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Abstract

Inferior epigastric artery (IEA) pseudoaneurysms are well-known postoperative abdominal complications, which often require
proper treatment. Treatment options include surgical ligation, transcatheter embolization, and thrombin injection. Here, we re-
port a rare case of an IEA pseudoaneurysm, accompanied by a postsurgical enterocutaneous fistula. The pseudoaneurysm relapsed
after transcatheter coil embolization and percutaneous thrombin injection; it was completely occluded by transcatheter arterial
embolization using n-butyl-2-cyanoacrylate. The present case shows that a coexisting enterocutaneous fistula can affect the unre-
sponsiveness of patients with IEA pseudoaneurysm to widely accepted treatments, such as coil embolization and thrombin injec-
tion, by creating an inflammatory environment. In such cases, repeated therapeutic trials may be required. Transcatheter arterial
embolization using n-butyl-2-cyanoacrylate can be a feasible therapeutic option for patients with refractory IEA pseudoaneurysm,
accompanied by an enterocutaneous fistula.
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1. Introduction

An inferior epigastric artery (IEA) pseudoaneurysm

is an uncommon postoperative abdominal complication.

Surgical ligation, transcatheter embolization, and throm-

bin injection are possible treatment options for this rare

condition (1-3). An enterocutaneous fistula (ECF) is a well-

recognized disorder following abdominal surgeries. An

ECF itself is a challenging presentation with a high mor-

tality rate of up to 30% (4, 5). It causes various compli-

cations, such as sepsis, malnutrition, and electrolyte im-

balance, making its management more difficult. Here, we

report a rare case of refractory IEA pseudoaneurysm, ac-

companied by a postoperative ECF, which was successfully

treated with transcatheter arterial embolization (TAE) us-

ing n-butyl-2-cyanoacrylate (NBCA).

2. Case Presentation

A 59-year-old woman was transferred to our hos-

pital with a suspected postoperative intraabdominal

hematoma. She had a complicated medical history of

multiple surgeries due to colon perforation and its related

complications since a gunshot injury 16 years ago. She had

undergone the Hartmann reversal procedure in another

clinic eight days earlier. Upon arrival, her laboratory find-

ings included a hemoglobin level of 10.6 g/dL, a platelet

count of 232 × 103/uL, and a partial thromboplastin time

of 27.9 sec. The prothrombin time-based international

normalized ratio (INR) was also 1.32, which is slightly

above the normal range. The patient was not taking any

anticoagulants or antiplatelet drugs. After several days

of conservative treatment for stabilization, explorative

laparotomy and hematoma removal were performed.
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On postoperative day 17, the patient presented with

hematochezia twice. The abdominal computed tomogra-

phy angiography (CTA) revealed an acute hematoma in the

anterior abdominal wall with a left IEA pseudoaneurysm;

the contrast medium extravasated to the adjacent jejunal

lumen (Figure 1A - C). Also, a focal wall defect with soft tis-

sue thickening and air bubbles in the anterior abdominal

wall along the incision line were observed, with a suspi-

cious fistulous tract connecting to the jejunal loop. Tran-

scatheter angiography was performed through the right

common femoral artery under local anesthesia using 2% li-

docaine solution; it indicated a pseudoaneurysm, arising

from the small branch of the left IEA.

Additional superior mesenteric artery (SMA) an-

giogram and abdominal aortogram revealed no collateral

vessels feeding the pseudoaneurysm. Microcoil was se-

lected among various embolic materials to avoid organ

or skin ischemia, which can occur by unintended occlu-

sion of a non-target artery using embolic agents, such as

polyvinyl alcohol particles or NBCA. Next, according to the

sandwich technique, superselective embolization was suc-

cessfully performed using 3 - 2 and 4 - 2 mm Tornado coils

(Cook Medical, Bloomington, Indiana, USA) (Figure 1D and

E). The subsequent selective left internal thoracic artery

angiogram revealed no remaining pseudoaneurysms.

The patient remained hemodynamically stable after

TAE. Total parenteral nutrition (TPN), followed by a grad-

ual shift to a fluid diet, was applied to control ECF; the pa-

tient had no significant gastrointestinal symptoms associ-

ated with ECF. Twenty-four days later, her hemoglobin level

decreased to 7.7 g/dL, and she had stable vital signs. The

follow-up abdominal computed tomography (CT) scan re-

vealed a decreased, but remaining hematoma in the ante-

rior abdominal wall (Figure 2A). Doppler ultrasound (US)

confirmed a 1-cm pseudoaneurysm within the left abdomi-

nal wall hematoma (Figure 2B), and a percutaneous throm-

bin injection was planned for a minimally invasive treat-

ment. Under US guidance, 900 IU of thrombin was injected

into the pseudoaneurysm. The pseudoaneurysm was com-

pletely thrombosed without complications (Figure 2C).

A follow-up Doppler US, performed one week after

thrombin injection, revealed a 0.6-cm pseudoaneurysm

in the left abdominal wall hematoma (Figure 2D). Under

local anesthesia, the selective left IEA angiogram showed

a remaining pseudoaneurysm at the site of the previous

coil embolization (Figure 2E). Next, a superselective em-

bolization was successfully performed with a mixture of

NBCA (0.5 cc) and lipiodol (3 cc) (Figure 2F). The comple-

tion angiogram indicated the total exclusion of the pseu-

doaneurysm (Figure 2G). An additional selective left inter-

nal thoracic artery angiogram revealed no evidence of ac-

tive bleeding or remaining pseudoaneurysm.

The patient complained of abdominal wall pain for

one day since TAE; however, no obvious gastrointestinal

or skin problems were observed from that day on. Af-

ter a few weeks of conservative treatment, the patient

was discharged with a significantly decreased abdominal

hematoma. The follow-up CT examination showed no re-

currence of pseudoaneurysm with visible, but a markedly

improved ECF.

3. Discussion

Abdominal wall hematoma is most commonly in-

duced by a damage to the IEA, which is susceptible to ia-

trogenic injuries due to its superficial anatomical position

(3). IEA pseudoaneurysm is a rare presentation. Conser-

vative treatment is effective in most cases; however, if the

patient is symptomatic or hemodynamically unstable, ap-

propriate management is necessary. Among various possi-

ble therapeutic options, transcatheter coil embolization is

an effective treatment for pseudoaneurysm, with an over-

all success rate of 90 - 100% (1, 6).

US-guided thrombin injection is widely accepted as

a successful treatment for iatrogenic pseudoaneurysms,

with a reported success rate of 75 to > 90% (1, 3, 7). In our

case, although total occlusion was immediately achieved

by both coil embolization and thrombin injection, pseu-

doaneurysm recurred. There are several possible causes of

unresponsiveness to treatment. According to a study by

Shieman et al. (7), an underlying occult vessel laceration or

vessel infection can cause pseudoaneurysm recurrence af-

ter a percutaneous thrombin injection. Thrombomodulin,

expressed by a damaged endothelium at the vessel lacera-

tion site, activates the anticoagulation pathway and leads

to spontaneous thrombolysis, resulting in unresponsive-

ness to thrombin injection therapy (8). This potentially ex-

plains our findings, since our patient had a recent history

of abdominal surgery, which might have caused IEA lacer-

ation. Hematoma might have also acted as a nidus of infec-

tion, triggering vessel infection.

Importantly, our patient presented with ECF at the

same time as the IEA pseudoaneurysm was first detected

in the CT examination. ECF is a feared postsurgical compli-

cation with high morbidity and mortality rates (5, 9). The
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Figure 1. Contrast-enhanced abdominal CT (A) axial image and (B) maximum intensity projection (MIP) image demonstrate acute hematoma (arrowhead) in the paramedian
anterior abdominal wall, arising from the left inferior epigastric artery (IEA) (arrow). (C) The contrast medium is extravasated (line) into the adjacent jejunal lumen. The super-
selective left IEA angiogram (D) shows contrast pooling at the branch of the left IEA (arrow). The completion angiogram after coil embolization (E) shows the disappearance
of contrast pooling.

majority of iatrogenic ECFs are due to anastomotic leak-

age or dehiscence, and spontaneous ECF is thought to be

mainly induced by inflammatory processes (4). Also, ECF

itself can induce perilesional inflammation by succus and

bacteria (5). Although low-output ECF was observed in our

case, it might have induced vascular infection, leading to

pseudoaneurysm recurrence and increased rebleeding.

TAE using NBCA is an effective treatment for pseudoa-

neurysms (2, 10). NBCA, as a fast-acting permanent embolic

agent, enables simultaneous hemostasis of the bleeding

focus and collateral vessels. Some characteristics of NBCA

can explain the successful outcomes of our case. The opera-

tor could control the polymerization time by mixing NBCA

with ethiodized oil at different ratios to avoid proximal oc-

clusion in case of superselection difficulty due to anatomi-

cal tortuosity (10). This approach also enables effective em-

bolization in patients with a coil embolization history in

whom microcoils cannot reach the neck or inflow/outflow

vessels in the pseudoaneurysm (2). Our patient had already

undergone coil embolization; therefore, NBCA was an ap-

propriate option for the recurred pseudoaneurysm. Also,

NBCA is preferred for coil embolization when the patient

has coagulopathy (similar to our case), because the thera-

peutic effect of NBCA does not depend on the coagulation

process (10).

Despite the several advantages mentioned above, we

first used a microcoil rather than NBCA. The possible com-

plications of NBCA, such as end-organ ischemia or non-

target embolization, would have increased the patient bur-

den considerably if the pseudoaneurysm was combined

with an underlying ECF. Percutaneous thrombin injection

was selected as not only an effective treatment with a low

complication rate, but also a minimally invasive procedure

with no radiation exposure. During the patient’s hospital

stay, TPN and gradual shift to a fluid diet could successfully

control the underlying ECF. We believe that this regimen

contributed to the good outcomes of TAE using NBCA, with-

out any associated complications.

Proper treatment should be decided when dealing

with pseudoaneurysm, depending on not only the char-

acteristics of the target lesion, such as the lesion size, lo-

cation, and presence of outflow or collateral vessels (10),

but also the patient’s comorbidities and medical history,

which can affect the rebleeding risk or recurrence. To

the best of our knowledge, in the limited number of IEA

pseudoaneurysms reported so far, there is no case of IEA
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Figure 2. The follow-up contrast medium-enhanced CT scan (A) indicates a remaining pseudoaneurysm (arrow) within the anterior abdominal wall hematoma, arising from
the previous coil embolization site (arrowhead). The Doppler sonogram (B) shows a remaining pseudoaneurysm and perilesional acute hematoma. C, Complete thrombosis
of pseudoaneurysm is achieved after percutaneous thrombin injection (900 IU). The follow-up Doppler sonogram (D) indicates a recurrent pseudoaneurysm with a classic
“to-and-fro” sign. The superselective left IEA angiogram (E) shows a pseudoaneurysm (arrow) located distal to the previous coil embolization site. F, The NBCA and lipiodol
mixture is infused into the pseudoaneurysm. G, The completion angiogram shows the total occlusion of the pseudoaneurysm.
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pseudoaneurysm accompanied by postsurgical ECF, man-

aged by endovascular and percutaneous treatments. Our

case showed that an accompanying ECF could increase the

unresponsiveness of IEA pseudoaneurysms to treatment

by creating an inflammatory environment; therefore, re-

peated therapeutic trials with different embolic agents or

methods might be needed to reach total occlusion.

In conclusion, our findings suggest that a coexisting

ECF can affect the unresponsiveness of patients with IEA

pseudoaneurysm to widely accepted treatments, such as

coil embolization and thrombin injection by creating an

inflammatory environment. In such cases, repeated thera-

peutic trials might be needed. TAE using NBCA can be an ef-

fective therapeutic option for patients with refractory IEA

pseudoaneurysms combined with ECF.
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