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Abstract
Background: Antiphospholipid syndrome (APS) is an autoimmune disease that causes arteriovenous
thrombosis and death. Valvular heart disease is one of its symptoms. Recurrent cerebral infarction
caused by valvular heart disease is an indication for surgery; however, standard treatment, including
perioperative anticoagulation, has not yet been established, and surgical mortality is high.

Case presentation: A 41-year-old man had a cerebral infarction six years ago and was positive for
antiphospholipid antibodies and lupus anticoagulants. He was diagnosed with primary APS and treated
with anticoagulation therapy with warfarin. He had another episode of cerebral infarction four months
ago. Transesophageal echocardiography revealed a mass attached to the mitral valve. He underwent
steroid therapy and was continued on anticoagulant therapy; however, the mass did not shrink, and
surgery was performed. Intraoperative rapid histopathology showed that the mass was an old thrombus,
and because of the high degree of mitral valve degeneration, we considered that regurgitation control by
the valve platy was di�cult. Mitral valve replacement was performed using an On-X mechanical valve.
Intraoperatively, the activated clotting time was measured every 30 minutes, and no tendency for
thrombus formation was observed. He was continued on warfarin therapy after the surgery and did not
experience any recurrence of thromboembolism after two years of surgery.

Conclusions: We encountered a patient with APS, recurrent cerebral infarction, and mitral valve thrombus
who underwent mitral valve replacement and continued postoperative anticoagulation therapy without
recurrence of thromboembolism.

Background
Antiphospholipid syndrome (APS) is a disease characterized by the presence of autoantibodies called
antiphospholipid antibodies in the blood, resulting in pregnancy complications, such as arteriovenous
thrombosis at various sites and fetal mortality. Although infrequent, it is sometimes complicated by
valvular disease, which is called as antiphospholipid antibody-associated symptom. Surgery for APS
complicated with valvular disease is challenging because there are no clear guidelines for perioperative
anticoagulation or whether valve replacement or valve plasty should be performed. We report a
successful case of mitral valve replacement in a patient with primary APS complicated by cerebral
infarction and a mitral thrombus.

Case Presentation
A 41-year-old man with a history of cerebral infarction was referred to our neurology department six years
ago. A magnetic resonance imaging (MRI) of the head revealed multiple cerebral infarctions and
microbleeds. Carotid ultrasonography and transesophageal echocardiography (TEE) revealed no embolic
sources. Blood test results were positive for anticardiolipin antibodies and lupus anticoagulant, and
cerebral infarction due to antiphospholipid antibody syndrome was suspected. Since the blood tests that
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were conducted 12 weeks later were also positive for antiphospholipid antibodies and systemic lupus
erythematosus (SLE) was negative, the patient was diagnosed with primary APS. He was administered
warfarin to prevent thrombus formation. He had persistent faintness four months ago and was brought
to the Department of Neurology in our hospital. An MRI scan of the head showed a point-like diffusion-
weighted imaging high-signal and apparent diffusion coe�cient low-signal lesion in the left parietal lobe
(Fig. 1). He was diagnosed with acute cerebral infarction and hospitalized. TEE, performed to search for
an embolic source, revealed a mass attached to the mitral valve, and heparin was administered. He was
then administered warfarin with the goal of achieving a prothrombin time-international normalized ratio
(PT-INR) of 3.0 to eliminate thrombus. However, TEE did not reveal any reduction in the mass. Cardiac
MRI revealed a torn tendon cord, myxoma, and papillary �broelastoma rather than a thrombus; therefore,
immunosuppressive therapy (prednisolone 35 mg/day) was added in accordance with catastrophic APS
or SLE complicated by APS. After anticoagulation therapy and one month of oral steroid therapy, the
mass did not shrink, and the patient was referred to our department for surgical treatment of the mitral
valve mass after completing steroid administration. Physical examination revealed no obvious sequelae
of cerebral infarction. His vital signs were temperature of 36.2°C, blood pressure 114/74 mmHg, pulse
67/min and regular, and respiratory rate 12/min. Blood tests revealed a white blood cell count of 12400/
µL, C-reactive protein 0.23 mg/dL, PT-INR 2.48, and activated partial thromboplastin time 38.0 s. D-dimer
was 0.6 mg/dL which was not elevated. The brain natriuretic peptide level was 44.4 pg/mL which was
mildly elevated. The elevated lupus anticoagulant and anticardiolipin antibody levels were 2.19 and > 120
U/mL, respectively. TEE revealed a 7.5 × 7.5-mm mass-like echo pattern on the P3 side of the posterior
lea�et of the mitral valve, which moved in conjunction with the valve (Fig. 2). The mitral valve mass was
considered to be a mitral valve thrombus formation due to APS, myxoma, or papillary �broelastoma. We
measured the activated clotting time (ACT) every 30 minutes intraoperatively. We decided to perform
mitral valve replacement and mitral valve plasty based on the intraoperative �ndings. Steroid therapy was
tapered off and discontinued three weeks prior to the surgery. Surgery was initiated under general
anesthesia. The approach was performed through a median sternotomy. The pericardium was incised on
the patient’s right side. A small amount of serous pericardial �uid was observed. An 18-French cannula
was inserted into the ascending aorta and a 36-French cannula into the superior and inferior vena cava,
and the pump was started. After the superior and inferior vena cava were secured with a tape and
tourniquet and shifted to complete extracorporeal circulation, the right atrium was incised, and a
retrograde myocardial protective catheter was inserted into the coronary sinus under direct vision. The
right atrium was closed using 4 − 0 polypropylene. A cannula was inserted into the ascending aorta for
antegrade myocardial protection. The ascending aorta was clamped, and cardiac arrest was induced.
Left atrial approach was used to reach the left atrium. The posterior commissure of the mitral valve was
clumped together owing to in�ammation. A partial ulceration of the mitral valve was also observed. The
mitral valve was partially resected and subjected to rapid pathological diagnosis, which indicated an old
thrombus. The thickened area of the posterior commissure was excised. The excised valve was sutured
with 5 − 0 polypropylene, but the mitral stenosis was such that a 20-mm diameter bougie could barely �t.
The apex of the valve was also thickened, and considering the patient's age, we decided to perform a
mitral valve replacement. The anterior lea�et was resected, and the posterior lea�et was preserved. A total
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of 11 sutures with 2 − 0 Ethibond pledget was placed on the valve ring with an everted mattress suture
and a 27-mm On-X (Artivion, Florida, United States) was sutured in an intra-annular position. After
suturing the left atrium, the aortic clamp was removed. The pump was turned off, and TEE revealed no
problems with the mobility of the prosthetic valve. The patient was extubated on the day of the surgery
and weaned from ventilatory management. The drain was removed on the second postoperative day
(POD), and the patient was treated with continuous heparin and oral warfarin therapy. Heparin
administration was terminated on the 12th POD, and the patient was discharged on the 20th POD. After
discharge from the hospital, he continued to take warfarin and had no recurrence of thromboembolism
after two years of surgery.

Discussion And Conclusions
APS is an acquired autoimmune disease with a predilection to thrombogenesis. It causes arteriovenous
thrombosis, pregnancy complications (fetal mortality and placental dysplasia), and thrombocytopenia,
and some patients have symptoms related to SLE [1]. Patients with APS have antiphospholipid
antibodies and are positive for lupus anticoagulant, anticardiolipin, and anti-β-glycoprotein antibodies.
Antiphospholipid antibodies are pathogenic autoantibodies that induce in�ammation [2]. In the revised
Sapporo APS classi�cation, APS is diagnosed when at least one clinical symptom of vascular
thrombosis and pregnancy morbidity, and at least one positive laboratory test result of lupus
anticoagulant, anticardiolipin antibody, and/or anti-β2 glycoprotein-I antibody are present [3]. The annual
risk of thrombus formation is < 4% in patients with SLE and < 1% in patients without SLE [4]; this patient
had primary APS without SLE but had a history of cerebral infarction and thrombus on the mitral valve.
Anticoagulation therapy is important in the treatment of thromboembolic events, which cause serious
complications such as stroke, myocardial infarction, deep vein thrombosis, and pregnancy morbidity and
death during the treatment of APS [1, 5]. In 2003, the consensus recommended low-dose aspirin
administration in patients with no history of thrombosis and no vegetation or valve dysfunction on
echocardiography and anticoagulation with a PT-INR of 2.0–3.0 for patients with valve vegetation or
systemic embolic symptoms secondary to valvular disease [6]. In our case, steroids were administered
preoperatively; however, regarding the e�cacy of steroids, a report on rivaroxaban plus
hydroxychloroquine, corticosteroids, and low-molecular-weight heparin, states a reduction in size by half
at one week and complete disappearance at six months [7]. Autopsy studies have reported decreased
non-bacterial thrombotic endocarditis in steroid-treated patients [8]. Steroids may promote the healing of
valve-attached vegetation and prevent scarring and valve dysfunction [9]. In our case, we administered
steroids preoperatively, tapered them off subsequently, and then performed the surgery.

APS occurs in 5% of the general population and 30% of SLE patients with valvular disease as one of the
several clinical manifestations [1]. Valvular disease is present in 14.3% of patients with APS and is
characterized by unusual nodules and vegetation and moderate-to-severe valve dysfunction in the
absence of rheumatic fever or infective endocarditis [5]. Valvular disease of the left heart system,
especially mitral valve failure, is common in APS as is the presence of a mass in the mitral valve in our
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case. Valvular disease in APS is characterized by localized thickening of the valve (> 3 mm), including the
proximal or middle portion of the lea�et and irregular nodules in the atrial portion of the mitral valve [10].
APS-associated valve degeneration is non-speci�c and characterized by �brosis, calci�cation,
vascularization, and thrombus formation in the endocardium on the valve surface and in capillaries [11].
The immune complexes are considered to damage the endocardium and cause valve �brosis [1, 5]. The
risk of stroke is ten times higher in patients with valvular disease due to APS, and valvular damage is
usually moderate, with an 8% chance of progression to valvular disease. In a retrograde study of 284
patients with APS, 159 diagnosed with primary APS showed an association between valvular heart
disease and central nervous system symptoms, such as epilepsy, migraine, cerebrovascular accidents,
and transient ischemic attack [12]. In our case, recurrent cerebral infarction and a mitral valve mass
formation probably caused by APS were also observed. In addition to mitral thrombus formation due to
APS, intraoperative �ndings suggested that the mitral valve was degenerating, and mitral valve
replacement was performed.

Surgery is considered in cases of severe valve dysfunction or recurrent thromboembolism, despite
continued anticoagulation therapy. Severe valve regurgitation requiring surgery is seen in 4–6% of APS
cases complicated by valvular heart disease [10]. A retrospective study of 32 patients with APS who
underwent valve replacement reported a mortality rate of 12.5%; however, in the same study, any event
was reported in the half of patients [13]. A previous study reported mortality rates of > 20% [5]. Regarding
the choice of valves, biological valves are generally superior to mechanical valves in terms of
antithrombotic properties [14]. However, some reports recommend the use of mechanical valves since
many patients are young and require anticoagulant therapy to prevent thromboembolism [15].
Additionally, there is a possible risk of an immune response to the bioprosthetic valve. One study found
no difference between valve types [13]. Since the patient was relatively young and had already been
anticoagulated with warfarin, a mechanical valve was selected as the prosthetic valve. Two years have
passed since surgery and there is no evidence of valve dysfunction. Currently, the long-term results of
different prosthetic valves after valve replacement for APS are unclear, and further �ndings are awaited.
There is a report on the use of On-X, which has excellent antithrombotic properties, in revision surgery for
patients with trapped prosthetic valves owing to thrombus formation caused by APS [16]. The �ve-year
thromboembolic-free rate for mitral valve replacement with On-X has been reported to be 97.7 ± 0.9%
under INR control of 2.0–3.0 [17]. In our study, no valve dysfunction or thromboembolic events were
observed after two years of surgery using On-X. There is no clear protocol for anticoagulation during
intraoperative cardiopulmonary bypass, with only six case reports describing perioperative
anticoagulation [18–21]. None of the reports showed intraoperative complications due to inadequate
anticoagulant therapy; the anticoagulant used was heparin and ACT was used for monitoring. ACT was
measured every 30 s in our case, and no intraoperative thromboembolic events were observed. There are
few reports on anticoagulation therapy during open heart surgery with cardiopulmonary bypass in
patients with APS, and more knowledge needs to be accumulated. We report a patient with APS
complicated with valvular disease who underwent surgery under cardiopulmonary bypass with heparin
and continued postoperative anticoagulation with oral warfarin without thromboembolic events. Further
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case studies are needed to determine the appropriateness of intraoperative and postoperative
anticoagulation for patients with APS complicated with valvular disease.
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antiphospholipid syndrome
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activated clotting time
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Figures

Figure 1



Page 9/9

Magnetic resonance imaging revealed a high-signal point lesion in the left occipital lobe on diffusion
weighted image (a) and a low-signal lesion on apparent diffusion coe�cient (b).

Figure 2

Transesophageal echocardiography revealed a 7.5-mm diameter mass-like echo pattern moving in
conjunction with the posterior lea�et of the mitral valve.


