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Abstract
Intra-abdominal and intramural hematomas are well-known complications of pseudoaneurysms. We present
a case of small bowel obstruction as a result of external mechanical compression from hematoma. Bleeding
was localized to the pseudoaneurysm of the gastroduodenal artery and inferior pancreaticoduodenal artery.
Angiography was used to control the bleeding with coil embolization. This rare clinical manifestation
represents just one of the symptoms associated with pseudoaneurysms of the gastrointestinal tract.
Therapeutic options are discussed along with a review of the literature.
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Introduction
Visceral arterial aneurysms of the splenic, renal, hepatic, or mesenteric arteries are associated with a wide
variety of clinical presentations. A pseudoaneurysm represents arterial dilatation with disruption of the
vessel wall due to injury from trauma, inflammation, infection, or connective tissue disease, whereas true
aneurysms are the result of vessel wall malformations [1]. Perivascular tissue, inflammatory fibrosis, and
thrombi often constitute the wall of a pseudoaneurysm [2]. We report a case where an intramural hematoma
of the duodenum as a result of a pseudoaneurysm from the gastroduodenal artery (GDA) from the celiac
trunk and inferior pancreaticoduodenal artery (IPDA), resulted in symptoms of small bowel obstruction by
compressing the second and third portions of the duodenum. A review of the literature recounts cases where
intramural hematomas cause compression of the bowel; however, this case is unique as it represents an
intramural hematoma not precipitated by trauma or identified infection.

Case Presentation
A 62-year-old woman with a past medical history of degenerative joint disease, cholecystectomy, total
abdominal hysterectomy, and multiple back surgeries, presented to a peripheral hospital with a sudden
onset of acute epigastric abdominal pain associated with nausea and vomiting. Further investigation
revealed intra-visceral hemorrhage from the GDA. She was transferred to our hospital where the patient
underwent elective airway protective intubation and further diagnostic CT-guided angiography.

The patient underwent embolization of the GDA and IPDA for bleeding pseudoaneurysms. Interventional
radiology findings included pseudoaneurysms from the GDA and IPDA axis. The patient was also noted to
have celiac artery stenosis and a 1.6-cm splenic artery aneurysm.

 The patient required a second angiography by Interventional radiology for an acute drop in hemoglobin and
hypotension. Further embolization of the residual vessels in the peri duodenal area was performed. The
patient was subsequently extubated, was able to tolerate diet, and was discharged home.

Three weeks later the patient presented to the emergency room with abdominal pain, nausea, and vomiting.
CT of the abdomen-pelvis revealed dilatation of the second and third portions of the duodenum. After an
extensive discussion among the gastroenterology, surgical, and interventional radiology services,
nasogastric tube decompression with bowel rest and medical management was pursued. An abdominal x-ray
was performed to demonstrate the extent of the stenosis, which revealed narrowing of the second and third
portions of the duodenum, secondary to known extrinsic compression from a hematoma, with free flow of
contrast through the segmental narrowing into the distal duodenum.

As the patient’s nausea and abdominal pain improved, the nasogastric tube was taken out and the patient
underwent an esophagogastroduodenoscopy (EGD). EGD revealed a moderate stenosis in the second portion
of the duodenum from compression from the adjacent hematoma. However, the stenosis was able to be
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traversed into the distal portions of the duodenum.

The patient remained stable and was able to tolerate a mechanical soft diet prior to discharge. Figures 1-3
show large hematoma in the periduodenal region.

FIGURE 1: Coronal CT demonstrates a large hematoma in the
periduodenal region with a focus of active extravasation (blue arrow).
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FIGURE 2: Axial CT demonstrates a large hematoma in the periduodenal
region with a focus on active extravasation (blue arrow).
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FIGURE 3: DXA angiography from the superior mesenteric artery with
microcatheter selection of the inferior pancreaticoduodenal (bottom
arrow) shows active extravasation (middle arrow) from the
gastroduodenal artery (top arrow).
DXA - diagnostic

Figure 4 shows post coil embolization, and Figure 5 shows acquired duodenal stenosis of the second part of
the duodenum.
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FIGURE 4: DXA angiography from the superior mesenteric artery with
microcatheter selection of the inferior pancreaticoduodenal post coil
embolization shows cessation of flow within the embolized branches.
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FIGURE 5: Upper GI endoscopy showing acquired duodenal stenosis
second part of duodenum.
GI - gastrointestinal

Figure 6 demonstrates postprocedural changes of splenic artery embolization without any acute
complications.
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FIGURE 6: Postprocedural changes of splenic artery aneurysm
embolization without evidence of acute complication.

Discussion
The pathogenesis for the development of true aneurysms consists of trauma, hypertension, and
atherosclerotic disease [3]. For example, atherosclerosis of the celiac artery results in subsequent stenosis
and the development of true GDA aneurysms. More rarely, congenital absence of the celiac axis may also
result in aneurysms [4]. The development of collateral vessels as a result of atherosclerosis or congenital
absence of blood vessels results in blood vessels being more prone to aneurysmal formation [5].

In a similar fashion, the development of a pancreaticoduodenal artery aneurysm may arise from celiac artery
stenosis. Anatomically, the pancreaticoduodenal artery is the main collateral vessel between the celiac axis
and the superior mesenteric artery [6]. Therefore, any occlusion of the celiac axis or the superior mesenteric
artery may predispose to the formation of a GDA aneurysm [5,7,8].

The most common cause of pseudoaneurysm is related to pancreatitis resulting in vessel wall deterioration
[9]. Pseudoaneurysms are mostly a condition of middle age and are mostly found between 50 and 58 years of
age [2,10,11]. The most cited locations of pseudoaneurysms include the splenic artery (46%), renal artery
(22%), hepatic artery (16.2%), GDA (1.5%), and pancreaticoduodenal artery (1.3%). In a review of literature
from 1970 to 1995, the most common cause of GDA aneurysms included pancreatitis (47%), ethanol abuse
(25%), peptic ulcer disease (17%), and cholecystectomy (3%) [12-14]. Other potential etiologies included
congenital abnormalities such as Marfan syndrome and Ehlers-Danlos syndrome [15], liver cirrhosis [16], and
vascular abnormalities such as fibromuscular dysplasia, polyarteritis nodosa, septic emboli, and trauma [5].

Intramural hematoma of the duodenum causing obstruction has been reported with pancreatitis, pancreatic
carcinoma, blood dyscrasia, mesenteric cyst, and ruptured aneurysms (Figure 5) [17]. The vast majority of
intramural hematomas and intraabdominal hematomas involve blunt trauma (Figures 1-3). Non-penetrating
forces, such as blunt trauma, have a greater tendency to affect solid organs or hollow viscera close to their
points of fixation. Usually, blunt trauma transmits shearing action impinging the viscus against the spinal
column [18]. The duodenum, upper jejunum, and terminal ileum are the most frequent sites of small

2021 Zerti et al. Cureus 13(8): e16943. DOI 10.7759/cureus.16943 7 of 10

https://assets.cureus.com/uploads/figure/file/233737/lightbox_fdfb6ff0f5bd11eba9bc7f1d8304bcc9-Figure-6.png


intestinal injury due to their relative immobility [18].

Intra-abdominal hematoma as a result of trauma usually presents as small bowel obstruction with a delay of
symptomatic onset. For the physical exam, a palpable mass is an uncommon finding. As the blood products
of hemoglobin undergo protein disintegration, the osmolality of the hematoma increases causing a fluid
influx. Over time, the residual intra-abdominal hematoma may cause an increase in extrinsic pressure and
result in multiple postoperative complications [18]. This might also help to explain the characteristic delay
between injury and the onset of obstructive symptoms.

In terms of clinical signs and symptoms, patients typically present with abdominal pain, nausea, vomiting,
and hematochezia. Many of these symptoms overlap with a broad differential diagnosis including small
bowel obstruction, gastritis, colitis, or even gastric outlet obstruction. Imaging plays a vital role in
narrowing the differential diagnosis. While abdominal x-rays may help to rule out any obstruction, CT scan
of the abdomen with contrast provides a more detailed examination of the abdominal etiology.

Spontaneous intramural small-bowel hematomas are usually located within the submucosal layer, and
typically cause symptoms after several delays. This delayed onset can be attributed to slow bleeds from small
vessels, also resulting in intraluminal, intramesenteric, and retroperitoneal hemorrhages [2,19].
Hemorrhage from submucosal bleeding extending into all layers of the bowel may result in hemorrhagic
ascites [2,19].

Literature review
A review of the literature spanning from 1956 to 2011 related 74 incidents of GDA aneurysms, which
described hemorrhage as the most common clinical presentation seen in 52% of all cases, followed by
abdominal pain seen in 46% of cases [2,20].

Mortality associated with rupture of aneurysms depends upon the anatomical location of the rupture, the
severity of the bleed, and the speed of blood loss. Patients with the highest rate of mortality are typically
associated with rupture into the duodenum. These patients often present with hematemesis, melena,
hemodynamic shock, and have a mortality rate of 21% [2,6,21,22].

Sometimes patients with GDA aneurysm rupture can present with retroperitoneal or intra-peritoneal bleeds
with a 19% mortality rate [23-25]. These patients often present with symptoms of gastric outlet obstruction,
vomiting, diarrhea, or jaundice secondary to external pressure by the surrounding hematoma [26-28].
Bleeding from the hematoma may also lead to rare instances of recurrent bleeding from the bile ducts or
bleeding into the pancreatic duct as hemosuccus pancreaticus [2].

Upon review of literature, one case reported an incident of spontaneous mesenteric hematoma localized to
the small bowel of the jejunum. The etiology of the hematoma formation was not identified, and the patient
presented with bright red blood per rectum. Emergent laparotomy was pursued rather than interventional
mesenteric angiography with embolization given the patients severe anemia and active bleeding [29].

In a case report on imaging findings and outcomes of spontaneous intramural small-bowel hematoma,
spontaneous small-bowel hematomas were often single lesions of the jejunum, followed by the ileum and
duodenum. Whereas traumatic small bowel hematomas typically affect the duodenum and tend to be more
concentrated [2,30]. As supported by radiographic evidence, spontaneous hematomas involve more bowel,
usually more than 8 cm in length. The average length of a non-extensive intramural hematoma was 23 cm.
Measuring the length may help to distinguish spontaneous intramural small-bowel hematoma from other
differentials such as tumor infiltration by metastases or lymphoma [2].

Diagnosis and treatment strategies
After a thorough review of the literature and case reports, a CT scan of the abdomen and pelvis with IV and
oral contrast remains the gold standard for imaging and diagnosis of spontaneous intramural-small bowel
hematoma. The CT scan may be complemented with barium upper gastrointestinal tract studies with
enteroclysis or follow-through of the small bowel. In patients with suspected complete small bowel
obstruction, oral contrast material is not needed. Furthermore, water rather than contrast material can
provide adequate imaging of the gastrointestinal tract. IV contrast can help to differentiate from other
gastrointestinal tract disorders such a malignancy, inflammatory bowel disease, or ischemic and gangrenous
gut [2].

Specific MR imaging findings of small bowel hematomas are limited with most of the literature describing
duodenal hematomas [2]. In a case that used both computer tomography and magnetic resonance, the
hematoma had a well-defined concentric ring configuration. However, MR imaging was able to provide a
tissue-specific characterization of the duodenal hematomas [31]. Diagnosis of small bowel obstruction via
intra-abdominal hemorrhage may be established with a CT scan and can prevent invasive exploratory
abdominal surgery [2].
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Treatment options of visceral arterial aneurysms consist of surgical interventions or endovascular
interventions consisting of coil embolization and stent placements (Figures 4, 6) [2]. The success rate of
open surgeries is 88.2% with a 54-month follow-up [32]. The specific type of intervention depends upon four
factors: location of the aneurysm, condition of the patient, presenting symptoms, and the risk of organ
ischemia. Emergent surgery remains the treatment of choice in hemodynamically unstable
patients consisting of ligation, aneurysmorrhaphy, or bypass surgery [2]. Traditionally, visceral arterial
aneurysms were treated with prompt surgical intervention; however, endovascular treatment, such as trans-
catheter embolization, has become increasingly popular [33]. However, if the patient experiences a re-bleed
or uncontrolled bleeding, vascular surgery may still be a practical option [34].

Vascular reconstruction after the resection of the GDA aneurysm is not always necessary because adequate
collateral circulation is usually present from visceral arteries. Unless celiac artery occlusion is present, the
GDA and superior mesenteric arteries provide adequate blood supply to the stomach. Ligation of the GDA
may cause gangrene of the gallbladder and stomach, and even splenic necrosis [35-37].

Typically, endovascular options of treatment may be performed under local anesthesia, provide a good
therapeutic approach for patients with multiple comorbidities. Transcatheter embolization remains the most
popular endovascular intervention.

Conclusions
In summary, intramural hematomas are a relatively rare complication associated with visceral abdominal
pseudoaneurysms. Bleeding can be life-threatening requiring emergent intervention. The development of
extrinsic compression by the hematoma can manifest in a similar way associated with small bowel
obstruction. However, unlike the standard management of small bowel obstruction, the therapeutic
approach may require image investigation and prompt endovascular intervention.
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