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Abstract 
Background: Hematoma in the rectus sheath is not common but if happens it will become major 
bleeding. Sometimes anticoaglation of deep vein thrombosis (DVT) causes the hematoma in the 
rectus sheath. Case Report: A 74-year-old female patient after total knee arthroplasty (TKA) due to 
osteoarthritis. Postoperation, residual DVT was noted in the right soleus vein on ultrasonography 
of the veins of the lower limbs. Anticoaglation was started 7.5 mg/day Arixtra for treatment of 
DVT. Anticoaglation was administered throughout rehabilitation, and abdominal pain developed 
on postoperative day 9. Since respiratory distress developed on day 10, then thoracoabdominal 
contrast CT was performed. Although no PE was observed, a hematoma was detected in the rectus 
sheath, and it perforated into the abdominal cavity. The hemoglobin level was reduced by about 4 
g/dL, and the patient was admitted to the ICU. Surgical treatment was not performed, anticoagu-
lant treatment was discontinued, and conservative treatment was administered. During manage-
ment in the ICU, a total of 24 units of red blood cells were transfused. Conclusions: Rectus sheath 
hematoma should be in mind of surgeons during differential diagnosis of acute abdominal pain 
especially in patients receiving anticoagulants. Early recognition can be of great importance for 
patients’ recovery, preventing from severe complications. Management is usually supportive al-
though surgical intervention in some patients should be considered. 
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1. Introduction 
Deep vein thrombosis (DVT) after total knee arthroplasty (TKA) is a serious complication that may cause pul-
monary thromboembolism. However, hemorrhagic adverse reactions to anticoagulants have been occasionally 
reported. We encountered a patient in whom thrombolytic therapy was administered to prevent DVT after TKA 
and induced hematoma in the rectus sheath. We report this case with a review of the literature.  

2. Case Report 
A 74-year-old female patient was admitted to the orthopaedics of our hospital due to the severe right knee joint 
pain. Her right knee joint showed varus deformity, and the range of motion was limited, extension was −5˚ and 
flexion was about 90˚. She could only walk 300 m because of the right knee joint pain. Plain radiography shows 
narrowing of the medial joint space and loose body in the joint were noted in the frontal view while standing, 
and narrowing of the femoropatellar joint was noted in the axial view. The femorotibial angle was 184˚. TKA 
was performed using FINE® Total Knee System (Nakashima Medical Co., Ltd.).  

Operative time was 95 minutes, the postoperative blood loss was about 400 ml. The patient became ambula-
tory and started rehabilitation on postoperative day 1. From postoperative day 2, preventive anticoagulant ad-
ministration of fondaparinux sodium (Arixtra; 2.5 mg/day) was initiated after removal of the drain placed in the 
joint and epidural anesthesia. Postoperative day 4, residual DVT was noted in the right soleus vein on ultraso-
nography of the veins of the lower limbs (Figure 1). Chest contrast CT was performed on day 5, and no pulmo-
nary thromboembolism (PE) was evident. However, thrombolytic therapy with 7.5 mg/day Arixtra was re-
quested and initiated by the Department of Cardiology. Thrombolytic therapy was administered throughout re-
habilitation, and abdominal pain developed on postoperative day 9. Since respiratory distress developed on day 
10, then thoracoabdominal contrast CT was performed. Although no PE was observed, a hematoma was de-
tected in the rectus sheath, and it perforated into the abdominal cavity (Figure 2). The hemoglobin level was 
reduced by about 4 g/dL, and the patient was admitted to the ICU. Surgical treatment was not performed, anti-
coagulant treatment was discontinued, and conservative treatment was administered. During management in the 
ICU, a total of 24 units of red blood cells were transfused. The disease condition stabilized on postoperative day 
21, and the patient became able to reinitiate rehabilitation.  

3. Discussion 
It is common to use anticoagulant in DVT prophylaxis of after arthroplasty. But the anticoagulation therapy is 
feared an increase in bleeding events, useless it is better not to perform. Recently, anticoagulation therapy has 
been started in the NOAC, bleeding events than VKA is small but it is necessary to pay attention [1]-[3]. 
 

  
Figure 1. DVT of length 6 cm occurred to right soleus vein (line).  
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Figure 2. Axial view computed tomographic scan revealing hematoma within the rectus sheath 
(arrow).                                                                              

 
In rectus sheath hematoma, hemorrhage caused by breakage of the superior and inferior epigastric arteries and 

veins and muscle fibers leads to the formation of a hematoma in the abdominal wall. The main risk factors for 
rectus sheath hematoma are anticoagulant therapies [4] [5], coagulation disorders, previous surgical operations 
[6], abdominal trauma, increased intra-abdominal pressure [7]-[9]. Other causes have been also described in case 
reports, such as acupuncture [10], subcutaneous injection, foley catheterization [11], HCV-related mixed cryog-
lobulinemia [12], lymphoproliferative disease after renal transplantation [13], and tetanus [14]. 

The symptoms are the sudden development of abdominal pain and an abdominal mass.  
The role of ultrasonography and computed tomography is crucial, although computed tomography appears to 

be the most accurate way of confirming the diagnosis [15]. 
Rectus sheath hematoma management is mainly supportive, including immobilization, Cessation of anticoa-

gulation therapy, and surgery is considered when hemorrhage persists. To our knowledge, there have been no 
reports of rectus sheath hematoma due to anticoagulant therapy following TKA, but rehabilitation and the use of 
anticoagulants following TKA may be additional risk factors for rectus sheath hematoma.  

TKA is a high-risk of DVT, the cause is deep flexion and tourniquet during surgery, and include muscle re-
laxation due to spinal anesthesia. After surgery of TKA is the use of preventive anticoagulation is a basic, but 
Asymptomatic or symptomatic DVT will develop still in about 30% of patients. The potential measures against 
thromboembolism (VTE) after TKA were changed in the Antithrombotic Therapy and Prevention of Thrombo-
sis, 9th ed.: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (ACCP guide-
lines) revised in 2012. When the 8th and 9th editions were compared, measures against asymptomatic VTE were 
described in the 8th edition, but symptomatic VTE was targeted in the 9th edition, and the grade for postoperative 
use of anticoagulants was reduced from 1 to 2. These may have been due to an increase in the incidence of he-
morrhagic events due to excessive use of anticoagulants. In the 9th edition of the ACCP guidelines, imaging ob-
servation at 2 weeks is recommended, as Grade 2B when distal DVT has no risk of progressing toward the 
proximal side. Our case was distal DVT that was a solitary residual thrombus in the soleus vein and the length 
was about 5 cm. No PE was observed. Considering these findings, it was very likely that oral anticoagulant 
treatment at a preventive dose and course observation with physical therapy, such as rehabilitation, were appro-
priate. However, no treatment has been clearly established for such cases in the current guidelines.  

4. Conclusion 
Rectus sheath hematoma should be in mind of surgeons during differential diagnosis of acute abdominal pain 
especially in patients receiving anticoagulants. Early recognition can be of great importance for patients’ recov-
ery, preventing from severe complications. Management is usually supportive although surgical intervention in 
some patients should be considered. 

Consent 
Written informed consent was obtained from the patient for publication of this case report and any accompany-
ing images. 
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