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Case Report

Rare postoperative hemorrhage after robotic-assisted
pancreatoduodenectomy for pancreatic head cancer: a case
report
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Abstract: Post-pancreaticoduodenectomy hemorrhage is a life-threatening complication that occurs
in 2-10% of patients. The most common location for post-pancreaticoduodenectomy hemorrhage is the
gastroduodenal artery stump. Nonetheless, unusual sources of hemorrhage, which are hard to locate,
exist. Here, we report a rare postoperative hemorrhage after robotic-assisted pancreatoduodenectomy for
pancreatic head cancer. A 67-year-old man presenting with appetite loss, general fatigue and painless
jaundice was admitted to our ward. The patient had an elevated level of carbohydrate antigen 19-9
(50 U/mL). Computed tomography scan revealed a 17-mm wide low-density area in the uncinate process
of the pancreas. Magnetic resonance cholangiopancreatography showed the dilation of bile and pancreatic
ducts. Robotic-assisted pancreaticoduodenectomy was performed on the patient by using the da Vinci
Model S Surgical System. On postoperative days 5 and 6, the patient vomited blood, and bloody fluid was
observed in the drainage. Emergent gastroscopic examination was performed and revealed a large amount
of hematocele in the stomach. On postoperative day 6, emergency operation was undertaken, and the
output jejunal loop was found to have intussuscepted in the stomach. This is the first case report of output
jejunal loop intussusception in the stomach that consequently caused hemorrhage after robotic-assisted

pancreaticoduodenectomy for pancreatic head cancer.
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Introduction by well-trained teams with extensive experience in open
. . . . PD (2,3). The perioperative mortality of pancreatic
Pancreatic cancer is one of the most lethal malignancies (2,3) petiop yorp

and is associated with very poor overall survival (1). surgery, especially in high-volume centers, has decreased

Surgery remains the only option for the possibility
of cure for patients with localized pancreatic cancer.
Pancreatoduodenectomy (PD) is the major surgical option
for pancreatic head cancers. With the development of
laparoscopic surgical skills, internal closure devices, and
energy systems, robotic-assisted pancreatoduodenectomy
(RAPD) can be safely performed in well-selected patients
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dramatically to less than 5% in the last two decades (4).
However, the rate of the occurrence of postoperative
complications remains high (5). The most common
complications of PD are postoperative infections,
delayed gastric emptying, hemorrhage, and anastomotic
insufficiencies (pancreatic, biliary, gastric/duodenal, and

enteral) (6,7). Among patients who had undergone PD,
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Figure 1 Imaging findings. (A) Preoperative computed tomography showed a 17-mm wide low-density area in the uncinate process of the

pancreas; (B) magnetic resonance cholangiopancreatography revealed the dilatation of intrahepatic and extrahepatic bile ducts and pancreatic

duct.

approximately 2-10% develop post-pancreatectomy
hemorrhage (PPH), a life-threatening complication with
the reported mortality rate of 20-50% (8,9). Here, we
report a male patient who experienced PPH with a very
rare cause after RAPD. We present the following article in
accordance with the CARE reporting checklist. Available at
http://dx.doi.org/10.21037/jgo-20-207.

Case presentation
Chief complaints

A 67-year-old man presenting with appetite loss, general
fatigue, and painless jaundice was admitted to our ward.

History of past illness

The patient had no previous noteworthy medical history.

Personal and family history

The patient did not smoke tobacco or consume alcohol.
Relevant personal or family history did not exist.

Physical examination

The patient had yellow skin and sclera. The patient’s
abdomen was soft and flat without spontaneous pain or
tenderness.
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Laboratory examinations

The patient’s laboratory results were as follows: hemoglobin
13.5 g/dL, total bilirubin 216.6 pmol/L, direct bilirubin
191.5 pmol/L, albumin 34.6 g/L, and immunoglobulin G
4 0.901 g/L. Tumor markers were normal except for an
elevated level of carbohydrate antigen 19-9 (50 U/mL).

Iimaging examinations

Computed tomography (CT) scan revealed a 17-mm wide
low-density area in the uncinate process of the pancreas
(Figure 14). Magnetic resonance cholangiopancreatography
showed the dilation of bile and pancreatic ducts (Figure 1B).

Treatment

RAPD was performed by using the da Vinci Model S
Surgical System (Intuitive Surgical, Sunnyvale, CA,
USA) (Figure 24). Digestive tract reconstruction was
performed via Child’s method. The order of anastomosis
was pancreaticojejunostomy, hepaticojejunostomy,
and gastrojejunostomy. Gastrointestinal anastomosis
reconstruction was conducted behind the colon.
Pancreaticojejunostomy was performed via the pancreatic
duct to the jejunal mucosa. Biliary anastomosis was
continuously sutured with the absorbable barbed wire, and
a T tube was not placed in the anastomosis. Gastrointestinal
anastomosis was carried out with a linear cutting occluder
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Figure 2 Intraoperative findings and gastroscopic examination. (A) Intraoperative findings for robotic-assisted pancreatoduodenectomy; (B)

gastroscopic examination showed a large amount of hematocele and congestive and edematous intestine in the stomach.

Figure 3 Emergency operation. (A) Output jejunal loop was found intussuscepted in the stomach; (B) long section of small intestine was

found inside the stomach.

with side-to-side anastomosis. After the surgery, the patient
was admitted to the inpatient ward.

On postoperative days (PODs) 1 to 3, the patient was
in stable condition without increased amylase in exudate
fluid from drainage. On POD 4, the patient intermittently
vomited gastric content. On PODs 5 and 6, the patient
vomited blood, and bloody fluid was observed in the
drainage. Epigastric paroxysmal abdominal pain existed
but lacked peritonitis signs. The CT angiography of the
superior mesenteric artery was immediately performed, but
the hemorrhage source could not be confirmed. The patient
experienced continuous blood vomiting and declined
hemoglobin. Emergent gastroscopic examination was
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performed, and a large amount of hematocele was found
in the stomach (Figure 2B). Congestive and edematous
intestine was present in the stomach (Figure 2B).

On POD 6, emergency operation was performed. The
output jejunal loop was found to have intussuscepted in
the stomach (Figure 34). After gastrotomy, a long section
of the small intestine was found inside the stomach (Figure
3B). Reconstruction after partial gastrectomy and partial
intestinal resection was performed.

Final diagnosis

Pancreatic ductal adenocarcinoma (T2NOMO, stage I B).
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Outcome and follow-up

After exploratory laparotomy, the patient recovered well and
was discharged 10 days after operation. Hemorrhage was
no longer observed during the follow-up. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this study
and any accompanying images.

Discussion

PD is a standard procedure for pancreatic head cancer.
Considerable progress has been made in the safety of
PD due to the ingenuity of surgeons and advances in
surgical instruments. Nonetheless, the occurrence rate of
postoperative complications is high.

PPH is the most common and dreaded complication
after PD and is associated with mortality rates of as high as
21% (9). A recent study reported that 3.8% of 105 patients
who underwent robotic PD experienced PPH (10). Another
recent study reported by Shi e a/. showed postoperative
bleeding rates of 4.3% after RAPD (11). The International
Study Group for Pancreatic Surgery divided PPH cases into
early hemorrhage occurring within 24 h after operation and
late hemorrhage beyond 24 h after operation to facilitate the
standardized reporting and study of this complication (8).
Delayed PPH is among the most devastating postoperative
complications for PD. A review of a prospective database
of 1,669 consecutive pancreatic resections showed that
the mortality rate among patients presenting with delayed
hemorrhage is nearly 50% (12).

The diagnosis of PPH may be confirmed via upper
gastrointestinal endoscopy, angiography, CT, or
reoperation. However, subsequent management remains
controversial. Given that early PPH is often attributed
to technical failure or underlying coagulopathy, most
surgeons advocate for reoperation, whereas delayed PPH
is usually secondary to complications, such as abscess
formation, vessel erosions, pancreatic fistulas, ulcerations at
anastomosis sites, or pseudoaneurysm development. For the
treatment of delayed hemorrhage, some groups advocate
for operative intervention, whereas others support an
interventional or endoscopic approach whenever possible
(12-14). In general, accessing or controlling hemorrhages
is difficult because of pancreatic leakage or infection in the
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operative field for reoperation. In our case, a non-operative
approach to control the hemorrhage was initially given high
priority. However, operative intervention was undertaken
eventually.

Given the high mortality associated with PPH,
identifying the sources of a hemorrhage is valuable. PPH
may originate from the following (15): (I) arterial or venous
vessels; (II) anastomotic stoma (gastroenteric, jejunojejunal,
or pancreaticoenteric); (III) resection areas (e.g., pancreas
stump or retroperitoneum); (IV) gastric/duodenal ulcer or
diffuse gastritis; (V) eroded and ruptured pseudoaneurysms;
or (VI) hemobilia from previously placed endobiliary
stents. Dumitru ez 4/. reported an uncommon cause of
delayed hemorrhage after PD caused by a splenic artery
pseudoaneurysm (16). To our knowledge, this is the first
case report of output jejunal loop intussusception in the
stomach that consequently caused PPH after PD.

The identification of patients who are at risk for PPH is
clinically meaningful. A previous study reported that age,
postoperative pancreatic fistulas (POPFs), and nutritional
risk indexes are risk factors for PPH (17). Another study
conducted multivariate modeling and identified several risk
factors, including advanced age, increased body mass index,
intraoperative transfusion, portal venous and multivisceral
resections, and POPFs, for severe PPH (18). Izumo ez al.
found that the absence of diabetes mellitus and POPFs are
risk factors for PPH in patients who underwent PD (19).
In contrast to patients in these studies, our patient lacked
POPFs.

Output jejunal loop intussusception in the stomach after
PD is rare. Prolonged pneumoperitoneum caused by using
the da Vinci robot might be one of the reasons for the
intussusception of the output loop in the stomach in our
case. Repeated vomiting and increased positive pressure
within the abdomen might be other reasons.

Conclusions

This is the first case report of output jejunal loop
intussusception in the stomach that consequently caused
PPH after RAPD for pancreatic head cancer.
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