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Introduction

Recurrent hemarthrosis is a rare complication after total knee 
arthroplasty (TKA) with a prevalence of 0.3%-1.6%.1–4 This 
causes joint pain and stiffness, deteriorates joint function, 
and leads to poor patient satisfaction. If it occurs, early and 
adequate diagnosis is necessary, and urgent appropriate 
treatment is crucial.

In most cases, hemarthrosis after TKA has been reported 
in osteoarthritis (OA) patients. Worland and Jessup1 reported 
that recurrent hemarthrosis occurred in 7 (0.5%) of 1400 OA 
patients after TKA. Yoo et al.3 reported recurrent hemarthro-
sis in 17 (0.3%) of 5510 OA patients after TKA. Other single 
cases and case series reported recurrent hemarthrosis after 
TKA in patients with OA.4–9

There were only two reports of recurrent hemarthrosis 
after TKA in patients with rheumatoid arthritis (RA). Ohdera 
et al.2 reported that recurrent hemarthrosis occurred in one 
(0.1%) of 625 RA patients after TKA. Kindsfater and 
Scott.10 reported the largest case series of 30 recurrent 
hemarthroses after TKA. Only 16% of hemarthrosis after 

TKA occurred in RA patients. In both reports, conservative 
and open or arthroscopic synovectomy treatment was per-
formed, although arterial angiography and embolization 
were not performed.2,10

Here, we report a case of recurrent hemarthrosis after 
TKA in an RA patient. Selective angiography was per-
formed, and embolization was successfully used to treat 
recurrent hemarthrosis.
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Abstract
Recurrent hemarthrosis after total knee arthroplasty is a rare complication. This usually occurs in osteoarthritis, but 
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Case

An 85-year-old woman was referred to our institution with 
right knee pain (Figure 1(a)). She had RA for 4 years and was 
treated with infliximab and methotrexate. At surgery, a blood 
test showed normal white blood cells (WBC), normal IgG-
rheumatoid factor (RF), positive anti-cyclic citrullinated 
peptide antibody (CCP), and negative C-reactive protein 
(CRP) levels. A cemented posterior stabilized TKA (Triathlon 
Systems; Stryker Orthopaedics, NJ, USA) was performed in 
her right knee. A pneumatic tourniquet was used in surgery, 
and careful hemostasis was confirmed. Oral thromboem-
bolic prophylaxis (edoxaban, a direct inhibitor of activated 
factor X; Daiichi Sankyo, Tokyo, Japan) was administered to 
prevent thrombosis for 7 days after surgery. The patient was 
discharged on the 14th day after surgery. No abnormal bleed-
ings and no acute complications were noted.

At 6 months post-surgery, pain and swelling occurred in 
the knee while she weeded her garden. The knee was swol-
len, with warmth and no redness. A blood test showed nor-
mal WBC with differential, negative CRP and normal 
erythrocyte sedimentation rate (ESR). There were no abnor-
malities in blood coagulation screening. No anticoagulation 
or antiplatelet medications were prescribed. Radiographs 
showed no signs of instability, loosening, or osteolysis 
(Figure 1(b)). Aspiration of the joint showed a 35-mL hemar-
throsis. An arthrocentesis was performed showing gross 
blood. The fluid analysis showed 1381 white cells and 
119 mg/dL of sugar, and cultures for bacteria and fungi were 
negative. During the next 4 weeks, hemarthrosis was con-
firmed by a total of three aspirations of 35, 40, and 30 mL. 
She was diagnosed with hemarthrosis following TKA.

Initially, conservative treatment involving rest, ice, and 
compression was performed, and oral tranexamic acid was 
prescribed. However, hemarthrosis recurred and aspiration 
was needed. As an advanced diagnostic test, contrast-
enhanced computed tomography (CT) was performed. This 

showed joint effusion and prominent synovial enhancement 
in the superior lateral suprapatellar pouch (Figure 2(a)).

Angiography revealed hyperemic blush in the superior 
lateral aspect of the knee (Figure 2(b)). Selective catheteriza-
tion revealed a source of abnormal hyperemic blush supplied 
from branches of the superior lateral genicular artery (Figure 
2(c)). Then, branches from the superior lateral genicular 
artery were selectively cannulated and embolized with a sus-
pension of N-butyl-2-cyanoacrylate (NBCA) and Lipiodol. 
After embolization, abnormal staining of the synovium was 
diminished (Figure 2(d)). At 1 week post-embolization, knee 
swelling and pain disappeared without any complications. 
No recurrence was observed 8 months after embolization 
(Figure 1(c)).

Discussion

The importance of this report was that recurrent hemarthro-
sis after TKA in RA patients was relatively rare, and selec-
tive arterial embolization could be one approach that has 
utility in the management of these patients.

The pathogenesis of hemarthrosis after TKA is not fully 
understood. Some possible explanations of the pathogenesis 
of hemarthrosis involve intraoperative vascular injury, lead-
ing to genicular pseudoaneurysms and arteriovenous fistu-
las.1,2,5,9,11 Generally, most cases of hemarthrosis occur 
without any history of trauma. Recently, hypertrophic vascu-
lar synovium has been described as a cause of hemarthro-
sis.1,4,5,10 Although the etiology of hypervascularity and 
proliferation of synovium has not been clearly elucidated, 
stimulation of production and activation of inflammatory 
mediators in the joint result in the occurrence of synovitis 
and proliferation of blood vessels in the synovium.3,8

RA is characterized by synovial inflammation and hyper-
plasia.12 In the synovial tissues, endothelial activation occurs 
in synovial microvessels, leading to synovitis and an increase 
in blood vessels.12 RA after total joint replacement might 

Figure 1. (a) Radiograph shows preoperative anteroposterior (AP) view of the right knee. (b) Radiographs at 6 months after surgery 
show no findings of instability, loosening, or osteolysis (right: varus stress AP view, left: valgus stress AP view). (c) Radiograph at 
8 months after embolization shows Lipiodol in the superior lateral aspect (white arrow).
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cause synovial tissue inflammation with microvascular 
hyperplasia. However, it seems that preoperative diagnosis 
has not been emphasized as the cause of hemarthrosis. 
Although detailed studies should be required in the future, 
we believe that this report highlights the importance of pre-
operative diagnosis and might be useful for elucidating the 
etiology.

The standard treatment protocol for recurrent hemarthro-
sis remains unclear. The usual cases could be treated con-
servatively with a high success rate.2,3,5,10 When hemarthrosis 
is unresolved conservatively, contrast-enhanced CT, mag-
netic resonance imaging (MRI) angiography, and Doppler 
ultrasound could identify vascular anatomy and active bleed-
ing, being less invasive than angiography.11,13 In this case, 
contrast-enhanced CT was performed, suggesting hypervas-
cularity of the synovium in the superior lateral suprapatellar 
pouch, and then interventional angiography was performed 
for diagnosis and treatment.

Previously, recurrent hemarthrosis in RA was treated by 
open or arthroscopic synovectomy.2,10 Selective arterial angi-
ography is reportedly a useful tool for diagnosis and treat-
ment of unexplained hemarthrosis, and high success rates of 
embolization are reported in OA patients.1,3–5,7–9 In this case, 
selective angiography demonstrated hypervascularity of the 
synovium, and embolization successfully treated hemarthro-
sis. Various sources of bleeding, including the superior or 
inferior, lateral or medial geniculate artery branches and other 
areas, are possible; therefore, thorough examination should 
be performed.3,9,13 In addition, hemorrhage occurs intermit-
tently and acutely, and appropriate timing for angiographic 
therapy might be crucial for the successful treatment of 
hemarthrosis.3 If embolization is unsuccessful, repeat 
attempts should be considered, with careful detection of 
bleeding sources.3,5 In case of failure of embolization, surgi-
cal treatment could be performed arthroscopically at first in 
order to be less invasive compared to open surgery.2,3,10

Figure 2. (a) A contrast-enhanced computed tomography (CT) shows joint effusion and prominent synovial enhancement (white 
arrow), and suspected hyperemic synovium in superior lateral suprapatellar pouch. (b) A digital subtraction angiography shows 
hyperemic blush in the superior lateral aspect of the knee (black arrow). (c) Selective catheterization reveals abnormal hyperemic 
blush supplied from branches of the superior lateral genicular artery (white arrow).(d) After embolizing selectively with a suspension of 
N-butyl-2-cyanoacrylate (NBCA) and Lipiodol, subtotal devascularization of branches from superior lateral genicular artery is observed.
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Conclusion

Recurrent hemarthrosis after TKA in patients with RA is 
relatively rare. RA might have a potential risk of developing 
hemarthrosis; however, there have been no reports that 
hematomas frequently occur in RA. Further detailed studies 
should be considered necessary. If conservative treatment 
fails, angiography should be considered. Selective emboliza-
tion might have utility for treatment of recurrent hemarthro-
sis after TKA in RA patients.
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