no stones 
and was drained. Some mesenteric cysts in the sigmoid 
mesocolon were the only pathological findings. These 
were removed through another abdominal incision. 
There was considerable post-operative vomiting. 

[HIRD OPERATION (Oct. 4).—Four days later the 
drainage-tube was accidentally dislodged and a chole- 
peritoneum resulted, necessitating reopening the incision 
and drainage. Paralytic ileus with distension and pro- 
fuse vomiting followed. This was treated by aspiration, 
intravenous therapy, and sedatives. Although the general 
abdominal distension eased, the vomiting persisted for 
six weeks, and it became apparent that there was some 
obstruction in the upper alimentary canal. 

FOURTH OPERATION (Nov. 14).—A further laparotomy 
was carried out and a low gastro-enterostomy was per- 
formed with some urgency, using a short loop of jejunum 
anastomosed to the antrum of the stomach in a retrocolic 
position. At this operation the surgeon reported a mass 
in the region of the pylorus. 

FIFTH OPERATION (Nov. 22).—The vomiting persisted 
and the patient gradually became so desperately ill that 
a further laparotomy was carried out and a side-to-side 
anastomosis was performed between the afferent and 
efferent loops of the anastomosis; also a jejunostomy 
was made below this point. However, vomiting persisted 
and a barium meal at this stage showed failure of the 
stomach to empty. 

SIXTH OPERATION (Dec. 16).—A further laparotomy 
was carried out and the stomach was divided across at 
the angulus, the distal end oversewn with the aid of a 

FiG. 246.—A diagram to illustrate the condition found at 
the final operation. The square marks the area illustrated 
in Fig. 247. 

Petz clamp and staples, and the proximal segment 
anastomosed to a long loop of jejunum in the antecolic 
position, After a further period of great anxiety the 
patient gradually recovered. 

SEVENTH OPERATION (Dec. 31).—The jejunostomy 
was closed on Dec. 31. However, she continued to have 
attacks of upper abdominal colic. On Feb. 18, 1948, she 
su'fered severe hamatemesis over a period of two days, 
di ring which time a transfusion of six pints of blood was 
re juired to resuscitate her. A subsequent radiological 

mination and gastroscopy showed no evidence of 
sunal ulcer. Routine medical treatment for peptic 

eration enabled her to continue her studies, but both 
n and nausea persisted and resulted in failure to regain 
ight. She returned to Australia in 1949 and after a 
ther three years of medical treatment her symptoms 
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were so severe that she requested further surgical aid. 
It was decided to carry out a laparotomy with the object 
of searching for an obstruction between the isolated 
antrum and the Polya anastomosis; and if such an 
obstruction could be removed, then to restore the normal 

FiG. 247.—Reconstruction of the pathology around a 
photograph of the specimen, showing the prolapsed mucosa 
blocking both the duodenum and the original gastro-enteros- 
tomy ; the rod is through the excised jejunum. (The specimen 
is viewed from the anterior aspect.) 

anatomy by performing a gastro-gastrostomy and resect- 
ing both portions of the jejunum which had been used for 
the previous anastomoses. 

EIGHTH OPERATION (May, 1952).—At operation under 
pentothal, flaccidil, and nitrous-oxide anesthesia, the most 
suitable of the previous incisions, the left upper para- 
median, was excised and the abdominal cavity located 
after considerable dissection. Adhesions from previous 
operations were numerous. The transverse colon and 
its mesocolon were identified and separated from the two 
previous anastomoses (Fig. 246). 

At this stage, the striking feature was the palpation of 
a tumour in the isolated antrum. The antrum felt as if 
it was filled with a pad of cotton-wool. The antrum was 
opened by means of an incision on the gastric side of the 
first gastro-enterostomy stoma. As the stoma fell away 
from the stomach, it became apparent that the gastric 
mucosa at the distal aspect of the stoma was continuous 
with a large tongue of gastric mucosa which had pro- 
lapsed through the pylorus and which when freed from 
the grasp of the pylorus, came away with the excised 
stoma (Fig. 247, 248). 

The jejunum was divided on each side of this anasto- 
mosis and an end-to-end anastomosis was carried out to 
restore continuity. The second anastomosis was then 
examined and the stoma excised; the jejunum was 
divided on each side of the anastomosis and continuity 
restored by means of an end-to-end anastomosis. The 
excised jejunum did not show any sign of jejunal ulcera- 
tion. The closed proximal end of the antrum was then 
opened and the Petz staples removed. A finger was 
passed through the antrum, pylorus, and duodenum 
and into the jejunum, but no other obstruction could be 
found proximal to the first anastomosis in the jejunum. 
The two portions of the stomach were then re-united 
(gastro-gastrostomy) (Fig. 249). 

Although the stomach failed to empty readily until 
the tenth day, her convalescence did not cause great 
anxiety. For two months after the operation she had 
a ‘ small’ stomach syndrome. However, now six months 
after operation, she is free of pain and is beginning to eat 
adequate meals. Her weight has increased by 7 lb. A 
barium-meal examination was carried out by Dr. Peter 
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Davis on July 29, 1952, and he reported that the stomach 
was small and narrow, and barium passed rapidly into 
the duodenum. No peristalsis was seen in the stomach. 
There was no area of constriction or evidence of gastric 

FiG. 248.—A photograph of the specimen as viewed from 
the stomach. Showing through the stoma is the rod in the 
jejunum. (Viewed from the posterior aspect.) 

ulcer. The duodenal cap filled out quite well, but its 
direction was a little unusual, being directed downward 
and to the right. There was no evidence of duodenal 
ulcer. About the middle of the third part of the duo- 
denum was an area of irritability and some alteration in 
the normal mucosal pattern. There was some dilatation 
of the duodenum with to-and-fro peristalsis ; there was 
also a little dilatation of the proximal portion of the 
jejunum. There was, however, no obstruction and only 
a small amount of barium remained in the area two hours 
after ingestion. 

DISCUSSION 

This case is of considerable interest owing to the 
unusual condition found at the last operation, and of 
course the extraordinary situations which developed 
during the search for this condition. It is reasonable 
to advance a theory to explain the progress of her 
illness. 

It would appear rational to conclude that the 
prolapsed gastric mucosa was present, perhaps in 
lesser degree, from the beginning of her illness and 
was the cause of her pain, even before cholecyst- 
ectomy, because she insists that this original pain 
persisted throughout her illness. It was also the 
cause of her pain resulting in the second exploratory 
operation. The ileus which followed this operation 
probably precipitated a pyloric obstruction caused 
by the prolapsed mucosa—this resulted in the third 
operation of gastro-enterostomy. Owing to the 
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proximity of this stoma to the pylorus, the prolapsed 
mucosa resulted in the stoma also being blocked by 
this redundant mucosa; and so the obstruction 
persisted with no relief from entero-enterostomy and 
jejunostomy. The operation of pyloric exclusion 
and Polya anastomosis was therefore necessary as a 
life-saving measure. 

This type of operation when carried out for 
duodenal ulcer results in jejunal ulceration in a high 
percentage of cases. Dragstedt, Oberhelman, and 
Smith (1951) have demonstrated that if an animal’s 
stomach is anastomosed to the small bowel and the 
pyloric antrum left intact, then peptic ulceration 
of the small bowel frequently results; but if the 
antrum is excised, ulceration is uncommon. In 
this patient acute jejunal ulceration possibly occurred, 
causing pain and massive hematemesis. On the 
other hand, it is possible that the prolapsed mucosa 
bled profusely and the blood passed through the 
duodenum and then into the afferent limb of 
the Polya anastomosis, to be vomited from the 
stomach. 

In a review of the literature Kaplan and Shepard 
(1951) reveal that in the reported cases the size of 
the prolapsed mucosa was much smaller than in this 

= 
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F1IG. 249.—A diagram to illustrate the end-result of the final 
operation. 

case. Ackland, Leslie, and Wood (1950), have 
reviewed the symptomatology and refer to both 
pyloric obstruction and hematemesis as complica- 
tions of the condition. 

I must congratulate Dr. W. E. King, who, as this 
patient’s physician, presented her for operation with 
confidence that some pathology was present. 

Miss Jessie Wood has been most helpful with the 
drawings, particularly the composite picture. 
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A CASE OF MULTIPLE CALCULI IN THE LARGE INTESTINE WITH A 

REVIEW OF THE SUBJECT OF INTESTINAL CALCULI 

By DAVID HARLAND 

SENIOR SURGICAL REGISTRAR, ST. BARTHOLOMEW’S HOSPITAL, LONDON 

Tue subject of intestinal calculi has been discussed 
in medical literature from time totime. The majority 
of the cases recorded, however, refer to calculi of the 
small intestine and it is, therefore, considered that 
a recent case of multiple calculi in the large bowel 
is of sufficient interest to record. 

CASE REPORT 

History.—The patient, a man of 42, gave a history of 
some twenty years’ duration of attacks of lower abdominal 
pain and constipation. About ten years after the onset 
of symptoms he had a very severe attack of pain, as a 
result of which a laparotomy was performed. The exact 
operative findings and procedure are unknown, but it is 
understood that the large intestine was found to be 
grossly enlarged and was considered to be a megacolon. 
Part of the colon was excised and a temporary left iliac 
colostomy was made. This was closed at a later date, 
but there was apparently some difficulty with the closure 
and, in spite of two operations, there was intermittent 
discharge from the wound for about one year. 

Following this his condition was improved, though 
his bowel function was never quite normal, but during 
the last seven years he had complained of abdominal dis- 
comfort, distension, and diarrhcea, with the passage of 
several loose motions daily. During the last few months he 
had felt unwell and had complained of nausea and anorexia, 
and the abdominal distension had become appreciably 
more marked. There had also been increasing constipa- 
tion, though at times he had passed frequent small black 
motions. He had never noticed any unusual hard matter 
in his stools and his dietetic habits had been normal. 

On EXAMINATION.—He was a man of small stature 
but his general appearance was healthy. The only 
abnormal physical signs were confined to the abdomen, 
which was enormously distended, and frequent strong 
peristaltic waves could be seen passing across the upper 
part from the right to left. Palpation revealed no abnor- 
mality, but the bowel sounds were increased, coinciding 
with the peristaltic waves. Rectal examination was 
normal. 

INVESTIGATIONS.— 
1. Blood chemistry was within normal limits. 
2. Radiography.— 
a. Plain radiograph of abdomen showed gross dilata- 

tion and distension of the colon, extending down to the 
lower part of the descending colon, the appearances being 
those of megacolon. A very large number of calculus- 
like opacities was seen throughout the colon, but congre- 
gated mainly in the descending colon (Fig. 250). The 
majority of these had dense nuclei surrounded by a 
translucent zone, which was further surrounded by 
another opaque zone. 

b. A barium enema showed a stricture in the lower 
part of the sigmoid colon, presumably at the site of the 
pr-vious colostomy, and it was noted that all the entero- 
lits were situated proximal to this stricture, the majority 
be'ng in the colon immediately proximal to it, while a 
fe'v were seen in the other parts of the colon. 

D1aGNos!Is.—In view of the pain, abdominal distension, 
ar i visible peristalsis, it was felt that in spite of the 
p' -vious operative findings of megacolon there was also 
Ss ne degree of obstruction at the site of the anastomosis 
a: i, therefore, it was decided to perform a further 
le »arotomy with a view to its relief. 

At OPERATION.—On Nov. 20, 1951, Mr. John 
Horsford opened the abdomen through the previous left 
paramedian incision. The whole peritoneal cavity was 
filled by a massive colon, which was even displacing the 
left lobe of the liver to the right side of the abdominal 
cavity. On further examination it was observed that 
the distension extended from just distal to the cecum 
to the site of the previous colostomy in the sigmoid colon, 
where there was a definite stricture. The striking 
absence of cecal dilatation suggested at once that the 
primary pathology was a megacolon rather than an 
obstruction, though it seemed highly probable that there 

FiG. 250.— Plain radiograph showing calculi in the colon. 
The majority are congregated in the lower descending colon 
above the stricture. 

was an obstructive element as well. Calculi could be 
felt in the descending colon. The pelvirectal region and 
rectum appeared normal and no other abnormalities were 
discovered within the abdomen. 

In view of these findings partial colectomy was 
performed, the colon, from the hepatic flexure to the 
region just distal to the stricture in the sigmoid colon 
being resected. Continuity of the bowel was re-estab- 
lished by end-to-end anastomosis and the abdomen was 
closed with drainage. 

The patient had a remarkably smooth convalescence, 
his bowels opened on the fifth post-operative day and 
thereafter once or twice daily, and he was discharged from 
hospital twenty-two days after operation. 

PATHOLOGY OF THE COLON.—The specimen consisted 
of a portion of transverse and descending colon in a very 
distended state, the total capacity being about 1o litres. 
At the distal end there was a marked constriction of the 
lumen which would not admit the tip of the little finger. 
The bowel contained soft, unformed faces, from which 
166 enteroliths were recovered. On opening the bowel 
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the wall was seen to be stretched and thin, but the mucous 
membrane was smooth and showed no evidence of 
inflammation. At the distal end there was hypertrophy 
of the muscle coat. 

CHEMICAL PATHOLOGY OF THE CONCRETIONS.—The 
stones were mostly black, smooth, slightly nodular, 
partially faceted, and the average size was about I cm. 
in diameter. On section they showed concentric rings of 
black and brown material; several plum stones were 
also present (Fig. 251). There was no definite nucleus. 
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Fic. 251.—Photograph of the calculi, including several 
plum stones. One calculus has been bisected to show 
its laminated nature. 

The chemical analysis revealed the presence of calcium— 
15°8 per cent of the original concretion ; phosphorus— 
8:24 per cent of the original concretion; and small 
amounts of sodium and magnesium and traces of iron. 
The proportion of amounts of calcium and phosphorus 
was equivalent to about 40 per cent of calcium phosphate 
in the original concretion. The organic matter was 
nitrogenous fecal debris with only very small amounts 
of fat. 

COMMENT 

The calculi in this case fall into the category 
of primary mixed calculi, being largely composed 
of alternate layers of inspissated fecal material 
and mineral matter, principally calcium phosphate. 
There can be little doubt that the main factor 
responsible for their formation was the stricture, 
producing stasis within the enormously dilated large 
bowel, which presumably was storing large quantities 
of stagnant liquid feces. It is, however, surprising 
that these stones were not evacuated in their earlier 
stages of development when, presumably, their 
size was sufficiently small to allow their passage 
through the stricture, though it is possible that some 
such stones were, in fact, evacuated. Another 
interesting feature regarding these calculi was their 
uniform size, which suggested that they represented 
a crop of stones formed at the same time rather 
than a collection of stones formed at different times 
over a long period. As the mechanical factors of 
obstruction and stasis had been present, and pre- 
sumably progressive, for a number of years, one has 
obviously to look for other factors to explain why 
these stones were formed at a given time, and why 
there was no evidence of smaller stones in the earlier 
stages of development. The most probable answer 
would seem to be that the earliest stages of stone 
formation took place during a transitory period when 
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the chemical conditions were favourable, and : 
subsequently these conditions altered so that nao 
further stones were formed although those which 
had been formed continued to grow. There was, 
however, nothing in the patient’s history with reg ird 
to symptoms, diet, or drugs to support this suggestion 
of a temporary change in the local chemical conditions 
occurring in the colon. 

The presence of several plum stones was another 
point of interest in that the patient, who was a highly 
intelligent man, could not recall having swallowed 
them. It is probable, however, that the majority of 
people swallow a fruit stone occasionally and may 
do so without being aware of the fact. This being 
so, it seems that the plum stones in this case were a 
collection of such occasionally swallowed stones which 
had accumulated during a period, possibly of several 
years, owing to the obstruction. One or two of 
these stones were coated with a layer of hard black 
substance, presumably inspissated faces, but it is 
interesting to note that with regard to the true 
concretions that were examined, no preformed 
nuclei in the form of fruit stones or other vegetable 
matter were found. 

DISCUSSION 

Apart from the subjects of bezoars in the stomach 
and gall-stones in the intestine, no reference to 
intestinal calculi has been found in the current text- 
books of medicine, surgery, and gastro-enterology, 
and the most comprehensive account of the subject 
in the literature would appear to be that by Grettve 
(1947) in a paper entitled “‘ A contribution to the 
knowledge of primary true concrements in _ the 
small bowel”. Grettve classifies intestinal calculi as 
being either primary or secondary, according to their 
site of origin. Thus primary calculi are those which 
have been formed in the bowel, while the secondary 
ones have been formed elsewhere, in the biliary or 
renal tracts, prior to becoming intestinal. He further 
considers the primary calculi as being either true 
or false; the former developing as a result of 
precipitation and deposition of substances found in 
the chymus under normal conditions, whereas the 
latter are formed under special alimentary conditions 
such as the presence of undigestible material, the 
sedimentation of suspended insoluble salts, or 
inspissation of intestinal contents. Thus calculi 
composed of (1) mineral salts such as ammonium, 
magnesium phosphate, calcium phosphate, calcium 
carbonate, and calcium oxalate, or (2) bile acids, 
comprise the majority of the primary true calculi, 
while bezoars, medicinal concretions due to the 
sedimentation of insoluble drugs such as the salts 
of bismuth and barium, and fecoliths fall into the 
second group of false calculi, which would also include 
foreign bodies such as fruit stones. 

True intestinal calculi are very rare and only a 
small number of cases have been recorded in the 
literature. It is significant that the majority of the 
recorded cases refer to stones in the small intestine, 
whereas, owing to the increased absorption of water, 
one would expect them to be formed more commonly 
in the large bowel. The explanation of this may well 
be that stones in the small intestine more commonly 
give rise to obstructive symptoms, while those lower 
down tend to remain symptomless. Grettve, stating 
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that enteroliths composed mainly of mineral salts 
have been found most often in the colon, mentions 
only 5 cases in which they have been found in the 
smal! intestine and states that only 2 cases of pure 
calcium oxalate stones in the bowel have been 
recorded. Dearing, Berkman, Waugh, and Pugh 
(1944), reporting from the Mayo Clinic a case of 
smal!-intestinal obstruction by an enterolith com- 
posed mainly of calcium carbonate and calcium 
phosphate, stated that it was the only case at that 
time (1944) found in the records of the Clinic. The 
other type of true enterolith, that composed mainly 
of bile acids, is equally rare. Grettve, recording a 
case of his own, found only ro other cases in the 
literature, and since then Armitage, Fowweather, and 
Johnstone (1950) have recorded a further case and 
discussed the aetiology of these stones which are 
formed in the small intestine. Nevertheless, as 
Phillips (1921) pointed out in describing the first 
stone of this kind recorded in this country, it may 
well be that some of the so-called gall-stones found 
in the bowel have been, in fact, primary intestinal 
stones of this variety, and they may therefore be 
appreciably more common than a review of the 
literature would suggest. 

False calculi, on the other hand, are not un- 
common, and fecal concretions, which may be partly 
calcified, are found from time to time in the appendix 
or in the bowel distal to a colostomy. Similar 
concretions have been reported as occurring in a 
Meckel’s diverticulum, and Allen and Donaldson 
1945), describing a case of their own, mentioned 
10 other similar cases in the literature. Walker (1948) 
has described 2 cases of cecal fecolith and De Witt, 
Morrissey, and Failla (1943), reporting a case of a 
fecolith causing obstruction of the small intestine, 
mentions 7 other cases in the literature. Goodall 
1948) has more recently described another similar 

case. Although bezoars are seldom seen at the 
present time, a large number of cases have been 
reported, and De Bakey and Ochsner collected 311 
cases from the literature in 1938. 

Aetiology of Stone Formation.—lIn discussing 
the aetiology of the formation of intestinal calculi it 
seems pertinent to consider the aetiological factors 
concerned in the formation of stones in more common 
sites such as the renal and biliary tracts. These are 
generally accepted as being chemical and mechanical. 
The chemical factors are due to an alteration in the 
local chemical conditions as may be caused by 
infection, altered metabolism, or a change in the 
hydrogen-ion concentration, while the mechanical 
factors chiefly concerned are those producing stasis, 
Le., obstruction and diverticula, and the presence of 
preformed nuclei. 

It seems reasonable to conclude that similar 
factors obtain in the formation of intestinal calculi. 
Grettve has shown how substances in solution in the 
bowel, on passing to or being synthesized in chemical 
surroundings, in which they are poorly soluble or 
insoluble by virtue of the local hydrogen-ion con- 
centration, will be precipitated. Thus choleic-acid 
calculi are formed in the proximal small intestine 
where the hydrogen-ion concentration is high, 
Wiereas calculi composed of mineral salts are formed 
in the distal small intestine and colon in more alkaline 
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surroundings. He goes on to point out, however, 
that, these chemical conditions being always present 
to some extent, the formation of stones must largely 
depend on other factors, of which stasis, due to 
obstruction or the presence of diverticula, is the most 
important, and he describes different types of stone 
according to the nature of the obstruction, i.e., the 
single large calculus usually arising in a diverticulum, 
and the multiple small calculi found just proximal 
to an obstruction. Choleic-acid calculi are examples 
of the former, whereas the latter are typically calculi 
composed of mineral salts. Armitage and his 
colleagues (1950), in discussing the formation of 
choleic-acid calculi, have also drawn attention to 
the obstructive factor, and state that in almost all 
the reported cases there was evidence of diver- 
ticula or stricture of the bowel. Both Grettve and 
Armitage also mention the part played by foreign 
bodies such as fruit stones and undigested food 
particles in producing a nucleus around which the 
concrements are formed, but Grettve states that 
enteroliths without a definite nucleus are more 
common that those with one. 

As in the biliary and renal tracts, however, an 
intestinal calculus of one type, whether true of false, 
may provide a nucleus around which other con- 
crement-forming material is deposited to form a 
mixed stone, and bezoars, choleic-acid calculi, and 
feecoliths may be coated with mineral salts; simi- 
larly a stone may be composed of concentric layers 
of different substances, suggesting changes in the 
chemical surroundings or movement to altered 
chemical surroundings during development. Grettve 
has also pointed out that intestinal calculi, unlike 
renal calculi, are not chemically pure and usually 
contain food particles and dead and living bacteria. 

SUMMARY 

1. A case is described in which 166 primary 
calculi were found in the large intestine associated 
with megacolon and a stricture of the sigmoid colon 
at the site of a previous operation. 

2. The subject of intestinal calculi is discussed 
with reference to classification, incidence, and 
aetiology, with a brief review of the literature. 

My thanks are due to Mr. John Horsford for his 
permission to publish this case and for his helpful 
advice ; to Dr. H. E. Archer for the analysis of the 
calculi, to Dr. R. Kemp Harper for the radiograph, 
and Mr. N. K. Harrison for the photograph. 
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HEMANGIOMA WITH METASTASES IN A CHILD 

By MORTIMER H. SHAW, LEeps 

INTRODUCTION 

Hzemangioma.—Single or multiple aggregations 
of vasoformative tissue are frequently encountered 
in diverse situations in the body in the first few years 
of life. They are common in children, and less 
common in adults. They may be present at birth 
or appear soon afterwards. They are sometimes 
loosely termed ‘ nzvi’, although this term includes a 
number of other abnormalities not specially associated 
with blood-vessel formations. They are also called 
‘ hemangiomata ’, and may be subdivided by their 
clinical appearance into capillary or cavernous types, 
depending upon the calibre of the blood-vessel 
spaces of which they largely consist. 

These lesions are treated in a variety of ways 
designed to destroy them with as little resultant 
scar as possible. For example, they may be injected 
with one of a variety of sclerosing fluids ; thrombosis 
may be promoted by injection of boiling water ; 
radiation or excision may be employed; and there 
is certainly a place for each one of these lines of 
therapy. There is no doubt, however, that the 
majority of the simple vascular ‘tumours’ will 
undergo spontaneous shrinkage by thrombosis, 
organization, and fibrosis, if they are left without 
any treatment. The process may take months or 
years, but the final result is frequently very satis- 
factory. Often the most difficult part in advising 
treatment is to persuade the parents to postpone 
or avoid active intervention. 

This clinical fact was demonstrated with con- 
vincing force at a recent meeting of the British 
Association of Plastic Surgeons by Mr. H. J. Wallace 
(1952), who showed several cases which had received 
no treatment over years for lesions of this type, and 
finally showed little or no permanent evidence of 
the original tumour. 

Hezemangio-endothelioma.—In spite of the 
frequency of occurrence of the simple hemangioma 
referred to in the last paragraph, and in spite of the 
widespread distribution of blood-vessels throughout 
the body, a truly malignant tumour arising from the 
blood-vessel elements, and exhibiting invasive and 
metastasizing characteristics, is a rarity at any age. 
It is even more unusual in childhood. The diagnosis 
may be suspected clinically, but should only be made 
if it can be supported by adequate histological criteria. 
The present case is reported firstly because it is of 
some clinical interest to meet a malignant heman- 
gioma causing death by metastasis at the age of 5 
years ; and secondly because the histological sections 
fully confirmed the diagnosis. 

CASE REPORT 

CLINICAL FINDINGS.—A female child, born on Sept. 
19, 1946, was referred to the Plastic Surgery Unit in 
Bradford from the Department of Radiotherapy for the 
excision of a ‘ cavernous hemangioma’ from the right 
lower abdominal wall. The swelling, measuring 3 in. by 
14 in., was present in the skin and subcutaneous tissue, 
bulging above the surface where the covering was thin, 

to reveal the blue colour characteristic of these tumours, 
Reduced in size by pressure, it rapidly filled again. As 
far as could be determined by clinical examination, the 
child was otherwise well. Admission to hospital was 
hastened because the tumour became tender and enlarged 
by hemorrhage into its substance. 

First ADMISSION (Dec. 12, 1950).—Simple excision 
and suture were performed by the house surgeon. The 
child was discharged ten days later with the wound well 
healed. The pathologist, Dr. W. S. Locke, reported 
‘hemangioma’. At two out-patients visits in January 
and February, 1951, the patient’s condition was satis- 
factory, and she was discharged. 

SECOND ADMISSION (April 25, 1951).—The child was 
sent to hospital as an emergency by her doctor, with a note 
that there was present a tender irreducible incisional 
hernia at the site of a previous operation in the abdominal 
wall, which was discoloured. She was febrile. 

Operation was carried out the same evening by the 
registrar, who evacuated a large haematoma from the 
abdominal wall. There was no hernia. The next day the 
child was transferred to the Fever Hospital with measles. 

THIRD ADMISSION (May 8, 1951).—There was found 
to be a large fleshy tumour in the same situation around 
the scar of previous operation. The swelling was made 
greater by old hematoma and recent fresh haemorrhage. 

The whole area was once again excised, apparently 
widely into normal tissue, on May 22, and the wound 
sutured once more. The pathological report by Dr. 
H. S. Kellett was as follows: ‘ Section shows a large 
hxemangio-endothelioma. Some areas are very cellular 
and show a few mitoses. The edge is poorly defined 
and has the appearance of infiltration, showing the 
difficulty of ascertaining whether excision is complete. 
This is presumably the reason for recurrence. ” 

The child was discharged once again, with the wound 
healed, on June 4. 

FOURTH ADMISSION (July 12, 1951).—On this occasion 
the girl was obviously ill and pale, complaining of abdo- 
minal pain. She was found to have neck rigidity, cerebral 
irritation, photophobia, cough, and a positive Kernig sign. 
Hemoglobin was 45 per cent, and red _ blood-cells 
2,200,000. 

Lumbar puncture revealed clear fluid under a pressure 
of 60 mm. in which cells were present, 1-5 lymphocytes 
per c.c., and protein 220 mg. per 100 c.c. 

X-ray examination of the lungs was performed, with 
the following report by Dr. J. W. Jay: “* There is dimin- 
ished aeration in many parts of the lungs and several 
rounded opacities are present in the right mid and lower 
zones. These are more reminiscent of secondary deposits 
than simple inflammatory changes. There is no effusion. 
No secondary deposits are evident in the ribs and cervical 
spine.” 

The child developed hyperpyrexia, lapsed into a coma, 
and died on Sept. 2. Post-mortem permission was not 
obtained. 

DISCUSSION 

Since a hemangio-endothelioma is a rare tumour, 
it is necessary to support a clinical diagnosis by strong 
histological evidence. It is unfortunate that a post- 
mortem examination could not be made, but fortu- 
nate that two operation specimens were available {or 
histological study, the one at a time when the clinical 
appearance of the tumour gave no indication of ‘ts 
sinister potentialities, the other when malignan-y 
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seemed most likely on clinical evidence. There 
seeni to be four possibilities to be discussed in this 
oe == 

1. Multiple Hamartomata.—In the first place 

the question must be raised as to whether the clinical 
findings could be explained on the theory of multi- 
centric foci of vasoformative tissue, or ‘ hamarto- 
mata ’, present from birth but symptomless until their 
enlargement caused death from mechanical inter- 
ference with the cerebrovascular circulation, the 
tumours being at no time of a malignant nature. 

2. Benign Metastasizing Haemangioma.— 
Secondly, one should consider whether the original 
hemangioma was a simple one which later produced 
multiple metastases after the manner suggested by 
Robinson and Castleman (1936) under the title of 
‘benign metastasizing hemangioma’, and caused 
death as a direct result of the brain secondaries. 

3. Simple Hemangioma turning malignant. 
—Thirdly, one may ask whether the tumour, simple 
enough to start with, ‘turned malignant’ after 
incomplete excision, and gave rise to metastases of 
sarcomatous type. 

4. Malignant Hemangio-endothelioma from 
the start.—The fourth possibility is that the tumour 
was from the beginning of a malignant nature 
destined from the first to give rise to similar malignant 
secondaries. 

These possibilities will be considered shortly in 
order. 

1. Multiple Hamartomata.—<According to 
Willis (1948), most angiomas are not true tumours, 
but vascular malformations or ‘ hamartomata’. The 
‘tumour’ represents a congenital collection of 
supernumerary vessels of any variety—namely, 
capillaries, veins, or arteries—which may appear to 
spread by canalization of a pre-existing malformation, 
but has in fact “no power of progressive dispro- 
portionate growth ’”’. The fact that such a tumour may 
“regress by thrombosis, organization, or fibrosis ” 
accords well with the known clinical fact, mentioned 
in the introduction, that these simple swellings 
commonly disappear if treatment can be withheld. 
Willis points out that the infiltrative structure and 
multicentric formation may simulate invasive growth 
and metastasis in these cases, and that this is especially 
so in infants. 

In the case under discussion, however, the child 
was apparently normal apart from the single tumour 
of the abdominal wall when first seen, and the 
complications which led to death all arose within 
six months. It seems unlikely that pre-existing 
malformations would come to light in such numbers 
as to cause the radiological signs in the chest, and 
meningeal signs of such intensity in so sudden a 
manner. ‘The picture is more that of metastases from 
a single original lesion. 

2. Benign Metastasizing Haemangioma.— 
Robinson and Castleman (1936) reported the case 
of a girl aged 18 who had a simple mastectomy 
performed for a hemangioma of the right breast, 
ani who died three years later, during which time 
she had developed metastases in the chest wall and 
sc:lp. They put forward the view that metastasis 
hai occurred although the ‘secondaries’ were 
es entially similar to the original lesion, which was in 
th:ir view benign in histological appearance. In 
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support of their views they quoted a case described 
by Borrmann (1906) of a breast primary with several 
recurrences, of which none could be distinguished 
from benign hemangiomata when considered each 
on its own merits. They further mentioned cases 
by Shennan, (1914) Ewing (1919), and Geschickter 
and Keasbey (1935) which they claimed belonged to 
this category, and constituted as it were a bridge 
between a simple tumour and a frankly malignant 
one. On the other hand, Stout (1943) believed that 
Robinson and Castleman were dealing with a 
hzemangio-endotheiioma from the start, and doubted 
the existence of a benign metastasizing lesion. 

The present case seems to have all the clinical 
characteristics of frankly malignant dissemination, 
and in the absence of strong evidence of a benign 
metastasizing tumour it seems wumnecessary to 
postulate a benign !esion. Moreover, the histological 
report of Professor Willis confirms the malignant 
nature of the first specimen removed. 

3. Simple Hemangioma with Malignant 
Degeneration.—!: is important to establish whether 
incomplete excision could have stimulated a previously 
innocent tumour to metastasize as a malignant 
tumour, since this would have an important bearing 
on the treatment of other such cases, and would be 
a further deterrent to surgical excision. In naked 
eye appearance the present tumour differed little 
from many other benign lesions treated. The two 
histological specimens obtained by the two consecu- 
tive excisions show sufficient resemblance if the 
slides are studied over several fields to assume that 
the tumour was in fact the same on both occasions. 
There is no need :herefore to postulate a change of 
type as a result of excision. 

4. Malignant lizemangio-endothelioma from 
the start.—Stout (1943) stated that true malignant 
tumours of blood-vessels are exceedingly rare. He 
rejected 41 out of 118 reported cases in the belief that 
they showed inade.juate histological examination, or 
were in fact describing some other tumour. He 
gave two criteria which he regarded of importance ; 
firstly, the formation of vascular tubes with a delicate 
framework of reticulum fibres and a marked tendency 
for the lumens to anastomose ; secondly, formation 
of atypical endothelial cells in greater numbers than 
are required to line the vessels with a simple endo- 
thelial membrane. 

In this connexion Willis (1948, 1952) stated that 
many malignant turnours have been wrongly identified 
as angiomatous merely because of their great vascular- 
ity. He stated: ‘“‘ while malignant angioblastic 
growths probably do occur, and sometimes produce 
blood-borne metastases, they are very rare”. He 
pointed to the infiltrative extension within blood- 
vessel spaces as an important feature in diagnosis. 

Professor Willis’s report seems to confirm on 
histological grounds the clinical suspicion that this 
was indeed a malignant hemangioma. 

REPORT BY PROFESSOR WILLIS.—Both sections 
show similar growth. In some parts this consists of 
well-differentiated vascular tissue like that of simple 
cavernous and capillary angioma (Fig. 252); but the 
bulk of the tissue is cellular, imperfectly canalized, 
and in many places forms papillary fringes projecting 
into large irregular vascular spaces (Figs. 253, 254). 
The tumour cells are of fairly uniform size and shape, 
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most of them being 12-20 uw in diameter, irregularly 
polyhedral, and with indistinct cell borders. In the 
highly cellular areas the cells show no special arrange- 
ment, except to line the numerous small vascular 
channels traversing the tissue or to clothe the 
fringeworks projecting into larger vascular spaces. 

\ a ‘ . a » i rbe ? > ~~ Mee, 

Q . < ne ty . ory a .“ ¢ Ps ~ - 
Me et 4 he eh No “ie 

Ae Nt tet Pay oe abe we fe) S 

FIG. 252.—Well-differentiated benign-looking angiomatous 
structure. (* 100.) 
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SUMMARY 

A recurrent hemangiosarcoma of the abdomina] 
wall in a child of § years showed clear histolovical 
evidence of malignancy and caused death by lesions 
in the lungs and central nervous system—almost 
certainly metastases. 

FIG. 253.—Large vascular spaces with papillary projections of 
angiomatous growth into them. ( 100.) 

FiG. 254.—More disorderly cellular papillary growth in vascular spaces. {| 100.) 

Mitotic figures are plentiful in the cellular areas. 
The lesion is, I feel sure, a malignant neoplasm—a 
hemangiosarcoma : it differs from a simple angioma 
in its greater cellularity, its abundant intravascular 
papillary growth, and its plentiful mitotic figures. 
In view of these malignant characters, it is of interest 
to see how some parts of the tumour, especially at its 
margins, have produced almost perfectly differen- 
tiated cavernous and capillary vessels, like those of 
simple vascular nevi.” 

A case has recently been described by O. G. Lane 
(1952), of a tumour of the temple region which 
spread by embolic metastases to lymph-glands and 
lungs. The diagnosis of angiosarcoma in this case 
seemed amply proved by post-mortem findings and 
a full histological examination. The tumour must 
have been of a very similar nature and behaviour to 
that of the case now under discussion, except for 
the difference in age of the patients. The case 
described by Lane was a woman of 69 years. 

It is a pleasure to acknowledge the help and interest 
afforded in this case by Professor R. A. Willis, of 
Leeds. The writer wishes to thank him for the 
instruction, for the report on the slides, and for the 
microphotographs. 
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A BENIGN SYNOVIOMA OF eet FOOT 

By J. P. HOPEWELL 

SENIOR SURGICAL REGISTRAR, KING’S COLLEGE HOSP!1 

CASE REPORT 

THE patient, a man of 37, first noticed a swelling on his 
foot in October, 1952. There were no symptoms apart 
from aching pain after much walking. At that time a 
firm, oval swelling, about § cm. across in its longest 
diameter, was found on the dorsum of the right foot, in 
front of the lateral malleolus. Radiography showed 

Fic. 2§5.—Synovioma of right foot. 

calcification scattered throughout the swelling. It was 
thought to be a ganglion, and a wide-bore needle was 
introduced, but nothing could be aspirated. Following 
this procedure the tumour increased in size and fungated 
through the skin at the site of needle puncture. 

On admission to hospital in January, 1953, a raised 
column of soft tissue projected 1 cm. above skin level 
Fig. 255). The whole mass was excised on January 7 

by Sir Cecil Wakeley, including the tumour with its 
superficial extension and an ellipse of skin around it. 
A narrow neck of tissue on the deep aspect was attached 
to the capsule of the tarsal joints, though elsewhere the 
tumour shelled out easily from surrounding tissues. The 
specimen after removal is shown in Fig. 256. 

The pathological report on the specimen (Dr. B. 
irdell) states : *‘ The specimen consists of an elongated 

nass measuring about 6°5 3 2 cm., with a roughly 
lindrical extension 2 cm. in diameter, which projects 
rough the overlying skin. Most of the tumour consists 
dense, white, semi-translucent tissue with occasional 
all foci of calcification. Beneath the ulcerated area the 
nour is softer and haemorrhagic. Sections of the 
nour, of which a representative area is shown in Fig. 
7, show it to be a benign synovioma. It is largely 
mposed of spindle shaped cells and numerous foci of 

r etaplastic cartilage. In addition there are occasional 
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groups of multinucleated synovial type giant cells and 
very occasional sy;ovial clefts. The superficial portion 
of the tumour shews evidence of recent hemorrhage.” 

: COMMENT 

Wright (195!) reviewed a series of 85 such 
tumours, collected between 1910 and 1949 at Leeds 

Fic. 256.—The specimen. ( #.) 

General Infirmary and neighbouring hospitals. He 
stressed their tendency to local recurrence after 
excision, shown in 48 per cent of his series. An 
account of this tumour is submitted because of its 

FIG. 257.— Representative area of tumour showing spindle- 
celled structure, with islet of cartilage, synovial cleft, and group 
of giant cells. 

behaviour in fungating after needle puncture, which 
would appear to add further evidence of a locally 
malignant nature, despite benign histological 
appearance. 
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A MALE PSEUDO-HERMAPHRODITE WITH MULLERIAN DERIVATIVES 

By HOWARD G. HANLEY 

SURGEON TO ST. PAUL’S HOSPITAL FOR UROLOGICAL DISEASES; UROLOGIST TO HILLINGDON HOSPITAL, UXBRIDGE 

HERMAPHRODITISM has been of interest since the 
earliest recorded days and the ancient Greeks had 
already begun to study the subject scientifically. 
They realized that true bisexuality, i.e., the ability to 
function as a male and a female up to the point of 
self-reproduction, did not occur in the human species, 
but that intersexuality was a normal condition, there 
being no complete male and no complete female, 
both sexes possessing certain features and organs 
belonging to each other. They therefore recognized 
male intersexes as men displaying more than average 
female physical and mental features and female inter- 
sexes as women with more than usual male features. 

The nomenclature of the subject remains contro- 
versial. A. P. Cawadias (1946), in his monograph 
Hermaphroditos—The Human Intersex, considers that 
a patient is or is not a hermaphrodite, and that 
*‘ there are only two classes of hermaphrodites— male 
or female ”’ so that the use of such terms as ‘ true’ 
hermaphrodites and ‘ pseudo ’ hermaphrodites should 
be discontinued. Since none of the so-called true 
hermaphrodites described by H. H. Young (1937) 
and others since then have been functioning bisexual 
beings there would appear to be much in favour 
of Cawadias’s views. 

However, the terms ‘ true’ and ‘ pseudo’ herm- 
aphrodites continue to be used, and of the many 
classifications which have appeared, the simplest and 
most self-explanatory is that of McCahey (1938) :-— 

Group 1: Male pseudo-hermaphrodites without 
Miillerian derivatives. 

Group II: Female pseudo-hermaphrodites. 
Group III: True hermaphrodites. 
Group IV: Male pseudo-hermaphrodites with 

Miillerian derivatives. 
Kozoll (1942) adopting this classification, brought 

the total of Group IV or ‘ male pseudo-hermaphro- 
dites with Miillerian derivatives ’ up to 32 cases. 

Such patients are genetically male and the gonadal 
tissue is testicular, but in addition to the Wolffian 
system, Miillerian duct derivatives also develop so 
that a complete internal female tract, less the ovary, 
may be present. The rudimentary vagina either 
ends blindly in the perineum or communicates with 
the posterior urethra. The ‘ testicle’ may be in the 
broad ligament like an ovary or it may descend to 
the scrotum in a hernial sac. Incidently 10 herniz 
were present in the 32 cases collected by Kozoll. 

A further example of a male pseudo-hermaphro- 
dite with Miillerian derivatives is added to the 
literature, merely because it differs slightly in 
detail from the previous cases, and is not without 
urological interest. 

CASE REPORT 

An adult male was seen in the out-patient department 
with a history of repeated attacks of frequency and 
dysuria during the previous twelve years. At no time 
had there been any difficulty of micturition, urethral 
discharge, or hematuria. He also suffered from low 
sacral backache during the attacks. 

On this occasion he complained of steadily increasing 
frequency and urgency of micturition during the previous 
two months, with vague lower abdominal pains which 
had recently become more localized to the left iliac fossa, 

Apart from the fact that his testicles had never been 
down in his scrotum, he appeared to be a normal male 
patient. He was 47 years old, § ft. 8 in. tall, weighed 
approximately 11 st., and had a normal male speaking 
voice. His secondary sex characteristics were male in 
type, he shaved daily, and his penis was well developed. 
He had been happily married to his second wife for 
twenty years, had perfectly normal sexual intercourse, 
including orgasm and ejaculation, but, because he knew 
he was sterile owing to his absent testicles, he and his 
wife had adopted a child seventeen years previously. 
He stated that his left testicle had never been in the 
scrotum, but he remembered that as a child he had a 
lump in his right scrotal area which had been removed 
at operation. A right inguinal hernia scar was present. 

Abdominal examination revealed marked tenderness 
in the region of the left Poupart’s ligament with vague 
thickening and muscular guarding which was thought 
to be obscuring an underlying mass. On rectal examina- 
tion the prostatic bed was edematous and hard, while 
from the median sulcus a tender boggy tumour extended 
upwards away out of reach of the finger. A prostatic 
abscess was diagnosed, and the tender left inguinal 
swelling was thought to be an epididymo-orchitis in his 
undescended testis. He was admitted to hospital. 

In spite of his marked frequency and urgency, he had 
no dysuria, and his urine, though heavily loaded with 
pus cells, contained no organisms and was sterile on 
culture. He was treated with sulphamezathine and an 
alkaline mixture, and by the end of a fortnight his symp- 
toms were much improved. During this time an excre- 
tion urogram showed normal renal function and anatomy, 
but there was some prostatic calcification. His white-cell 
count was never above 7000 per c.mm., and he remained 
apyrexial. The vague swelling in the left inguinal region 
subsided, no mass was detected deep to the muscles, 
but marked tenderness on pressure was still present. 

Rectal examination now revealed a very different 
state of affairs. All the boggy cedema had gone, a small 
firm prostate was palpable, while immediately above this, 
extending upwards away beyond reach of the finger, was 
a sausage-shaped mass about 1} in. across. It was 
discrete and clearly defined, hard, fixed, smooth, and 
tender. It was obviously not a seminal vesicle and it 
did not appear to be a thickening in the bladder base. 
On bimanual examination it appeared to lie between the 
bladder and the rectum. Proctoscopy, sigmoidoscopy, 
and a barium enema radiograph revealed no lesion. 

Cystoscopy showed a perfectly normal bladder with 
early median-lobe intravesical prostatic projection. 

Urethroscopy showed a very poorly developed veru 
montanum (this is not unusual in chryptorchids) and much 
mucous debris obscuring the ejaculatory ducts, which lay 
on either side of a wide open uterus masculinus. 

Throughout this preliminary investigation his urine 
contained a trace of albumin, no red cells or casts, but 
numerous pus and epithelial cells. Only a very occasional 
organism was found and it was sterile on culture. 

A month after admission to hospital the frequency 
and dysuria had subsided, the abdominal discomfort and 
backache had gone, but the mass palpable per rectum 
and the deep tenderness in the left iliac fossa remained 
unaltered. Laparotomy was advised in order to exclud: 
any serious pathology in the left undescended testicle. 
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LAPAROTOMY (Oct. 30, 1950).—In the presence of the 
medical artist a right paramedian incision revealed the 
condition shown in Figs. 258, 259. Behind the bladder 
was a normally developed uterus mounted on the top of 
a tense distended vagina, which appeared to terminate 
at the level of the prostate. The left ‘ Fallopian tube’, 
which was cedematous and obviously inflamed, entered 
the inguinal canal, and terminated in a fibrous structure 
resembling a ‘ gubernaculum’ with strands entering the 

scrotum, some curving laterally towards the anterior 
superior iliac spine, and others ending over the pubis. 
A prolonged and extensive search failed to show any 
evidence of a gonad on this left side. 

The right ‘ Fallopian tube’ joined a gonad lying in 
the normal position of an ovary in the right broad ligament, 
but instead of terminating in a fimbriated end, it became 

Fic. 258.—Drawing at time of operation showing uterus 
and right ‘ Fallopian tube’ terminating in an epididymis-like 
structure attached to the gonad. Left ‘tube’ entered the 
left internal ring. No evidence of any left gonad. 

an epididymis and was attached to the gonad like a normal 
testis. There was a lateral suspensory ‘ ligament of the 
ovary ’, a round ligament entering the internal ring, and 
a further well-marked thickening in the broad ligament 
above the gonad which represented the epodphoron. 
This was not attached to the gonad, but was continued as 
a fibrous cord distally towards the internal ring, where 
it dipped down into the pelvis as a vas deferens. No 
similar structure could be found on the left side. 

In view of the history of an operation at the age 
of 18, when a ‘ lump ’ was removed from the right inguinal 
area via a normal hernia incision, the internal ring was 
carefully examined, but no vessels or structures other than 
the round ligament were found to enter the canal. It is 
considered unlikely therefore that any gonad was removed 
at the time of the operation, which was in fact, as the 
petient thought, a simple herniorrhaphy. 

There were no other obvious congenital anomalies in 
th abdomen, while both suprarenals were of normal size. 

Thirty c.c. of thick yellow (sterile) pus were aspirated 
frm the posterior fornix of the ‘ pyocolpos’. The left 
‘| allopian tube ’ was removed as being the source of the 
p: .n in the left iliac fossa, and a wedge biopsy was taken 
fr m the right gonad. The abdomen was closed without 
d: sinage. 

It is a simple matter to argue after the event that 
a hysterectomy should have been performed, but the 
primary concern at the time was to do nothing that could 
in any way upset the delicate balance of the patient’s 
sexual life, were ‘he’ male or female. The gonadal 

FiG. 259.— Diagrammatic reconstruction of uterus, vagina, and 
prostatic urethra. 

F1G. 260. — Opaque medium injected into uterus masculinus, 
showing a narrow elongated vagina and the body of the uterus. 
The small shadow on the right side is due to opaque medium 
in the right seminal duct system, still present from a previous 
attempt at seminal vesiculography. 

biopsy was only taken after much misgiving, but 
clinical curiosity prevailed. 

POST-OPERATIVE PROGRESS.—The post-operative period 
was uneventful, and a fortnight later the pyocolpos was 
no longer palpable per rectum. 

Urethroscopy was again performed and the two lateral 
ejaculatory ducts were catheterized to a distance of nearly 
4 cm., but owing to a technical failure no radiographic 
evidence was obtained. The uterus masculinus was 
large enough to engage the open end of the Swift-Joly 
posterior urethroscope and a catheter was introduced 
for 2-3 cm. The resulting uterogram is shown in 
Fig. 260, where it will be seen that the vagina has now 
contracted down to a narrow track communicating with 
the uterine cavity, which lies in an anteverted position 
high up in the pelvis. 

vinivensiiY UF MICHIGA 
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Special Investigations.— 
17-ketosteroids 3-7 mg./24 hours (as dehydro-iso- 

androsterone). (Normal range—3-4-15-0.) 
Pregnanediol—3-0 mg./24 hours.) (Values obtained 

from normal male urines by this method range from 
0°13-0°61 mg./24 hours.) 

PATHOLOGICAL REPORT.—I am indebted to Dr. 
Ronald Welch for the following pathological report of 
the wedge biopsy from the right gonad (Figs. 261, 262) : 
“The specimen consists of an outer band of fibrous 
tissue, a middle cellular layer, and an internal zone of 
testicular tubules with a portion of rete testis. The 
tubules are mere ghosts composed of acellular fibrillary 
tissue outlined by a single layer of fibroblasts. They 
have no lumen and scattered groups of interstitial cells and 
small blood-vessels are the only other structures present. 
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FIG. 261.—Low-power photomicrograph of right gonad. 
(* 72.) 

The cellular mid-zone consists largely of interstitial 
cells supported in a fibrous stroma. These cells lie in 
ill-defined strands and masses and while most are of 
normal appearance there are foci of enlarged cells with 
an eosinophil cytoplasm containing abundant granules of 
lipofuscin. In this zone are five isolated immature 
testicular tubules consisting of Sertoli cells and immature 
spermatogonia. Nowhere is there any evidence of 
spermatogenesis. The outer zone is of fibrous tissue 
containing in one part a few smooth muscle-bundles. 
There is no evidence of ovarian tissue.” 

I am indebted to my colleague, Dr. C. G. Barnes, 
for the following medical notes on this patient :— 

“So far as the patient is aware his mother suffered 
from no endocrine disturbance during pregnancy. It is 
probable that his mother and father were related— 
? first cousins. ‘Two sisters married—no children. One 
married brother has two children. In childhood he 
behaved normally as a boy; but knew that testes were 
missing from scrotum. Penile erections began at age of 
14 and were of normal frequency. Does not know at 
what age his voice broke. Not very interested in normal 
male pursuits, such as football, etc., but preferred ‘ to 
be about the house and garden’. Appears to have been 
normally heterosexual. Could not have coitus with first 
wife as ‘ she was too small’. With second wife has normal 
coitus and orgasm, and some ejaculation. No children. 
In 1922 was in hospital for R. hernia, with which some 
‘lump came into scrotum’. After operation the lump 
was never found again. 

“On Examination.—Male habitus, but not markedly - 
so. Shoulders relatively wider than hips. Not very 
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muscular. Male distribution of head hair, strong be rd, 
shaves daily. Chest hair moderate. Male distribu ion 
of pubic hair. Voice not very deep. Thyroid carti age 
moderately developed. Normally developed penis. No 
hypospadias. Scrotum almost absent. Testicles abs nt, 
No breast development. The patient is therefor: a 
male hermaphrodite of a marked degree in that female 
secondary sex organs have developed. Whether the 
inversion goes further back to cause him to have one 
female gonad, it is hard to say. Proof must lie in either 
finding ovarian tissue, or in showing presence of excessive 
urinary derivatives of cestrin in the urine (i.e., cestrin 
or cestradiol). That testosterone is being produced js 
evident from his development.” 

SUBSEQUENT PROGRESS.—The patient remained free 
from all symptoms for the first six months after operation. 

FIG. 262.—Photomicrograph of right gonad showing 
hyperplastic and hypertrophic interstitial cells supported in a 
fibrous stroma. | 270.) 

The vagina was no longer palpable per rectum and there 
was no decrease of libido. Seven months after operation, 
however, the right breast began to enlarge and became 
tender to touch, and was very definitely of the ‘ female 
type’. Soon afterwards the left breast enlarged slightly, 
but was never as troublesome as the right side. On Dr. 
C. G. Barnes’ suggestion, 1 g. of testosterone ointment 
was rubbed into the right breast daily for a month. 
This produced marked improvement, the breast becoming 
smaller and less painful, though it still looks feminine. 

Normal ejaculation has been confirmed by the pro- 
duction of a masturbation specimen of 2-5 c.c. of seminal 
fluid containing many pus cells, but of course no 
spermatozoa. 

Since the patient has never expressed any great 
curiosity about his illness, he has not been told about his 
hermaphrodite state. During the past year he has 
remained well, being free from any symptoms other than 
the breast changes, and has led a normal sexual life. 

DISCUSSION 

Quite apart from the unusual congenital anomalies 
in this case, the history of the onset of symptoms is 
particularly interesting. 

I assume that for forty-six years of the patient’s 
life the secretions from the uterine cavity have 
escaped into the prostatic urethra via the vagina, but 
as the prostate gland became enlarged and possibly 
infected, the narrow opening in the uterus masculinus 
became cedematous and obstructed, causing a pyo- 
colpos, a pyometria, and a salpingitis. The infection 
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and edema have now subsided so that drainage is 
re-established, but it is probably only a matter of 
time before a further attack develops, since for a 
man of 47 he has a markedly enlarged prostate. 

The recent breast changes are difficult to explain 
and I can only conclude that the biopsy of the gonad 
has upset the delicate hormonal balance. 

SUMMARY 

A further example of a male pseudo-hermaphro- 
dite with Miillerian derivatives is recorded. There 
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are approximately 32 such patients in the literature, 
but none of them corresponds in detail with the 
present case. 
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CASE OF PERFORATION OF ILEUM PROXIMAL TO A 
SIMPLE STRICTURE, WITH RECOVERY 

By JOHN ORR, GALASHIELS 

Tue following case is of interest because of its rarity, 
the absence of vomiting in the presence of complete 
lower ileal obstruction and generalized peritonitis, and 
because in spite of an advanced peritonitis in a 
patient suffering from bilateral apical tuberculosis, 
with probable cavitation on the left side, recovery 
ensued. 

CASE REPORT 

History.—The patient, Mrs. S., aged 50, para 3, was 
admitted to hospital on Oct. 9, 1948, with a history that 
she had been perfectly well until twenty-one hours before 
admission. At that time she experienced sudden, severe, 
generalized abdominal pain, associated with anorexia but 
no nausea, vomiting, or bowel upset ; her bowels moved 
normally on the day prior to admission. She went to 
bed, but the pain did not relent with rest and so she sent 
for her own doctor, who immediately sent her to hospital as 
an acute abdominal emergency. 

Her previous history revealed that occasionally she 
had suffered from heartburn and that appendicectomy 
was performed in 1946. 

On EXAMINATION.—On admission her temperature 
was 100 F., her pulse-rate 130/minute, and her respiratory 
rate 26/minute. She looked very ill and dehydrated. 
Her tongue was dry and furred and there was marked 
halitosis. Abdominal examination revealed a fullness 
of the whole of the lower abdomen, which moved only 
very slightly on respiration. There were no dilated 
veins visible on the anterior abdominal wall, and the 
umbilicus was normal in appearance. There were no 
external hernie present. On palpation there was great 
tenderness and marked rigidity, amounting almost to 
true boarding, across the whole of the lower abdomen. 
Some tenderness was found on palpating the upper 
abdomen, but this was not nearly so marked as in the 
lower abdomen. No mass was palpable, and percussion 
revealed nothing abnormal. On auscultation there was 
a complete absence of peristaltic sounds. Rectal examina- 
tion revealed very great tenderness and bogginess all over 
the pouch of Douglas. 

At OPERATION.—The pre-operative diagnosis was a 
‘preading pelvic peritonitis, of unknown aetiology, and 
fter three pints of normal saline had been given intra- 
enously, operation was undertaken. This was carried 
ut under pentothal, nitrous oxide, oxygen, and ether 
1zsthesia, and a right infra-umbilical paramedian incision 
ade. On opening the peritoneum there was a hiss as a 
ttle gas escaped, and on enlarging the peritoneal incision 
yul-smelling yellow pus welled up into the wound. The 
eritoneum itself, parietal and visceral, was markedly 
aflamed, but no obvious tubercles or other lesions were 

visible. When a specimen of the pus had been taken, 
the peritoneal cavity was explored. The pelvic organs 
were palpated and no gross abnormality was found. The 
large bowel was next investigated and nothing abnormal 
discovered. Attention was then turned to the small 
intestine, which was followed proximally from the ileo- 
cecal junction. After approximately 3 ft. of bowel had 
been examined a stricture of the ileum which was 
permeable was found. This had all the appearances of 
a simple stricture, and there was no induration or 
destruction of the bowel wall. As no cause for the peri- 
tonitis was found here, examination of the ileum was 
continued proximally, and after inspecting a further 8 in., 
a second, non-indurated, but impermeable stricture was 
encountered. The bowel proximal to this stricture was 
somewhat distended, and on the antimesenteric border 
within } in. of the stricture was a non-indurated perforation 
of the ileum. A small portion of the wall of the perfora- 
tion adjacent to the stricture was excised and sent for 
histological examination. The perforation was then 
closed, and an entero-enterostomy carried out by-passing 
both strictures. The remainder of the small intestine, 
stomach, and gall-bladder were then quickly examined, 
but no abnormality was found. Having evacuated as 
much pus as possible, 20 per cent ‘ Mickraform ’ sulpha- 
thiazole was poured into the peritoneal cavity and the 
wound closed in layers with interrupted sutures, with a 
superficial drain under the anterior rectus sheath. 

ProGREsS.—During the post-operative period the 
intravenous drip was continued, continuous gastric 
suction instituted, and penicillin, ‘ soluseptasine ’, and 
morphine administered. ‘Coramine’ was given as 
required during the first few days after operation, and 
she received two pints of blood. Her condition remained 
very serious for fifteen days following operation and her 
further convalescence was delayed by the development of 
a mild left-sided parotitis. 

On account of a persistent, unproductive cough a radio- 
graph of her chest was taken, and this revealed bilateral 
apical tuberculosis, more marked on the left side, where 
there was probable cavitation. 

She was discharged home reasonably fit on Dec. 24, 
1948. The histological examination of the biopsy speci- 
men (Dr. James C. Lees) revealed “‘a good deal of 
inflammatory cell reaction in the way of masses of 
polymorphs—conformable with an acute ulcer. There 
was no malignancy, no tuberculosis, and no specifically 
diagnosable lesion to explain either the ulcer or its 
perforation.” 

When last seen in July, 1952, she had remained well 
as far as her abdomen was concerned, though she was 
still troubled with, and receiving treatment for, her 
chest condition. 

wivevenormy UF MICHIGA 



220 THE BRITISH 

DISCUSSION 

Perforation of the small intestine proximal to a 
simple stricture in an adult must be an extremely 
rare occurrence. This case, however, presents several 
other interesting features, including the probable 
aetiology of the simple strictures, the complete 
absence of vomiting in the history, and the fact that 
the patient recovered from her abdominal catastrophe, 
even though she had, in addition, bilateral apical 
tuberculosis. 

Aetiology.—Simple stricture of the small intes- 
tine may be either congenital or acquired. 

Congenital stricture may be an atresia or a 
stenosis, and is said to occur in I in 20,000 infants 
(Wangensteen, 1947). Any part of the small bowel 
may be involved, but the most common sites are 
in the duodenum and the lower ileum (Davis and 
Poynter, 1922; Chesterton, 1945). Babies born 
with a complete atresia usually develop the same 
complications of perforation and peritonitis as 
occurred in this case, and die, usually within a week, 
if untreated. Congenital stenosis is a rarer occur- 
rence than atresia, but may be compatible with life, 
extending into childhood or even adulthood and cases 
of this type have been reported (Carling, 1910 ; Judd 
and White, 1929 ; Cannon and Halpern, 1929; and 
Spriggs, 1912). These patients had had intermittent 
attacks of subacute obstruction prior to the diagnosis 
being made. The case reported here did not have any 
symptoms of interference with the lumen of the 
bowel prior to the development of her acute illness, 
but in view of the complete lack of reaction and 
fibrosis around the strictures, the absence of adhesions 
to the bowel wall at the sites, the absence of enlarged 
and/or calcified glands in the mesentery, and the 
absence of any specific disease in the histology, this 
cause of simple stricture must be considered as the 
probable aetiological factor in this case, even though 
it occurred in a woman aged 50 years. The absence 
of previous obstructive symptoms and signs can be 
explained by the essentially fluid content of the ileum, 
while the acute obstruction may well have been pre- 
cipitated by some obturation or cdema from an 
acute ulcer, which completely occluded the small 
lumen of the proximal stricture. The fact that there 
were two strictures is in keeping with this diagnosis, 
for, according to Wangensteen, multiplicity occurs 
in 15 per cent of cases, though Ladd and Gross (1941) 
did not find any case with more than one stenosis 
(as opposed to atresia). 

Acquired simple stricture of the small intestine 
can be due to the following groups of causes: (1) 
Traumatic ; (2) Vascular; (3) Inflammatory; and 
(4) Neoplastic (Chesterton, 1945). Consideration 
of the many causative factors in these groups in 
relationship to this case reveals two acquired condi- 
tions which might be held responsible for the 
strictures. These are (a) intestinal tuberculosis, and 
(6) a very localized regional ileitis. The possibility 
that the former of these conditions was responsible 
was strengthened by the radiological finding of 
bilateral pulmonary apical tuberculosis, though the 
absence of evidence of other abdominal tuberculosis 
in the form of glands, tubercles, adhesions, etc., at 
operation, and the histological findings were against 
this diagnosis. The extremely localized involvements 
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of the bowel, with no abnormality between the 
strictures, and the normal mesentery, do not favi ur 
the diagnosis of non-specific regional ileitis. 

Perforation.—The perforation in this case 
occurred at the antimesenteric border of the bowel 
immediately proximal to the obstructing stricture, 
and was without doubt due to ischaemia and necrosis 
of the bowel wall as a result of the distension follow- 
ing the complete obstruction. Oliver (1949) records 
a fatal case of perforation of the jejunum immediately 
proximal to a simple stricture which occurred in a 
man aged 61 years, and attributes the cause of the 
stricture to non-specific regional ileitis. It is 
interesting to note that the perforation in his case 
occurred close to the mesentery and not at the least 
vascular portion of the bowel wall. 

In their experience of 22 cases of congenital small- 
intestinal stenosis, Ladd and Gross (1941) never 
encountered a case of rupture of the gut, though, of 
course, this was a common complication of atresia. 

Absence of Vomiting.—This is very remark- 
able in a case of complete small-intestinal obstruction. 
Hey Groves (1901), who reports a similar case without 
vomiting, states that this absence “‘ left a doubt to the 
last that there could be any marked stricture of the 
small intestine ”’. 

Recovery.—Ladd and Gross (1941) state from 
their experience of 22 cases of small-bowel stenosis 
that the higher the obstruction the better the outlook, 
and record that only 2 of their 7 ileal cases recovered. 
Recovery in this case is therefore gratifying. 

SUMMARY 

A case showing two simple strictures of the ileum, 
probably of congenital origin, occurring in a woman 
of 50 years, is presented. 

The proximal stricture was found at operation 
to be impermeable, and was associated with a perfora- 
tion of the antimesenteric border of the gut immedi- 
ately proximal to it and with generalized peritonitis. 

Recovery followed operation in spite of this 
peritonitis and the presence of bilateral apical 
pulmonary tuberculosis with probable cavitation on 
the left side. 

It is a pleasure to thank Mr. W. Quarry Wood 
for his constructive criticism in the preparation of 
this paper. 

REFERENCES 

CANNON, P. R., and HALPERN, B. (1929), Arch. Path. (Lab. 
Med.), 8, 611. 

CARLING, E. R. (1910), Brit. med. F., 1, 435. 
CHESTERTON, J. T. (1945), The Treatment of Acute 

Intestinal Obstruction. London: J. & A. Churchill 
Ltd. 

Davis, D. L., and Poynter, C. W. M. (1922), Surg. Gynec. 
Obstet., 34, 35. 

Groves, E. W. Hey (1901), Brit. med. F., 1, 699. 
Jupp, E. S., and WuiTE, R. B. (1929), Ann. Surg., 89, 1. 
Lapp, W. E., and Gross, R. E. (1941), Abdominal 

Surgery of Infancy and Childhood. Philadelphia : 
Saunders. 

OLIvER, B. H. (1949), Med. 7. Aust., 2, 358. 
SpriGGs, N. I. (1912), Guy’s Hosp. Rep., 66 (s.3), 143. 

_  WANGENSTEEN, O. H. (1947), Intestinal Obstructions, 
2nd ed. Springfield, Ill.: Charles C. Thomas. 



5, we we 

we 

ev te we tee 

— 

STRANGULATED PROLAPSE OF THE RECTUM 

STRANGULATED PROLAPSE OF THE RECTUM 

REPORT OF A CASE 

pr «. R&R. 

DEPARTMENT OF SURGERY, 

STRANGULATION is a rare complication of complete 
prolapse of the rectum. It is hoped that some 
aspects of the case reported here may cast light on 
how it occurs. A search of the literature has yielded 
only four reports of this condition. In 1882 Auffret 
resected a strangulated and prolapsed rectum, and 
Mikulicz (1888), describing the original recto- 
sigmoidectomy for rectal prolapse, mentioned that 
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through the submucosa, this was found to be honey- 
combed with enormous numbers of thrombosed venous 
channels. It was carried down through the muscle coats 
of the emerging layer of the rectum and brisk arterial 
haemorrhage was encountered. The perirectal space was 
opened and no pouch of pelvic peritoneum was to be 
found in front of the prolapse. The returning layer of 
the prolapse was then incised at the same level as the 
emerging layer and the incision passed through mucous 

P'1G. 263.—The prolapse projecting from the anus. 

in his first case this was performed for an acute 
irreducible prolapse with threatened gangrene. 
More recently Bustos (1949) and De la Maza (1947) 
have each described an instance where they resected 
a prolapse which had become irreducible and 
gangrenous. 

CASE REPORT 

Charles L., aged 73, was admitted on March 15, 1951, 
with a history that on going to stool the previous night 
at about 10.00 p.m. he had felt a sudden severe pain in 
the anal region. He had found a mass projecting from 
the anus and could not push it back, and since then he 
had been unable to pass urine. He said that this had 
occurred once about ten weeks before, but that this time 
it had gone back quite easily. 

On EXAMINATION.—The patient was in good general 
condition, his temperature was 99 F., and his pulse was 
regular. The tongue was furred and abdominal examina- 
tion disclosed that the bladder was distended and reached 

ilfway to the umbilicus. In the anal region there was 
a massive rectal prolapse about 45 cm. in circumference 
and 1§ cm. in length. Its surface was dull, it was purple 
at the apex of the prolapsed portion but black and ulcerated 
towards the anal margin (Figs. 263, 264). The tip ofa finger 
passed into the lumen of the prolapse could discern a line 
0! demarcation between infarcted mucosa below and 
normal mucosa above, and this line lay about half-way up 
the central canal of the prolapse. It was not possible to 
reduce it, and sixteen hours after the onset of symptoms 
Operation was performed by Professor Milnes Walker. 

AT OPERATION.—With the patient in the lithotomy 
Pp sition, an incision was made right round the prolapse 

rough the superficial layer of mucous membrane I cm. 
fom the mucocutaneous junction. As it was deepened 

— — 
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Fic. 264.—Lateral view of prolapse. 

membrane and muscle, which appeared normal, where 
both venous and arterial bleeding was encountered. The 
prolapse was removed and the cut ends of emerging and 
returning portions were sutured in layers with catgut. 
At the close of the operation the suture line lay outside 
the dilated anal sphincters and it was now possible to 
feel that the prostate was enlarged. A catheter was tied 
into the urethra and the patient returned to bed. 

Examination of the prolapsed portion which had been 
excised showed that the upper limit of excision was well 
clear of the upper margin of the infarcted mucous mem- 
brane. The immediate post-operative period was 
uneventful. The catheter was removed three days after 
the operation and he was able to pass urine normally. He 
was seen two months later at the out-patient clinic and 
examination of his rectum showed that the suture line 
now lay 5 cm. from the anal margin and was the site of a 
smooth fibrous stricture which would barely admit the 
tip of a finger. The stricture was dilated to admit a 
finger up to the first phalanx and an anal dilator was 
supplied. He is still using it and maintains the dilatation. 
With the exception of the first few weeks following the 
operation, he has had perfect control of his bowels, which 
have been open once a day without purgatives. The 
anorectal ring is palpable and the subcutaneous external 
sphincter contracts well. 

DISCUSSION 

It will be noted that the stricture at the suture 
line lay 5 cm. above the anal margin and that the 
incision through the outer layer of the prolapse was 
made only 1 cm. from the mucocutaneous junction. 
This suggests that since the operation the anorectal 
stump has stretched, a finding which is in keeping 
with that made by Goligher (1951) in a review of 
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cases of rectosigmoidectomy performed at St. Mark’s 
Hospital. Although the anorectal stump is only 
5 cm. long, the continence is perfect. It is probable 
that the small remnant of sensitive rectal mucous 
membrane is adequate to preserve control only 
because it is supported by a good sphincter mechan- 
ism, an unusual event in a case of rectal prolapse but 
explained in this case by the fact that the prolapse 
was an acute rather than a chronic one. 

The Mechanism of Strangulation.—Strangu- 
lation of the prolapsed rectum is not strictly com- 
parable with strangulation as it affects other portions 
of the bowel. The herniation of bowel through an 
inelastic orifice such as the femoral ring is hardly 
analogous to the herniation of the rectum through 
the stretched sphincter mechanism which can play 
little part as a cause of strangulation. However, 
there are certain features of the anatomy of the anal 
canal which point to a reasonable explanation of 
this unusual event. 

The hemorrhoidal plexus of veins extending from 
the anal margin to a point about half-way up the 
rectum and lying in the loose connective tissue of 
the submucosa is a sluggish venous pool where the 
portal and systemic venous systems meet, a point at 
which the rate of venous flow is much diminished. 
The inner circular coat of rectal muscle ends below 
by forming the internal sphincter, and at this level 
the longitudinal muscle breaks up to become inti- 
mately blended with the structures surrounding the 
anal canal. At the level of the internal sphincter, 
therefore, the muscle layers pass into the anorectal 
ring and this fixed point is the lower limit of descent 
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in a complete rectal prolapse which includes bi h 
muscle and mucosa in its wall. A complete p) »- 
lapse will consequently produce an acute kinki ig 
of the wall of the rectum at the point where the fixed 
and mobile portions of rectal muscle meet. This 
fact can be demonstrated during the ‘ pull-throug);’ 
type of rectal resection. As the rectum is pulled 
down through the anal canal, inside out it imitaies 
the outer layer of a complete prolapse and the 
emerging everted portion of the rectum will be found 
to be surrounded by a sulcus representing the fixed 
anal canal. It is suggested that this acute kinking 
of the rectum is a sufficient venous obstruction to 
allow thrombosis to occur at a point where venous 
return is already poor, and that in the loose sub- 
mucous plexus of veins this thrombosis can spread. 
The findings in this case are in keeping with this 
suggestion. Arterial hemorrhage was met on 
incising the emerging muscle coat, although the 
mucosa covering it was gangrenous and the sub- 
mucosa honeycombed with thrombosed veins. The 
thrombosis was confined to mucous membrane and 
had extended throughout the submucous plexus, and 
near the anal margin had produced gangrene. 
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AN INFECTED CYSTIC PANCREAS CAUSING DUODENAL OBSTRUCTION 

By R. B. McGRIGOR, M.B.E. 

ST. BARTHOLOMEW’S HOSPITAL, LONDON 

UNCOMMON lesions associated with the head of the 
pancreas have recently been recorded in this journal. 
The following case, however, differs in certain respects 
from the others (Anderson and Wapshaw, 1951 ; 
Bickford and Lloyd Williamson, 1951 ; Millar, 1952). 

CASE REPORT 

History.—A married woman, aged 56, was admitted 
to St. Bartholomew’s Hospital under the care of Dr. 
R. Bodley Scott on Oct. 27, 1951. She had been 
suffering from recurrent attacks of abdominal pain and 
vomiting for two years. Recently these attacks had been 
occurring two to three times each month, and lasting for 
about three days. The pain commenced around the 
umbilicus but soon became generalized, spreading around 
both costal margins, and through to the region of the 
angles of the scapula. She described it as a boring 
pain, tending to be spasmodic, accompanied and partly 
relieved by vomiting. The attacks occurred at any 
time, were not related to food, and were unrelieved by 
medicine or posture. She stated that her appetite had 
been very poor and that she had lost approximately 2 st. 
in weight during the previous eighteen months. She 
had never been jaundiced, her bowels were regular, 
and she had not noticed any abnormality of the urine or 
stools. 

On EXAMINATION.—The patient was very thin and 
neither anemic nor icteric. “Tenderness was present in 
the epigastrium and the right hypochondrium, and a 
rounded smooth mass, about 2 in. in diameter, could be 
felt to the right of the midline. It had a well-defined 
right margin, but tailed off towards the midline. It 
moved a little on respiration. 

BARIUM-MEAL X-RAY EXAMINATION.—The report was 
as follows: ‘‘ The stomach was rather elongated and dis- 
played unusually active peristalsis, probably due to an 
obstruction which was seen at the junction of the first 
and second parts of the duodenum. The duodenal cap 
was abnormally large and was flattened anteroposteriorly 
by what may be an enlarged head of the pancreas. The 
distal part of the duodenum was similarly flattened. 
Narrowing of the duodenum might be due to an annular 
pancreas, but this rare condition usually occurs in the 
second part of the duodenum. There was no evidence of 
past or present ulceration.” (Fig. 265.) 

OTHER INVESTIGATIONS.—These revealed a hamo- 
globin of 72 per cent, a blood-urea of 50 mg., and serum- 
chlorides 491 mg. per 100 c.c. In addition there were 
undigested muscle-fibres present in the stools, a positive 
occult blood test on three occasions, and a mild diabetic 
type of glucose-tolerance curve. 

PROGRESS.—Laparotomy was decided upon, with : 
view to ascertaining the exact nature of the lesion, anc 
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relieving the duodenal obstruction. Before this could 
be done, however, a typical acute attack developed and was 

witnessed. A visible swelling was present to the right 
of the umbilicus extending obliquely upwards and to the 
left, and measuring about 6 in. 3 in. Peristalsis could 
be seen passing from left to right accompanying each 
painful spasm. On palpation the lump was very tender 
and on auscultation there were markedly increased bowel 
sounds. 

The urinary diastatic index was done during this 
attack and found to be 100. 

AT OPERATION (Nov. 14).—The abdomen was 
opened through a transverse epigastric incision. The 
stomach and first part of the duodenum were hyper- 
trophic. The pancreas was enlarged, inflamed, and 
coarsely lobulated, with several soft swellings in its 
head about the size of grapes. These swellings extended 
onto the anterior wall of the second part of the duodenum, 
across which ran a narrow fibrous band (Fig. 266). 
The remaining viscera, including the gall-bladder and 
bile-ducts, were normal. The precise nature of the 
obstruction being still undetermined, the second part of 
the duodenum was opened with a vertical incision which 
divided the fibrous band. Some of the pancreatic lobules 
were opened and found to be cysts containing a cloudy 
yellowish fluid. The duodenal lumen was normal in 
size, but was compressed and distorted by the cysts. 
The duodenum was then closed, retrocolic gastro- 
jejunostomy carried out, and the wound closed with 
drainage. 

HIsTOLoGy.—Section of the cyst wall showed: 
“ Active chronic inflammatory infiltration and fibrosis 
involving smooth muscle and adipose tissue, and including 
a small pancreatic duct. The reaction appears non- 
specific.” 

EXAMINATION OF FLUID FROM CysT: The protein 
content was I-2 g. per cent and the diastase content 1000 
units per c.c. A Gram-film showed pus, and culture 
yielded a growth of coagulase-positive staphylococci. 

POST-OPERATIVE PROGRESS.—Penicillin was adminis- 
tered and convalescence was uneventful. A further urinary 
diastatic index done two weeks after the acute attack 
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eventually proved to be due to a partial intussusception 
of the proximal loop of the gastro-enterostomy. It 
appeared that the duodenojejunal flexure had become 
more mobile as the peripancreatic inflammation had 

F1G. 265.—Radiograph showing the large duodenal cap and 
flattening of the distal part of duodenum. 

subsided, allowing a small kinked knuckle of jejunum 
to prolapse into the stoma. This was easily corrected 
at a subsequent operation and the patient is now well. 
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FIG. 266.—The findings at operation. 

revealed that it had fallen to 50. The proportion of 
sp) t to unsplit fat in the stools at this time was 
nomal. The patient was discharged home on a high- 
prtein, low-fat diet. 

When seen three months later, there had been no 
re irrence of the obstructive attacks, but the chronic 

pa icreatitis still appeared to be active. Treatment with 
pe iicillin produced an improvement, but pain and vomit- 
in returned. This was unlike the original attacks and 

COMMENT 

Duodenal obstruction associated with chronic 
relapsing pancreatitis appears to be an uncommon 
occurrence. It occurs, however, as a complication 
of an annular pancreas and obstructive symptoms 
have been severe enough to necessitate surgical 
relief in about a third of the 60 published cases of this 
condition. 
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In the present instance the chief findings were : 
(1) a large, nodular, cystic, inflamed pancreas ; and, 
(2) a fibrous band running transversely across the 
second part of the duodenum. 

Distortion of the duodenum by the cysts, and 
fixity due to the band and inflammation, had caused 
obstruction. There was no definite ring of pan- 
creatic tissue surrounding the duodenum to suggest 
an annular pancreas, unless the fibrous band repre- 
sented the vestige of such a structure. 

It is therefore suggested that the obstruction re- 
sulted from compression by the cysts in the presence 
of an unyielding fibrotic band, possibly the remnant 
of an annular pancreas, the whole organ being affected 
by chronic relapsing pancreatitis, a complication to 
which annular pancreas is said to be unusually prone. 
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I should like to express my thanks to Mr. ¢ lan 
Hunt, who performed the operation descri ed 
above, for his permission to publish this cise; 
to Dr. R. A. Kemp Harper for the radiogray hic 
report ; and to Dr. J. R. B. Williams for the patho- 
logical report. My thanks are also due to Mr, 
N. K. Harrison, A.R.P.S., who provided the il)us- 
trations. 
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REVIEWS AND NOTICES OF BOOKS 

Modern Trends in Diagnostic Radiology (Second 
Series). Edited by J. W. MCLAREN, M.A., M.R.C.P., 
F.F.R., Radiologist, X-ray Department, St. Thomas’s 
Hospital, London. 64 « gin. Pp. 413 xi, with 
359 illustrations. 1953. London: Butterworth & 
Co. (Publishers) Ltd. 70s. 

THE second series of modern trends in diagnostic radiology 
contains articles written by many radiologists in many 
countries, and the articles cover a very wide field of 
interesting and modern techniques in radiology. 

Dr. Johnsson, of Stockholm, contributes an attractive 
article on selective angiocardiography and _ thoracic 
aortography. 

Dr. Harper writes well on the radiology of the pancreas 
and proves conclusively that the radiologist can give the 
surgeon much help in the diagnosis of annular pancreas 
and pancreatitis. 

Dr. Engeset, of Oslo, deals with the subject of cerebral 
angiography in an interesting manner and his angiograms 
are very clear and convincing; while Dr. Lindgren, of 
Stockholm, demonstrates the real practical value of 
lumbar aortography; the radiographs illustrating his 
article are excellent. 

Another outstanding feature of this book is a pro- 
fusely illustrated section on the visualization of soft 
tissues and an article on the present-day position of the 
law relating to the practice of radiology. 

An excellent production which will interest the 
surgical profession enormously. 

The Radiology of Bones and Joints. By JAMes F. 
BRAILSFORD, M.D., Ph.D., F.R.C.P., Consulting 
Radiologist to the Queen Elizabeth Hospital, 
Birmingham. Fifth edition. 7 ~ 9}in. Pp. 875 
xv, with 600 illustrations. 1953. London: J. & A. 
Churchill Ltd. 90s. 

THE new fifth edition of this well-known book is certainly 
comprehensive and completely up to date. The illustra- 
tions are all of a high standard and are beautifully repro- 
duced. As year passes year new conditions of bones and 
joints seem to appear and these are all incorporated in 
this book. Conditions such as calcinosis, chondromatosis, 
osteochronditis, and renal rickets are all well described 
and illustrated. 

An excellent bibliography and an extensive, accurate, 
index help to make this book a useful reference volume. 
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BOOK NOTICES 
[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection 

will be made from these for review, precedence being given to new books and to those having the 
greatest interest to our readers.| 

William Cheselden, 1688-1752. By Sir ZACHARY 
Corr, K.B.E., M.D.,; M.S., F.R.C.S. 9 * 6} in. 
Pp. 120, with 24 illustrations. Edinburgh: E. & S. 
Livingstone. 20s. 

Surgery of Repair as applied to Hand Injuries. By 
B. K. RANK, M.S., F.R.C.S., F.R.A.C.S., Honorary 
Plastic Surgeon, Royal Melbourne Hospital; etc. ; 
and A. R. WAKEFIELD, M.S., F.R.C.S., F.R.A.C.S., 
Honorary Plastic Surgeon, Children’s Hospital, Mel- 
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