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a b s t r a c t 

Nontraumatic spontaneous hematoma of the rectus abdominis is frequently related to 

anticoagulation therapy. In most cases, this condition is spontaneously self-limited or 

can be controlled with conservative therapy. Nevertheless, in some patients, despite early 

and adequate medical therapy, continuous development of the condition requires rapid 

and complete hemostasis. Currently, endovascular management by selective transarterial 

embolization of the bleeding vessel is the most common treatment option. We report 2 

cases of endovascular management of rectus abdominis hematoma using a mixture of n- 

butylcyanoacrylate and lipiodol to embolize the bleeding point of the superior epigastric 

artery. Clinical symptoms improved without noticeable complications. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

Rectus abdominis hematoma is defined as blood accumula-
tion in the sheath of the anterior rectus muscle, due to dam-
age to the epigastric artery or the tearing of one or more mus-
cle fibers, or both [1] , usually beneath the umbilicus where
blood vessels are not protected by external aponeurotic fas-
cia. The most frequent cause of spontaneous rectus muscle
hematoma is anticoagulation therapy [2] . The natural history
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of rectus muscle hematoma usually leads to a positive out-
come and can be spontaneously self-limited solely by conser-
vative therapy. Nevertheless, a large hematoma can be pro-
gressive and result in severe hypotension, requiring early and
accurate diagnosis and adequate therapy, including liquid in-
fusion, hemostasis, and endovascular embolization [3] . We re-
port 2 cases of successful endovascular management of rectus
abdominis hematoma and review the literature relating to this
rare condition. 
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Fig. 1 – Axial and sagittal images in arterial phase (a, c) show a hyperattenuated spot in the left rectus abdominis hematoma 
(arrow). It then fades into an enlarged, enhanced collection in venous phase (b, d), which is a sign of active extravasation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

Case 1 

A 70-year-old man presented with acute left-sided abdominal
pain on day 5 after admission with diagnosis of acute exacer-
bations of chronic obstructive pulmonary disease (COPD), hy-
percoagulation status due to nephrotic syndrome, and acute
kidney failure. He was using anticoagulation therapy at the
time. During clinical examination, a palpable tender mass was
noted in the left lower quadrant. The patient’s blood pres-
sure was 90/60 mmHg and hemoglobin level had decreased
to 87 g/L from an initial 123 g/L. The patient underwent emer-
gency multi-slice computed tomography (MSCT). A hematoma
(15 × 6 cm) was discovered in the left rectus abdominis with
signs of extravasation ( Fig. 1 ). The patient underwent emer-
gency endovascular embolization. 

Procedure: Transfemoral diagnostic arteriography was per-
formed after local anesthesia. The femoral artery was ac-
cessed through a 6Fr sheath. After overall study of the ab-
dominal aorta and the external iliac artery, selective catheter-
ization of the inferior epigastric artery was performed with
a microcatheter (Headway Duo 1.6Fr), and a micro-guidewire
(Transend 0.014 ′′ 205 cm) was used to confirm extravasation,
which corresponded to the left rectus abdominis in the MSCT
image. We conducted super-selective embolization by inject-
ing a mixture of n-butylcyanoacrylate (NCBA) and lipiodol at
a ratio of 1:3. Postprocedural angiography confirmed complete
embolization of the bleeding point ( Fig. 2 ). The patient’s clin-
ical symptoms improved, including achievement of hemody-
namic stability; the hemoglobin level at follow-up on day 3
was 93 g/L. No complications were recorded. 

Case 2 

A 57-year-old man with a history of COPD presented with
cough, dyspnea, and signs of infection. He was diagnosed with
acute exacerbation of COPD and pulmonary embolism. After
using anticoagulation therapy for some time, the patient felt
a pain in the left lower quadrant, accompanied by a palpable
tender mass. The hemoglobin level gradually dropped from
113 g/L to 96 g/L. The patient underwent an abdominal MSCT
scan. The images revealed a hematoma, 17 × 10 cm in size,
located in the left rectus abdominis with active extravasation
( Fig. 3 ). The patient underwent emergency endovascular em-
bolization. 

Procedure: Transfemoral diagnostic arteriography was per-
formed after local anesthesia. The femoral artery was ac-
cessed through a 6Fr sheath. After overall study of the ab-
dominal aorta and the external iliac artery, selective catheter-
ization of the inferior epigastric artery was performed via a
microcatheter (Headway 17) and a micro-guidewire (Chikai
0.010 ′′ 200 cm) was used to confirm extravasation, which cor-
responded to the left rectus abdominis on the MSCT image. We
conducted super-selective embolization by injecting a mix-
ture of NCBA and lipiodol at a ratio of 1:3. Postprocedural
angiography confirmed complete embolization ( Fig. 4 ). After
the operation, the patient’s clinical symptoms improved and
the patient achieved hemodynamic stability. The hemoglobin
level at follow-up on day 3 was 97 g/L. No complications were
recorded. 

Discussion 

Nontraumatic rectus abdominis hematoma accounts for 1%-
2% of all causes of acute abdominal pain [4] . The major risk
factor of this disorder is anticoagulation therapy. The in-
cidence of hemorrhagic complication from anticoagulation
drugs is about 8% [5] . According to Sheth [ 6 ], 70% of rectus
abdominis hematoma is related to anticoagulation therapy.
However, in 60% of patients, it is a comorbidity with advanced
kidney failure. In our first case, rectus abdominis hematoma
was a comorbidity with chronic kidney failure, while in the
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Fig. 2 – Digital subtraction angiography of the external iliac artery confirms extravasation (arrow) at the inferior epigastric 
artery (a). Following super-selective embolization, angiography shows no sign of extravasation (b, c). 

Fig. 3 – Axial and sagittal images in arterial and venous phase show a left rectus abdominis hematoma (arrow), with some 
high-density spots appearing within the hematoma (b). Angiography confirms extravasation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

second case, the patient was using anticoagulation drugs to
manage pulmonary embolism. These are risk factors for rec-
tus abdominis hematoma. Others risk factors include subcu-
taneous abdominal injections, blunt trauma, muscular exer-
tion (cough, exercise, etc.), surgery, pregnancy, and medical
comorbidities [6] . Coughing paroxysms can cause severe con-
traction of the abdominal muscles, resulting in injury to epi-
gastric vessels or the rectus muscle itself. In the present cases,
both patients experienced acute exacerbation of COPD, which
can cause paroxysmal coughing and facilitate arterial injury.
In Cherry et al.’s study of 126 patients, the most common signs
and symptoms of rectus abdominis hematoma were abdomi-
nal pain (84%) and abdominal wall mass (63%) [7] ; 55% of pa-
tients showed a decrease in the hemoglobin level of ≥ 0.4 g/dL
from the baseline. Sometimes, the hematoma expanded pos-
teriorly and could have perforated into the peritoneal cavity
[7] . 

Rectus abdominis hematoma is caused by the rupture of
one of the epigastric arteries or a tear in the muscle itself.
The injury can be caused either by direct abdominal trauma
or excessively forceful contraction of the rectus abdominis.
As the muscle contracts, its length changes and the vessels
must slide within it to avoid tearing. In addition, rupture of the
superior epigastric artery usually results in small hematomas
followed by their tamponade by the rectus sheath. In contrast,
hematomas caused by rupture of the inferior epigastric artery
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Fig. 4 – Digital subtraction angiography of the external iliac artery confirms extravasation (arrow) at the inferior epigastric 
artery (a). Following super-selective embolization, angiography shows no sign of extravasation (b, c). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

are less restricted because of the absence of the posterior rec-
tus sheath below the arcuate line and may even extend pos-
teriorly and beyond the midline [8] . In our 2 cases, patients
experienced inferior artery injury to a branch of the external
iliac artery, resulting in a large hematoma. 

Ultrasonography and computed tomography (CT) are cur-
rently the key procedures for diagnosis of acute abdominal
pain. Ultrasonography is an inexpensive, safe, and easy-to-
use diagnostic method as a first-line test for acute abdom-
inal pain. However, it has a sensitivity of 80%-90% and de-
pends on the physician’s experience; therefore, it could re-
sult in misdiagnosis of a small number of patients, especially
when attempting to accurately determine the origin of a de-
tected mass, and lead to unnecessary laparotomy. CT scans
are reported to be the perfect predictor of acute rectus sheath
hematoma, with sensitivity and specificity reaching 100% [8] .
It reveals accurate information about the size, location, ori-
gin, and extension of the hematoma and depicts the active
bleeding. In their study of 13 patients, Berna et al. [9] pro-
posed a method of classifying rectus sheath hematoma based
on CT findings. This method differentiates hematomas into 3
types with implications for presentation, severity/prognosis,
and therapy. Type I hematomas are intramuscular and unilat-
eral, with minimal to no hemodynamic compromise. Type II
hematomas are also intramuscular, but with blood between
the rectus abdominis and the transversalis fascia, with a pos-
sible decrease in the hematocrit. Type III hematomas are the
most severe, with blood extending to the peritoneum and the
prevesical space. According to this definition, our second case
was type III, which is a common occurrence in anticoagulation
therapy. 

The vast majority of patients with rectus abdomi-
nis hematoma can be treated conservatively because
the hematomas are usually self-limiting. These patients
are hemodynamically stable and have non-expanding
hematomas. Conservative treatment consists of rest, anal-
gesia, management of predisposing factors, compression
of the hematoma, ice treatment, and, if needed, reversal of
anticoagulation, fluid resuscitation, or blood transfusion [7] .
Endovascular embolization should be used in cases of failure
 

of conservative therapy and has a success rate reaching
90% [10] . In our second case, minimally invasive treatment
was necessary because the patient was diagnosed with pul-
monary embolism, and thus any delay in anticoagulation
therapy could have resulted in deterioration of the patient’s
condition. 

We used a microcatheter, which could super-selectively
facilitate entry into targeted vessels. Embolic agents can be
used, including coils and NCBA. When using coils, collateral
circulation has to be calculated, as well as the anatomical
structure of vessels. NCBA is preferred in cases of hemor-
rhage due to anticoagulation therapy because of its ability to
provide absolute embolization compared to other procedures.
Recently, Torcia et al. [11] reported successful embolization
of rectus abdominis hematoma using Squid-18. Endovascular
embolization, especially using NCBA, is a safe and effective
procedure [11] . 

Conclusion 

Rectus abdominis hematoma should be considered an emer-
gency condition. If the presentation is ambiguous, it could re-
sult in late diagnosis and a catastrophic outcome. CT is con-
sidered the first-line method of detecting and evaluating cru-
cial features of the condition, such as signs of extravasation.
Endovascular embolization is necessary, safe, and effective in
patients who are administered anticoagulation therapy and
are resistant to conservative treatment. 
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