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Background: Ruptured middle colic artery aneurysm is extremely uncommon. Diagnosis can be challenging, as symptomatology can be 
attributed to more common abdominal pathologies. Due to the rarity of this condition, only case reports are available to inform management.
Case Presentation: We present the case of a 72-year-old woman with a ruptured middle colic artery aneurysm presenting with signs 
and symptoms more suggestive of acute calculous cholecystitis. Her co-existing bleed was confirmed on CT angiogram. Coil 
embolization was initially attempted unsuccessfully. She underwent laparotomy, a middle colic artery ligation, and extended right 
hemicolectomy with intra-aortic balloon placement for emergency proximal vascular control. Post-operatively, she had a re-bleed that 
was successfully managed with covered stent placement in the proximal superior mesenteric artery after an unsuccessful re-attempt at 
coil embolization. Her apparent associated cholecystitis was managed with antibiotics and resolved uneventfully.
Conclusion: A middle colic artery aneurysm can be challenging to diagnose and treat. Management options include endovascular 
techniques, open surgery, or a combination approach. Intra-aortic balloon placement for emergency vascular control is a novel 
approach that could avoid hemorrhage when intra-abdominal vascular access is challenging.
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Introduction
Aneurysms of the vasculature supplying the intra-abdominal viscera are collectively very uncommon.1 Ruptured middle 
colic artery (MCA) aneurysms are exceedingly rare and represent one of the least common sites of occurrence. Fewer 
than 30 cases of ruptured MCA aneurysms have been reported in the literature, all with a variety of symptomatology and 
management strategies employed.2 Classically, emergency laparotomy was performed with arterial ligation and resection 
of the affected colon. However, as familiarity with minimally invasive transcatheter interventional strategies increases, 
these present a compelling management option for patients stable enough for management in the interventional radiology 
suite.3 However, due to the rarity of this condition and the varied case presentations and associated symptoms, accurate 
diagnosis can be a challenge before effective management can be initiated. We report the case of a 72-year-old woman 
with a ruptured MCA aneurysm, presenting first with signs, symptoms, and ultrasound findings of acute calculous 
cholecystitis. The purpose of this case report is to highlight how a rare visceral artery aneurysm can be mistaken for 
a more common abdominal pathology, and to review the management of this rare condition.

Case Presentation
A 72-year-old woman presented to the emergency department with constant and gradually increasing epigastric 
abdominal pain for the past 10 days. The pain worsened following meals and was associated with nausea and retching. 
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Within the past 24 hours, she had become unable to tolerate significant oral intake, and the pain had migrated to the right 
upper quadrant of her abdomen. Her medical history is significant for secondary progressive multiple sclerosis (MS) for 
the past 27 years, treated unsuccessfully at another institution with an experimental bilateral percutaneous transluminal 
jugular venoplasty 11 years prior. She also has hypertension treated with hydrochlorothiazide, and depression treated 
with citalopram, but no history of trauma, abdominal surgeries, or cardiovascular disease.

Upon presentation to the emergency department, she appeared quite uncomfortable, although her vital signs were 
within normal limits with a temperature of 36.5°C, a heart rate of 68 beats/min, blood pressure of 123/71 mm Hg, and an 
oxygen saturation of 92% on room air. Her abdomen was tender in the right upper quadrant with a positive Murphy’s 
sign. No abdominal masses were appreciated, and she had no peritoneal signs. She underwent laboratory testing, which 
demonstrated a leukocyte count of 12,000/μL with 84% neutrophils and a hemoglobin of 10.7 g/dL. Her serum liver 
enzymes, lipase, and liver function tests were all within normal limits. She underwent abdominal ultrasound, which 
demonstrated a positive sonographic Murphy’s sign, a 5 mm thickened gallbladder wall, and stones in the gallbladder 
lumen, but with no pericholecystic fluid or gallbladder distension. She had an incidental note of a complex cystic lesion 
seen in the left upper quadrant felt to be dilated bowel; however, bowel gasses obscured the pancreas and aorta 
(Figure 1). She was initially diagnosed with acute calculous cholecystitis, but an abdominal computed tomography 
(CT) was requested, given the unexpected finding in her left upper quadrant. The CT scan revealed a large hematoma 
(20 cm diameter) in the mid-abdomen adjacent to the pancreas and transverse colon mesentery, associated with a small 
1.1×0.6 cm aneurysm of the MCA (Figure 2). No extravasation of contrast was seen and there were no signs of colonic 
ischemia. Given her clinical stability at this point, an angiogram with embolization of the mesenteric aneurysm was 
initially attempted through the superior mesenteric artery (SMA). The exact site of the aneurysm could not be reached 
due to acute angle of the culprit branch. Only proximal coils into small vessels potentially supplying the area were placed 
(Figure 3).

This was considered an incomplete embolization and as expected, the bleeding continued.
The patient was subsequently taken for urgent laparotomy. Given the size of the hematoma and its status overlying the 

superior mesenteric artery and supraceliac aorta, an aortic CODA balloon catheter (Cook Incorporated, Bloomington, IN) 
was positioned (but not deployed) within the distal descending thoracic aorta prior to performing the laparotomy. This 
was performed as a safeguard in case emergent proximal aortic control was required and to minimize the extent of 
hemorrhage in the event of exsanguination. Within her upper abdomen, a large, contained hematoma was identified at the 
root of the transverse colonic mesentery. The left and right colon were fully mobilized, and the transverse colon was 
divided to facilitate access to the aneurysm. The haematoma cavity was entered, the clot was evacuated, and the bleeding 
MCA was identified and ligated. No further bleeding was identified, and the endovascular balloon was never inflated. At 
this point, a large section of the transverse and distal ascending colon appeared ischemic, requiring extended right 
hemicolectomy, leaving the descending and sigmoid colon intact. Throughout the operation, the patient remained 
hemodynamically stable, so a stapled ileocolic anastomosis was performed without fecal diversion. Of note, there 
were some adhesions to the gallbladder, however the gallbladder itself appeared grossly normal, and was left in situ.

Post-operatively, 24 hours after her operation, the patient had a sudden rise in her heart rate to 100 beats/min and 
a drop in her hemoglobin to 6.0 g/dL. She was emergently resuscitated with blood products, and underwent a repeat CT 
angiogram, which demonstrated the persistence of her MCA aneurysm, just proximal to the site of ligation during her 
operation (Figure 4). She underwent repeat angiography through the SMA, which demonstrated two remaining branches 
of the MCA, one supplying the bleeding aneurysm, which had been ligated distally during the preceding laparotomy. Due 
to their tortuosity, these branches were difficult to cannulate and the bleeding vessel could not be selectively embolized. 
Upon discussion with the teams involved, there were limited operative options. As a result, a plan was made to place 
a covered stent in the SMA across the ostia of the inflow of the MCA. This effectively stopped the bleeding, and the 
remainder of the SMA remained patent (Figure 5). For the rest of her hospital stay, she had no further bleeding episodes. 
Her hospital course was complicated by a prolonged post-operative ileus for 14 days requiring total parenteral nutrition 
supplementation. She also developed a deep vein thrombosis in her right brachial vein on a post-operative day seven, 
requiring anticoagulation. Her presumed cholecystitis was mild, likely secondary to her large bleed, and was managed 
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with parenteral antibiotics for 14 days. She made a full recovery and was discharged home 21 days after her index 
operation. At her 6-month follow-up visit, she continued to do well without any symptoms of biliary colic.

Discussion
MCA aneurysm is an extremely rare occurrence, with unknown incidence. The etiology of MCA aneurysm is poorly 
understood. Similar to other aneurysms, their development has been associated with connective tissue disorders such as 
Marfan syndrome or Ehlers-Danlos, or medical conditions such as vasculitis or pregnancy. Conversely, visceral artery 
pseudoaneurysms result from a tear in the vessel wall due to trauma or instrumentation.4 Owing to its rarity, a typical 
disease presentation of MCA aneurysm does not appear to exist. On review of the literature, many patients present with 

Figure 1 Sonographic images demonstrating (A) acute calculous cholecystitis with stone visible and (B) a complex cystic structure in the left upper quadrant.
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hemodynamic instability and hemoperitoneum, similar to a ruptured abdominal aortic aneurysm (AAA).2,5,6 However, 
prolonged vague gastrointestinal symptoms7,8 or even asymptomatic detection leading to outpatient elective referral 
have also been described.9 Symptomatology could easily be attributed to other more common abdominal pathology 
such as pancreatitis, peptic ulcer disease, or biliary colic.2,9 In the present case, our patient initially had clinical, 

Figure 2 CT angiogram arterial phase axial view demonstrating a 1.1×0.6cm aneurysm adjacent to the pancreas.

Figure 3 Angiogram demonstrating (A) active blood extravasation from a branch of the middle colic artery (arrow) and (B) coil deployment only in the parent vessel of the 
small branch possible and this angiogram shows reduced pressure on the aneurysm which still continues to opacify.
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Figure 4 CT angiogram arterial phase axial view demonstrating ongoing bleeding from middle colic artery branch (red arrow). Prior coils (blue arrow) and surgical clips at 
outflow (white arrow) shown.

Figure 5 Post-operative, post-coiling and stent placement image showing no filling of the aneurysm (red arrow). Additional coils (white arrow) and covered superior 
mesenteric artery stent (blue arrow) shown.
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laboratory, and radiologic findings most suggestive of acute calculous cholecystitis. Her more pressing and life- 
threatening issue, the ruptured MCA aneurysm, was identified incidentally. To our knowledge, this is the first case in 
the literature where a patient presented with both acute calculous cholecystitis, and ruptured MCA aneurysm 
simultaneously.

The co-existence of two seemingly unrelated pathologies defies medical axioms where a single unifying diagnosis to 
explain symptomatology is preferred over multiple co-occurring phenomena.10 Therefore, one might dispute the etiology 
of her cholecystitis, and whether this was truly caused by her gallstones. Despite her suggestive symptomatology and 
ultrasound findings, her gallbladder appeared grossly normal when examined intra-operatively. Furthermore, there was 
a large hematoma immediately adjacent to this area, and some surrounding inflammatory adhesions. As blood products 
are highly irritating, inflammation is likely from the adjacent hemorrhage rather than originating from gallstone disease. 
Conversely, gallstone-related pathology is extremely common, and by chance alone it is possible the MCA aneurysm and 
cholecystitis could have occurred simultaneously without a causal link.11

The second unique aspect of this case is the manner of vascular control. Previous studies showed that stable bleeding 
from ruptured MCA aneurysms could be controlled through endovascular intervention or open surgery.2,12 A combined 
approach in one patient with chronic aortic occlusion has also been described.13 However, the present case is the first 
where an intra-aortic balloon catheter has been placed for a ruptured MCA aneurysm, in case of a need for emergency 
vascular control. Management of severe exsanguinating hemorrhage from abdominal vasculature is not a new subject and 
is well represented in the trauma literature. Methods for emergency hemostatic control range from direct manual 
supracelliac aorta compression to emergent thoracotomy and aortic clamp.14 Recently, an endovascular approach called 
resuscitative endovascular balloon occlusion of the aorta (REBOA) has increased in popularity and presents a compelling 
option obviating the need for resuscitative thoracotomy in peri-arrest situations due to bleeding.15 In the present case, the 
large hematoma overlying the aorta precluded safe access prior to entering the hematoma cavity and potentially exposing 
the patient to the risk of brisk life-threatening hemorrhage. We elected to place an aortic balloon catheter in a site 
proximal to the SMA so that it could be inflated for immediate hemostatic control if necessary. Fortunately, bleeding 
from the MCA was relatively minor intraoperatively and we were able to control it locally without the need to inflate the 
aortic balloon. Rarely, REBOA, which is typically administered in the emergency department in a significant trauma 
setting or ruptured AAA, has been associated with significant complications such as dissection, ischemia, and death.16 

Such risks were likely much lower in our patient, where the balloon was positioned in the operating room under 
fluoroscopic guidance.

Another option, which was initially attempted in the present case, is endovascular occlusion via coil embolization. 
However, as reviewed by Huo et al, many previous case reports have had failed endovascular attempts and led to more 
traditional laparotomy.2 Challenges with the endovascular approach include difficult access due to tortuous, small 
vasculature, and often unstable patients who cannot be managed safely in an interventional radiology suite. Risks related 
to an endovascular approach also include bowel ischemia, although this has been rarely reported after MCA aneurysm 
embolization.3

A final consideration in the present case is the question as to the optimal management of this patient’s gallbladder. 
Typically, acute calculous cholecystitis is managed with urgent cholecystectomy.17 Given the patient’s ruptured aneur
ysm, managing the more dangerous issue took precedence. As the gallbladder had a grossly normal appearance at 
laparotomy, the gallbladder was left in situ so as not to risk possible additional complications from a potentially 
unnecessary procedure. While complications following open cholecystectomy are rare, major vasculobiliary injuries 
can occur.18 The possibility of these issues may have complicated the post-operative monitoring of this patient, who 
eventually presented with a repeat bleed. However, given the presence of gallstones on preoperative ultrasound, 
cholecystectomy at the index laparotomy could have been a reasonable option. The risk of recurrent gallstone-related 
disease, even in elderly patients with significant comorbidities, is important,19 and cholecystectomy is typically 
recommended for symptomatic patients who can tolerate the procedure.20 Furthermore, an interval cholecystectomy, if 
necessary, would likely be very challenging in this patient due to the resultant adhesions from her adjacent intra- 
abdominal hemorrhage and prior laparotomy.
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Conclusion
Middle colic artery aneurysm can be a challenging condition to diagnose and treat. Optimal management requires a team 
approach between vascular surgery, general surgery, and interventional radiology. Previously, management options 
included endovascular embolization, open surgery, or a combination of approaches. Intra-aortic balloon placement for 
emergency vascular control, as described in trauma literature, is a novel addition to MCA aneurysm rupture management 
when intra-abdominal vascular access is challenging.

Abbreviations
AAA, abdominal aortic aneurysm; CT, computed tomography; MCA, middle colic aneurysm; MS, multiple sclerosis; 
REBOA, resuscitative endovascular balloon occlusion of the aorta; SMA, superior mesenteric artery.
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