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A B S T R A C T

We described the utility of computed tomography (CT) angiography in detection of bleed-

ing vessels for a rapid percutaneous arterial embolization of the spontaneous rectus sheath

hematoma. A 70-year-old woman comes to our attention with acute abdominal pain and a

low hemoglobin level. An unenhanced CT was performed demonstrating a large rectus sheath

hematoma. A conservative management was initially established. Despite this therapy, the

abdominal pain increased together with a further decrease of hemoglobin values. A CT an-

giography was then performed, demonstrating an active bleeding within the hematoma and

addressing the patient to a rapid percutaneous arterial embolization.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the 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/).

Introduction

Rectus sheath hematoma (RSH) is a rare clinical condition
caused by bleeding into the rectus abdominis muscles due to
the rupture of superior or inferior epigastric artery or caused
by direct muscular tear [1]. The frequency of this occurrence
is increasing with the use of anticoagulant therapy [2], and it
can generate a misdiagnosis as it may mimic many acute ab-

dominal conditions [3,4].The most common presenting features
are acute abdominal pain, palpable abdominal wall mass and
decrease in hemoglobin levels [1,3]. Appropriate and early di-
agnosis is important to exclude a false acute abdomen and to
avoid unnecessary exploratory surgery. Computed tomogra-
phy (CT) is the main diagnostic modality; in particular, CT
angiography can demonstrate the existence of the active bleed-
ing within the hematoma [5,6]. In most cases, the RSH
management is conservative [3]. However, an invasive
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intervention should be always considered when clinical se-
verity criteria are present, such as a neurologic deficit and
hemodynamic instability or persistent abdominal pain [7].

We described a case of a 70-year-old woman with a large
RSH, in which the CT angiography examination proved to be
decisive for urgent embolization.

Case report

A 70-year-old woman, subjected to an anticoagulant therapy
after a recent aortic valve repair, came to our observation
manifesting an acute abdomen, anemia, palpable abdominal
mass, and abdominal pain localized in the right subcostal
region. Initially, the patient underwent a liver sonography on
suspicion of an acute cholecystitis, but the examination did
not confirm this clinical suspicion. In addition, the patient

denied any recent traumatic event. Because of the hemoglo-
bin level reduction at 9.5 g/dL together with the presence of
an apparent peritoneal irritation, an urgent unenhanced CT
was done. The CT examination revealed a 12 × 9 × 4-cm right
RSH with a mixed pattern, with fluid-fluid levels due to
hemorrhagic sedimentation (hematocrit effect) (Fig. 1). The
choice for an unenhanced CT examination was considered
because of the high serum creatinine level and the condition
of solitary kidney for prior nephrectomy. Then a conservative
management with analgesia, intravenous hydration, stop-
ping of anticoagulants, and transfusion has been established.
Despite this therapy, in the subsequent 2 days, the abdomi-
nal pain worsened and the hemoglobin level continued to
decrease (8 g/dL). The clinical worsening justified the appeal
to an urgent CT angiography, demonstrating an active arteri-
al extravasation (small jet) within the hematoma (Fig. 2),
originating from a media branch of right superior epigastric
artery (Fig. 3).

Fig. 1 – Unenhanced computed tomography (CT) at the level of the upper right abdomen (A) shows, in sagittal plane, a large
rectus sheath hematoma (yellow arrowhead) with hematocrit effect (white arrowhead in axial images B and C).

Fig. 2 – Axial images of computed tomography (CT) angiography obtained in the arterial (A), venous (B), and late (C) phases
show active bleeding (yellow arrowhead) in superior region of hematoma.
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The patient underwent an urgent digital subtraction angi-
ography that confirmed the jet of active bleeding from distal,
medial collateral of right superior epigastric artery (Fig. 4); then,
the collateral branch was embolized using the axium detach-
able coil system (Helix ev3). The final digital subtraction
angiography control confirmed the complete embolization.

The postoperative course was characterized by the rapid res-
olution of pain with increased hemoglobin level (10.5 g/dL). Early

follow-up showed the absence of clinical complications and
the reduction of the hematoma.

Discussion

RSH is a rare condition caused by bleeding into the rectus
abdominis muscles; it represents the cause of acute

Fig. 3 – Computed tomography (CT) angiography clearly shows arterial jet extravasation (yellow arrowhead) in superior
region of hematoma (A and B) originating from a media branch of right superior epigastric artery (volume rendering image
in C: yellow arrowhead).

Fig. 4 – Selective angiography before embolization (A) shows the active bleeding (yellow arrowhead) and complete cessation
of extravasation after embolization (B and C).
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abdominal pain in less than 2% of the cases [1]. RSH develop-
ment is due to the rupture of the epigastric arteries or caused
by direct abdominal trauma or excessively forceful contrac-
tion of the rectus abdominis [1].

Several risk factors have been described in the literature:
trauma, surgery, anticoagulation, coughing, intense rectus
muscle contractions, pregnancy, and various medical condi-
tions (vasculitis or hematologic disorders) [1].

The most common presenting signs or symptoms are ab-
dominal pain, palpable abdominal wall mass, decrease in
hemoglobin level, abdominal wall ecchymosis, and perito-
neal irritation; less frequently, nausea or vomiting, tachycardia,
constipation, dizziness, urinary retention, and abdominal dis-
tension have been reported [1,3].

These various signs or symptoms may result in a wide
range of misdiagnoses, such as acute appendicitis, cholecys-
titis and biliary colic, diverticulitis, strangulated hernia,
intestinal obstruction, ovarian torsion, and abdominal aneu-
rysm [1,4].

An appropriate and early diagnosis has the potential to avoid
unnecessary exploratory surgery.

CT is the diagnostic modality of choice for patients with
RSH, and it is more accurate than ultrasonography, providing
not only more accurate information such as location, size,
origin, and extension of the rectus hematoma, but also exclu-
sion of other acute abdominal conditions [1,3–5]. In addition,
CT angiography is extremely important because it can dem-
onstrate the existence of the active bleeding within the
hematoma [6].

Anyway, an evident active bleeding at CT examination is
not necessarily related to a clinical severity, and, therefore,
should be not considered a stand-alone criterion for invasive
treatment. Other clinical severity criteria, such as neurologic
deficit, hemodynamic instability, and persistent abdominal pain,
must be simultaneously present to proceed with invasive in-
tervention [7].

The more typical unenhanced CT findings are a hyperdense
muscular mass (measuring between 60 and 80 Hounsfield
units [HU]), a mixed pattern with fluid-fluid levels due to the
hematocrit effect, an isodense mass with hypodense areas
[4,8], and a contrast material extravasation on CT angiogra-
phy [7]. The active arterial bleeding (contrast extravasation)
is seen as a focal area of higher density within the hema-
toma, presenting similar values of the abdominal aorta or
major adjacent arteries [8,9]. Willmann et al. [10], however,
reported HU mean values for the active bleeding equal to
115 HU (range: 91-274 HU), significantly lower than those mea-
sured over splanchnic arteries (range: 126-315 HU; mean
199 HU), but significantly higher than typical unenhanced,
hyperdense, muscular hematomas (range: 28-82 HU; mean
54 HU).

In most rectus hematomas, the management is conserva-
tive and typically self-limited as the bleeding tamponades itself
[3]. It includes analgesia, intravenous hydration, stopping, and
antagonizing of anticoagulants and transfusion [11]. Indica-
tions for invasive treatment (surgery or catheter embolization)
are persistent bleeding, hemodynamic instability, and neuro-
logical deficit [7].

In the past, the most used treatment was surgery with evac-
uation of hematoma and ligation of bleeding vessels. Presently,

the gold standard is the endovascular percutaneous treat-
ment, considered a less invasive alternative [8,12,13].

Our case emphasized the need to always perform a CT an-
giography after an unenhanced CT scan, when a large rectus
abdominis muscle hematoma is present in an anticoagu-
lated patient.

In conclusion, the CT angiography examination must be con-
sidered necessary for a correct therapeutic pathway in patients
with rectus sheath hematoma presenting also severe clinical
criteria.
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