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Case Report
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Rare Case
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Closure of the duodenal stump using a stapling device is commonly applied in Roux-en-
Y reconstruction after gastrectomy. However, serious and possibly fatal duodenal stump
perforation can develop in extremely rare cases. We describe a case of subtotal
gastrectomy with Roux-en-Y reconstruction followed by repeated duodenal stump
perforations. A 79-year-old man with a long history of diabetes and hypertension was
admitted to our institution with epigastralgia and right hypochondralgia. Computed
tomography and an upper gastrointestinal imaging series revealed remarkable wall
thickening of the gastric antrum and corpus. Upper endoscopy also showed a giant
ulcerative lesion in the same area. The lesion was confirmed by histology to be poorly
differentiated adenocarcinoma. The patient underwent open subtotal gastrectomy with
Roux-en-Y reconstruction. However, duodenal stump perforation occurred repeatedly on
postoperative days 1, 3, and 19, which caused peritonitis. The patient was kept alive
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through duodenal stump repair, an additional resection using a stapling device, and
repeated drainage treatments; but he suffered considerable morbidity due to these
complications. We report a case of a life-threatening duodenal stump perforation after
subtotal gastrectomy, highlighting lessons learned from the profile and clinical course.
Abdominal surgeons should be aware of the possibility of this serious complication of
duodenal stump perforation, and be able to perform immediate interventions, including

life-saving reoperation.
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Stapling device

astric cancer remains the second leading cause
Gof cancer mortality in the world. Surgical
resection with lymphadenectomy is the only cura-
tive treatment. Enteric leakage is a significant
complication of the gastroenterological surgery,
and duodenal stump leakage is the main cause of
postoperative mortality after Billroth II and Roux-
en-Y reconstruction following gastrectomy.'” Ad-
vances in surgical techniques and devices, and
nutritional support have reduced mortality due to
duodenal stump leakage to approximately 5%,>* but
this number could still be improved.

Several linear stapling devices have recently
become available and are commonly used for
performing an anastomosis or transaction of the
digestive tract in gastroenterological surgery. How-
ever, there have been several reports of staple-line
leaks in laparoscopic Roux-en-Y bypass, especially
in bariatric surgery.”” An anastomotic leakage can
occur under certain unfavorable conditions in spite
of the surgeon’s experience level.’ Nevertheless,
surgeons should make every effort to avoid this
complication. Moreover, once duodenal stump
perforation occurs, every surgeon must take every
necessary measure to avoid operative mortality via a
systematic strategy. Herein, we describe the man-
agement of a case of repeated perforation of the
duodenal stump after Roux-en-Y reconstruction in
subtotal gastrectomy, highlighting lessons learned
from the profile and clinical course, and propose a
strategic algorithm for duodenal stump perforation
in gastric surgery.

Case Report

A 79-year-old man with diabetes and hypertension
had been regularly visiting the internal medicine
department of our institution to receive oral anti-
hyperglycemic drugs and hypotensive agents. The
patient had complained of epigastralgia and right
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hypochondralgia for several days and was admitted
to the hospital. He had no family history of these
disorders. The patient had a body mass index of 26.3
kg/m?. Laboratory data showed elevated hepato-
biliary enzymes; aspartate aminotransferase (AST)
of 381 IU/mL (normal range [NR]): < 35 IU/mL);
alanine transaminase (ALT) of 289 IU/mL (NR: < 35
IU/mL); gamma-glutamyl transpeptidase (y-GTP)
of 664 IU/mL (NR: < 50 IU/mL); total bilirubin of
1.4 mg/mL (NR: 0.2-1.0 mg/dL); direct bilirubin of
0.7 mg/mL (NR: 0.0-0.2 mg/dL); and amylase of
344 TU/L (NR: 40-132 IU/L). These elevated
hepatobiliary enzymes were likely due to a gall
stone located in the common bile duct and a history
of nonalcoholic fatty liver disease. Though stones
might have passed through the common bile duct,
stones were not identified on endoscopic retrograde
cholangiopancreatography, and the hepatobiliary
enzymes turned almost normalized afterward. The
patient had mild elevation of fasting blood sugar
levels (120 mg/dL: NR: 70-109 mg/dL) and HbA1C
(6.5%: NR: 4.6-6.2%). Carcinoembryonic antigen
([CEA] 4.0 ng/mL: NR: < 5.0 ng/mL) and serum
carbohydrate antigen ([CA 19-9] 23.4 U/mL: NR: <
37 U/mL) were within normal range. Computed
tomography and an upper gastrointestinal imaging
series revealed remarkable wall thickening of the
gastric antrum and corpus (Fig. 1A). To make a
definite diagnosis, the patient underwent upper
endoscopy that showed a giant ulcerative lesion in
the same area (Fig. 1B). The preoperative diagnosis
was poorly differentiated adenocarcinoma. The
patient underwent open subtotal gastrectomy with
Roux-en-Y reconstruction (Fig. 2) and cholecystec-
tomy. The length of the residual stomach was not
sufficient to make an anastomosis to the duodenum.
We therefore transected the duodenum using GIA
60-3.8 (Tyco Healthcare, Tokyo, Japan). Since the
duodenal stump seemed to be vulnerable, we did
not annex the seromuscular sutures. No periopera-
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Fig. 1 (A) Computed tomography and
an upper gastrointestinal imaging series
revealed remarkable wall thickening of
the gastric antrum and corpus. (B)
Upper endoscopy revealed a giant
ulcerative lesion at the gastric antrum
and corpus.

tive complications were encountered. However, on
the first postoperative day, approximately 300 mL of
intestinal fluids drained through the tube to the
foramen of Winslow. Subsequently, the patient
started to complain of abdominal pain with perito-
neal signs. We suspected there was an anastomotic
leakage probably due to partial opening of the
duodenal stump. Upon emergency exploration by
open laparotomy, a perforation of the duodenal

Fig. 2 Open subtotal gastrectomy with Roux-en-Y
reconstruction in the present case.

728

REPEATED DUODENAL STUMP PERFORATION USING A STAPLING DEVICE

stump at the side of the posterior wall was
identified. The perforation site located approximate-
ly 5 mm from the duodenal stump (Fig. 3A). We
tried to repair the duodenal stump by an additional
resection including the perforation site, using an
endo-GIA Universal Roticulator 60-4.8 (Tyco Health-
care; Fig. 3B). We additionally placed drain tubes to
the rectovesical pouch to look for a retained abscess
or other complications. Histopathology of the
resected duodenum including the perforation site
revealed no cancerous infiltrate. On the third
postoperative day, 770 mL of intestinal fluids once
again drained through the tubes, and the patient
again complained of peritoneal signs. We performed
a third surgery. Another perforation of the duodenal
stump at the side of the posterior wall was detected
upon laparotomy (Fig. 4). With all repetitive
Kocher’s maneuvers, the duodenal stump was
closely situated to the ampulla of Vater, and the
residual duodenum was too short and vulnerable to
be closed. We established draining of intestinal
fluids to the external fistulas via a Foley catheter into
the duodenum through the perforation site. We also
established 2 other external fistulas, one for biliary
and pancreatic tract decompression from the cystic
duct of the gallbladder using a thin tube widely
used for pancreatic duct drainage, and the other for
duodenal decompression using a nasogastric tube
from the side of the jejunojejunostomy. The patient
slowly improved and intestinal fluid, bile, and
pancreatic juice draining into the abdominal cavity
reduced. However, on postoperative day 19, a
massive hemorrhage of unknown origin was ob-
served from the jejunal decompression tube and
drain tube into the foramen of Winslow. This
necessitated performing a fourth operation. The
duodenal stump was completely ruptured and
could no longer be closed in a typical manner.
Therefore, we inserted a thicker Foley catheter into
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the duodenum from the ruptured stump, and made
interrupted sutures to close the stump. We also
established a drainage system by placing irrigation
tubes. Thereafter, we irrigated the abdominal cavity
using saline, mainly around the duodenal stump
(Fig. 5A, 5B). The patient improved. On postoper-
ative day 31, fistulography demonstrated no leakage
from the duodenal stump. The patient began oral
fluid intakes and a fluid diet on postoperative days
23 and 43, respectively. The lesion was classified by
pathology as Borrmann type 4 and was a poorly
differentiated adenocarcinoma with vascular and
lymphatic invasion and nodal metastases. Accord-
ing to the TNM classification, it was defined as T4a,
N2, and MO, stage ITIB.® The patient survived all
surgical complications, but malignant ascites and
pleural effusion appeared due to the tumor. The
patient succumbed to exacerbation of the original
lesion about 4 months after the first operation.

Fig. 4 A second duodenal stump perforation on the side of the

posterior wall occurred.
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Fig.3 (A) Upon emergency exploration
by open laparotomy on the first post-
operative day, a duodenal stump
perforation on the side of the posterior
wall was identified. (B) We repaired the
duodenal stump by resection of the
perforation site using endo-GIA.

Discussion

Causes of repeated perforation of the duodenum in
subtotal gastrectomy may be as follows: misfiring of
stapling device, staple-line bleeding, staple-line
leaks, etc. Gonzalez et al® stated that the incidence
of staple-line leaks appears to be independent of the
number of Roux-en-Y gastric bypasses performed
by the surgeons. In addition, Baker et al” described
that staple-line leaks are a seemingly unavoidable
complication of stapling associated with bariatric
surgery. They also categorized staple-line leaks into
2 main categories: mechanical/tissue and ischemic
causes. The staple-line perforation in the present
case is likely from mechanical pressure based on the
short amount of time from the first operation to the
perforation. Baker et al’ also described that increas-
ing compression will produce excess tissue shear or
tensile stress resulting in tissue tearing. In the
present case, the stapling device may have damaged
adjacent tissue. Second, intestinal vulnerability due
to chronic blood supply insufficiency caused by the
patient’s diabetes could have caused the repeated
perforations of the duodenum. Preoperatively, the
patient had mild glucose intolerance and had been
diagnosed with diabetes for over 5 years. Preoper-
atively, the patient was obese with a high body mass
index (26.3 kg/mz) and HbAlc (6.5%). However,
subtotal gastrectomy should have been a tolerable
surgery for him. A combination of chronic blood
supply insufficiency and excessive mechanical
compression by a linear stapling device could have
caused the perforation. A third potential cause
could have been cancerous infiltration into the
duodenum. However, histopathology from the
resected duodenum at the second operation re-
vealed no cancer cell infiltrates. Fourth, pressure
and tension on the duodenal stump possibly were
increased by acute afferent loop obstruction, but
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Fig. 5 (A) A Foley catheter was placed
through the perforation site (arrow). (B)
A thin drainage tube was placed in the

bile duct through the cystic duct of the

gallbladder (arrow).

intraoperative findings proved this hypothesis
incorrect. We conclude that the cause of multiple
duodenal stump perforations remains unknown,
but consider the stapling device to have been the
most likely cause. While mechanical stapler is
generally regarded as a good alternative to the
hand-sewing technique when used in gastric recon-
struction, Kim et al'’ reported that duodenal stump
leakage is induced significantly more frequently by
using stapling device than by hand-sewn closure
(hand-sewn: 0 out of 263 cases, staple: 13 out of 919
cases).

Duodenal stump perforation after gastrectomy
can be fatal. Kumagai et al'' mentioned that
duodenal stump leakage was observed more fre-
quently in Roux-en-Y reconstruction than in Bill-
roth-I reconstruction in laparoscopy-assisted distal
gastrectomy. Treatment of duodenal stump leakage
is a key step in Billroth-II and Roux-en-Y recon-
struction due to the high risk of morbidity and
mortality associated with this complication.* Mor-
tality caused by duodenal stump leakage remains
5% despite advances in surgical techniques, antibi-
otics, and nutritional support.> Among the records
of 8033 patients who underwent gastrectomy for
gastric adenocarcinoma in a single institute, duode-
nal stump leakage was observed in 3.1% of 162
patients with complications that required re-opera-
tion."> Gong DJ et al also described duodenal stump
leakage occurred in 3 among 44 patients with
postoperative morbidity.> Once a perforation occurs,
duodenal fluids, including bile and pancreatic juice,
start to leak into the abdominal cavity. Peritonitis
can associate with intra-abdominal bleeding and
infection, possibly resulting in death. In the present
case, the patient was saved by persistent, continu-
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ous drainage of bile, pancreatic juice, and intestinal
fluids and by irrigation of the abdominal cavity by
saline. Though we had not previously experienced a
similar case, and we do not know how to avoid this
complication, there are some points that we must
reflect upon. We omitted seromuscular sutures at
the first operation because of the vulnerability of the
duodenum. However, even with seromuscular
sutures, the perforation would likely still have
occurred, because the perforation site was 5 mm
from the duodenal stump. A duodenal stump is
generally made simply by a laparoscopic suturing
device without reinforced seromuscular sutures.
Whether GIA or endo-GIA was used for transection
of the duodenum did not impact the perforation in
the present case. We took advantage of an endo-GIA
Universal to close the perforated stump more
thoroughly than using GIA, but another perforation
still occurred. It is possible that hand-sewn sutures
may have helped to avoid excessive tension on the
duodenal stump in the second surgery. Placing a
decompression tube into the duodenum to reduce
pressure on the blind end of duodenum may also
have helped. Further, if we had established a
draining system with tubes in the pancreatic duct
and bile duct separately to divert fluids, the fourth
operation may have been avoided. Collectively, we
should not have finished reoperation without
decompression of duodenum and biliary tract.
Besides, if possible, an external fistula of the
pancreatic duct should be indwelled under direct
visual guidance of intraoperative endoscopy or
some means. In spite of the complications arising
in this case, suturing devices are absolutely essential
for abdominal surgery, especially minimally inva-
sive surgery. The Endo-GIA Tri-staple (Covidien,
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l Duodenal stump perforation |
‘ Minor perforation ‘ ‘ Major perforation |
Roux-en-Y Billroth IT Possible to Impossible to
reconstruction reconstruction close the stump close the stump
Endoscopic clipping by Endoscopic clipping by Foley catheter placement
doubleballoon endoscopy upper endoscopy from the stump
+ PTBD-OB/ENBD + PTBD-OB/ENBD + Tube duodenostomy
+PAD +PAD + Biliopancreatic drainage
+ Saline lavage
Resection and re-stapling Handsewn suture
PTBD-OB: perctancous transhepatic bile +Tube duodenostomy + Tube duodenostomy

drainage-occlusion balloon
ENBD: endoscopic nasobiliary drainage

B

+ Biliopancreatic drainage  + Biliopancreatic drainage
PAD: perctaneous abscess drainage +Abscess drainage + Abscess Drainage

Optional treatments

Surgical options Non-surgical options
Fig. 6 (A) Our recommendation of
Repair with arectus abdominis muscle flap PTBD-OB strategic algorithm for duodenal stump
Closure by a Roux-en-Y duodenojejunostomy Somatostatin perforation in gastrectomy. (B) Other
Pancreatoduodenectomy Nafamostat mesilate optional treatments for duodenal stump
Pancreas preserving total duodenectomy Gabexate mesilate perforation in gastrectomy.

Tokyo, Japan) is technically improved over the
Endo-GIA Universal. This device is useful in
transecting thick organs and can reduce pressure
on tissue adjacent to the staple line. However, no
matter how stapling devices improve, it may be
impossible to be perfect.

Moreover, in a recent study, duodenal stump
perforation associated morbidity rate has reached
84%, while mortality rate ranged from 5 to 16%.">'°
This rate should not be ignored. Through the
present case and review of the literature, we
propose a strategic algorithm for duodenal stump
perforation following gastrectomy in Fig. 6A and
6B. Whether the approaches in the algorithm are
feasible or not depends on the conditions of each
case; however, we have to make a strategic plan on
the basis of previous occurrence of duodenal
perforation. Because no matter how stapling
devices improve, it may be impossible to reduce
complications to zero. As shown in Fig. 6A, if the
perforation site is minor, endoscopic treatment can
be an option, while immediate surgical interven-
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tion is required if the perforation is major. Lee et
al'® described a successful endoscopic clipping in a
case of duodenal stump leakage after Billroth II
gastrectomy. Re-stapling or hand-sewn sutures
with tube duodenostomy for decompression and
percutaneous trans-hepatic bile drainage with
occlusion balloon (PTBD-OB) are preferable.ls'17
While PTBD-OB can be well applied in cases of bile
duct dilatation, external fistula of the bile via a
cystic duct of the gallbladder is available even for
the cases without bile duct dilatation. Even if the
stump is firmly repaired in the second surgery, a
decompression tube for duodenum and PTBD-OB
or bile drainage via a cystic duct should be
performed. These treatments may make sense in
reducing back pressure and in protecting the
exposure of physiologically activated pancreatic
juice from the repaired stump. However, re-
stapling or hand-sewn sutures should not be
indicated depending on the intraoperative condi-
tions such as tissue fragility of the stump. In such
cases, placing a Foley catheter at the stump, tube
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duodenostomy from the jejunum, and PTBD-OB or
bile drainage via a cystic duct as an external fistula
can be the only option.'® Constructing the system
of peritoneal perfusion by saline may also help to
promote healing a duodenal fistula as the present
case showed. Nonsurgical options such as somato-
statin, nafamostat mesilate, and gabexate mesilate
are naturally applicable as non-stressed supple-
mentary treatment (Fig. 6B).

In conclusion, we report a case of a life-
threatening duodenal stump perforation after
subtotal gastrectomy. Abdominal surgeons should
be aware of the possibility of this serious
complication of duodenal stump perforation, and
be able to perform immediate interventions,
including life-saving re-operation. Bearing a stra-
tegic algorithm in mind may be helpful for
abdominal surgeons in treating this devastating
complication.
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