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Introduction

Klinefelter syndrome is the most common congenital abnormal-
ity causing primary hypogonadism, occurring in approximately one 
in a thousand (1 : 1000) live male births.1)2) This syndrome has a nu-
merical chromosome abnormality in males, characterized by the 
presence of one or more extra X chromosomes.2) Affected males 
carry an additional X chromosome (or more), which results in ab-
normal development of the testis, leading to hypogonadism and 
infertility.3) Klinefelter syndrome has a tendency for hypercoagula-
bility owing to the propensity for hypogonadism caused by hormo-
nal imbalance and genetic inclination. To date, there has been no 
case report associated with cardiovascular disease in Korea. Here, 
we encountered and reported on a young male patient with Kline-
felter syndrome that also had pulmonary thromboembolism. 
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A young male patient diagnosed with Klinefelter syndrome was admitted to our hospital via the emergency room with chief complaints 
of acute chest pain and dyspnea. Pulmonary thromboembolism was diagnosed from his chest CT images. His symptoms improved after he 
underwent thrombolysis and anticoagulation treatment. Klinefelter syndrome has a tendency towards hypercoagulability due to hormonal 
imbalance and one or more inherited thromophilic factors. Thus, Klinefelter syndrome patients with a past medical history of venous throm-
boembolism require continuous oral anticoagulation therapy for a period of at least six months. (Korean Circ J 2012;42:562-564)
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Case

A thirty-eight year-old male patient, diagnosed as having Kline-
felter syndrome (47, XXY) during the sterility test, was admitted to 
our hospital’s emergency room with symptoms of acute chest pain 
and dyspnea that developed one hour prior to admission (Fig. 1). On 
arrival at the emergency room, his blood pressure, pulse and respir-
ation were 90/60 mm Hg, 130/minute and 24/minute, respectively. 
His body temperature was 36.8°C and he was clearly conscious. On 
auscultation of the chest, crackles were heard in both lower lungs. 
Heart sounds showed rapid pulse and no murmur. Interstitial pul-
monary edema and cardiomegaly were observed from his chest X-
ray, while his electrocardiography revealed findings of ST-depression 
in the V 3, V 4 and V 5 areas. The peripheral blood test revealed WBC 
14100/uL, Hb 14.0 g/dL and platelet 465000/uL. Serobiochemical 
studies showed blood urea nitrogen 14.6 mg/dL, creatinine 1.2 mg/
dL and hyperlipidemia was shown with total cholesterol of 210 mg/
dL, triglyceride 97 mg/dL, high density lipoprotein 37 mg/dL and low 
density lipoprotein 177mg/dL. An immunochemical serologic test 
revealed a finding of inflammation with high sensitivity C-reactive 
protein 2.56 mg/dL. CK, creatine kinase-MB and troponin-I were all 
negative, while the level of D-dimer was measured to be high at 
5408 ng/mL. The results of arterial blood gas analysis while the pa-
tient was on O2 mask 5 L (approximately FiO2 0.4) showed hypoxe-
mia with pH 7.24, PCO2 28 mm Hg, PO2 62 mm Hg, bicarbonate 27 
mmol/L and O2 saturation of 90%. Increased right ventricular size, 
decreased right ventricular function and D-shaped left ventricle were 
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observed in the echocardiography. With a suspicion of possible pul-
monary thromboembolism, contrast enhanced chest computed to-
mography was carried out, which revealed multiple thromboembo-
lism in the main, lobar, segmental and subsegmental pulmonary ar-
teries of both lungs (Fig. 2). The patient’s O2 saturation dropped to 
90-91% even with an O2 mask of 7 L (approximately FiO2 0.6). Owing 
to observations of persistent hypotension of 80/40 mm Hg despite 

hemodynamic support, thrombolytic therapy (Actilyse®-alteplase: 
100 mg over 2 hours) was performed. Lower extremity vascular com-
puted tomography was carried out to find the origin of venous th-
romboembolism. This revealed deep vein thrombosis (DVT) in the dis-
tal portion of the left popliteal vein (Fig. 3). The patient underwent 
anticoagulation therapy with low molecular weight heparin (Cle-
xane®-enoxaparin: 60 mg subcutaneously every 12 hours for 7 days) 
and warfarin. Having observed venous thromboembolism at a young 
age, a screening test for immunologic diseases was carried out to 
make the differential diagnosis of antiphospholipid antibody syn-
drome. The findings of complement levels (C3, C4), antinuclear an-
tibody (ANA), antibody to anti-double-stranded DNA, anti-cardiolip-
in antibody of immunoglobulin (Ig) M and IgG, as well as lupus anti-
coagulant and venereal disease research laboratory test were all 
negative.4) The follow-up chest computed tomography performed 
ten (10) days after hospital admission did not show pulmonary th-
romboembolism. After the patient was discharged from the hospi-
tal, he was put on warfarin for anticoagulation therapy and followed 
up on an outpatient basis. 

Discussion

There are increased incidences of venous thromboembolism in 
Fig. 1. Chromosomal analysis revealed a karyotype of 47, XXY, which is a 
typical finding for Klinefelter syndrome.

Fig. 2. Contrast enhanced chest computed tomography on admission. Multiple thromboembolism (white arrows) in main, lobar, segmental and subseg-
mental pulmonary arteries of both lungs.
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patients affected by Klinefelter syndrome. Campbell and Price5) 
noted increased incidences of DVT and pulmonary embolism in a se-
ries of 412 patients with Klinefelter syndrome, observed over peri-
ods ranging from 1 to 20 years. A possible explanation was provided 
by two consecutive studies6)7) and subsequently emphasized by Win-
kler8) in his review about the effects of androgens on hemostasis. 
According to these findings, hypogonadism in males is associated 
with reduced fibrinolytic activity via increased plasminogen activa-
tor inhibitor-1 (PAI-1) levels, where plasma levels show an inverse 
relationship with testosterone concentrations. Hemostasis is achiev-
ed by thrombin-stimulated fibrin clot formation and plasmin-in-
duced clot lysis. PAI-1 is involved in the process of clot lysis.9) With 
respect to clot lysis, plasminogen, a precursor molecule for plasmin, 
binds to fibrin and tissue-type plasminogen activator (t-PA) to 
make ternary complexes. These complexes convert plasminogen into 
proteolytic plasmin, an active form. Here, PAI-1 suppresses t-PA, inhi-
biting plasmin formation, and restricts the process of fibronolysis.10) 

Through such pathogenesis, patients with Klinefelter syndrome 
would have a higher risk of developing not just DVT but also myo-
cardial infarction and venous thromboembolism. However, it would 
be difficult to explain severe thromboses with hormonal imbalance 
by way of hypo-androgenism alone, and one or more inherited th-
rombophilia {e.g., factor V Leiden and prothrombin (factor II) G20210A 
mutations} may be associated with it.11) 

Therefore, patients with Klinefelter syndrome with a past medi-
cal or family history of venous thromboembolism should undergo 
an endocrinologic test, as well as additional assessment of innate 
or acquired thrombophilia. In the future, it seems that more stud-
ies on understanding of pathogenesis of venous thromboembolism 

in cases of Klinefelter syndrome are necessary. The consideration is 
that a long-term oral anticoagulation therapy is necessary in the 
treatment of thrombophilic conditions. 
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Fig. 3. In the lower extremity vascular computed tomography, deep vein thrombosis was observed in the distal portion of the left popliteal vein (white arrows).


