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The symptoms of bypass enteritis are disabling sequelae in
many patients after jejunoileal bypass. This is a preliminary
report of efforts to devise a valve to prevent reflux into the
bypassed intestine after jejunoileal bypass. Valve I (42 cases)
was formed by dividing the ileum, everting the proximal end
as one matures an ileostomy, and inserting this into the distal
ileum. Only 12 of these valves were competent. Valve II (six
cases) was formed by dividing the ileum and merely inserting
the proximal bowel into the distal, allowing it to evert spon-
taneously as with an unmatured ileostomy. In two cases the
valve was competent, but four cases became obstructed and
this valve is mentioned only to be condemned. Valve III (19
cases) is similar to an isoperistaltic Kock valve, except that
the intussuscepted ileum is first divested of its mesentery.
All such valves have been competent. All 33 patients with a
competent valve have been free of the stigmata of bypass enter-
itis, whereas 54% of 156 patients showed the symptoms of
enteritis after conventional jejunoileal bypass.

HE RESULTS AND COMPLICATIONS of jejunoileal
l bypass for morbid obesity have been described
by numerous authors, including the recent report by
Scott et al.'5 This paper addresses itself to a group of
postoperative sequelae which are grouped under the
heading of bypass enteritis and are characterized as
follows.
There may be excess intestinal gas, frequently malo-

dorous, often with a chronically distended abdomen
in spite of weight loss, so that some women complain
of appearing pregnant. There may be intermittent
explosive diarrhea, as described by Passaro et al."1
There may be pseudo-obstruction with pain, abdominal
distention, fever, and markedly dilated colon as de-
scribed by Barry et al.2 This may progress to pneu-
matosis intestinalis and pneumoperitoneum, as de-
scribed by Ikard et al.7 Finally, there may be continual,
prolonged malnutrition and hypoproteinemia possibly
due to active loss of albumin from the bypassed intes-
tine, as described by Drenick et al.3
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In a personal experience with 156 intestinal bypass
procedures, (end-to-side, 16 cases; end-to-end, 140
cases), followed for 17-60 months, 84 patients (53.8%)
complained of intolerable, malodorous gas, of whom
30 (19%) presented with chronically distended abdo-
mens. Thirty-eight patients (24.3%) experienced epi-
sodic diarrhea or pseudo-obstruction. Three of these
developed pneumatosis intestinalis, one of whom
developed pneumoperitoneum.
The problem of malodorous gas has not been stressed

in the literature and is elicited as a rule, only by asking
a patient specifically about it. Most patients seem reluc-
tant to bring the matter up themselves. However, it
is a symptom of no little importance. The personal
and marital life ofsome patients is seriously threatened.
Secretaries are reluctant to work in a room with others.
Figure la shows a patient with chronic bloating 24
months after a bypass. He refuses to go to a movie
or restaurant unless he is on a course of antibiotics,
due to the odor of the gas. Once an extrovert, he now
describes himself as an introvert. Figure lb is of his
abdominal x-ray showing massively dilated large and
small bowel. Though occurring daily in this patient,
the film may be easily confused with an abdominal
catastrophe.
The majority of patients after intestinal bypass are

happy with their weight loss, but one wonders why
when so many suffer from these symptoms. Although
their exact etiology is presently obscure, it appears
probable that bacterial overgrowth secondary to reflux
and stasis in the bypassed intestine is responsible. This
is suggested by the fact that the symptoms usually
respond to antibiotic therapy, including Metronida-
zole. However, over a lifetime after a bypass proce-
dure, it is apparent that continued, repeated antibiotic
therapy is an unsatisfactory answer for the patient and
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FIG. 1. (a) A patient two /.
years after bypass showing
chronic bloating. (b) Ab-
dominal x-ray of same
patient showing gas filled
large and small bowel.

that the continued insult to the bypassed intestine can-
not be comfortably tolerated over several decades.
Grossly on re-exploration this bypassed bowel is
markedly dilated, edematous, and thickened with a
cloudy, roughened serosa. Figure 2 depicts the normal
ileal mucosa compared to sections of two bypassed
ileal segments. The blunted villi, submucosal infiltra-
tion, loss of polarity of the mucosal cells, and marked
increase in mucin secreting cells is apparent.
That the ileocecal valve acts as a barrier to the bac-

teriologic flora of the colon is well known. Glassman4
and Richardson and Griffen12 have shown that mucosal
valves in the intestines of dogs act as bacteriologic
barriers. If reflux into the bypassed intestine could be
prevented, the above described sequelae of intestinal
bypass might not occur. This paper is a preliminary
report of the development of an antireflux valve and
the short-term results.

Valve I

Zheng et al.,17 in 1976 described a competent intesti-
nal valve formed by simply dividing the intestine and
telescoping the proximal end into the distal. The tele-

FIGS. 2a-c. Photomicrographs of (a) normal ileal mucosa and (b and c)
the mucosa of the ileum of two cases with bypass enteritis. Short-
ened villi, mucin secreting cells, and submucosal infiltration are
apparent. (H & E stain x 100).

Vol. 187 . No. 5



Ann. Surg. m May 1978HUBBARD

FIG. 2b. See legend for Figures 2a-c.

scoped end was allowed to evert spontaneously just
as with an unmatured ileostomy, (Fig. 3). Shrum13 in
1964 described a similar procedure as a means of form-
ing an ileocolostomy. Both authors stated that in the

e ;! dog no obstruction occurred and that clinical applica-
tion was being considered. We were reluctant to adopt

4 this procedure since in the case of the unmatured ile-
ostomy one frequently saw stricture formation at the
junction of the skin and ileum. We, therefore, utilized
a similar procedure except that the valve was matured
at the time of surgery. Two centimeters proximal to
the site of the future end-to-side jejunoileostomy,
the ileum is divided. The proximal end is divested of
its mesentery for approximately five centimeters. The
serosa of this segment is abraded with the scalpel to
promote adhesions and the bowel is everted on itself
and secured with sutures of 4-0 dexon between the
everted edge and the seromuscular coat of the proximal
bowel. Two longitudinal sutures of 4-0 chromic catgut
are placed through both layers and tied loosely to pre-
vent retraction of this nipple until adhesions are formed
between the two layers. The nipple is then inserted
into the distal ileum and secured with 4-0 silk sutures
which incorporate the edge of the distal bowel, the
edge of the everted bowel, and the seromuscular wall
of the proximal bowel. An end-to-side jejunoileostomy
is made just distal to the tip of this nipple (Fig. 4).
Forty-two such valves have been formed, but only
12 have remained competent on follow-up of five to
18 months.
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FIG. 2c. See legend for
Figures 2a-c.
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Valve II

The high incidence of incompetency of Valve I
seemed to be due to the fact that the nipple, when
divested of its mesentery, was necessarily quite short
if it were to remain viable after being everted. There-
fore, we finally had the temerity and lack of judge-
ment, to form a valve similar to that described by
Zheng,17 foregoing mucosa to mucosa approximation,
(Fig. 3). Six such valves were formed. The first two
cases were competent and have had no problems. How-
ever, the next four cases all became obstructed 15-35
days after surgery, requiring resection of the valve.
After this experience, belated correspondence with
Shrum, who originally described the procedure, re-
vealed that about 20 such ileo-transverse colostomies
had been done clinically, with obstruction in approx-
imately one fourth of the cases.14 Since it is rare that
an idea occurs in only one place, our own experience
is reported here with some humility to prevent further
trials of this procedure by others.

Valve III

The third, and apparently successful valve, is a modi-
fication of the Kock valve.8 Two centimeters proximal
to the site of the future end-to-side jejunoileostomy,
the ileum is devascularized, staying close to bowel for
approximately five centimeters, or until the midportion
of the devascularized segment appears very slightly
compromised. The serosal surface of this segment is
then abraded with bone rasp or cautery. The incision
is then made in the ileum for the futurejejunoileostomy,
and through this incision the midpoint of the devas-
cularized segment is grasped with two sutures and
intussuscepted distally. The proximal edge of this nip-
ple is fixed to the adjoining intestine with interrupted
sutures of 4-0 Ethiflex and two sutures of catgut are
placed through the intussuscepted nipple to promote
adherence of the two layers. A number 20F catheter
is then passed proximally through the nipple and inter-
rupted 4-0 Ethiflex seromuscular sutures are placed

FIG. 3. The intestinal valve described by Zheng. The bowel is di-
vided, intussuscepted, and allowed to evert spontaneously.

Fic. 4. Valve I (top) The ileum is divided and the proximal end
is everted on itself. Valve I (bottom) The everted end is inserted
into the distal bowel just proximal to the jejunoileostomy.

transversely to narrow the proximal ileum for a dis-
tance of approximately 4 cm to prevent retrograde
reduction of the nipple. Approximately 15 cm of proxi-
mal ileum are plicated to prevent traveling of the intus-
suscepted nipple. The end-to-side jejunoileostomy is
then performed in the usual way (Fig. 5).

Nineteen bypasses have been formed in this manner
and all valves have remained competent on follow-up
of four to eight months. Figure 6 is of a small bowel
series performed on such a patient. The valve appears
as typical intussuscepted intestine.

In addition, three patients who after an end-to-end
jejunoileostomy and ileotransverse colostomy suffered
from malodorous gas, episodic diarrhea, and bloating
have been converted to an end-to-side jejunoileostomy
with sUch a valve. Such conversion was approached

If ___M.
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I, II, or III, have only been followed for from four
to 17 months. These results can, therefore, only be

2_-OA- ( / considered tentative, but their course has been remark-
K1< w T = 7 ably asymptomatic. None of them have complained

J9 < \ *:of malodorous gas, bloating or intermittent diarrhea.
While losing an average of 4.0 Kg per month during
the first year, their attitude and general health have
been in marked contrast to the patient who had had
a conventional intestinal bypass. Bowell movements
after two months have ranged from one to eight per
day, with an average of four per day. Serum albumin
levels have ranged from 3.8 to 4.4 g per deciliter (aver-
age 4.0). Table I contrasts the incidence of symptoms
of bypass enteritis in 156 conventional bypasses and
the 33 cases with competent valves.

FIG. 5. Valve III (top) The future valve is devascularized and intus-
suscepted just proximal to the end-to-side jejunoileostomy. Valve
III (bottom) The ileum just proximal to the valve is narrowed and
an adjacent segment is plicated to prevent progression of the
intussusception.

with some skepticism since the dilated, edematous a

bowel did not seem to lend itself to forming a satis-
factory valve. These three patients, however, did not
wish to continue as they were, to have their normal
bowel continuity restored, or to undergo a gastric
bypass. They desired to accept the possibility that the
valve might not function satisfactorily. In two cases
the valve has been competent, and in one has allowed 0
reflux.

Results

The 30 patients with an incompetent valve (valve I)
and the four patients whose valves were resected
(valve II)have all pursued a course similar to the con-
ventional end-to-side jejunoileostomy. FIG. 6. A small bowel series showing a Type Ill Valve (top) at
The 33 patients with a competent valve, either types 15 minutes; (bottom) at.60 minutes.
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One patient, who began drinking heavily after the

bypass, developed hepatic dysfunction which neces-
sitated taking down of the bypass. At re-exploration
the entire bypassed intestine was small, empty and
collapsed, in marked contrast to the dilated, thickened
intestine usually seen in the bypassed intestine in its
distal portion.
Of the three patients who were converted from an

ileotransverse colostomy to a Valve III, the one with
an incompetent valve has no change in her symptoms.
Two, however, on follow-up of four and five months
have had no more bloating, malodorous gas, or episodic
diarrhea, and are well satisfied with the results.

Discussion
The most serious complication of jejunoileal bypass

is hepatic failure. It is probable that the primary cause
is protein-calorie malnutrition secondary to malab-
sorption. However, bacterial overgrowth in the by-
passed segment could possibly accentuate the problem.
O'Leary et al.9 showed that after jejunoileal bypass
dogs treated with Doxycycline retained normal hepatic
morphology, whereas nontreated dogs developed fatty
livers with centrilobular necrosis. Other studies com-
paring bypass and resection in dogs by Hyland et al.6
and in rats by Viddal et al.,16 showed less disturbance
in liver function after resection, though there was no
significant difference in liver morphology. Whether
intestinal bypass in which there is no reflux into the
bypassed segment will minimize the incidence of he-
patic failure remains to be seen. However, the occur-
rence of one such case in these 33 patients suggests
that hepatic failure is certainly not totally dependent
on reflux into the bypassed segment.

Surgeons have for years searched for a method of
simulating the ileocecal valve and it may be that the
present valve (Valve III) is an answer. When made in
the ileum of the dog, in continuity with the intact in-
testinal tract, no obstruction has occurred and no dila-
tion of the proximal bowel. This does not mean that
free passage of intestinal contents would occur in the
human, for the danger of extrapolating results in the
experimental animal to man is well shown by our exper-
ience with Valve II. The latter unfortunate experience
emphasizes once again that in surgery of the intestinal
tract, mucosa to mucosa approximation is a sine qua
non if stricture is to be avoided.
The making of Valve III on first glance looks like

a complicated, unnecessarily extensive procedure. In
practice, however, it is not difficult and is probably
safer than an end-to-end anastomosis. Most reports of
large series of the latter procedure describe at least
one case of anastomotic leak or stricture.
The jejunoileal bypass has been placed somewhat

TABLE 1. The Incidence of the Symptoms ofBypass Enteritis after
Conventional Jejunoileal Bypass and after Bypass

with a Competent Valve

Conventional Bypass with
Bypass Competent Valve

(156 Cases) (33 Cases)

Malodorous gas 84 (53.8%) 0
Episodic diarrhea or

Pseudo-obstruction 38 (24.3%) 0
Bloating 30 (19.2%) 0
Pneumatosis intestinalis 3 (01.9%) 0

sub judice by the recent reports of Alden' and Grif-
fin et al.,5 comparing the gastric with the intestinal
bypass. However, if a jejunoileal bypass is done, we
believe that an end-to-side jejunoileostomy with an
antireflux valve (Valve III), is the procedure of choice.
It apparently prevents the sequelae of bypass enteritis.
Its further effects must await longer follow-up.
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