
ORIGINAL RESEARCH

Introduction
Rectus sheath hematoma (RSH) results from the bleeding of 

the epigastric artery or one of its branches into the rectus sheath1 
(Figure 1). RSH accounts for less than 2% of patients presenting 
with acute abdominal pain syndromes.2 Unfortunately, it is fre-
quently misdiagnosed, leading to increased morbidity and a reported 
mortality rate of up to 25%.3

RSH can be caused by direct abdominal trauma and, less com-
monly, can occur spontaneously.4 The mean age at presentation 
varies between 45 to 70. Potential risk factors identified to date 
include age, direct abdominal trauma, strong contraction of the 
rectus, iatrogenic vascular injuries after abdominal wall procedures, 
anticoagulation, pregnancy, gender (women are more commonly 
affected), and chronic use of corticosteroids.5 

Abdominal pain is the most common symptom at presentation, 
along with a palpable abdominal wall mass.3 However, the patient’s 
presentation may vary significantly, depending on the size of the 
hematoma and the functional status of the patient. Treatment mo-
dalities include invasive procedures and conservative management. 
Thus, while stable patients with self-limiting RSH can benefit from 
conservative treatment, patients with active blood extravasation 
on computed tomography (CT), expanding RSH, or who are 
hemodynamically unstable often require intervention.6 However, 
the decision-making process is not always so simple and often 
represents a clinical challenge. Unfortunately, there is no current 
consensus to guide treatment selection for these complex patients.

When, Why, and for Whom?
Conservative treatment is the most common therapy for RSH 

because it is usually self-limited.3 Therefore, the first step to take is 
to assess the patient’s hemodynamic status. Hemodynamically stable 
patients will probably benefit from conservative treatment, and an 
ultrasound is often enough to make the diagnosis.7 Anticoagulants 
should be discontinued, and appropriate administration of vitamin 

K, fresh frozen plasma, and platelet transfusion can successfully arrest 
progression of RSH.8 In line with this, Berná et al have demonstrated 
a high success rate after conservative treatment, even in patients with 
large hematomas and hemodynamic changes.9

On the other hand, intravenous fluid resuscitation should be 
started in hemodynamically unstable patients. Red blood cell 
(RBC) transfusion depends on the hemodynamic status and pres-
ence of comorbid conditions.6 In an acutely hemorrhaging pa-
tient, transfusions should not be delayed awaiting laboratory tests. 
In addition, those patients who become hemodynamically stable 
with fluid resuscitation are managed as stable patients (transfuse if 
hemoglobin is <7g/dL).10 CT angiography must be performed as 
soon as possible. CT can help classify RSH according to the Berná 
classification as well as show evidence of active blood extravasa-
tion. The Berná grading system classifies RSH into 3 types: Type 
I, intramuscular and unilateral hematoma without hemodynamic 
compromise; Type II, unilateral or bilateral hematoma with blood 
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Figure 1. Anatomical posterior view of a rectus sheath  
hematoma.
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between muscle and transversalis fascia, with a possible decrease 
in hematocrit; and Type III, hematoma associated with hemody-
namic instability and with blood extending to the peritoneum and 
prevesical space6 (Figure 2). Active extravasation on CT angiog-
raphy and a hematoma volume of >1000 mL to 1300 mL have 
been previously identified as predictors of conservative treatment 
failure.6,11 Therefore, the presence of active hemorrhage on CT 
angiography and/or hematoma (Type III) should promptly trigger 
endovascular arterial embolization or surgery. Historically, surgi-
cal ligation of the bleeding epigastric vessels was the treatment for 
uncontrolled RSH. However, it is well known that this technique 
is severely limited by the difficulties in localizing and ligating the 
bleeding vessel within the hematoma. Open surgery or guided 
drainage of RSH should be avoided when possible because it can 
diminish the potential tamponade effect of the rectus sheath.12 In 
line with this, surgery must be reserved for draining infected RSH 
and for controlling the bleeding in those health centers without 
hemodynamic and interventionist units. Selective arterial embo-
lization, on the other hand, has been accepted as an effective and 
safe method for treating acute bleeding in patients with RSH.13 
(Figure 3). Diamantopoulos et al reported 95.2% and 95% tech-
nical and clinical success, respectively, without rebleeding after 

epigastric artery embolization.14 Similarly, in a study by Contrella 
et al, the procedure only had to be repeated in 3 of the 32 patients 
who underwent endovascular embolization. In addition, no patient 
underwent surgery for RSH.6

Among patients with clear indications for conservative and inva-
sive treatment, there is a complex group of patients in whom the 
choice of treatment must be based on several factors. For example, 
it has been proven that in cases of persistent hemodynamic instabil-
ity despite intravenous resuscitation and/or the need of more than 
4 RBC units, an invasive treatment should not be delayed.6,11,15 
Similarly, care should be maximized in patients with changes ≥10 
and ≥4g/dL in hematocrit and hemoglobin, respectively, as they 
have been recognized as predictors of failure after conservative 
treatment.11  The Berná grading system is also useful for stratifying 
patients with RSH. While patients with Type III RSH should 
undergo an invasive treatment, those with Type I RSH will benefit 
from conservative treatment. Closer follow-up is reasonable in pa-
tients with Type II RSH, and in case of a minimal deterioration in 
the hemodynamic status, invasive treatment should not wait.1 Older 
individuals are more likely than younger individuals to be affected 
by RSH due to a higher use of anticoagulant and antiaggregant 
drugs as well as a lower elasticity of epigastric vessels.16 Women 
are also more commonly affected, most likely due to less support 
from the rectal muscle mass compared with men.5 Other condi-
tions, such as chronic corticosteroid use, have also been associated 
with RSH, probably due to interaction with coagulation factors.17

To date, there is a lack of consensus and algorithms to guide the 
decision-making process in the emergent setting of patients with 
RSH. For this reason, we have previously proposed an algorithm 
for RSH treatment based on an artificial neural network.11 It aims 
to identify, with a high degree of accuracy, those patients at risk of 
progressive RSH in whom early intervention could prevent clinical 
deterioration. We stratified patients into 3 groups: low, medium, 
and high risk. The group at low risk are represented by young and 
hemodynamically stable patients with limited RSH (Type I RSH 
and/or volume ≤ 1000 mL). This group can be safely managed with 
conservative treatment. The group at high risk are those patients 
with Type III RSH and/or hemodynamically unstable patients. 
This group will benefit from prompt intervention. Endovascular 
treatment should be prioritized over surgery whenever possible and 
available. Finally, the moderate risk group consists of older patients 
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Figure 2. Berná grading system (I–III) of rectus sheath  
hematoma based on computed tomography imaging.

Figure 3. Super-selective transarterial embolization of active 
bleeding in a patient with rectus sheath hematoma.
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with changes in laboratory studies (hematocrit and hemoglobin) 
and/or Type II RSH. Intravenous fluid resuscitation and transfu-
sions (if needed) should be instituted as early as possible in this group. 
Failure of this compensation attempt or the need for more than 
4 RBC units should trigger immediate intervention (Figure 4).

Conclusion
RSH is a rare disease with high morbidity and mortality. Although 

uncommon, RSH should be considered a potential cause of abdomi-
nal pain, especially in older patients, anticoagulated, with a history 
of abdominal trauma or strong contraction of the rectus. Both con-
servative and invasive management are valid treatment modalities 
depending on the clinical presentation of the patient. In addition, 
endovascular interventions represent an attractive minimally inva-
sive alternative with a high success rate and reduced morbidity. n
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Figure 4. Proposed treatment algorithm for the management 
of rectus sheath hematoma (IR = interventional radiology; 
RBCs = red blood cells). 
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