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A B S T R A C T

One of the more common effective surgical procedures performed today for obesity is the Roux-en-Y gastric
bypass. Though effective, both early and late complications do occur. Gastric remnant hemorrhage after gastric
bypass is an uncommon late complication, posing both diagnostic and therapeutic difficulties. We report a case
of gastrointestinal bleed and gastric remnant rupture secondary to splenic artery pseudoaneurysm 14 years after
initial bariatric surgery. Given altered surgical anatomy in gastric bypass procedures, diagnosis and treatment of
the source of a gastrointestinal bleed in a Roux-en-Y gastric bypass patient may require a multimodality and
multidisciplinary approach.

1. Introduction

Obesity has become exceedingly common in the United States and
currently affects almost 40% of the population [1]. It is associated with
some of the leading preventable causes of death such as stroke, type 2
diabetes, and heart disease. As such, bariatric surgery has become
popular with two main approaches – bypass and restrictive procedures.
Bypass procedures work by causing malabsorption and restrictive pro-
cedures work to decrease gastric volume, thereby inducing early sa-
tiety.

One of the more common surgical procedures performed is Roux-en-
Y gastric bypass (RYGB), which combines both properties. Though ef-
fective, both early and late complications may occur including extra-
luminal leak, anastomotic stricture, marginal ulcers, small bowel ob-
struction, internal hernias, and ischemia [2]. Acute postoperative
bleeding is uncommon with a 4.4% rate reported by Mehran [3].
Though rare, when it does occur, it can be fatal. Potential sites of
bleeding include: the staple lines of the gastro-jejunostomy anasto-
mosis, the site of the jejuno-jejujunostomy, the staple lines of the gastric
remnant, and marginal ulceration [4,5]. Late bleeding from the bilio-
pancreatic limb and gastric remnant is uncommon, mainly involving
bleeding ulcers [6].

We report a case of a 67-year-old female who underwent RYGB
14 years before presentation to our institution for occult gastro-
intestinal bleed.

1.1. Case report

A 67-year-old obese female with a history of Roux-en-Y gastric by-
pass was transferred to our institution for balloon enteroscopy due to
occult gastrointestinal bleed.

She originally presented to an outside hospital (1 month prior to
admission to our institution) with acute onset abdominal pain, hema-
temesis, melena, dizziness, and chills. Her admission hemoglobin level
was 9 g/dL. During her initial hospital stay, she underwent a battery of
tests including an upper endoscopy, capsule endoscopy, colonoscopy,
and computed tomography (CT) scans – all of which were negative for a
source of active bleeding. CT of the abdomen was obtained 1 day after
admission which demonstrated hemorrhage within the gastric remnant
(Fig. 1) as well as extraluminal hemorrhage. A source for the gastro-
intestinal bleed was not identified. Over the course of her admission,
she required 4 blood transfusions but was then ultimately discharged
due to a stable hemoglobin value for> 48 h.

The patient was then readmitted one day after discharge with si-
milar complaints as her initial admission. She initially had a conven-
tional angiogram (not available) and though no active source of
bleeding was seen, the gastroduodenal artery was embolized with ab-
sorbable gelatin powder. Follow-up noncontrast abdominal CT scans
redemonstrated hemorrhage within the gastric remnant as well as ex-
traluminal hemorrhage (not shown). An exploratory laparotomy was
then performed which revealed old extraluminal hematoma but there
was no visible bleeding from the gastric remnant. The patient was
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subsequently transferred to our institution for higher level of care.
Upon presentation to our institution, the patient was fatigued but

denied nausea, vomiting, dizziness. Her physical exam revealed a
moderately tender abdomen, with no rigidity or distention. Her he-
moglobin level was 7.5 g/dL (normal range: 11.7 g/dL–15.7 g/dL).

Patient became hypotensive 2 days after admission and was trans-
ferred to the intensive care unit. Abdominal CT scan was performed
later in the day which revealed hemorrhage in the gastric remnant as
well as extraluminal hemorrhage in the left upper quadrant (Fig. 2).
More inferiorly in the gastric remnant, a 5× 5×6mm splenic artery
pseudoaneurysm projects into the stomach (Fig. 3). The small pseu-
doaneurysm was not diagnosed by the interpreting radiologist but can
be seen retrospectively. Bedside esophagogastroduodenoscopy per-
formed in the evening revealed a 2 cm ulcer in the gastric pouch along
the gastrojejunal anastomosis as well as blood clots within the roux
limb. The gastric remnant could not be evaluated. Double balloon en-
teroscopy, performed the next day, showed a large clot with fresh blood
in the gastric remnant in addition to 2 nonbleeding ulcers. Due to the
size of the clot, only a small portion of the gastric remnant was eval-
uated.

The patient's hemoglobin continued to remain low despite multiple
blood transfusions. CT angiography (CTA) of the abdomen was per-
formed, revealing heterogeneous hyperdense material within the

distended gastric remnant representing blood products as well as a
10× 11×14mm splenic artery pseudoaneurysm (Figs. 4–5).

Fig. 1. Outside institution transaxial contrast-enhanced CT section (5mm) of
the abdomen revealed hemorrhage (black asterisk) in the gastric remnant
(arrow) as well as extraluminal hyperdense fluid (white asterisk) surrounding
the spleen, suggestive of hemorrhage in the left upper quadrant.

Fig. 2. Transaxial contrast-enhanced CT section (2mm) of the abdomen reveals
hemorrhage (asterisk) within the gastric remnant (arrow), as well as pocket of
extraluminal hemorrhage (arrowhead) adjacent to the gastric remnant.

Fig. 3. Transaxial contrast-enhanced CT section (2mm) of the abdomen reveals
hemorrhage (asterisk) within the gastric remnant (arrow), in addition to a
5× 5×6mm splenic artery pseudoaneurysm (arrowhead).

Fig. 4. Transaxial CTA section (3mm) of the abdomen revealed increased he-
morrhage (asterisk) within the gastric remnant (arrow) as well as increased size
of splenic artery pseudoaneurysm measuring 10×11×14mm (arrowhead).

Fig. 5. Coronal maximum intensity projection image from the CTA of the ab-
domen demonstrates splenic artery pseudoaneurysm (arrowhead) projecting
into the stomach.
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Increased hyperdense hemorrhagic fluid was also identified in the left
upper quadrant adjacent to the gastric remnant in addition to dis-
continuity of the gastric remnant wall, compatible with perforation
(Fig. 6). The patient was initially treated with coil embolization of the
splenic artery pseudoaneurysm (Fig. 7). The next day, the patient be-
came septic and required an emergent exploratory laparotomy, which
revealed a perforated gastric remnant, resulting in a large intra-ab-
dominal abscess. The perforated segment was along the lesser curvature
of the gastric remnant and was approximately 10 cm in length. Subtotal
gastric remnant resection and splenectomy was performed. The patient
had several post-operative fluid collections, which necessitated image-
guided drainage, but she was eventually discharged after her pain was
well controlled and she was hemodynamically stable and afebrile,
roughly 3 weeks after admission to our institution. During the hospital
stay, the consulting gastroenterologist was able to uncover a recent
history of daily ibuprofen usage for 3months after patient's hip re-
placement surgery from her daughter.

2. Discussion

Our case depicts a late complication of gastrointestinal hemorrhage
due to gastric ulcers and splenic artery pseudoaneurysm formation. The
accumulation of blood products over time from the gastric ulcers and

splenic artery pseudoaneurysm distended the gastric remnant, subse-
quently leading to gastric remnant perforation. To our knowledge, our
case is the first reported in the literature with radiologic-surgical cor-
relation. The most common cause of upper gastrointestinal bleeding in
patients who have previously undergone gastric bypass is marginal
ulceration at the gastrojejunostomy, usually secondary to cigarette
smoking or nonsteroidal anti-inflammatory drug (NSAID) use. Gastric
remnant ulcer resulting in bleeding is rare. Human and animal studies
have shown that the gastric pouch has decreased acid production
whereas the gastric remnant maintains preoperative levels of acid
production [7]. We postulate that the patient's daily NSAID usage led to
the development of gastric ulcers which eroded through the wall and
induced formation of a splenic artery pseudoaneurysm. Recent manu-
scripts have described massive gastrointestinal bleeding from splenic
artery pseudoaneurysms caused by penetrating gastric ulcers [8,9] such
as in our case.

This case highlights the difficulty in management of gastrointestinal
bleeding in patients who have undergone Roux-en-Y gastric bypass
surgery due to altered surgical anatomy. Treatment of the gastro-
intestinal bleed will depend on the source and site of bleeding and may
be possible at the same time of diagnosis. However, diagnosing and
treating a bleed from the gastric remnant may be delayed given difficult
access via traditional endoscopy. One study suggests that if balloon
enteroscopy is not available or is unsuccessful, a percutaneous gastro-
stomy tube can be placed within the gastric remnant and be used as a
site of entry for an endoscope [10]. However, this may not have been
successful in our case due to the large intraluminal hematoma within
the gastric remnant. Patients may need to be transferred to facilities
that can perform balloon enteroscopy. Upon review of the case, the
initial angiogram showed no active bleeding and prophylactic absorb-
able gelatin powder embolization was employed. However, the patient
continued to bleed. One interventional radiology study suggests the
importance of implementing techniques during angiogram to encourage
active bleeding, thereby increasing the sensitivity and utility of the
study. These include high-pressure angiography or administration of
heparin [11]. Such a maneuver may have helped facilitate the diagnosis
on the outside conventional angiogram.

Diagnosis and treatment of the source of an occult gastrointestinal
bleed in a Roux-en-Y gastric bypass patient may require a multi-
modality and multidisciplinary approach. In our case, the initial outside
institution abdominal CT did not show the splenic artery pseudoa-
neurysm. In retrospect, the beginning of a tiny pseudoaneurysm may
have been present and in evolution (Fig. 8). Also in our case, one of our

Fig. 6. Transaxial CTA section (3mm) of the abdomen revealed hemorrhage
within the gastric remnant (arrow) as well as increased extraluminal hemor-
rhagic fluid (asterisk). Discontinuity of the wall (arrowheads) is compatible
with perforation of the gastric remnant.

Fig. 7. Spot image from conventional angiogram demonstrates embolization
coils (arrowhead) within the splenic artery pseudoaneurysm.

Fig. 8. Outside institution transaxial contrast-enhanced CT section (5mm) of
the abdomen in retrospect reveals a tiny focus of enhancement (arrowhead)
which may have represented the beginnings of splenic artery pseudoaneurysm
formation within the gastric remnant (arrow).
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interpreting radiologists did not identify the 6mm splenic artery
pseudoaneurysm on the conventional CT scan. Noninvasive CT angio-
graphy studies should be performed to localize a source of bleeding
when initial diagnostic tests are negative. It is vital that splenic artery
pseudoaneurysms are promptly diagnosed as the mortality rate ap-
proaches 90% if left untreated [12]. The risk of rupture of pseudoa-
neurysms can range up to 37–47% of cases [12]. Given the high risk of
splenic artery pseudoaneurysm rupture and high mortality rate from a
rupture, earliest possible intervention using noninvasive radiological
techniques and even surgery may be necessary [9]. Knowledge and
recognition of this rare but important late complication of gastric by-
pass patients will facilitate early diagnosis and treatment, thereby
minimizing morbidity and mortality.
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