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CASE PROCEEDINGS

Duodenojejunal Bypass and Strictureplasty for 
Diffuse Small Bowel Crohn’s Disease with a Step-
by-Step Visual Guide

Chun Hin Angus Lee MD,*,  Florian Rieder MD,† and Stefan D. Holubar MD, MS*

Duodenal strictures in Crohn’s disease (CD) are rare, and surgical management is challenging. Although short segment duodenal strictures may 
be managed by strictureplasty, longer strictures historically were managed with gastroduodenal bypass, and rarely with Whipple’s procedure. 
However, both those operations are associated with significant short- and long-term complications. For long strictures of the third portion of 
the duodenum, a duodenojejunal (DJ) bypass procedure, which has rarely been reported in the CD surgical literature, may be a more physiologic 
option in select cases. We present a case of a patient with diffuse jejunoileitis with 26 strictures, including a 7-cm stricture of the third portion of 
the duodenum, who was managed successfully with a DJ bypass, multiple strictureplasty procedures, and a limited small bowel resection with a 
focus on intra-operative technique. DJ bypass is an alternative for successfully managing such strictures.
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CLINICAL CASE
A 38-year-old male with Crohn’s disease (CD) was re-

ferred to our colorectal surgery clinic with concerns of mul-
tiple duodenal and small bowel strictures based on endoscopic 
and radiologic findings. He was initially diagnosed with CD 
10  years prior with clinically quiescent disease, without any 
perianal involvement, and was managed expectantly off  
medications. However, 3 months before presentation, he was 
admitted as an outpatient for an episode of acute exacerba-
tion of CD with obstructive symptoms and was treated with 
a corticosteroid taper and anti-TNF antibody therapy with 
infliximab. At that time, esophagogastroduodenoscopy (EGD) 
revealed a long segment stricture (7 cm in length) in the third 
part of duodenum (D3); in addition, he had multiple strictures 

throughout the jejunum and ileum on a small bowel fol-
low-through study (Fig. 1).

Upon evaluation he endorsed a 9-month history of post-
prandial abdominal pain associating with poor appetite, was only 
tolerating a liquid diet, and had lost 7 kg in weight over 2 months. 
He had no previous abdominal surgery and had already tapered 
off steroids. Clinical examination revealed a thin young male with 
a body mass index of 23 kg/m2; his abdominal examination re-
vealed a scaphoid nontender but diffusely tympanic abdomen. 
Laboratory evaluation revealed a mild microcytic anemia (hemo-
globin 9.9 g/dL, mean corpuscular volume of 77.6 fL); and mildly 
elevated C-reactive protein of 9 mg/dL. Prealbumin was within 
normal range (36 g/dL) but albumin was low (3.0 g/dL). The pa-
tient subsequently had a repeat EGD for further evaluation at our 
institution which demonstrated one long stricture with variable 
luminal diameters in the third part of duodenum (Fig. 2). Biopsy 
taken from this area confirmed chronic active duodenitis with de-
tached fragments of fibrinopurulent debris consistent with ulcers 
and no evidence of malignancy. The strictures were not amend-
able to balloon dilatation due to their length.

The decision was made to perform an elective explor-
atory laparotomy to manage his duodenal and jejunoileal 
strictures 4 weeks after his last dose of anti-TNF therapy.

Preoperatively, his nutritional status was optimized by 
using exclusive enteral nutrition with a commercially available 
clear high-protein diet supplementation (6 cans of Ensure per 
day), which was well tolerated and resulted in weight gain of 
several pounds.

OPERATIVE FINDINGS
The entire length of small bowel was measured at 

575  cm. A  total of 26 small bowel strictures were identified 
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intraoperatively, including a long stricture of the third and 
fourth portion of the duodenum, extending to the proximal je-
junum (Fig. 3).

The first and second part of duodenum remained pliable 
without any evidence of disease, and the stomach was not ex-
cessively dilated. To expose the second and third parts of the 
duodenum, we mobilized the right colon and proximal trans-
verse colon medially and Kocherized the duodenal c-sweep and 

head of the pancreas. We proceeded to perform a hand-sewn 
2-layered duodenojejunal (DJ) bypass (Fig. 4) by bringing 
a loop of proximal jejunum, within 10  cm distal to the liga-
ment of Treitz in a segment without any strictures, through a 
retrocolic mesenteric window. The intervening bowel between 
the proximal and distal ends of the stricture was left in situ. 
Step-by-step photographs of the anastomotic technique are 
shown in Supplementary File A.  Interrupted seromuscular 
3-0 slowly absorbable sutures were used for the back and front 
walls, while a single running full-thickness 3-0 slowly absorb-
able suture was used for the inner wall. An omental flap was 
constructed to close the mesenteric defect to prevent internal 
herniation, and a Stamm gastrostomy tube placed for gas-
tric decompression given the chronic nature of the duodenal 

FIGURE 2. Endoscopic image of duodenal inflammation and strictures. 
©Cleveland Clinic Foundation 2019.

FIGURE 3. Gross intra-operative photo, diffuse jejunoileitis with 
creeping fat, pseudo- sacculation between strictures. ©Cleveland Clinic 
Foundation 2019.

FIGURE 4. Gross intra-operative photo, handsewn duodenojejunal 
bypass (left, marked by long suture) and a Heineke–Mikulicz 
strictureplasty (right). ©Cleveland Clinic Foundation 2019.

FIGURE 1. Small bowel follow-through demonstrating long stricture of 
the third/fourth portion of duodenum. ©Cleveland Clinic Foundation 
2019.
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obstruction. The remaining small bowel strictures were man-
aged using a combination of surgical techniques depending of 
the length of strictures, including 12 Heineke–Mikulicz (H–M) 
strictureplasty procedures for short (5–10 cm) strictures and 1 
Finney strictureplasty for a 15-cm stricture (Fig. 5). Step-by-
step photographs demonstrating the H-M technique are shown 
in Supplementary File B. There were clusters of mid-distal ileal 
strictures that were not amenable to strictureplasty and were 
managed by resecting 75  cm of ileum and a stapled anasto-
mosis. A total of 500 cm of small bowel remained in situ at the 
end of the case.

The patient was recovered on an enhanced recovery 
pathway. A  nasogastric tube was not used postoperatively, 
and the gastrostomy was left to gravity drainage for the first 
48 hours. He then resumed a clear liquid diet with nutritional 
supplements (Ensure Clear) 2 days after surgery. An upper gas-
trointestinal series with water soluble contrast was performed 
day 5 which showed no anastomotic leak. He was discharged 
6 days after surgery. He was tolerating soft diet and remained 
well. At the 6 weeks visit, he had gained weight and experi-
enced no post-operative complications and resumed on anti-
TNF therapy.

DISCUSSION
Duodenal strictures remain a rare clinical entity in 

patients with CD with reported incidence ranges from 0.5 to 
4.0%.1 The duodenal bulb tends to be the most commonly af-
fected site.2 Optimal management of these complex patients 
requires a multi-disciplinary team approach. Fixed fibrostenotic 
disease requires mechanical intervention.

Endoscopic balloon dilatation (EBD) is a safe and fea-
sible option in managing short segment upper GI strictures 
secondary to CD. In a pooled analysis evaluating technical 
efficacy of  EBD in CD-related ileal strictures, technical and 

clinical success rates were 89.1% and 80.8%, respectively.3 
Unlike ileal disease, there is paucity of  data in regard to the 
use of  EBD for CD-related upper tract strictures. Recent 
published case series from the Cleveland Clinic reported 
high technical success rate (93%) and clinical efficacy (88%) 
of  EBD for short segment strictures (<5 cm). Although 47% 
of  duodenal strictures required re-dilatation within the fol-
low-up period of  23 months, none in this series required sur-
gical intervention.4

Importantly, EBD can be used to a “bridge to sur-
gery” to facilitate enteral feeding as nutrition optimization 
in perioperative period in patients with CD-related duodenal 
stricture is crucial. On the basis of the most recent European 
Society for Parental and Enteral Nutrition (ESPEN) guidelines, 
enteric feeding is recommended with modified texture and ex-
clusive enteral nutrition in our case was well tolerated even 
without EBD.5 Another option to consider for nutritional op-
timization in these cases is poststenotic enteric feeding via en-
doscopic or radiographically placed feeding tubes, with total 
parental nutrition reserved for those with severe malnutrition 
or who cannot tolerate enteric feeding.5

Long segment strictures in third part of  duodenum 
(D3) pose a significant challenge owing to its strategic lo-
cation in relation to major vasculature of  the small bowel 
and the pancreas. Surgical options for duodenal strictures 
CD range from least to most morbid. Least invasive is H-M 
strictureplasty which is interesting as the original indica-
tion for this procedure was peptic ulcer disease-related du-
odenal strictures. When performing H-M strictureplasty on 
the duodenum, care must be taken to avoid the ampulla and 
pancreaticoduodenal structures, and the rate limiting step 
is the stricture length and location, with this choice being 
obviated for long (>10  cm) strictures or those involving 
the third/fourth portion of  the duodenum. Historically, 
the next option includes gastroduodenal bypass with a 
gastro-jejunostomy, although other variations exist such as 
duodeno-duodenal bypass and DJ bypass as in this case. 
Antecolic or retrocolic gastrojejunal bypass has histori-
cally been the work-hose bypass in these cases, but patients 
are at risk of  developing marginal ulcers and dumping 
syndrome, and given widespread antacids, vagotomy has 
become a lost art. Finally, resection in this area may be ac-
complished, including pancreas-sparing duodenectomy and 
pancreaticoduodenectomy (Whipple’s procedure); however, 
these approaches carry significant morbidity and, given a 
normal pancreas, Whipple procedure for CD has been aban-
doned and relegated to the history books. Jejunal resection 
in this region is the less favorable option as mobilization of 
D3 can be technically difficult and carries risk of  pancreatic 
leak and superior mesenteric vessels injuries.

To date, literature in surgical management in CD-related 
duodenal stricture is limited due to their low frequency. In 1999, 
Worsey et al. published their experience from the Cleveland Clinic 

FIGURE 5. Gross intra-operative photo, 12 handsewn Heineke–Mikulicz 
and a single Finney strictureplasty. ©Cleveland Clinic Foundation 2019.
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describing the surgical outcome of 34 patients with predominantly 
proximal duodenal strictures. Although symptomatic improve-
ment was observed in both groups with similar recurrence rate, 
the author advocated the use of strictureplasty in order to avoid 
dumping syndrome and marginal ulcers seen after gastrojejunal 
bypass.6 In the same year, conflicting results were reported in a 
retrospective series originating from Birmingham, the United 
Kingdom. Yamamoto et al. reported high anastomotic leak rate 
in the strictureplasty group (2 out of 13 patients, 15%); in addi-
tion, nearly half (6 out of 13 patients, 46%) required reoperation 
due to stricture recurrence.7 Nonetheless, results based on more 
contemporary series suggest that each surgical technique such 
as strictureplasty, bypass and resection each has a unique role 
and these options need to be tailored to strictures characteristics 
(number, length, and location) and patient’s co-morbidities.8,9 An 
update of the Cleveland Clinic experience with both stricturing 
and fistulizing upper track CD is forthcoming.10 Nonetheless, the 
report herein represents one of the few, if not only, reports of the 
successful use of DJ bypass in CD. It is more physiologic as it 
minimizes dumping syndrome and marginal ulcer which occur in 
10% of patients who had gastro-jejunostomy for duodenal CD.6 
DJ bypass is a safe alternative and is easy to perform without the 
need of excessive mobilization.11,12

Of note, the construction of our bypass was facilitated 
by several factors. First, the most proximal segment of jejunum 
was free from strictures for a length of about 10  cm, which 
gave a soft pliable segment to work with, and also allowing the 
diverticularized segment of strictured duodenum to drain both 
proximally and distally. Second, the patient had a favorable an-
thropoid body habitus, specifically he was tall and thin with min-
imal visceral adiposity with a thin mesocolon and obvious bare 
area between the ascending and middle colic vasculature, all of 
which facilitated swinging the jejunal loop through the mesen-
teric defect. Finally, the mesentery of this loop was soft and pli-
able, and not foreshortened.

CONCLUSIONS
CD resulting in duodenal strictures is rare, and a mul-

tidisciplinary approach and optimizing preoperative nutrition 
are paramount to ensure superior outcomes. Perioperative 
management of  biologics requires close liaison between 
gastroenterologists and IBD surgeon. Surgical management of 
duodenal strictures can be managed by endoscopic balloon di-
lation or strictureplasty in most cases. Bypass is the alterative 
option with minimal morbidity. DJ bypass is a feasible option, 
particularly for long strictures of  the third portion of  the duo-
denum, and should be in armamentarium of an IBD surgeon.
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