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AMAÇ
Antikoagülan tedavinin bir komplikasyonu olan ve akut ka-
rın kliniği oluşturan rektus kılıfı hematomunun (RKH) kli-
nik özelliklerini, tedavisini ve sonuçlarını sunmayı amaç-
ladık.

GEREÇ VE YÖNTEM
Antikoagülan tedaviye bağlı gelişen 22 RKH olgusu ince-
lendi. Olguların klinik özellikleri, antikoagülan tedavinin 
şekli ve endikasyonları, radyolojik bulgular, tedavi yön-
temleri, nüksetme, morbidite ve mortalite bilgileri incelen-
di.

BULGULAR
Olguların %72’si kadın olup, yaş ortalaması 60.6 idi. Tüm 
olgular (%100) antikoagülan tedavisinin en az bir türünü, 
%72’si varfarin tedavisi almaktaydı. Olguların %45’inde 
öksürük hikayesi bulunmuştu. En sık karşılaşılan bulgu ve 
semptomlar karın ağrısı ve kitleydi (%77). Varfarin tedavisi 
gören olgularda INR (International Normalized Ratio) or-
talaması 3’ün üstünde bulunmuştu. Tanılar, abdominopel-
vik ultrasonografi ve bilgisayarlı tomografi (BT) aracılığıy-
la konuldu, BT %100 duyarlılık gösterdi. Olguların çoğu 
(%87) konservatif tedavi aldı. Üç olgu (%13) ameliyat edil-
di. İki olgu (%9) RKH sonucu hayatını kaybetti, 2 olgu da 
bir yıl içinde hastalık tekrarladı.

SONUÇ
Akut karın kliniğiyle gelen, yaşlı, öksüren ve antikoagülan 
tedavi alan hastalarda RKH den şüphelenilmelidir. Tercih 
edilen tanı şekli BT’dir. Erken tanı, morbiditeyi ve gereksiz 
cerrahi müdahaleyi önler. 

Anahtar Sözcükler: Akut karın; antikoagulasyon; rektus kılıfı he-
matomu.

BACKGROUND
This clinical study was conducted to present the clinical 
features, treatment and outcomes of rectus sheath hema-
toma (RSH), which is a complication of anticoagulation 
therapy that can present as acute abdomen.

METHODS
Twenty-two spontaneous RSH cases who were on antico-
agulation therapy were reviewed. Patient characteristics, 
anticoagulant therapy form and indications, clinical pre-
sentation, radiologic work-up, treatment modalities, recur-
rence, morbidity, and follow-up data were analyzed.

RESULTS
The majority of the patients were female (64%), and the 
mean age was 60.6 years. All of the patients (100%) were 
receiving at least one form of anticoagulation therapy; most 
(72%) were on warfarin therapy. History of coughing was 
found in 45% of the cases. The most common presenting 
signs and symptoms were abdominal pain and mass (77%). 
International normalized ratio (INR) was >3.0 in all patients 
on warfarin therapy. The diagnosis was made by abdomino-
pelvic ultrasonography (US) and computerized tomography 
(CT). CT showed 100% sensitivity. The majority of patients 
(87%) were treated conservatively. Three patients (13%) 
were operated and 2 patients (9%) died as a result of RSH. 
Two patients experienced recurrence in one year.

CONCLUSION
RSH should be suspected in elderly, coughing patients on 
anticoagulation therapy, who present with clinical manifes-
tations of acute abdomen. Early diagnosis can help to avoid 
increased morbidity or unnecessary surgical intervention.
Key Words: Acute abdomen; anticoagulation; rectus sheath hema-
toma.
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Rectus sheath hematoma (RSH) is a rare complica-
tion of anticoagulation, which is often misdiagnosed 
as acute abdominal disorder and leads to a delay in 
diagnosis or unnecessary surgical intervention.[1-3] The 
causes of RSH described in the literature include an-
ticoagulant therapy, hematological disorders, trauma, 
physical exercise, coughing, sneezing, pregnancy, and 
hypertension.[3-5] The most common predisposing fac-
tor is anticoagulant therapy, and coughing has been im-
plicated as the most important precipitating risk factor.
[6] Anticoagulant therapy is indicated for the prophy-
laxis of cardiac valve prosthesis, left ventricular dys-
function, and atrial fibrillation, and for the treatment 
of acute coronary syndrome, pulmonary embolism, 
deep vein thrombosis, and acute ischemic cerebrovas-
cular disease. It has been the basic approach to initiate 
anticoagulant therapy with heparin followed by war-
farin, but both require laboratory monitoring of dose. 
The risk of RSH may be increased in elderly patients 
with both impaired functional status and weakened 
rectus muscle, when coagulation parameters are un-
controlled. When RSH occurs, early recognition, diag-
nosis and treatment are necessary to minimize further 
complications including hemodynamic instability, ab-
dominal compartment syndrome (ACS), multiorgan 
dysfunction, and death.[2,3,7] 

The aging population and increased use of antico-
agulant therapy without adequate control of coagu-
lation parameters may cause a rise in the incidence 
of this condition. Because data about this relatively 
uncommon but life-threatening clinical entity are in-
sufficient at present, we report a series of 22 patients 
with RSH. 

MATERIALS AND METHODS
The records of 26 cases who were diagnosed clini-

cally, radiologically or surgically as RSH in the De-
partment of General Surgery of Mersin University 
Medical Faculty during the period September 2002 
- August 2009 were reviewed retrospectively. Twenty-
two spontaneous RSH patients who were on antico-
agulation therapy without abdominal surgery within a 
few months were included in the study. Four patients 
with RSH, including one caused after laparoscopic 
cholecystectomy, one after inguinal hernia repair and 
two after a traffic accident, were excluded from the 
study. Patient characteristics (age and sex), clinical 
characteristics and comorbidity, indications and form 
of anticoagulant therapy, number of anticoagulant 
therapy agents, laboratory tests (blood counts, platelet 
counts, activated partial thromboplastin time [APTZ] 
and international normalized ratio [INR]), medica-
tions, clinical presentation, radiological work-up 
(ultrasonography [US] or computerized tomography 
[CT] of the abdomen and pelvis), treatment modalities 
(surgery, conservative or blood transfusions), compli-

cations, morbidity, mortality, and long-term follow-up 
results of the RSH patients were analyzed. 

RESULTS
Twenty-two patients were treated in our clinic for 

spontaneous RSH caused by anticoagulation therapy. 
The study group consisted of 8 males (36%) and 14 
females (64%), with a mean age of 60.6 years (range, 
21-81 years). The patient characteristics are shown in 
Table 1.

All of the patients were receiving at least one form 
of anticoagulation therapy; 16 patients (72%) were on 
warfarin, and 6 patients (28%) were on low-molecu-
lar-weight heparin therapy. 

The indications for anticoagulation therapy were 
atrial fibrillation or flutter with left ventricular dys-
function in 7 patients (31.8%), cardiac valve replace-
ment in 7 patients (31.8%), acute deep vein thrombo-
sis in 3 patients (13.6%), ischemic cerebrovascular 
disease in 2 patients (9.5%), documented or suspected 
pulmonary embolism in 1 patient (4.5%), myocardial 
infarction in 1 patient (4.5%), and left ventricular mu-
ral thrombus in 1 patient (4.5%). Additionally, 14 pa-
tients (63%) were receiving both anticoagulation and 
antiplatelet agents. 

Fifteen patients (68%) had comorbid conditions in-
cluding diabetes mellitus (n=5), chronic lung disease 
(n=2), prior myocardial infarction (n=3), hyperten-
sion (n=2), congestive heart failure (n=2), Buerger’s 
disease (n=1), and idiopathic dilated cardiomyopathy 
(n=1). History of coughing was found in 10 patients 
(45%). 

Seventeen (77%) patients complained of abdomi-
nal mass and abdominal pain. Other presenting signs 
and symptoms of the patients included a decrease in 
hemoglobin of 0.4 g/dl or greater (n=10, 45%), nausea 
or vomiting (n=8, 36%), abdominal wall ecchymosis 
(n=5, 22%), peritoneal irritation (n=4, 18%), fever 
(n=4, 18%), and abdominal distension (n=2, 9%).  

For all of the patients on warfarin therapy, INR was 
found to be >3.0 (3.2 - 6.0).

The diagnosis was made by both abdominopelvic 
US and CT in 11 cases, by only CT in 3 cases, by only 
US in 6 cases, and by surgical exploration for acute 
abdomen in 2 cases. In 2 cases diagnosed during sur-
gery, US had failed to show the RSH.  

Blood transfusion and antibiotherapy were admin-
istered in all of the cases. In 11 patients, anticoagulant 
therapies were discontinued and intravenous vitamin 
K and fresh frozen plasma were administered. In 3 
cases, bleeding was controlled during the operation. 

Complications in RSH patients included hematoma 
infection (n=2), deep vein thrombosis (n=1), acute re-
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nal failure (n=1), and ileus of the bowel (n=1). Two 
patients (9%) died (1 treated surgically and 1 managed 
conservatively). The causes of deaths were acute re-
spiratory distress syndrome and multiple organ failure. 
Two patients experienced recurrent RSH in the fol-
lowing year and were managed conservatively again. 
Diagnostic and treatment modalities and outcomes of 
the patients are given in Table 2.

DISCUSSION
Hemorrhagic complications are the most important 

adverse effects of anticoagulant therapy, and RSH is 
one of these complications that is commonly associ-
ated with anticoagulation.[4]

Adverse drug effects are more common among the 
geriatric population.[8] The majority of patients are 
aged between 60 and 70 years. In our series, similarly, 
the mean age of patients with RSH caused by anti-
coagulation was 60.6 years. Elderly patients are more 
likely to be receiving anticoagulation therapy, and 
they also have impaired homeostatic reserve and func-
tional status and use multiple medications. In addition, 
the rectus abdominis muscle becomes weakened with 
inactivity and aging that results in increased vascular-
ity of the abdominal wall.

RSH occurs more frequently in women than in 
men, and it demonstrates a male: female ratio of 1: 

2–3.[4,5,9] Concordant with the previous reports, the 
male to female ratio was in favor of females in our 
series. One possible reason for the sex difference is 
the disparity in the size, shape and tone of the rectus 

Table 1.  Clinical and demographic characteristics of patients

No	 Age	 Sex	 Anticoagulation	 Antiplatelet	 Anticoagulation	 Comorbidity	 Cough	 INR 
			   therapy	 agent	 indication	

1	 74	 Female	 Warfarin	 +	 CVR	 Chronic lung disease	 +	 4.6
2	 51	 Female	 Warfarin	 –	 AF + LVD 	 MI	 –	 5.3
3	 65	 Male	 Warfarin	 +	 CVR	 DM	 –	 3.9
4	 21	 Female	 Warfarin	 +	 AF	 Idiopathic CMP	 +	 4.2
5	 78	 Female	 LMWH	 –	 Pulmonary embolism	 DM	 –	 1.2
6	 45	 Male	 Warfarin	 +	 AF+LVD	 –	 –	 4.8
7	 68	 Female	 Warfarin	 +	 CVR	 –	 +	 6.0
8	 62	 Male	 Warfarin	 –	 AF+LVD	 –	 +	 3.2
9	 56	 Female	 LMWH	 –	 Acute deep vein thrombosis	 –	 +	 1
10	 74	 Female	 LMWH	 +	 AF+ ICVD	 –	 –	 0.9
11	 41	 Female	 Warfarin	 +	 CVR	 Hypertension	 –	 4.4
12	 81	 Female	 Warfarin	 +	 Left ventricular mural thrombosis	 DM	 +	 3.8
13	 67	 Male	 LMWH	 –	 Acute deep vein thrombosis	 –	 –	 1.1
14	 63	 Male	 Warfarin	 –	 AF + Mitral stenosis	 –	 +	 4.6
15	 56	 Female	 Warfarin	 +	 CVR	 Chronic lung disease	 –	 4.0
16	 42	 Male	 Warfarin	 –	 Acute deep vein thrombosis	 Buerger disease	 –	 3.8
17	 68	 Female	 Warfarin	 +	 CVR	 –	 +	 4.8
18	 76	 Female	 LMWH	 +	 ICVD	 –	 +	 1.0
19	 34	 Female	 Warfarin	 –	 AF+ LVD	 DM+MI	 –	 3..8
20	 67	 Male	 Warfarin	 +	 CVR	 –	 +	 4.2
21	 74	 Female	 Warfarin	 +	 AF+LVD	 MI	 –	 3.5
22	 71	 Male	 LMWH	 +	 MI	 DM + Hypertension	 –	 1

INR: International normalized ratio; LMWH: Low-molecular-weight heparin; CVR: Cardiac valve replacement; AF: Atrial fibrillation; LVD: Left ventricular dysfunction; 
ICVD: Ischemic cerebrovascular disease; CMP: Cardiomyopathy; DM: Diabetes mellitus; MI: Myocardial infarction.

Table 2. Diagnostic and treatment modalities and outcomes

No	 Diagnostic	 Management	 Complication	 Recurrence
	 modalitiy

1	 US, CT	 Conservative		  –
2	 US	 Conservative		  –
3	 CT	 Conservative	 Deep vein thrombosis	 –
4	 US	 Conservative		  –
5	 Surgical	 Surgery	 Death	 –
6	 CT	 Conservative		  –
7	 US, CT	 Conservative	 Hematoma infection	 –
8	 Surgical	 Surgery		  –
9	 US	 Conservative		  –
10	 US, CT	 Conservative	 Ileus	 –
11	 US, CT	 Conservative		  +
12	 CT	 Conservative		  –
13	 US, CT	 Conservative	 Acute renal failure	 –
14	 US	 Conservative		  –
15	 US, CT	 Conservative		  –
16	 US	 Conservative		  –
17	 US, CT	 Conservative	 Hematoma infection	 –
18	 US, CT	 Conservative	 Death	 –
19	 US, CT	 Conservative		  +
20	 US	 Conservative		  –
21	 US, CT	 Surgery		  –
22	 US, CT	 Conservative		  –
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muscle. Men have a larger rectus muscle and this may 
provide protection against trauma to the muscle.

In the pathophysiology of RSH, there is an accu-
mulation of blood in the sheath of the rectus abdomi-
nis muscle, secondary to either epigastric vessel tear 
or direct rupture of the rectus muscle’s fibers. The 
anatomical feature predisposes to vessel rupture with 
accumulation of large hematomas.[10] 

The classical clinical description of RSH includes 
sudden onset of abdominal pain that is often associ-
ated with nausea, fever and vomiting. Patients may 
present with Fothergill’s sign including a painful, 
palpable mass in the abdominal wall that does not 
cross the midline.[11] In our series, the most common 
presenting sign or symptom was abdominal pain and 
mass, followed by a decrease in hemoglobin of 0.4 g/
dl or greater. Abdominal wall ecchymosis, peritoneal 
irritation, fever, and abdominal distension were less 
common presenting signs and symptoms. Laboratory 
findings may demonstrate a decrease in the hemoglo-
bin level, although this may be misleading early in the 
course. Leukocytosis, thrombocytosis and prolonged 
clotting studies in patients on oral anticoagulation may 
also be present. Patients on warfarin must be under 
close monitoring of INR. In other studies, patients 
with INR level >3 showed a 5-times increased risk of 
hemorrhagic complication. In addition, hypertension 
and renal or cerebrovascular diseases significantly in-
crease the bleeding risk. In our series, the INR levels 
of all patients on warfarin therapy were >3.  

Both US and CT are the diagnostic modalities of 
choice. US has sensitivity ranging from 70% to 90% 
in published reviews, while CT has 100% sensitiv-
ity and specificity for RSH in many series.[5,12-14] Both 
methods are useful for differentiating intra-abdominal 
pathologies and reducing unnecessary laparotomy. On 
the other hand, CT is the gold standard diagnostic mo-
dality, because most of these patients are elderly car-
diac patients, and several acute abdominal conditions 
including mesenteric ischemia, rupture of an abdomi-
nal aneurysm, peptic ulcer disease, and perforation 
secondary to aspirin must be excluded. CT can also 
show whether the bleeding is active or not. Although 
CT successfully showed RSH in 14 of our patients with 
100% sensitivity, US failed to show RSH in 2 patients. 

Conservative methods should be used primarily in 
the treatment of RSH. Conservative methods consist 
of bed rest, analgesia, intravenous fluid resuscitation, 
ice pack application, compression, blood transfusions, 
and correction of coagulopathy. In patients with high 
risk of thromboembolic events, when the bleeding is 
under control, heparin and warfarin therapy must be 
started, synchronized with INR follow-up. When INR 
reaches the desired level, heparin is discontinued.  

In the study by Cherry et al.,[3] only 4.8% of the 
patients had a repeat episode of RSH after the antico-
agulation therapy was restarted. Reinitiating anticoag-
ulation was shown to be safe in high-risk patients for 
thromboembolic events. Two out of 22 patients had a 
repeat episode of RSH in our series after anticoagula-
tion therapy was restarted. 

Surgical intervention should be considered when 
conservative treatment fails and would be indicated 
when hemodynamic stability cannot be achieved. 
When active bleeding is identified, patients can be 
managed with catheter-based arterial embolization, by 
radiologically guided drainage or by laparotomy with 
vessel ligation and evacuation of the hematoma.[2,3,5,15] 
Although the surgical treatment of patients with larger 
RSH due to anticoagulation therapy is associated with 
shorter hospital stay and less need for analgesics, pa-
tients may also develop abdominal hypertension that 
may progress to ACS and an increased risk of signifi-
cant morbidity or death.[16] With early diagnosis and 
conservative management, surgical intervention can 
be avoided even with large hematomas.

RSH can lead to serious complications includ-
ing infection, acute renal failure, myocardial infarc-
tion, hypovolemic shock, myonecrosis, ACS, small 
bowel infarction, and death.[2,3,14,17] In our series, he-
matoma infection, deep vein thrombosis, acute renal 
failure, and ileus were the complications of RSH that 
were treated conservatively. The overall mortality in 
patients with RSH has been reported to be 4%. The 
mortality is higher (25%) in patients undergoing an-
ticoagulation therapy, whereas mortality rates in iat-
rogenic RSH and pregnant patients are 18% and 13%, 
respectively.[10] In our series, the causes of the two 
deaths (9%) were acute respiratory distress syndrome 
and multiple organ failure.

In conclusion, the diagnosis of RSH should always 
be considered in elderly, especially female, coughing 
patients on anticoagulation therapy, who present with 
clinical manifestations of acute abdomen, a palpable 
abdominal mass and anemia. CT of the abdomen and 
pelvis is the diagnostic modality of choice. Early diag-
nosis is important to avoid increased morbidity or un-
necessary surgical intervention. Treatment is mainly 
conservative with pain management, antibiotherapy 
and blood transfusions. Surgery may be needed in cas-
es when hemodynamic stability cannot be achieved. In 
addition, we advise that all patients on anticoagulation 
therapy should be under laboratory monitoring. 
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