Published Online: 6 October 2006

© 2006 by the Société Internationale de Chirurgie

World J Surg (2006) 30: 2050-2055
DOI: 10.1007/s00268-005-0702-9

Rectus Sheath Hematoma: A Series of

Unfortunate Events

Andreas Luhmann, MRCS, Eiffon Vaughn Williams, MB, Bch, FRCS
Royal Glamorgan Hospital, Ynys Maerdy, Llantrisant, CF72 8XR, UK

Abstract

Introduction: Rectus sheath hematoma is rare. It can present to physicians in many specialties,
but invariably the surgeon is contacted regarding management. It is frequently difficult to
diagnose, which can result in delay of treatment or unnecessary surgery. Its incidence is on
the rise.

Methods: We present a series of four cases of rectus sheath hematoma that presented to our
hospital within a 5-month period. A comprehensive up-to-date review of the literature was
undertaken.

Results: Our research highlights the diagnostic dilemmas, the spectrum of severity (all three
grades are represented), the complications, and the need for interdisciplinary awareness.
Conclusions: Rectus sheath hematoma is a rare but important entity in the differential diagnosis of
abdominal pain. Interdisciplinary awareness of this condition is essential, as it is frequently difficult
to diagnose, leading to delay in treatment or unneeded surgery. Grade 3 hematomas can lead to

abdominal compartment syndrome and can be fatal.

R ectus sheath hematoma (RSH) is a rare condition. It
enters into the differential diagnosis of abdominal
pain but is frequently difficult to diagnose. Patients pre-
sent with varying symptoms, but the most constant fea-
tures are abdominal pain and a mass in the lower
abdomen, most frequently on the right side. Clinical ex-
amination, however, is often misleading; and radiologic
imaging is required. The condition encompasses a wide
spectrum of severity (self-limiting to fatal) depending on
its size, etiology, and the development of complications.
RSH is graded according to its size and appearance on
the CT scan. It has multiple possible etiologies including,
frequently, anticoagulation therapy. Therefore it can pre-
sent to a variety of specialists, and interdisciplinary
awareness of its presentation is essential for early diag-
nosis. Complications include hypovolemic shock and
myocardial infarction, muscle necrosis, intraabdominal
hypertension, and death.
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Here we report four patients who presented to our
hospital within a 5-month period. A review of the litera-
ture was undertaken, and we discuss the demographics,
pathogenesis, clinical features, diagnosis, and treatment
of this condition as well as its complications.

METHODS

We present a series of four cases of RSH that pre-
sented to our hospital within a 5-month period. The Royal
Glamorgan Hospital is an busy acute district general
hospital with 500 beds. Data were collected prospectively
after presentation of the first case.

The patients were between 50 and 67 years of age, and
all were women. Two patients presented as surgical
emergencies via their general practitioners, one pre-
sented during routine follow-up for a deep vein throm-
bosis and anticoagulation in the medical day ward, and
the other was seen as a gynecologic emergency.
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Figure 1. Computed tomography (CT) scan of patient 1. Note
the large hematoma in the right lower rectus sheath—grade |.

One patient died. After discharge the other three
underwent routine follow-up in our surgical outpatient
department until all of the symptoms had settled.

CASE 1

A 50-year-old women presented as a surgical emer-
gency with a 3-day history of right-sided abdominal pain
and a mass in the right iliac fossa. Initial investigations
included a full blood count (FBC), urea and electrolytes,
liver function tests, clotting tests, amylase level, plain
abdominal radiograph. and chest radiograph. All of the
tests were normal. A provisional diagnosis of cecal or
ovarian mass was made, and the patient was admitted for
further investigations. A computed tomography (CT) scan
was performed, which revealed a lower right RSH
(Fig. 1).

The patient was treated conservatively with bed
rest and analgesia and was discharged 3 days later.
Follow-up outpatient appointments revealed no further
complications.

CASE 2

A 64-year-old woman with known chronic obstructive
airway disease, asthma, atrial fibrillation, and a past his-
tory of deep vein thrombosis treated with warfarin pre-
sented acutely with right-sided lower abdominal pain and
nausea following a bout of coughing. She was otherwise
well. On examination there was an ill-defined fullness
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Figure 2. CT scan of patient 2. Note the large hematoma with
dissection along the fascia—grade II.

(approximately 15 cm) in the right iliac fossa raising
suspicion of a cecal or appendicular mass. Investigations
on admission were normal, apart from an international
normalized ratio (INR) of 6.2. Her warfarin was stopped.

Ultrasonography of the abdomen was inconclusive, so
a CT scan was performed (Fig. 2). It showed a large
right-sided RSH with a thickness of up to 5.4 cm in pla-
ces. A repeated FBC showed a drop in hemoglobin (from
12.3 g/dl to 10.2 g/dl), but it did not require transfusion.
The patient was treated conservatively with rest and
analgesia. The elevated INR returned to normal within
3 days of stopping the warfarin.

After 8 days in hospital with no further complications,
the patient was discharged. An outpatient appointment
4 weeks later revealed complete resolution.

CASE 3

A 63-year-old woman was referred to us by the acute
medical team. She had a 3-day history of slow onset of
diffuse, cramp-like abdominal pain and palpable fullness
in the right lower abdomen. She had been diagnosed with
a deep vein thrombosis 4 days earlier and treated with
Clexane 135 mg and warfarin. There was no other
significant past medical history. Initial investigations
showed a white blood cell (WBC) count of 11.1 x 109,
INR 1.6, urea 9.5 mmol/l and creatinine 165 umol/l.

The abdominal radiograph showed features consistent
with constipation. Ultrasonography of the abdomen was
reported as normal but incomplete owing to bowel gas.
She was admitted to a surgical ward, and the warfarin
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Figure 3. CT scan of patient 3.
(arrow)—grade 1.

was stopped. Five hours later her oxygen saturation
dropped to 77%. Following a medical review, the concern
was of a possible pulmonary embolism. Repeat investi-
gations showed a reduction in hemoglobin from 11.1 g/dl
to 6.9 g/dl. Blood transfusion and aggressive fluid
resuscitation was commenced. A CT scan was performed
18 hours after admission, at 5 AM (Fig. 3). It showed a
massive RSH with extraperitoneal extension and active
bleeding. The INR had increased to 4.2, for which she
was given fresh frozen plasma. Despite our efforts the
patient continued to deteriorate and was transferred to
the high dependency unit, where she suffered a myo-
cardial infarction. Her poor condition made anesthesia
impossible. Furthermore, her renal function and urine
output deteriorated despite fluid resuscitation and full
inotropic support.

She died 36 hours after admission. Postmortem
examination revealed more than 5 liters of intraperitoneal
blood and a massive RSH.

CASE 4

A 67-year-old woman was admitted under the care of
a gynecologist with a 3-day history of sudden onset of
left iliac fossa pain radiating down the left leg. She was
on warfarin for a previous pulmonary embolism. Initial
investigations were normal, apart from the INR, which
was 3.6. Abdominal ultrasonography showed a mass in
the left iliac fossa, more likely to be a bowel mass than
an ovarian lesion. A surgical opinion was sought and a
CT scan requested. The scan revealed a large anterior
and centrally placed mass with a small amount of fluid
and air-fluid levels, as well as inflammatory changes in
the pelvis extending to the anterior abdominal wall. The
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Massive rectus sheath hematoma with extraperitoneal extension and active bleeding

radiologic findings were suggestive of a perforated sig-
moid cancer. Her clotting abnormality was corrected
(vitamin K and fresh frozen plasma), and she underwent
emergency laparotomy, which revealed a large RSH
bulging into the pelvis. The bowel was normal. The
hematoma was evacuated, and the abdomen was
closed.

Postoperative recovery was uneventful and the patient
was discharged home on day 13 after admission. Follow-
up 2 weeks later revealed no further problems.

RESULTS

Our four cases of RSH of varying severity presented to
us within a 5-month period. All were women 50 to
67 years of age who presented with abdominal pain and
an associated lower abdominal mass. One was misdi-
agnosed as having a sigmoid tumor and underwent
unnecessary emergency surgery.

Two of the patients exhibited a fall in hemoglobin, one
of whom required a blood transfusion. One case occurred
spontaneously, and the other three were associated with
anticoagulation therapy. One of the latter three patients
died.

Abdominal ultrasonography was employed in three of
the four cases but was diagnostic in only one. CT scan-
ning revealed the correct diagnosis in three instances but
was misleading in the other.

Three patients were treated conservatively. The fourth
underwent emergency laparotomy because of a misdi-
agnosis. Patient 3 was considered for surgery, but be-
cause of uncorrectable coagulopathy and fresh
myocardial infarction she was deemed not suitable.
Embolization of the bleeding vessel was discussed with
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Table 1.
Grading of rectus sheath hematomas

Grade | RSH that is intramuscular, unilateral, and not dissecting along the fascia
Grade Il RSH that is intramuscular, can be bilateral, and dissects along the fascia leading to a possible drop in hemoglobin
Grade lll

blood that leads to a drop in hemoglobin

Hematoma that dissects along the fascia with extraperitoneal extension or even intraperitoneal and prevesical

RSH: rectus sheath hematoma.

the consultant interventional radiologist, but it was

technically not possible in this particular patient.

DISCUSSION

Rectus sheath hematoma is an uncommon and fre-
quently misdiagnosed cause of abdominal pain.'™® First
described by Hippocrates and Galen," the first case re-
port was published in 1857. The male/female distribution
for RSH is 1.0:2.5-3.0," and it occurs most frequently in
the right lower abdomen.” The average age was reported
to be 47 years,? but with the increased use of anticoag-
ulation it may now be higher.

The incidence of RSH as reported in a study of 1257
patients who required abdominal ultrasonography for
acute abdominal pain or an unclear abdominal disorder is
1.8%.8 This incidence is thought to be on the rise owing to
more frequent use of anticoagulation.® The overall mor-
tality is reported as 4%, but in anticoagulated patients it
increases to 25% and during pregnancy to 13% with 50%
fetal mortality.*

Many causes of RSH have been described and include
trauma,® coughing,®® straining of the abdominal mus-
cles;" iatrogenic cases from insertion of peritoneal cath-
eters,® injections,® and anticoagulation;®® pregnancy;'
and medical conditions such as coagulation disorders,
connective tissue disorders, leukemia, and renal dis-
ease." It has also been described to occur spontane-
ously without discernible cause.® %13

Large RSHs tend to occur in the lower abdomen, re-
lated to the anatomy of the rectus sheath. Above the
arcuate line of Douglas the rectus muscle is covered by
the aponeuroses of the external oblique, internal oblique,
and transversalis muscles; it then divides to form the
anterior and posterior rectus sheath.” RSHs in this region
tend to be small and confined because the anterior and
posterior rectus sheath together with the tendinous
intersections limit the size of the hematoma by tampon-
ade.* Below the arcuate line the posterior rectus sheath is
missing, as the aponeuroses of the three muscles pass in
front of the rectus muscle,’ enabling hematomas to

spread extraperitoneally or even intraperitoneally should
the peritoneum be ruptured, as in our case 3. Also most
of the change in muscle length on contraction occurs
below the arcuate line. The vessels that usually bleed are
the inferior epigastric artery and vein. These vessels are
firmly attached to the muscle where they penetrate it and
are therefore subject to shearing forces."

Patients can present in numerous ways, but the most
constant features are abdominal pain and a mass on
palpation.’* Frequently there is mild pyrexia and
leukocytosis.*

Fotherhill’s sign is useful for distinguishing between an
intraabdominal mass and a mass arising in the rectus
sheath."® It is performed by asking the supine patient to
lift his or her head from the pillow. As the abdominal
muscles tense, patients with an RSH have increased pain
and the mass becomes fixed but is still palpable. An in-
traabdominal mass is more difficult to distinguish through
the tensed muscle.

Late signs of RSH include bruising of the abdomen,
which may be periumbilical (Cullen’s sign), associated
with intraperitoneal rupture of the hematoma. With ex-
traperitoneal extension* there may be bruising in the
flanks (Grey Turner’s sign). The clinical examination is
frequently misleading, and RSHs have been misdiag-
nosed as bowel-related pathology or an ovarian tumor,'®
resulting in unnecessary surgery. Imaging is essential for
diagnosing the condition.

Abdominal radiography is not helpful. Although ultra-
sonography is one of the first-line investigations, it is
associated with a sensitivity of only 80% to 90%."""'® The
CT scan is the gold standard for diagnosing fresh RSHs,
with nearly 100% sensitivity and specificity.* The grading
of RSH is based on CT findings'® (Table 1). MRl is used
for long-standing hematomas, when it is difficult to dis-
tinguish between a soft tissue tumor and an RSH on the
CT scan.?®

Complications of RSH include unnecessary surgery®
hypovolemic shock,?! muscle necrosis,?® medical com-
plications such as myocardial infarction, and death.?®
One of the more recently recognized complications is the
abdominal compartment syndrome, which was first
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Table 2.
Clinical parameters in abdominal compartment syndrome

Distended abdomen

Intraabdominal pressure > 20 mmHg

Elevated peak airway pressure

Massive intravenous fluid requirements

Oliguria or anuria not responding to volume repletion
Decreased cardiac output

Hypoxemia refractory to increased FiO, and PEEP
Hypercarbia

Hypercapnia

Wide pulse pressure

Acidosis

FiO.: fractional concentration of oxygen in inspired gas;
PEEP: positive end-expiratory pressure.

The factors in italics are those that appeared in the patient in
case 3.

described by O’Mara et al.?* in 2003. We believe that our
third patient suffered from abdominal compartment syn-
drome. Even though we did not measure the intraab-
dominal pressure at the time, the clinical course and the
postmortem findings (5 liters of free blood in the abdo-
men) make this diagnosis likely.

Mohapatra® identified hemorrhage as a risk factor for
developing intraabdominal hypertension. Of the 11 clini-
cal parameters for abdominal compartment syndrome
identified by Mohapatra in the same article, our patient in
case 3 displayed 6 (Table 2, the symptoms of case 3 are
shown in italic type): distended abdomen, massive intra-
venous fluid requirements, oliguria or anuria not
responding to volume repletion, decreased cardiac out-
put, hypoxemia refractory to an increase in FiO, and
positive end-expiratory pressure, and acidosis seen in the
blood gases. We believe that the possibility of intraab-
dominal hypertension should be considered with every
grade 3 RSH. This can easily be measured via the urinary
catheter that should be in place in all of these patients.
Surgical decompression is recommended if the
pressure exceeds 26 mmHg, corresponding to grade 3
intraabdominal hypertension.?®

Treatment of an RSH depends on its size, the under-
lying conditions, and its potential complications. Most
RSHs settle down with conservative treatment—mainly
pain relief and rest. Any underlying coagulopathy should
be corrected with fresh frozen plasma and vitamin K,'*”
and any other conditions are treated as appropriate. For
severe, uncontrollable pain, aspiration of the hematoma
may be necessary. For continued bleeding, embolization
of the bleeding vessel is an option. The use of thrombin,?’
Gelfoam,?® or coil embolization®2° has been described.
Open surgery is the last resort, whereby the hematoma is
evacuated and the bleeding vessel ligated.

Luhmann and Williams: Rectus Sheath Hematoma

CONCLUSIONS

Rectus sheath hematoma is a rare but important part of
the differential diagnosis of abdominal pain. It can present
to clinicians in many specialties, and its incidence is
increasing. The clinical course may range from benign to
fatal. The CT scan is the gold standard investigation.
Grade 3 hematomas can cause intraabdominal hyper-
tension, and clinicians should be aware of abdominal
compartment syndrome. Treatment options are variable
and include conservative treatment, intravascular embo-
lization, and surgery. Frequently an interdisciplinary team
approach is needed.
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