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DURING the past decade the afferent loop
syndrome has gained increasing recognition
as a cause of high intestinal obstruction in
patients who have previously undergone
gastric resection of the Billroth II type or
when gastro-enterostomy has been part of
an operative procedure.3 6' 7This syndronie
was poorly understood until recently, and
was erroneously classified as a component
of the dumping syndrome. It is now recog-
nized that postgastrectomy symptoms may
result from several causes, and a thorough
understanding of each category of symp-
toms is essential to correct diagnosis and
treatment.

Interest in the afferent loop syndrome
has been predominantly expressed by Brit-
ish investigators,1' 4, 11, 13, 14, 28, 33, 43 and only
in recent years reports have appeared in
the American literature concerning the
complication.' 21, 23, 37, 40, 41, 42, 48, 49 The syn-

drome has also been referred to as afferent
loop obstruction or as bilious vomiting. It
may occur following a Billroth II type gas-
tric resection or gastro-enterostomy when
the gastro-intestinal anastomosis is retro-
colic. However, it is more prone to follow
antecolic anastomosis. Particularly is this
true if a long afferent loop of jejunum has
been employed following high resection of
the stomach.
Symptoms vary in intensity and may be-

gin during the early postoperative period,
but may occur weeks, months, or years
following operation. Symptoms consist of
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vomiting, 10 minutes to an hour after
meals, of voluminous quantities of bile
stained fluid unmixed with food particles.
The vomiting is purely mechanical from
obstruction along the course of the afferent
loop or at its junction with the gastric
stoma. A twist, kink, or volvulus of the je-
junal loop may account for the obstruc-
tion. Internal hernia, or intussusception
may also produce this complication. Symp-
toms may be acute, requiring early opera-
tion, or may be chronically recurring in
various gradations of severity.

Acute Obstruction of the Afferent Loop

Acute afferent loop obstruction may oc-
cur shortly postoperative or months or
years later. The longer the afferent loop,
the greater is the risk of acute obstruction.
An internal hernia in which the efferent
jejunal loop and its mesentery passes an-
terior and behind the afferent loop may
compress the afferent loop. The long affer-
ent loop when attached to the lesser curve
of the gastric pouch may herniate beneath
the efferent loop producing the same com-
pression. On occasions an acute twist, kink,
volvulus, or jejunogastric intussusception
may account for the complication.

In acute obstruction, there is usually to-
tal or near total occlusion of the afferent
loop. During the early postoperative pe-
riod, disruption of the closed duodenal
stump is likely to follow. Otherwise, as bile,
pancreatic juice, and jejunal secretions ac-
cumulate in the closed circuit, a rise in
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pressure in the loop soon exceeds venous
pressure. As stasis and intra-luminal pres-
sure further increase, secretory pressures in
the pancreatic duct and common duct are
exceeded, there may be a rise in serum
amylase with or without pancreatitis. The
patient complains of increasing epigastric
and right upper abdominal pain with nau-
sea and vomiting. If the obstruction is com-
plete, the vomitus is free of bile. Fever,
tachycardia, leukocytosis, and an abdomi-
nal mass may be present. Plain x-ray film
of the abdomen may outline the tubular
gas shadow of the occluded jejunal loop.
Elevated serum amylase in these circum-
stances is not a valid reason to withhold
operation. If operation is delayed, necrosis
and perforation of the jejunal segment may
occur. Also, hepatocellular degeneration has
occurred in some reported cases. Treat-
ment is prompt surgical intervention with
release of the obstruction and measures to
prevent recurrence which will be discussed
below. Should there be necrosis of the je-
junal loop, partial resection of the loop
with Roux-Y anastomosis may be indicated.
In case of gangrene of the excluded duo-
denum and entire afferent loop, complete
excision with reimplantation of the com-
mon and pancreatic ducts will be neces-
sary.
With retrocolic gastrojejunostomy, the

afferent loop syndrome is less likely, due
primarily to the short length of the affer-
ent loop. Nevertheless, acute internal her-
niation and kinking at the gastro-entero-
stomy stoma have occurred with retrocolic
anastomoses. Herniation of the afferent
loop into the lesser peritoneal sac due to
the disruption of sutures used to anchor
the gastric pouch to the transverse meso-
colon has also caused acute obstruction fol-
lowing a retrocolic anastomosis.

Chronic Afferent Loop Obstruction
Symptoms of chronic afferent loop ob-

struction may appear weeks, months, or
years following operation. Usually from a
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few minutes to an hour following meals,
the patient first complains of upper ab-
dominal fullness. This fullness increases in
severity, and pain may be present. Nausea
usually follows and then vomiting of from
500 to 1,000 cc. of clear bile-like material
unmixed with food. Vomiting gives sudden
and complete relief of symptoms. The cause
is again mechanical with partial and inter-
mittent obstruction along the afferent loop
or at the gastro-enteric stoma. The respon-
sible factor may be either partial volvulus,
kink, twist, weight of the omentum and
transverse colon, retrograde intussuccep-
tion or internal herniation. With the inges-
tion of food, bile, pancreatic juice, and je-
junal secretions accumulate in the partially
obstructed loop. With distention the pa-
tient becomes aware of epigastric and gen-
eralized upper abdominal fullness. In-
creased motor activity in the partially ob-
structed loop then forcefully ejects contents
of the loop into the stomach. Symptoms
may vary in intensity and frequency, and
may be mild and transient. On occasion,
the symptoms are severe and associated
with weight loss and weakness. Gastritis
and esophagitis may result. When symp-
toms are moderate and frequent, or pro-
duce severe distress, operative intervention
is indicated.
The diagnosis is usually apparent, espe-

cially if an antecolic anastomosis had been
performed. Gastro-intestinal x-rays may
show partial or complete lack of filling of
the afferent jejunal loop. If the obstruc-
tion has been temporarily relieved at the
time the x-rays are taken, however, the
afferent loop may fill. Jordan devised a
diagnostic test in which a mercury-weighed
Levin tube is passed into the efferent je-
junal loop and its position confirmed by
x-rays. A fasting specimen is aspirated, and
the patient is then fed a liquid meal of
milk and glucose solution. Samples of je-
junal contents are aspirated at intervals
until good mixing of bile with the ingested
meal is seen. If there is afferent loop ob-
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struction, there should be no bile in the
aspirate during symptoms, and symptoms
should be relieved when bile passes the
obstructed point. Dahlgren 15 mentions a

more effective test for diagnosis. The pa-

tient with suspected partially obstructed
afferent loop is given an injection of secre-

tin to stimulate pancreatic and biliary se-

cretions. Cecekin, a strong duodenal mo-

tor stimulant, is then administered, and
bilious vomiting should follow if there is
partial obstruction in the loop. This test
has been used by Woodward50 with excel-
lent confirmatory results.

Operative Methods for Correction
of Symptoms

Most patients with this syndrome who
require operation have chronic recurring
symptoms, and operation can be carried
out as an elective procedure. In a few in-
stances, emergency operation will be neces-

sary for sudden acute total loop occlusion
by an internal hernia, retrograde intussus-
ception, or a kink.

Operations used to alleviate afferent loop
obstruction vary from simple procedures to
major resections. Capper and Butler12 ad-
vocate suspending the afferent jejunal loop
to the gastrohepatic omentum and pos-

terior peritoneum to promote drainage into
the efferent loop. Simple reduction of minor
kinks and angulations of the loop with su-

ture fixation has also been reported. Re-
moval of a large fatty omentum has been
described for this condition. Buttressing
the afferent loop to the lesser curvature of
the gastric pouch so that it will assume a

higher position than the efferent loop has

been advocated. Entero-anastomosis be-
tween the afferent and efferent loops has

resulted in alleviation of bilious vomiting,
but the procedure shunts neutralizing bile
and pancreatic juices away from the gastro-
enteric stoma. Nonetheless, supporters of
this procedure claim that the incidence of
marginal ulcer is small. Steinberg42 con-

structed a jejunoplasty, or a pantaloon

anastomosis, between the afferent and ef-
ferent jejunal loops just below the gastric
pouch. Theoretically, this appears to be
superior to entero-enterostomy which ex-

cludes alkaline secretions. Division of the
afferent loop at the gastro-enterostomy site,
closure of the end nearest the stomach, and
implantation of the proximal divided end
into the efferent loop after the method of
Roux36 has been used. Again, this proce-

dure diverts alkaline secretions away from
the stomach, and probably should not be
employed unless combined with an ade-
quate gastric resection or with vagotomy.
One of the most widely used and most
effective procedures to correct the afferent
loop syndrome has been conversion of a

Billroth II anastomosis to a Billroth I.
When the afferent loop syndrome follows
vagotomy and gastro-enterostomy, symp-

toms may be corrected by dismantling the
gastro-enterostomy and performing pyloro-
plasty.

In recent years, some surgeons have con-

verted a Billroth II type resection by trans-
fer of a jejunal segment which is inter-
polated between the gastric pouch and
duodenum. In this procedure, the original
gastrojejunostomy is left intact, and either
the afferent or efferent jejunal segment for
a short distance near the gastro-entero-
stomy is transposed to the duodenum. The
afferent (antiperistaltic) loop may be di-
vided 15 cm. proximal to the gastro-entero-
stomy, and the distal divided end anasto-
mosed to the opened duodenal stump. The
efferent jejunal loop is next divided at the
gastro-enterostomy junction, the proximal
end closed, and the proximal end of the
afferent jejunal loop is anastomosed to the
distal efferent loop to restore continuity. If
the efferent (isoperistaltic) jejunal segment
is used for transformation, this segment is
divided 15 cm. below the gastro-entero-
stomy site and anastomosed to the opened
duodenal stump. The afferent jejunal loop
is divided at the gastro-enterostomy, the
distal end closed, and the proximal end of
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TABLE 1. Operations Designed to Alleviate AfJerent
Loop Obstruction

1. Suspension of affer- 5. Entero-enterostomy
ent loop 6. Jejunoplasty

2. Reduction of twists or 7. Roux-en-Y anastomosis
kinks by suture 8. Conversion Billroth II to
fixation Billroth I

3. Excision of greater 9. Conversion gastroenter-
omentum ostomy to pyloro-

plasty

4. Buttressing afferent 10. Jejunal transfer pro-
loop to gastric cedures
pouch

the afferent loop anastomosed to the distal
efferent loop to restore continuity. When
an isoperistaltic segment of jejunum is
placed between the gastric pouch and duo-
denum, vagotomy is necessary to prevent
ulceration in the transposed segment
(Table 1).
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Case Reports
Case 1. E. E. A., a 50-year-old physician, was

admitted to the hospital in May 1960 after 8 hours
of severe epigastric pain. Nine years prior, he had
undergone truncal vagotomy, antrectomy and ret-
rocolic Billroth II reconstruction for duodenal
ulcer. He was well except for one short episode
of epigastric discomfort a year before.

The patient was acutely ill, and a tender mass
was palpable in the epigastrium. Gastro-intestinal
x-rays showed obstruction to outflow of barium
from the gastric pouch, and a coil of jejunum was
seen protruding through the gastro-enteric stoma
into the gastric pouch. In the opinion of the ra-
diologist this was jejunogastric intussusception
(Fig. 1).

At operation the afferent jejunal loop had her-
niated into the gastric pouch and was readily re-
duced by pressure on the pouch. The jejunum was
edematous, but viabile. The gastro-enteric stoma
was large and admitted three fingers. The afferent
and efferent loops were fixed to the posterior
parietal peritoneum with interrupted silk sutures

FIG. 1. (Case 1): X-ray showing jejunogastric intussusception caused by afferent loop
hemiation.

Fic. 2. (Case 1) (A): Sketch depicting the afferent loop herniation through the gastro-
enteric stoma. (B) The intussusception has been reduced and the afferent and efferent loops
have been anchored to the posterior parietal peritoneuin with interrupted silk,
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FIc. 3. (Case 2): Castro-intestinal1 barium study demi-onstrating poor filling of the afferent
loop.

FIG 4 (Caise 2) (A): The gastro-enterostomy is dism antled by dividing the gastro-enteric
stomia in transverse fashion. (B): The previous Billroth IL anaestomiosis is converted to a Biliroth-
I In this particulasr c ase the jejutinumbis closed longitudinasly as the bowel was dilated.

to prevent recuirrence (Fig. 2). The patient has
renm'ained well for the past 6 years.

Comment. This is an infrequent cause of
acute afferent loop obstruction. It is un-
usual for retrograde intussusception to fol-
lowv retrocolic anastomosis. The afferent
loop, however, was 15-20 cm. long and
should have been placed closer to Treitz's
ligament. That the gastro-enteric stoma
wvas unusually large migMt have contributed
to this complication.

Case 2. E. A., a 44-year-old man, was ad-
mitted to the hospital April 10, 1963 with the
complaint of frequent vomiting of bile stained
material. Eleven months before be bad under-
gone trtuncal vagotomy, antrectomy, and a pos-
terior Hofmeister reconstrtuction for duodenal
uileer. Symptoms were relieved for 3 months, when
le began to voImlit bile-stained fluii(d uinmiiixed witlh
foo(d shortly after meals. V'omiiiting continuied de-
spite restricted diet, antispasmiiotics aind other con-
servative measures. He lost 15 pounds, and the

vomiting became a daily occurrence. Gastro-in-
testinal x-rays showed no evidence of a marginal
ulcer, and no obstruction.

Gastro-intestinal x-rays at this admission
showed poor filling of the afferent loop. It was
believed that the patient had recurrent afferent
loop obstruction (Fig. 3).

At operation a long, thickened, dilated and
angulated afferent loop approximately 24 inches
in length was found. There was no evidence of
recurrent ulcer. The gastro-enterostomy was dis-
mantled, and the opening in the jejunum closed
with two layers of sutures. The open end of the
gastric pouich was then anastomosed end-to-end
to the opened duodenal stump, converting the
Billroth II reconstruction to a Billroth I (Fig. 4).
The postoperative course was uneventful, and the
patient has had no further nausea and vomiting
over a 3-year follow up. He has regained the lost
weight.

Comment. Although a retrocolic gastro-
jejunal anastomosis was originally carried
out, the afferent loop was too long and was
the site of obstruction due to angulation.



HERRINGTON Annals of Surgery
November 1966

FIG. 5. (Case 3): Gastro-intestinal x-rays showing dilatation of the stomach and marked
dilatation and obstruction of the proximal jejunal loops. These findings are consistent with an
internal hernia.

FIG. 6. (Case 3) (A): The internal hernia has been reduced and bloc resection of the gas-
tric antrum and gastro-enterostomy are performed as outlined. (B): Bilateral truncal vagotomy,
antrectomy, Billroth I reconstruction and jejunojejunostomy have been done.

Simple conversion of a Billroth II type
anastomosis to a Billroth I eliminated the
afferent loop and relieved symptoms.

Case 3. M. H. H., a 63-year-old woman, was

admitted to the hospital August 4, 1958 with a

history for several months of vomiting bile stained
material following meals. Twenty-five years be-
fore, she underwent wedge excision of a lesser
curvature benign gastric ulcer combined with an-

terior gastrojejunostomy.
Gastro-intestinal x-rays showed moderate dila-

tation of the stomach and marked dilatation of the
jejunal loops just distal to the gastro-enterostomy
stoma. Little barium passed this point. It was be-
lieved that the patient had an internal hernia
(Fig. 5).

At operation the long afferent loop was found
herniated posterior to the gastro-enterostomy site
and obstructed. There was a marginal ulcer at the
stoma and a scar in the duodenal cap. Treatment
consisted of bilateral truncal vagotomy, disman-
tling the gastro-enterostomy, and jejunojejunos-

tomy. The gastric antrum and duodenal bulb were

excised, and a Billroth I reconstruction carried out
(Fig. 6). The patient has now been followed more

than 7 years and has remained well.

Comment. This patient had originally
undergone an antecolic gastrojejunostomy
with a long afferent loop. An internal her-
nia subsequently developed with a long
afferent loop being displaced behind the
efferent loop. When antecolic gastro-entero-
stomy is performed, one large potential
hernial space is created above and below
the transverse colon. Measures to suture
the stomach and the afferent and efferent
jejunal loops to the posterior parietal peri-
toneum above and below the transverse
colon are important to obliterate this space.

Case 4. C. L., a 38-year-old man, was seen

in the hospital in July 1959 after several weeks
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FiG. 7. (Case 4) (A): The internal hernia is depicted showing the efferent loop and its
mesentery producing compression and obstruction of the afferent loop. (B): The hernia has
been reduced, and a new gastrojejunostomy constructed including excision of the sacculated
loops. The stomach pouch and both jejunal loops lave been sutured to the posterior peritoneum
to close the potential hernial space.

FiG. 8. (Case 4): Postoperative x-rays show adequate stomal emptying and excellent ftunc-
tion of both the afferent and efferent loops.

of severe abdominal pain relieved temporarily by
vomiting copious amounts of bile stained fluid.
Attacks would follow meals and occurred daily.
There had been a 25-pound weight loss in recent
weeks. Fourteen months prior to admission, the
patient had undergone truncal vagotomy, antrec-
tomy, and a posterior Hofmeister reconstruction
for a penetrating duodenal ulcer.

Gastro-intestinal x-rays showed dilatation of
the gastric pouch and obstruction of the jejunal
loops just beyond the gastro-enteric stoma be-
lieved to be afferent loop obstruction due to an

internal hernia.
It was found at operation that the efferent je-

junal loop passed anteriorly and behind the af-
ferent loop. The weight of the efferent loop and
its mesentery produced obstruction of the afferent
loop. The duodenum and afferent loop up to the
point of obstruction were dilated and the efferent
loop was likewise dilated to the point where it
crossed the afferent loop.

Treatment consisted of dismantling the gastro-
enterostomy, jejunojejunostomy and reconstruction

of an anterior gastro-enterostomy according to the
Polya method. The afferent and efferent jejunal
loops were sutured to the posterior parietal peri-
toneum both above and below the transverse
mesocolon to close the large potential hemial ring
(Fig. 7).

The patient has remained well for the past
7 years and has gained weight. Gastro-intestinal
x-rays show adequate stonal emptying and visuali-
zation of both afferent and efferent jejunal loops
(Fig. 8).

Comment. Again a long afferent jejunal
loop created a potential hernial ring pos-

teriorly and the efferent loop herniated an-

teriorly and obstructed the afferent loop.
Both afferent and efferent loops near the
anastomosis were dilated and sacculated
and, following reduction of the hernia,
these loops were excised. A new gastro-
enterostomy was constructed anterior to
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FIG. 9. (Case 5) (A): Afferent loop obstruc-
tion following vagotomy and gastro-enterostomy.
(B): Correction of symptoms by converting the
gastro-enterostomy to a pyloroplasty, thus elimi-
nating the afferent loop.

the colon as induration, scarring, and
edema of the transverse mesocolon pre-

cluded another retrocolic anastomosis. It
would have been better to convert the
Billroth II anastomosis to a Billroth I, but
tissue reaction in the area of the duodenal
stump prevented this. With the new ante-
colic gastro-enterostomy, measures were

taken to suture the afferent and efferent
jejunal loops to the posterior parietal peri-
toneum to prevent recurrent internal her-

nia.

Case 5. R. H., a 53-year-old woman, was ad-
mitted June 1958 because of several years of
vomiting bile stained fluid after meals. The vomit-
ing had become progressively worse and more

frequent. The patient underwent a posterior gas-

tro-enterostomy and truncal vagotomy 8 years be-
fore for duodenal ulcer.

Gastro-intestinal x-rays showed no evidence of
a marginal ulcer, and the afferent jejunal loop
failed to fill. A Hollander test indicated complete
vagotomy. It was believed that the patient was

suffering from marked partial and intermittent af-
ferent loop obstruction, and operation was advised.

At operation no recurrent ulcer was found.
The previous duodenal ulcer bad healed. The
afferent jejunal loop was dilated and sacculated
and the site of recurrent obstruction. The gastro-
enterostomy was taken down, and the openings in
the stomach and jejunum closed. A Mikulicz type
pyloroplasty was performed (Fig. 9). Postopera-
tively, the pyloroplasty site leaked with resultant
abscess which required drainage. An abdominal
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wall hernia resulted which was later repaired. The
patient has been relieved of symptoms and lhas
now been followed almost 8 years.

Comment. The most satisfactory meas-
ure to prevent afferent loop syndrome is to
avoid an afferent loop. This is achieved
when vagotomy and pyloroplasty and va-
gotomy with a Billroth I resection are per-
formed. Vagotomy and gastro-enterostomy
originally carried out in this patient re-
sulted in ulcer healing. It was unfortunate
that a leak at the pyloroplasty occurred
when the conversion procedure was per-
formed. This was due to an error in technic.

Case 6. L. C. D., a 39-year-old man, was seen
August 23, 1965 with a 2-year history of intermit-
tent vomiting of large quantities of greenish ma-
terial unmixed with food. The episodes had be-
come progressively worse and were of daily oc-
currence and there had been a recent 20-pound
weight loss. Two years before the patient had un-
dergone 75% gastric resection with antecolic Polya
reconstruction for duodenal ulcer. The symptoms
of bilious vomiting began shortly after operation.

Gastro-intestinal x-rays showed a small stom-
ach pouch with poor filling of the afferent jejunal
loop (Fig. 10). No marginal ulcer could be dem-
onstrated. At operation an antecolic afferent loop
approximately 24 inches long which had been
anastomosed to the lesser gastric curvature was
found. An obstruction could be demonstrated at
the junction of the loop and the gastric pouch. At
this point, the jejunum was kinked, angulated, and
lay behind the gastric remnant.

The afferent loop was divided at the gastro-
enteric stoma, and its distal end closed. The ef-
ferent (isoperistaltic) loop was divided 15 cm.
distal to the gastro-enterostomy. This 15-cm. seg-
ment was anastomosed to the opened duodenal
stump. No residual antral tissue was left attached
to the duodenum. The proximal end of the afferent
loop was then anastomosed to distal efferent loop
to restore continuity. A bilateral truncal vagotomy
was performed (Fig. 11). The patient was re-
lieved of symptoms and has remained well over a
5-month follow up. Postoperative x-rays show the
jejunal pouch functioning adequately (Fig. 12).

Comment. A transposition operation em-
ploying an isoperistaltic jejunal segment 15
cm. long interpolated between the stomach
remnant and duodenum eliminated the af-
ferent loop. The interpolated isoperistaltic
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FIG. 10. (Case 6) Left: Preoperative x-rays

showing poor filling of the afferent loop.

segment, by direction of its peristalsis, pro-

hibits regurgitation of alkaline duodenal
contents back into the segment. This fac-
tor coupled with the free flow of hydro-
chloric acid from the gastric remnant into
the jejunal segment makes vagotomy man-

datory to prevent ulceration in the inter-
polated segment. Had a short reversed
(antiperistaltic) jejunal segment been used
as the interpolation organ, regurgitation of
duodenal contents into the segment would
take place, and vagotomy would assume a

lesser role of importance as part of the op-

erative procedure.

Case 7. C. H. K., a 66-year-old man, was ad-
mitted May 26, 1959 with epigastric and sub-
sternal discomfort followed by vomiting of copious
amounts of bile stained fluid. Symptoms dated
back 8 months following a 75% distal gastrectomy,
splenectomy, and antecolic Polya reconstruction for
fungating adenocarcinoma of the gastric corpus.

FIG. 11. (Case 6) (A): Kinking and angula-
tion of the long afferent loop producing partial ob-
struction. (B) The afferent loop has been divided
near the gastro-enterostomy and the distal end
closed. The efferent loop has been severed 15 cms.

beyond the gastro-enterostomy and anastomosed to
the opened duodenal stump. Jejunojejunostomy has
been done to restore continuity. Complimentary va-

gotomy is always added when employing an iso-
peristaltic jejunal transfer.

There had been a 30-pound weight loss since op-

eration, and the patient was weak.
Gastro-intestinal x-rays showed a small residual

gastric pouch which emptied rapidly (Fig. 13).
The afferent and efferent jejunal loops filled readily.
There was no evidence of recurrence of the carci-
noma. It was believed that the patient was suffer-
ing from intermittent afferent loop obstruction with
gastritis and esophagitis.

At operation, the liver was normal, and there
was no evidence of recurrent carcinoma. The long
afferent loop had been anastomosed to the lesser
curvature of the gastric pouch and was twisted
and angulated. The gastro-enteric stoma and the
efferent jejunal loop were normal. The afferent
loop was divided at the gastro-enterostomy site,
and the distal end was closed. The long afferent
loop was then anastomosed end-to-side to the ef-
ferent loop below the transverse mesocolon and
approximately 24 inches beyond the gastro-enteric
stoma. Vagotomy was then performed (Fig. 14).
Postoperative studies showed normal emptying of
the gastric pouch (Fig. 15). Symptoms were re-

lieved by this procedure, and the patient gained
weight. He remained free of vomiting and ab-
dominal distress for over 3 years at the end when

carcinoma recurred and a rapid downhill course

followed.
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FIG.
transfer
d(uodeni

j.;

12. Postoperative film showing jejunal
placed between the stomach pouch and
Im.

Comment. There were several operative
choices in this case to correct the afferent
loop obstruction. The Polya procedure
could have been converted to a Billroth
I, the Soupault-Bucaille principle, which
keeps the gastro-enterostomy intact, and
either the afferent or efferent jejunal limb
is anastomosed to the duodenal stump, a
jejunal transposition, could have been ap-
plied. It was decided, however, to simply
transect the long afferent loop at the gas-
tro-enterostomy stoma, close the distal end,
and anastomose the afferent loop to the
efferent loop in Roux-Y fashion. With the
small amount of parietal cell mass which
remained, it appeared unlikely that shunt-
ing alkaline afferent loop contents away
from the gastric stoma would produce suffi-
cient gastric hyperacidity to induce ulcera-
tion. Bilateral vagotomy was done to fur-
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Fir. 13. (Case 7) Left: Gastro-intestinal series
showing rapid emptying of the small gastric pouch.

ther reduce gastric acidity and to decrease
the sensitivity of the remaining parietal
cell mass. Had the original operation been
carried out for duodenal ulcer instead of
gastric carcinoma, vagotomy at the time of
the Roux-en-Y procedure would have as-
sumed added importance.

Discussion

It is recognized that postgastrectomy
symptoms may result from a variety of
causes. Understanding of the physiologic
and mechanical basis for these symptoms
has resulted in the formulation of several
distinct syndromes. Afferent loop obstruc-
tion is one of this group.

Bilious vomiting occurred following ante-
colic gastro-enterostomy soon after its in-
troduction by Wolfler in 1881. A few years
later when gastric resection with gastro-



Volume 164 SURGICAL MANAGEMENT OF THE AFFERENT LOOP SYNDROME
Number 5

FIG. 14. (Case 7) (A): Sketch showing angu-
lation and kinking of the afferent loop. (B): Treat-
ment consisted of diversion of the afferent loop at
the gastro-enterostomy with closure of the distal
end. The long afferent loop has been anastomosed
end-to-side to the efferent loop. Vagotomy has been
performed as a precaution against recurrent ulcera-
tion.

enterostomy was introduced by Billroth,
bilious vomiting was likewise a complica-
tion. During this era many gastro-entero-
stomies were performed for such condi-
tions as gastric neurosis, gastroptosis, and
emotional states, and the morbidity due
to the postoperative bilious vomiting was

appalling. As a result, modifications in
gastro-enterostomy technics were described
by Rockwitz,35 Kronlein,26 Brenner,'0 and

Kocher,24 25 but the results were not satis-
factory. To prevent bilious vomiting, Lau-
enstein 29 and Jaboulay 22 advocated an

entero-entero shunt below the gastrojeju-
nal site. Braun, in 1893, described a simi-
lar procedure. Roux transected the jejunum
beyond Treitz's ligament and with the
distal end performed an antecolic gastro-
jejunostomy. The proximal end of jejunum
was then anastomosed end-to-side to the
distal jejunum. In the years that followed,
surgeons introduced varied modifications
when gastro-enterostomy was performed

L.. -...5:....
FiG. 15. Postoperative barium study showing

normal emptying of the gastric pouch. The Roux-
en-y anastomosis is visualized.

alone or when carried out in combination
with gastric resection to prevent bilious
vomiting.2' 8, 9, 16, 19, 27, 30, 31, 32, 34, 38 These
technics were recently reviewed by Fred-
erick and Osborne.18
While various modifications of gastro-

enterostomy were being introduced, the
real cause for the bilious regurgitation re-

mained poorly understood. Billroth be-
lieved symptoms resulted from protrusion
of a mucosal spur of jejunum through the
gastro-enterostomy site into the stomach.
Roux believed that gastric resection might
injure the nerve supply of the duodenum.
The complication of postoperative bilious
vomiting was so prevalent and distressing
that Pribram in 1925 labeled gastro-entero-
stomy a disease.
During the past decade or two, British

surgeons have shown interest in this com-
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plication, but it was Hoffman,20 a German
surgeon, who first made the distinction be-
tween bilious vomiting and the dumping
syndrome. This type vomiting results from
partial or complete obstruction of the af-
ferent jejunal loop and has been termed
the affJerent loop syndronme. Excellent re-
views have been written by Lake,`8
XV'ells,4.' ' Muir,33 Stammers,93 Capper,'"
and Welbourn.4 It is estimated that affer-
ent loop symptoms occur in from 5 to 20%
of patients who undergo gastro-enterostomy
alone or gastro-enterostomy combined with
gastric resection. W1ith all known technics
of gastro-enterostomy, this complication has
not been eliminated. WVith short loop gas-
tro-enterostomy, and with careful attention
to other technical details, its incidence has,
however, been reduced. ' Recent clinical
interest in vagotomy, pyloroplasty, and the
Billroth I anastomosis for duodenal ulcer
while not directed toward eliminating this
complication, have served to prevent affer-
ent loop complications. Fortunately, in
many instances, symptoms of afferent loop
syndrome are mild and transient and do
not require surgical treatment.

Surgical procedures directed toward sus-
pension of the afferent loop, entero-anasto-
mosis, and simple suture to prevent recur-
rent kinks or twists may be inadequate.
More definitive operations which eliminate
the afferent loop are more appealing.

Infrequently a patient with afferent loop
symptoms may have no anatomic cause for
obstruction found at operation. Woodward
encountered five such cases and believes
that distention of the gastric remnant pro-
ducing torsion might be a factor. Also,
there may exist a disturbance in jejunal
motility at the anastomotic site producing
afferent loop retention.

Summary

Symptoms of acute and of chronic recur-
ring afferent loop obstruction were first
described shortly after gastro-enterostomy

and gastric resection with gastro-enteros-
tomy were introduced by XV761fler and Bill-
roth, respectively. Only in recent years,
however, have the symptoms and patho-
genesis been elucidated. This has resulted
in large part from experimental and clini-
cal obserevations made by British Surgeons.
The condition may result from obstruc-

tion along the course of the afferent loop
or at the gastro-enteric stoma. Volvulus,
kink, tvist, internal hernia or retrograde
intussusception may be responsible for the
symptoms.

In many instances, symptoms of afferent
loop obstruction may be mild and intermit-
tent and not require surgical treatment. On
the other hand, there are cases in which
symptoms are disabling. Remedial opera-
tions currently employed to correct the af-
ferent loop syndrome have been described.
Methods which employ conversion technics
or jejunal transposition operations are rec-
ommended as these procedures eliminate
the afferent loop. Experiences with the sur-
gical management of several patients have
been detailed.
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