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RETROGRADE intussusception after gastro-
enterostomy is a surgical entity which is
seen infrequently, being one of the least
commcn complications following gastric
surgery. This complication has been ob-
served, either after simple gastroenteros-
tomy or after partial resection of the stom-
ach with gastrojejunostomy. It has been
suggested that the condition probably oc-
curs more often but is not recognized be-
cause of a general lack of knowledge of
the possibility of such a complication.14
Most cases of this condition have been

recorded in the European literature, only
26 instances having been reported in this
country up to the present time. Three of
these reports were from abroad, namely
Foster's 13 two cases from West Africa and
De Andrade's 10 case from Brazil. Most
authors report one or two cases. 13,25 Al-
though the first gastroenterostomy was per-
formed in 1881, it was not until 1917 that
the first complication of this type was re-
corded by Steker.A Iron's case in 1955
was believed to be the one hundredth re-
ported case in the world medical literature.
This analysis is based on 26 cases in the
American literature and an additional case
of our own.

Classification

According to Shackman,29 three types of
jejunogastric intussusception may occur as
complicaticn of the anastomosis:
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Type I. The afferent loop alone may in-
tussuscept through into the stomach. This
is called descending intussusception and is
quite uncommon, making up about 16 per
cent of this group.
Type II. The efferent loop may undergo

retrograde intussusception and either stop
short of or pass through the gastroenteros-
tomy stoma. This is referred to as retro-
grade or ascending intussusception. This
type constituted 74 per cent of Aleman's
series.' Irons 17 pointed out that the intus-
susception occurring in Classes I and II is
usually jejunojejunal intussusception, which
in turn intussuscepts into the gastric lumen.
Type III. Both afferent and efferent loops

together may intussuscept into the stomach,
called combined intussusception. This rare
variety comprises about 10 per cent of the
cases.

These three types of intussusception are
noted to occur in simple gastrojejunostomy.
Prohaska 27 in a recent review stated that
contrary to the assumption in the literature,
the invagination of the afferent or of the
combined afferent and efferent segments of
jejunum into the gastric pouch has never
been observed, and that the only type of
intussusception ever noted following sub-
total gastric resection is the invagination of
the efferent jejunal segment.

This condition has also been classified ac-
cording to the clinical picture as acute
fulminating and chronic or recurrent jejuno-
gastric intussusception. It is also recorded as
early and late, based on the time interval
from the initial operation.
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Etiology and Mechanism of
Intussusception

The etiology of retrograde jejunogastric
intussusception is unknown. In contrast to
other types of intussusception in adults,
elsewhere in the gastro-intestinal tract,
there is not a single case in which some

anatomicopathologic change found in the
intussusception itself, such as tumor or ul-
cer, could account for the genesis of the
invagination. Neither marginal ulcers nor

polyps appear to be present to be incrim-
inated as the predisposing factors. The
much higher incidence of the condition in
simple gastroenterostomy compared with
that following gastric resection (five cases

of gastrectomy in 27 instances) has led
Aleman 2 to assume that hydrochloric acid
irritation of the anastomosed jejunal loop,
producing spasm and violent peristalsis, is
a definite etiologic factor. This powerful
antiperistaltic activity of the jejunum is
secondary to the presence of acid gastric
contents. According to Oselladore,24 who
reproduced in dogs retrograde gastrogastric
invagination by injection of weak isotonic
silver nitrate solution into the wall of the
stomach, the edema of the anastomosis
"may cause active gastric peristalsis di-
rected toward emptying itself more rapidly
and this peristalsis may throw the gastric
mucosa on the anastomosis initiating the
invagination." In retrocolic anastomosis
(posterior gastrojejunostomy) the hypothe-
SiS 2 that intussusception proceeds in retro-
grade manner because of the tendency for
a mobile segment like the efferent limb of
the jejunum to invaginate into the gastric
stump should be considered.
Mechanical causes 17 have also been sug-

gested, and among them are shortening of
the mesentery of the jejunal loop, pressure

from a short mesocolon, adhesions to the
mesocolon, a sucking action of the stomach
where the stoma is narrow, too large a

stoma, jejunal stenosis with obstruction

facilitating antiperistalsis, unduly long af-
ferent loop and other technical imperfection.
Once the process has been started, how-

ever, its dynamics are easily understood.
The point of initial invagination may be at,
proximal to or distal to the gastroenteros-
tomy stoma. As peristalsis (afferent loop)
or antiperistalsis (efferent loop) continues,
more jejunum is pushed into the stomach.

In the recurrent type of intussusception
the neck is probably loose, the circulation
of the bowel is not compromised, and little,
if any, edema develops in the wall of the
bowel. The intussusception may change in
size by varying the jejunal segment at either
the neck or the apex of the intussusceptum.
In chronic cases spontaneous reduction is
the rule.

It appears, then, that like most of the
more familiar ileoileal and ileocolic intus-
susception of childhood, definite predispos-
ing and precipitating causes have not been
recognized, and the reason for the infre-
quent occurrence of intussusception after
gastroenterostomy remains unsolved.

Clinical Features

Clinically, this mechanical accident oc-

curs in two typical patterns, either as an

acute and fulminating process or as a

chronic and intermittently recurrent one

that is much less critical and much more

difficult to recognize. Chamberlin 8 and
Caudell 7divided these cases into two clin-
ical groups:

1. Acute Fulminating Jejunogastric In-
tussusception. This sequela may occur

many years (up to 26 years 21) after the
initial operation and may have fatal results
unless diagnosed early. Here, there is in-
creasing edema with fixity of stoma, pro-

gression of intussusception and embarrass-
ment of circulation. The involved segment
of jejunum may become gangrenous and
shock may ensue with high mortality, up to
100 per cent in the cases reported up to
1950 when surgical exploration was not at-
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tempted.1a The clinical picture is character-
ized by epigastric pain, moderate to severe
colicky in type, followed shortly by vomit-
ing first of food, then of bile and finally
blood. An epigastric mass may be palpated
above and to the left of the umbilicus. Vis-
ible peristalsis and upper abdominal rigid-
ity are often present. The usual preopera-
tive diagnosis has been high intestinal ob-
struction, a ruptured viscus or an acute sur-
gical abdomen. In this group the prognosis
is grave and surgical intervention should be
immediate.

2. Chronic Recurrent Jejunogastric In-
tussusception. This condition in its chronic
recurrent form is reported more common

than the acute type, though frequently un-

recognized. Patients have maintained a

state of chronic invalidism following gastric
surgery. The characteristic symptoms are

epigastric recurrent discomfort or pain, fre-
quently associated with ingestion of food,
and usually subsiding within an hour. These
repeated episodes are usually accompanied
with nausea and vomiting but no hema-
temesis unless obstruction of the stoma is
complete. These symptoms are quite dis-
tressing to the patient, confusing to the sur-

geon and have been called "postgastrec-
tomy symptoms" or atypical dumping syn-

drome. Radiographic examination with
barium and gastrocopy aid in establishing
the diagnosis.

A review of the American literature (Ta-
ble 1) of retrograde jejunal intussusception
following gastroenterostomy, simple or with
gastric resection, showed that in 27 cases

reported, 19 were male and eight were

female. There were 24 white and three
colored patients, with extremes of age be-
ing 28 and 70 years. The condition has been
reported 20 times after gastrojejunostomy
(mostly posterior for ulcer) and six after
partial gastrectomy for ulcer (except one,

which was for carcinoma of stomach). The

....

FIGURE IA.

occurrence of this complication varied in
time from three days to 26 years.
Abdominal pain was the first and most

striking symptom in 25 patients while shock
was present in only nine cases. Vomiting
occurred in 22 instances and was persistent.

FIcUIRE 1B .
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In 16 patients the vomitus was bloody. A
tumor mass in the upper part cf the ab-
domen was palpable in six cases. Gastros-
copy was done in only two cases with
verification of diagnosis. Plain x-ray films of
the abdomen usually show nothing abnor-
mal. However, as emphasized by Aleman,°
an upper gastro-intestinal series is very
helpful. The oval or round filling defect in
the stomach with its base at the site of the
gastroenterostomy stoma and a uniform pat-
tern of curved lines suggestive of jejunal
mucosa is quite pathognomonic of jejuno-
gastric intussusception (Fig. 1). The size
of the defect varies from a slight bulge at
the site of the stoma to a large mass of
jejunum filling the entire stomach. The cor-
rect diagnosis was made before operation
in nine cases (Palmer's two cases needed no
operation).

Operations for this complication were
performed on eighteen patients with two
deaths and 16 recoveries, i.e. 11 per cent
operative mortality. However, the overall
mortality was 26 per cent. Four of the 18
patients operated upon were treated with
resection, one had enterostomy and the re-
maining 13 had reduction of intussuscep-
tion. The base of the intussusception was at
gastrojejunostomy stoma in one case, and
the distance of intussusceptum varied
from 20 cm. to five feet. The length of time
from the onset of symptoms to the time of
operation varied from five hours to 18 days.

Foster 1 in a recent review mentioned
the following reasons which make the diag-
nosis quite difficult: (1) Only one or two
cases have been seen by any one author,
and the condition is so rare that it is not
even considered. (2) In practically all cases
the previous history of ulcer associated with
hematemesis strongly suggests the recur-
rence of a peptic ulcer or the development
of a marginal ulcer. (3) Because of the de-
sire to let a bleeding, vomiting patient alone
as much as possible for the first few days,
deep palpation of the abdomen and x-ray

AtND POSTLETHWAIT Annals of SurgeryNovember 1959

examination may be deferred, and the tu-
mor mass may not be recognized. (4) The
ccmbination of hematemesis with high in-
testinal obstruction is rare and misleading.
(5) The chronic intermittent type of in-
tussusception is often spontaneously re-
duced before the diagnosis is made.
However, sudden epigastric pain in a pa-

tient with previous gastric surgery, either
gastroenterostomy or resection, vomiting of
food, then of bile and later of blood, to-
gether with a palpable epigastric mass con-
stitute a classical triad suggesting the diag-
nosis, and barium meal confirms the con-
dition.

Recurrent peptic ulcer with hemorrhage
or perforation; high intestinal obstruction
from adhesion, tumor or internal hernia
should be distinguished by careful con-
sideration of every case from acute jejuno-
gastric intussusception.

Treatment

In all types of acute jejunogastric intus-
susception immediate surgical treatment is
necessary. Reduction by gentle traction,
with or without opening the stomach,
should always be attempted. If there is
gangrenous bowel, resection will be manda-
tory. If the patient's condition is good and
he has had recurrent ulcer symptoms fol-
lowing simple gastroenterostomy, resection
may be justified. Additional procedures to
prevent recurrence of intussusception, such
as fixing the jejunal loops together or to the
colon or mesocolon with or without enteros-
tomy, are not warranted since the chance of
recurrence is slight. Bettman 5 found only
two recurrences among all the reported
cases.
The high mortality (327% reported in

American literature) associated with this
condition is usually owing to the poor pre-
operative condition of the patient, the fail-
ure to recognize this complication and delay
in prompt surgical exploration.
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Case Report

J. C. was a 53-year-old, white, married man
who was admitted on January 4, 1958, because of
massive hematemesis and right upper quadrant
and epigastric colicky pain of four hours' duration.
The patient gave a history of having had a gastro-
enterostomy some 15 years previously for a bleed-
ing ulcer. The patient had been relatively asymp-
tomatic since that procedure, with the exception
of daily emesis, usually at breakfast time. Two
years ago he was found to have chronic myelo-
genous leukemia with myelofibrosis and hepato-
splenomegaly. Barium meal at that time showed
no evidence of spasm, tenderness or ulceration
about the stoma. The patient had been treated
with Myleran®g and had been followed at regular
intervals in the Hematology Clinic. He had also
been treated for hypertension.

Four hours prior to admission, the patient was

awakened about midnight by severe sharp and
colicky pain in the right upper quadrant and radiat-
ing to the chest. This was very shortly followed by
vomiting a large amount of dark blood. The patient
vomited three times on the way to the hospital.

On physical examination, the patient appeared
chronically ill. The blood pressure was 130/75,
pulse 60, temperature 36.50 C. and respiration 16.
The skin was pale and the head and face had a
greyish pallor. There was no lymphadenopathy.
The lungs were clear. The heart was slightly en-

larged to the left, had a regular rhythm, and a

Grade II systolic murmur was heard along the
left sternal border. The abdomen showed an upper

transverse scar with exquisite tenderness in the
right upper quadrant and epigastrium, but minimal
rebound tenderness. Muscle spasm of the right up-

per quadrant, but no actual rigidity was noted.
The liver and spleen were not palpable, and the
rectal and neurologic examinations were not re-

markable.
The hemoglobin was 9.5 grams, and the white

blood count 8,000. Platelet count on the next day
after admission was 14,500 platelets with markedly
reduced differential. Various blood chemical studies
were essentially normal. Electrocardiogram was

abnormal due to bradycardia and probably digitalis
effect.

Nasogastric suction was started and intravenous
fluids and blood given. A gastro-intestinal series
was attempted on the second day, but this was not
successful because of the inability of the patient to
cooperate. At that time, however, there were noted
to be large filling defects in the stomach. The pa-

tient continued to drain large amounts of guaiac
positive gastric contents, up to five liters per day,

and treatment was continued with fresh whole
blood transfusions. On the third hospital day, pal-
pation of the abdomen showed fullness in the
epigastrium with ill-defined, tender, somewhat
movable mass. Roentgen re-examination of the
stomach on the same day showed a large almost
completely atonic stomach with a number of
dilated jejunal loops within the lumen of the stom-
ach (Fig. 1). No gross defect of the duodenum
was noted. His general condition had deteriorated
and it was then elected to proceed with an explora-
tory laparotomy.

Three and a half days after the onset, opera-
tion was carried out. The spleen and liver were
moderately enlarged and smooth. A soft mass was
palpated inside the stomach. On retracting the
transverse colon upward, the posterior gastroje-
junostomy was found to be markedly swollen,
ecchymotic, bluish and admitted two fingers easily.
Attempts to reduce the intussusception without
opening the stomach were not completely success-
fill, and so the anterior wall of the antrum was
opened. Inside the stomach the efferent loop, meas-

uring about ten inches, was found invaginated as
the intussusceptum; this was markedly swollen,
bluish and hemorrhagic. Using very gentle traction
and milking the jejunum, reduction was com-

pleted, and the reduced loop was covered with a

warm abdominal pad for 15 minutes. The mesen-

tery of the intussuscepted loop was infiltrated with
20 cc. of 1 per cent Xylocaine in an effort to relieve
the spasm of its vessels. Inspection and palpation
of the lumen of the stomach and duodenum showed
no ulceration, bleeding or abnormality of the mu-
cosa of the pylorus or of the cardia. The anterior
gastrotomy opening was closed. The color of the
efferent jejunal loop had improved, pulsation had
returned to the mesenteric vessels and viability ap-
peared assured. It was felt that no more definitive
surgery should be done to the gastrojejunostomy
opening because of the poor condition of the pa-
tient and the local swelling and ecchymosis in that
area. The patient received a total of 500 cc. of
whole blood during operation, bringing the total to
2,500 cc. of blood since admission to the hospital.

Postoperatively, the patient continued to drain
moderate amounts of dark blood through his naso-
gastric tube. His temperature remained elevated to
380 C. for the first three postoperative days and
then dropped gradually within normal range. His
platelets continued to rise postoperatively. He was

discharged on the twenty-third postoperative day.
Repeat barium meal three months after operation
revealed no defect or ulceration and good passage
of barium through stoma. There was no evidence
of recurrent intussusception (Fig. 2).
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FIGURE 2A.

Summary
Review of American literature revealed

26 cases of retrograde jejunogastric intus-
susception. These cases were analyzed and
another case was added. The classification,
etiology, mechanism and clinical features of
this infrequent and rare complication fol-
lowing gastric surgery were discussed.

FIGUIRE 2B.
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