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them just had fluid accumulation and no foreign body 
granuloma. This rarity of the foreign body granuloma 
formation makes our case worthy of report.
  In conclusion, although bioabsorbable implants 
have many advantages, we suggest paying 
considerable attention to their disadvantages such as 
their low strength and tendency to cause foreign body 
reactions. Moreover, hands require the ability to 
perform a large number of motions and need to have 
more extensive weight-bearing features than other 
body sites; therefore, bioabsorbable implants might 
not be appropriate for use in the treatment of hand 
fractures.
  In conclusion, we suggest that a foreign body 
granuloma ought to be considered in the differential 
diagnosis of any mass occurring after the use of 
bioabsorbable implants in the treatment of 
metacarpal fractures.
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Fig. 5.  
The histologic examination shows multinucleated giant 
cells (red arrows) suggestive of foreign body granuloma  
(H&E, ×100).
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Hemorrhage occurs in 4% of patients receiving 
anticoagulant therapy [1,2]. Most hemorrhages are 
located in intracranial and retroperitoneal lesions. In 
this report, we describe a case of iliopsoas hematoma 
in a patient treated by heparin salvage after finger 
replantation, which was treated conservatively. 
  A 53-year-old male patient suffered a crushing 
injury of the third finger. On physical examination, 
volar oblique amputation in zone I was observed (Fig. 
1). The initial laboratory examination showed 
hemoglobin levels, white blood cell count, and 
activated partial thromboplastic time (aPTT) within 
normal ranges with stable vital signs. Emergency 
replantation was performed with anastomosis of one 
artery and one vein (Fig. 2). Postoperatively, 5,000 
IU of heparin was continually administered 
intravenously every 24 hours. Five days after surgery, 
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the patient complained of sudden pain in the right 
flank. The pain was sudden in onset, was severe, and 
did not respond to analgesics, but femoral 
neuropathies such as muscle weakness, paresthesia, 
and paralysis were not present. Although the patient’s 
vital signs were stable, a laboratory test showed that 
the hemoglobin levels had dropped from 11.6 to 10.1, 
and then to 9.6 g/dL, within 12 hours. The leukocyte 
count was normal (7,800–9,520 mm3) and aPTT was 
delayed at 98.8 seconds. The computed tomography 
(CT) scan of the abdomen revealed an 8 cm × 3.6 cm 
hematoma of the right iliacus muscle combined with 
perilesional fluid collection and the widening of the 
retroperitoneal space and anteromedial displacement 
of the psoas muscle (Fig. 3). Fortunately, the 
hematoma was determined to be non-active bleeding 

on the CT scan, and a conservative approach was 
followed. Heparin was stopped immediately, and 
aggressive pain control was initiated. The patient’s 
laboratory test results stabilized within 12 hours after 
heparin was stopped: hemoglobin levels increased to 
10.2 g/dL, and aPTT was within the normal range at 
24 seconds. Follow-up CT 7 days later showed 
decreased hematoma with regression of the 
displacement of the psoas muscle (Fig. 4). The 
patient was discharged 17 days after surgery and 12 
days after the onset of hematoma, with a stable 
hemoglobin level of 11.3 g/dL and aPTT of 26.9 
seconds. At the time of discharge, his right flank pain 
had resolved and finger replantation was successful 
(Fig. 5).
  Although anticoagulation is considered a crucial 
part of microsurgery, the protocols vary widely 

Fig. 1.  
A preoperative 

clinical photograph. 
The preoperative 

clinical photograph 
shows volar oblique 

amputation in zone I.

Fig. 2.  
An intraoperative 

clinical photograph. 
This clinical 

photograph taken 
immediately 

after the surgery 
shows successful 

replantation. 

Fig. 4.  
A computed tomography (CT) image shows the regression of 
the hematoma. After 7 days, a CT image shows the regression 
of the hematoma of the right iliacus muscle.

Fig. 3.  
A computed tomography (CT) image of the hematoma. A 
transverse CT image of the abdomen shows an 8 cm ×  3.6 
cm loculated hematoma of the right iliacus muscle (yellow 
arrow).
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among microsurgeons, and the most effective 
protocol has not yet been established. In order to 
maintain patency of and blood flow into the replanted 
tissue, microsurgeons use anticoagulation agents such 
as aspirin, dextran, and heparin [3].
  Aspirin inhibits platelet aggregation. Perioperative 
administration of aspirin prevents microvascular 
thrombosis at anastomosis sites. Dextran is composed 
of variously sized polysaccharides. The 
antithrombotic effect of dextran reduces erythrocyte 
aggregation and platelet adhesion. Heparin is the 
most widely used agent for preventing vascular 
thrombosis. By binding to antithrombin III, heparin 
inhibits the activation of coagulation factors V and 
VIII, the recruitment of platelets, and the formation 
of fibrin. An increase in the blood clotting time and 
the elongation of aPTT are the clinical parameters 
involved in the antithrombin effect of heparin. A two-
fold increase in aPTT is considered to be within 
therapeutic heparin levels. However, the use of 
heparin requires cautious monitoring because of the 
increased risk of hematoma [3]. Heparin is associated 
with hemorrhages of various sites, such as the lung, 
pericardium, gastrointestinal tract, adrenal glands, 
muscles, neural tissue, ocular orbits, corpus luteum, 
and anterior chest wall, which results in major 
bleeding in 7% of patients and fatal bleeding in 3% of 
patients. The risk of hemorrhage is not associated 
with the levels of heparin administered and occurs 
even at therapeutic levels. Only patient-related 
factors, such as renal failure, low body weight, or 
excessive alcohol consumption, are correlated with 
hemorrhage [1].
  Iliopsoas hematoma is a rare complication 
associated with bleeding diathesis, trauma, and 
anticoagulant treatment [4]. Although hemorrhage is 
usually unilateral, a few cases report bilateral 
hematoma [1,2,5]. Diagnosis is based on clinical 
features and imaging studies, such as ultrasonography 
and CT [2,5]. Contrast-enhanced CT is the most 
sensitive method for the confirmation of hematoma. 
Early diagnosis is important because early treatment 
results in better recovery and fewer complications 
[4,5]. The treatment of iliopsoas hematoma starts 
with conservative management, including bed rest, 
volume replacement, and drug discontinuation. 
Conservative management is usually sufficient in 
cases with small hematomas and mild femoral 
neuropathy associated with non-active bleeding 
[2,5]. However, for patients with severe hemorrhage 
and intensive neurological symptoms, surgical 

intervention is necessary. Some researchers have 
introduced transcatheter arterial embolization (TAE) 
as an alternative procedure for patients who are 
hemodynamically unstable or have surgical risk 
factors, since TAE treatment has been proven to be 
more successful and safer than surgery [1,5].
  Our patient complained of sudden pain in the right 
flank without neurologic symptoms. Iliopsoas 
hematoma was diagnosed on the basis of CT and 
managed promptly, before the development of 
femoral nerve palsy. Our patient responded very well 
to conservative treatment, and his hemoglobin level 
and coagulation profile improved to normal values 
within 12 hours. Iliopsoas hematoma did not affect 
the patient’s hospitalization, treatment of finger 
replantation, or course of recovery.
  Patients undergoing treatment with heparin should 
be closely monitored for pain in the abdominal or 
inguinal areas, and femoral neuropathy. The rare 
complication of iliopsoas hematoma can occur in 
otherwise healthy patients. This is the first report of 
iliopsoas hematoma in a patient undergoing 
anticoagulant therapy after finger replantation who 
was successfully treated by conservative management. 
Early recognition led to early diagnosis by CT, which 
was crucial for early management and for avoiding 
morbidity.
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Fig. 5.  
A postoperative clinical 
photograph. The volar aspect of 
the middle finger (6 weeks after 
replantation) is well healed.
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