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Introduction. Spontaneous rectus sheath hematoma (SRSH) is characterized by bleeding within the rectus abdominis muscle
sheath, one of the rare causes of acute abdominal pain. Early diagnosis is imperative in SRSH to prevent complications and the
treatment is usually conservative.We intended to present in this study our experiencewith SRSH patients with respect to diagnostic
evaluation and management of their disease. Materials and Methods. In this retrospective study, 14 patients who had received
treatment for SRSH in our clinic between January 2012 and December 2017 were assessed in terms of demographic and clinical
characteristics, comorbidities, laboratory parameters, diagnostic approach methods, treatment practices, length of hospital stay,
and patient outcomes. Results. The patients consisted of 10 (71.4%) females and 4 males (28.6%). The age of the patients ranged
between 47 and 93 with a mean age of 66.5 ± 12.1. Anticoagulant treatments were being administered to 5 (35.7%) patients,
antiplatelet treatments to 4 (28.5%) patients, and both anticoagulant and antiplatelet treatments to 4 (28.5%) patients. The most
common triggering factor was severe cough and the most common initial symptom acute abdominal pain (71.4%). In physical
examinations, the entire patients had generalized abdominal tenderness, 10 (71.4%) voluntary guarding and 7 (50%) a right lower
quadrant mass. The diagnosis was confirmed by abdominal ultrasonography and computed tomography. Based on the computed
tomography findings, the disease was classified as Type 2 found in 9 (64.3%) patients, Type 1 in 3 (21.4%) patients, and Type 3 in
2 (14.2%) patients. All the patients were treated conservatively. They were hospitalized for 1 to 23 days. There was no mortality.
All the patients were followed up between 3 months and 2 years and no recurrence was recorded. Conclusion. Considering the
presence of SRSH particularly in older female patients who use anticoagulant drugs and have newly developed an abdominal pain
and a palpable mass after coughing spells is the key to make an early and correct diagnosis and to prevent possible morbidity and
mortality with an appropriate treatment method.

1. Introduction

Spontaneous rectus sheath hematoma (SRSH) is a benign
pathology developing after accumulation of blood in the
rectus sheath due to a rupture of epigastric vessels or tear
of the rectus muscle [1]. Considered as a complication
of patients who receive anticoagulants, unfractioned and
low-molecular-weight heparins (LMWH) and/or antiplatelet
therapies and as a relatively rare cause of acute abdominal
pain, this clinical condition can usually be self-limiting
when conservative treatment methods are used [2, 3]. How-
ever, SRSH can sometimes progress fast and reach life-
threatening magnitudes and may even result in hemorrhagic

shock and death due to massive bleeding [4, 5]. Its major
risk factors include female gender, advanced age, hyperten-
sion, atherosclerosis, hematologic diseases, collagen vascular
disorders, degenerative muscle diseases, intra-abdominal
injections, paracentesis, peritoneal catheter insertion, preg-
nancy, obesity, blunt trauma, abdominal surgery, excess-
uncontrolled exercising, and increased abdominal pressure
from cough or sneeze [6].

Clinical, laboratory findings and radiological examina-
tions are helpful in diagnosing SRSH. As anticoagulant
therapies are the top predisposing factor in its etiology,
spontaneous hematoma has become increasingly common in
recent years with increase in the number of patients receiving
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these treatments. Its symptoms are generally nonspecific,
often involving abdominal swelling, tenderness and pain,
fever, nausea, vomiting, guarding, rebound, tachycardia,
fatigue, hypotension, and syncope. In physical examinations,
mostly a painful, nonpulsatile mass (often localized in the
right lower quadrant), tenderness, and abdominal guarding
are detected through palpation [7]. Berna et al. proposed
in their study conducted in 1996 a method for classification
of rectus sheath hematoma based on computed tomogra-
phy (CT) findings. This method divides hematomas into 3
types depending on presentation, severity, prognosis, and
treatment. Type 1 is a mild, intramuscular, and unilateral
condition without any hemodynamic compromise and does
not require hospitalization. Type 2 is a moderate, unilateral
or bilateral, and intramuscular condition with blood between
rectus abdominis and transversalis fascia with a possible
decrease in hematocrit and requires hospitalization. Type
3 is a more severe, unilateral or bilateral condition usually
affecting patients taking anticoagulants where blood extends
up to peritoneum and prevesical space with a possible
decrease in hematocrit and a hemodynamic impairment
and requires hospitalization and blood transfusion [8]. The
treatment varies depending on the severity, location, and
size of the hematoma, the patient’s condition, the degree
of hemodynamic impairment, the status of coagulation,
and the type and extent of SRSH as found with tomogra-
phy.

In this study, we tried to present the demographic and
clinical characteristics, comorbidities, laboratory parameters,
hospitalization times, and outcomes of the patients which we
monitored and treated due to SRSH diagnosis as well as our
diagnostic approaches and treatment practices, also referring
to the information in the literature.

2. Materials and Methods

2.1. Subjects and Study Protocol. We reviewed retrospec-
tively 14 patients who were diagnosed and treated for
SRSH at the General Surgery Clinic in Trabzon Kanuni
Training and Research Hospital between January 2012 and
December 2017. The recorded data included demographic
characteristics, anamneses, comorbid diseases, symptoms,
physical examination findings, laboratory test results such
as hemoglobin, international normalized ratio (INR), pro-
thrombin time (PT), activated partial thromboplastin time
(aPTT), hematoma sizes, SRSH types per tomography find-
ings as well as the treatment methods used, previous anti-
coagulant and/or antiaggregant therapies patients used and
the reasons for starting such therapies, the time to restarting
these therapies after recovery, the amount of blood and blood
products given, lengths of hospital stay and long-term follow-
up results.

The protocol of this studywas approved by the local ethics
committee and it was implemented in accordance with the
principles of the Helsinki Declaration revised in 2000.

2.2. Statistical Analysis. All statistical data analyses were
carried out using descriptive statistics on the SPSS statistics

software (SPSS Inc., Chicago, IL, USA), version 15.0. Kruskal
Wallis; Mann–Whitney U and Chi Square tests were used
for comparisons. A Spearman correlation analysis was per-
formed to evaluate the relationship between hematoma size
and INR. The statistical significance level was accepted as
p<0.05.

3. Results

From the 14 patients diagnosed with SRSH, 10 (71.4%) were
female and 4 (28.6%) male. The ages of the patients ranged
between 47 and 93 with a mean age of 66.5 ± 12.1. The
anamneses of the patients revealed that 5 (35.7%) patients
had excessive cough due to chronic obstructive pulmonary
disease (COPD) attacks, 3 (21.4%) patients excessive cough
due to flu, 2 (14.2%) patients excessive exercising, and 2
(14.2%) patients strain due to constipation. The mainly
comorbid diseases included hypertension (HT) in 9 (64.3%)
patients, obesity in 8 (57.1%), diabetes mellitus (DM) in 6
(42.3%), COPD in 5 (35.7%), coronary artery disease (CAD)
in 5 (35.7%), chronic constipation and dyspepsia in 4 (28.5%),
and atrial fibrillation (AF) in 3 (21.4%). The mainly initial
symptoms included sudden abdominal pain in 10 (71.4%)
patients, hypotension in 3 (21.4%), vomiting in 2 (14.2%), and
ecchymosis in abdominal wall in 2 (14.2%).

Six (57.1%) patients were using insulin due to DM and 3
(21.4%) patients subcutaneous LMWH. All of these patients
were using their upper arm regions for injections.

In their physical examinations, the entire patients had
generalized abdominal tenderness, 10 (71.4%) of them had
voluntary guarding, 7 (50%) had a right lower quadrant mass,
and 3 (21.4%) had bilateral lower quadrant masses.

The hemoglobin values of the patients ranged between 8.1
and 15.7 g/dL (mean 12.9) and their INR values between 0.8
and 5.5 (mean 2.9). There was a strong positive correlation
between INR and hematoma size (r = 0.714, p = 0.004). PT
ranged between 9.8 and 88.9 sec. with amean time of 36.1 sec.
aPTT ranged between 26.4 and 192 sec. averaging 87 sec.

All patients underwent an abdominal ultrasound (USG)
scan and hypoechoicmasses compatible with hematomawere
detected in the right or left rectus sheaths. The sizes of
hematomas ranged between 12mm and 97mm. The mean
hematoma size was 22.3 ± 10mm in Type 1, 40.6 ± 9.6mm in
Type 2, and 93.5 ± 4.9mm in Type 3.There was a statistically
significant difference between hematoma sizes with respect to
their types (p = 0.014) (Figures 1(a), 1(b), 1(c), and 1(d)).

An abdominal CT scan was administered to the entire
patients and the tomographic data showed that 9 (64.3%)
patients had Type 2 SRSH, 3 (21.4%) patients Type 1 SRSH,
and 2 (14.2%) patients Type 3 SRSH (Figures 2(a) and
2(b)).

While 5 (35.7%) patients were receiving anticoagulant
therapy, 4 (28.5%) antiplatelet therapy, and 4 (28.5%) both
anticoagulant and antiplatelet therapies, 1 (7.1%) patient was
not using any drug of this group. Of these patients, 9 (64.3%)
were using these drugs due to cardiac reasons, 2 (14.2%) due
to deep vein thrombosis (DVT), 1 (7.1%) due to cerebrovascu-
lar disease (CVD), and 1 (7.1%) due to pulmonary embolism
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(a) (b) (c) (d)

Figure 1: (a) B mode ultrasonographic image shows the SRSH. Increased muscle size with an ovoid fusiform border (red arrows) is seen.The
SRSH is unilateral and does not dissect the fascial planes. Normal bladder is shown with yellow star (Type 1). (b) B mode ultrasonographic
image shows that the SRSH is intramuscular but with blood between themuscle and the transversalis fascia, bilaterally. No bloodwas observed
in the prevesical space. Complicated part of the SRSH is shownwith blue arrow. Blood between the transversalis fascia and themuscle is shown
with a red arrow (Type 2). (c) In the ultrasonographic image, the SRSH affects the muscle (blue arrows), and the blood is seen between the
transversalis fascia and the muscle (red star) (Type 3). (d) In the ultrasonographic image, the SRSH affects the muscle (yellow arrow), and the
blood is seen in the peritoneum and perivascular space (purple star) (Type 3).

(a) (b)

Figure 2: (a) Axial computerized tomography image shows Type 2 right SRSH that mimics an extra-abdominal mass image (blue arrow). (b)
Axial computerized tomography image shows Type 3 left SRSH with prevesical fossa involvement (blue arrow).

(PE). After the patients had recovered clinically, they were
reintroduced the abovementioned drugs 2-23 days (mean 7.6
days) later.

All the patients received medical treatment and 8 (57.1%)
patients in total were given blood or blood products. Fresh
frozen plasma (FFP) was given to 8 (57.1%) of these and
red blood cells (RBC) were given to 3 (21.4%). Additionally,
5 (35.7%) patients were given vitamin K. There was no
statistically significant correlation between SRSH type and
need for blood transfusion (p=0.586). No interventional
procedure or surgical treatment was administered to any of
the patients.

The patients were bedded in the hospital for 1-23 days
(mean 7.9 ± 6.4 days). The mean length of stay was 3.0 ±

2.6 days in Type 1, 6.8 ± 4.0 days in Type 2, and 20.0 ± 4.2
days in Type 3. There was a statistically significant difference
between the lengths of stay with respect to SRSH types (p
= 0.035). There were no thromboembolic complications or
mortality. All the patients were followed up for 3 months
to 2 years and their physical examinations were performed
during their check-ups. No recurrences were found in any
of the patients. All of these abovementioned demographic
and clinical characteristics of the patients are summarized in
Table 1.

4. Discussion

SRSH occurs mostly in patients who receive an anticoag-
ulant or antiaggregant therapy for some reason. Excessive
strain occurring during severe coughing and constipation,
increased abdominal pressure particularly in pregnancy and
underlying bleeding disorders lead to SRSH as a result of a
rupture in the superior or inferior epigastric vessels. While
the bleeding occurring in the superior epigastric vessels is
unilateral, minor, and fusiform and can be self-limiting, the
bleeding occurring in the inferior epigastric vessels may grow
gradually due to the absence of the rectus sheath on the
posterior, gains a bilober character, and can expand beyond
the midline heading towards the posterior. Such patients lose
more blood in this way.When the anatomy of rectus sheath is
examined, it is seen that the region is supported by the rectus
sheath on the arcuate line at the posterior, but the supporters
of the rectus sheath at the posterior are only transversalis
fascia and peritoneum below the arcuate line, that is, in the
region where the inferior epigastric vessels are located. Since
these do not have any strong buffering property, hematomas
below the arcuate line have a tendency to expand [9, 10].

The inferior epigastric artery is relatively more impor-
tant than the superior epigastric artery in terms of blood
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circulation in the abdominal wall because the outer diameter
of the deep inferior epigastric artery (DIEA) is 3.4mm on
the average, whereas that of the superior epigastric artery
is 1.6mm. Also, the largest periumbilical perforators take
origin from the terminal branches of the DIEA and are
often located within the lowest tendinous intersection of the
rectus abdominis [11]. According to the law of Laplace, the
smaller the radius, the less the wall tension. This means
that diameter and wall tension are directly proportional [12].
For this reason, we think that a reason for SRSH to occur
more frequently under the umbilicus is that the diameters
of superior and inferior arteries are different. In this study,
SRSH was detected in 8 (57.1%) patients under the umbilicus
and in 6 (42.9%) patients above the umbilicus. Especially in
older women vessels and muscles become more susceptible
to trauma due to decreased muscle mass, making SRSHmore
common in this group. In fact, 71.4% of the patients in this
study were women at advanced age.

In the anamneses of the patients diagnosed with SRSH,
use of anticoagulant drugs is one of the most common
risk factors. In our study, 92% of the patients had been
receiving anticoagulant and/or antiaggregant therapy for
various reasons. Such therapies not only impair coagulation
procedure with their anticoagulant effects but also lead to
thrombocytopenia, which results in SRSH. In a study on 115
rectus sheath hematoma cases made by Sheth et al., use of
anticoagulant and antiaggregant drugs in combination was
found to increase the risk of major bleeding and rectus sheath
hematoma even further and 1/4 of the subjects in their study
were found to use both drugs at the same time [13]. Similarly,
we also found in our study that 28% of the patients used these
two groups of drugs in combination. Additionally, there was a
strong positive correlation between INR and hematoma size.
Hematomas reaching very large sizes were seen in patients
having excessively high INR values due to anticoagulant
overdoses. This situation can be explained as bleeding that
can occur in any part of the body at high INRs happens to
take place in the rectus sheath in these patients.

As rectus sheath hematoma is found in less than 2% of
patients presenting with acute abdominal pain, it does not
readily come to mind as one of the initial diagnoses of acute
abdominal pains and making the diagnosis clinically may
be difficult especially in emergency rooms. SRSHs may be
confusedmostly with appendicitis, renal colic and abdominal
hernia that can cause pain in the right lower abdominal
quadrant as well as with gynecological diseases and other
intra-abdominal pathologies such as diverticulitis, biliary
diseases, pancreatitis, intestinal obstruction, colorectal dis-
eases, abdominal tumors, and ruptured aortic aneurysm [1].
Although USG is used for initial examination due to easy
access, fast application, and absence of radiation, contrast-
enhanced CT is preferred as a primary diagnostic modality
with 100% sensitivity and specificity in establishing a diag-
nosis, and it can even show active bleeding [14, 15]. CT
also prevents unnecessary surgical interventions by excluding
other intra-abdominal pathologies, provides information on
the origin, extension, and nature of the hematoma, and
helps in identification of the treatment option by classify-
ing rectus sheath hematomas by their anatomic structures,

sizes, and localizations. While small hematomas are treated
using conservative methods such as bed rest, analgesia,
ice application, compression, and treatment of underlying
predisposing conditions, larger hematomas should be treated
with fluid resuscitation, blood transfusion, and reversal of
anticoagulation if the patient is not stable hemodynamically
and there is expanding hematoma or symptomatic anemia. In
such cases, anticoagulant and antiaggregant therapies need to
be discontinued until the bleeding is controlled. In patients
who do not respond to conservative treatment, are unstable
hemodynamically and have uncontrollable bleeding or a
hematoma continually increasing in size or an infected com-
plicated hematoma and patients who show severe peritoneal
irritation or signs of abdominal compartment syndrome, an
angiography should be performed to identify the bleeding
artery radiologically, coil or gel embolization should be
applied to the bleeding vessel, or the hematoma should be
drained surgically and the bleeding artery ligatured [16]. In
their retrospective study involving 29 patients, Gradauskas
et al. observed that 5 patients (17.2%) had the signs and
symptoms of hypovolemic shock and 4 of them had to
undergo embolization, which resulted successful in all of
them [17]. It should be kept inmind that surgical intervention
has a mortality risk and should be considered a technique
of last resort [18]. In general, not all SRSHs relapse or
leave sequels in the long-run. All of the patients in this
study were treated conservatively and their hematomas were
resolved spontaneously. Effective analgesia was provided and
local ice application was done in all patients. Additionally,
blood or blood products replacements were performed in
8 patients and 5 of these were also given subcutaneous
vitamin K. Since there was no SRSH expansion in their
follow-up ultrasonographies while staying in the hospital,
their conservative treatment was continued. Interestingly, no
statistically significant correlation was found in our study
between the types of SRSH and need for blood transfusion.
Blood or blood product replacements were done more in
Type 2 and Type 3 cases where the magnitude of bleeding
and hematoma were larger. We think the statistical result
obtained here may have been influenced by the small size of
the sample.

This study showed that there was an increase in hem-
atoma size as the SRSH type advanced from 1 to 3. This is
consistent with the literature data [16].

A statistically significant difference was found in our
study between lengths of hospitalizationwith respect to SRSH
types. The patients with Type 3 SRSH were observed to stay
longer in the hospital than those with other types. We think
that this was associated with the fact that Type 3 involved
more bilateral bleeding extending to the fascial plan, inner
peritoneum, and prevesical region, which led to a drop in
hemoglobin values and resulting prolongation of treatment
time and hematoma resorption time.

Rarely, mortality can occur in SRSH cases (about 4% on
the average) [5, 7]. In the literature, mortality seems to be
associated more with serious comorbid diseases, anticoag-
ulant therapies, broad SRSHs, increased number of blood
transfusions, and upper gastrointestinal system bleedings [16,
19]. There was no mortality in the present study.
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The limitations of this study include its retrospective
nature and small sample size. The diagnosis, risk factors,
and treatment methods for SRSH patients that have been
described here cannot be generalized. Nevertheless, we think
the data obtained here may become more valuable with
further multicenter studies including a broader patient pop-
ulation.

In conclusion, SRSH is a cause of acute abdominal pain
that has come to occur more frequently today due to an
increase in the use of anticoagulant and/or antiaggregant
drugs for various reasons. Any comorbid disease should
immediately be questioned particularly in older female
patients who use anticoagulant drugs, who have a newly
developed abdominal pain and a palpable mass, who have
low hemoglobin levels, and who have hypotension or tachy-
cardia. Conditions that increase intra-abdominal pressure
such as cough, sneeze, and straining should be investigated
by way of a careful anamnesis. Suspecting of SRSH in such
situations will enable early and correct diagnosis, and, with
an appropriate treatment method, morbidity and mortality
will be prevented in these patients before any hemodynamic
instability, abdominal compartment syndrome, or multiple
organ dysfunction syndrome occur.
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The data used to support the findings of this study are
available from the corresponding author upon request.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] A. Hatjipetrou, D. Anyfantakis, and M. Kastanakis, “Rectus
sheath hematoma: A review of the literature,” International
Journal of Surgery, vol. 13, pp. 267–271, 2015.

[2] O. M. Aktürk, S. I. Kayılıoğlu, İ. Aydoğan et al., “Spontaneous
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[8] J. D. Berná, V. Garcia-Medina, J. Guirao, and J. Garcia-Medina,
“Rectus sheath hematoma: diagnostic classification by CT,”
Abdominal Imaging, vol. 21, no. 1, pp. 62–64, 1996.

[9] V. M. Alla, S. M. Karnam, M. Kaushik, and J. Porter, “Spon-
taneous rectus sheath hematoma,” The Western Journal of
Emergency Medicine, vol. 11, no. 1, pp. 76–79, 2010.

[10] K. H. Changal, S. Saleem, and G. Ghous, “Rectus sheath
haematoma: a raremasquerader for abdominal pain,” BMJ Case
Reports, vol. 2017, 2017.

[11] A. R. Gagnon and P. N. Blondeel, “Deep and superficial infe-
rior epigastric artery perforator flaps,” Cirugı́a Plástica Ibero-
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