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Abstract. Thrombophilia may be hereditary or acquired and 
is associated with a high risk of thrombosis. The diagnosis 
rate for thrombophilia is low, particularly for patients with 
non‑specific symptoms. The present study describes a patient 
with thrombophilia, presenting with onset symptoms for 
intracranial venous thrombosis. The patient had increased 
serum homocysteine and anticardiolipin immunoglobulin 
G antibodies and decreased protein S activities. In addition, 
the patient was obese and had a one‑week history of fatigue, 
immobilization and insufficient water intake. Radiological 
findings identified multiple venous thrombosis. Since the 
patient had multiple risk factors for thrombosis, the diagnosis 
of thrombophilia was made. No mutations with definite clinical 
significance were identified in the assessments for mutations of 
the protein S‑α (PROS1) gene. The current case highlights the 
importance of correct diagnosis for thrombophilia in patients 
who present with the onset symptoms of intracranial venous 
thrombosis.

Introduction

Thrombophilia is a hereditary or acquired tendency to a 
hypercoagulable state that increases the risk of venous 
thromboembolism (VTE) and primarily deep venous throm-
bosis (DVT) as a consequence of genetic and environmental 
risk factors, including a protein S‑α mutation in protein S 
and immobilization, respectively  (1). Thrombophilia was 
initially identified in a patient with a hereditary antithrombin 
deficiency in 1965  (2). Hereditary thrombophilia may be 
caused primarily by deficiencies of natural anticoagulants 
including prothrombin, factor V Leiden, protein C and protein 
S with a prevalence of <1% in the general population (3). A 

number of conditions, such as antiphospholipid syndrome 
(APS) and malignant cancer are associated with acquired 
thrombophilia  (4,5). Anticoagulation is the primary treat-
ment regardless of the cause (6), typically administered for 
5 days followed by oral anticoagulants for 6 months. The most 
common condition associated with thrombophilia is venous 
thromboembolism (VTE), including superficial thrombosis 
and DVT, which in turn leads to mortality and pulmonary 
embolism, with a prevalence of 56‑160 in 100,000 individuals 
per year, which represents a major cause of morbidity and 
mortality in thrombophilia (7).

Although intracerebral thrombosis induced by thrombo-
philia is not very rare it may be susceptible to misdiagnosis. 
The present study reports a case of a 24‑year‑old male with 
thrombophilia, who presented with onset symptoms of intra-
cranial venous thrombosis.

Case report

A 24‑year‑old male was admitted to the Department of 
Neurology, the First Teaching Hospital of Jilin University 
(Changchun City, China) in June 2015 following a seizure and 
2 h of unconsciousness. Prior to admission, the patient had 
fallen on his head while playing basketball and had seizure 
symptoms including clenched teeth, closed fists, rigid extremi-
ties, tongue biting and foaming at the mouth. A second seizure 
attack occurred 7 to 8 min later. The patient was unconscious 
during and between the seizure attacks and received an intra-
venous injection of diazepam, mannitol, glycerol fructose 
and piracetam. Following the intravenous administration the 
patient was restless. A week prior to admission, the patient 
had presented with fatigue, immobilization, and insufficient 
water intake. The patient was healthy with no previous 
history of seizure, hypertension, diabetes or cardiovascular 
disease. There was also no history of recurrent headache or 
unconsciousness prior to the fall. The patient had a history 
of smoking ~20 cigarettes per day for 5 years and infrequent 
alcohol consumption.

On examination, the patient was unconscious with 
decreased pupillary light reflex. Body temperature was 38.7˚C 
and blood pressure was 127/66 mmHg. Normal muscle tone 
and strength were observed. Babinski's sign was bilaterally 
positive, demonstrated by an over‑extension and fanning of 
the toes following stimulation, while a negative result would 
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be a normal flexion of the toes. White blood cell count was 
26.14x109/l (normal range: 3.5‑9.5x109/l) and neutrophils 
14.79x109/l (normal range: 1.8‑6.3x109/l). A number of the 
values observed from the blood lipid profile and liver enzyme 
examinations, completed as routine administration on admis-
sion, were elevated, as follows: aspartate aminotransferase 
190.5 U/l (normal range: 13‑35 U/l), alanine aminotransferase 
587.7 U/l (normal range: 7‑40 U/l), γ‑glutamyl transpeptidase 
115.4 U/l (normal range: 7‑45 U/l), triglycerides 7.65 mmol/l 
(normal range: 0.28‑1.80 mmol/l), however, the high density 
lipoprotein 0.73 mmol/l (normal range: 0.76‑2.10 mmol/l) 
indicated a normal value. A liver ultrasound revealed that the 
patient had a fatty liver with normal portal vein circulation. 
Cranial computed tomography (CT) on admission indicated 
intracerebral hemorrhage in the bilateral frontal lobes with 
subarachnoid hemorrhage (Fig. 1A and B). Computerized 
tomography angiography (CTA) of the head revealed no 
abnormality. Cranial magnetic resonance imaging (MRI) 
demonstrated multiple abnormal signals in the bilateral frontal 
lobes. The patient was diagnosed with a brain hemorrhage 
with malacic and cystic lesions. Cranial magnetic resonance 
venography (MRV) was completed using Siemens Trio Tim 
3.0T scanner (Siemens AG, Munich, Germany) revealed an 
absence of signal in the sinus sagittalis superior and sinus 
rectus and thread‑like signals in the transverse sinus (Fig. 1C). 
Lumbar puncture revealed a cerebrospinal fluid (CSF) pressure 
of 350 mm H2O. Biochemical and cytological examination of 
the CSF had normal results, as follows: CSF protein 0.32 g/l 
(normal range: 0.15‑0.45 g/l); glucose 3.78 mmol/l (normal 
range: 2.3‑4.1 mmol/l); chloridion 128 mmol/l (normal range: 
119‑129 mmol/l); white blood cell: 3x106/l (normal range: 
0‑8x106/l); red blood cell: 0 (normal value: 0) and Pandy reac-
tion: negative. Other examinations including immunological 
examination, thyroid function, rheumatic anti neutrophil 
cytoplasmic antibodies, erythrocyte sedimentation rate, rheu-
matoid factors, C‑reactive protein, and hormone concentrations 
were normal. The patient was diagnosed with cerebral venous 
sinus thrombosis.

During hospitalization, the patient complained of swelling 
and pain in the left leg. An ultrasound of the extremities 
demonstrated a bilateral cephalic venous thrombosis in the 
subacute phase and left posterior tibial venous thrombosis in 
the acute‑subacute phase. Subcutaneous edema was identified 
in the left upper arm using a Color Doppler ultrasound. Color 
Doppler ultrasound of the neck revealed bilateral narrowing of 

the jugular vein with the predominant narrowing of the right 
side and venous return disorder in the J2 and J3 segments of 
the right internal jugular vein. Laboratory tests of the blood 
revealed the following values: Anticardiolipin immuno-
globulin Ig G antibody 14 U/ml (normal value: 0‑10 U/ml), 
serum homocysteine 21.6 µmol/l (normal value: 0‑15 µmol/l), 
protein S 53.4% (normal value: 55‑130%), protein C 129% 
(normal value: 70‑140%), antithrombin 136% (normal value: 
80‑120%), fibrinogen 124% (normal value: 80.2‑132.5%) and 
neuron‑specific marker enolase 26.25 ng/ml (normal value: 
<25.00 ng/ml). The patient was diagnosed with thrombophilia 
and the parents of the patient were observed to have normal 
extremity ultrasound results.

As the patient presented with a protein S deficiency, 
examinations for mutations of the protein S‑α (PROS1) gene 
were completed. A single genetic change (c. 2001A>G, p. 
Pro667Pro) was identified in exon 5 of the PROS1 gene (Fig. 2). 
Based on the single nucleotide polymorphism database of SNP 
(http://www.ncbi.nlm.nih.gov/SNP/) this genetic change was 
a polymorphism variation, not a clinically relevant mutation.

The patient received dehydration therapy in combina-
tion with the use of a low dose of molecular weight heparin 
(5,000 IU once a day) and liver‑protecting agent, Reduced 
glutathione (Beijing Zhongsheng Ruitai Biotechnology, Co., 
Ltd., Beijing, China) 400 mg three times daily for 15 days. No 
seizure or headache occurred during 28 days of hospitaliza-
tion. The hematoma was absorbed, as observed in cranial CT 
examinations and CSF pressure was 350 mm H2O. Venous 
ultrasound of the extremities demonstrated a subacute superfi-
cial thrombophlebitis in the bilateral distal cephalic vein and 
the forearm segment of the right basilic vein. The level of liver 

Figure 1. Computed tomography and magnetic resonance venography images of the patient on admission. Cranial computed tomography at admission demon-
strated (A) intracerebral hemorrhage in the bilateral frontal lobe with (B) subarachnoid hemorrhage. (C) A cranial magnetic resonance venography image 
revealed the absence of signals in the sinus sagittalis superior and sinus rectus and thread‑like signals in the transverse sinus. White arrows indicate (A) 
intracerebral hemorrhage, (B) subarachnoid hemorrhage and (C) absence of signals.

Figure 2. Gene map. The genetic sequence results of the protein S‑α (PROS1) 
gene. The arrow indicates a single polymorphism variation (c. 2001A>G, p. 
Pro667Pro) in exon 5 of the PROS1 gene.
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aminotransferase decreased to be within the normal range. 
The patient was discharged from the hospital and followed up 
once a month for 6 months. The patient received oral warfarin 
from initial dosage of 3 mg up to 4.5 mg following discharge. 
The patient had an international normalized ratio (INR) of 2.0 
at the most recent follow‑ups (December, 2015).

Discussion

Thrombophilia is an inherited or acquired condition that 
predisposes patients to thrombosis. The common causes of 
hereditary thrombophilia are deficiency of coagulation inhibi-
tors including protein C, protein S and antithrombin and genetic 
mutations such as FV Leiden, prothrombin G20210A mutation 
and a MTHF R677T mutation (2). Acquired thrombophilia 
is commonly associated with diseases including APS  (8), 
paroxysmal nocturnal hemoglobinuria (9), myeloproliferative 
disorders (9) and malignant cancer (10), in addition to prolonged 
immobilization, trauma and necessitating surgery (5). The 
most common cause of acquired thrombophilia is APS, which 
is caused by the lupus anticoagulant and anticardiolipin anti-
body (8). In the present case, the patient had increased levels 
of serum homocysteine and anticardiolipin IgG antibodies 
and decreased protein S activities. In addition, the patient was 
obese and had a one‑week history of fatigue, immobilization 
and insufficient water intake. Radiological findings indicated 
multiple venous thrombosis. Since the patient had multiple 
risk factors for thrombosis, the diagnosis of thrombophilia 
was made. Tests for the PROS1 gene were negative, although 
a polymorphism variation in the PROS1 gene was identified. 
Acquired thrombophilia was considered to be the predominant 
cause of thrombosis for this patient. Additionally, the patient 
had a slightly increased level of enolase, a tumor‑specific 
marker, which was not clinically significant. The patient was 
asked to complete a follow‑up examination, after 1 month, 
of the enolase concentration for the differential diagnosis of 
malignant cancer and the value was observed to return to 
normal (20.55 ng/ml; normal range <25 ng/ml).

The patient had an elevated aminotransferase level during 
hospitalization. Although ultrasound revealed no abnormality 
in the portal vein, the potential for the liver function to be 
impaired due to portal vein thrombosis requires consider-
ation. Since the aminotransferase level decreased following 
liver‑protecting therapy, CT was not performed during hospi-
talization to examine whether portal vein thrombosis existed. 
If the aminotransferase is elevated during follow‑up, CT 
should be performed to identify whether portal vein throm-
bosis is present or not.

There are a number of important coagulation inhibitors 
that keep the balance between fibrinolysis and thrombosis. 
Thromboembolic events occur as a result of the disruption of 
the balance leading to a hypercoagulable state (11). Coagulation 
inhibitor deficiency is present in ~10% of the Caucasian popu-
lation with deep vein thrombosis, and antithrombin deficiency 
is the predominant cause (12). By contrast, in the Asian popu-
lation with deep vein thrombosis including Chinese, Japanese 
and Korean individuals, coagulation inhibitor deficiency is 
identified in ~50% of the population, and the predominant 
cause is protein S deficiency (13). Suehisa et al (14) demon-
strated that protein S deficiency was present in 20/32 Japanese 

patients with deep vein thrombosis. TFPI polymorphisms are 
associated with VTE, but it remains to be determined whether 
these polymorphisms are risk factors for VTE (14). The most 
common form of hereditary hemophilia is FV Leiden, a muta-
tion in the factor V gene resistant to cleavage by activated 
protein C (APC)  (15). FV Leiden may lead to a hyperco-
agulable state as the result of less anticoagulant activity of 
APC. The frequency of FV Leiden mutations varies among 
different ethnicities and regions, and the incidence is highest 
in the Caucasian population with 2‑15% (16). Similarly, the 
prothrombin G20210A mutation is most frequently identified 
in the Caucasian population (12), but is rare amongst the Asian 
population (13). In addition, homozygous methylenetetrahy-
drofolate reductase (MRHFR) 677TT mutation is associated 
with increased blood homocysteine levels, and is a common 
cause of hyperhomocysteinemia (11). Although the MRHFR 
TT genotype is associated with mild hyperhomocysteinemia, 
which is regarded as a moderate risk for venous thromboem-
bolism (13), a previous study has indicated that an increase in 
the blood homocysteine levels is only a mild risk factor for 
venous thrombosis (17).

It remains unclear whether all individuals with thrombosis 
should be screened for thrombophilia. Screening is generally 
not recommended for the general population. However, a 
number of specific indications are recommended for screening 
initiated by the Anticoagulation Forum  (9), these include 
i) idiopathic or recurrent venous thromboembolism, ii) a family 
history of venous thromboembolism, specifically first‑degree 
relatives with an early onset of venous thromboembolism, 
iii) recurrent miscarriage (>3), iv) thrombosis during perinatal 
period or following the use of oral contraceptives or estrogen 
replacement therapy (9), v) neonates with visceral thrombosis, 
fulminant purpura and hemorrhagic skin necrosis, vi) venous 
thromboembolism in uncommon sites such as the brain, liver, 
mesentery or renal vein, vii) younger patients (<40 years) 
with early onset venous thromboembolisms and viii) throm-
bosis or skin necrosis during warfarin therapy. However, for 
patients with malignant cancer, screening for thrombophilia 
is generally not recommended, because such patients receive 
long‑term anticoagulation therapy (18).

Currently, prophylactic anticoagulant therapy is recom-
mended for patients with a high risk of thromboembolism, 
and it is recommended that the INR be controlled between 
2 and 3 (19,20). These high‑risk patients include: i) Patients 
with recurrent thromboembolism (>2 occurrences), ii) patients 
with antithrombin deficiency or APS who have experienced at 
least one thromboembolic event, iii) patients who experience 
severe thrombosis such as severe pre‑eclampsia, cerebro-
vascular thrombosis, mesenteric artery thrombosis or portal 
vein thrombosis, requiring lifelong direct oral warfarin and 
higher INR (between 2.5‑3.0), iv) patients who had throm-
bosis at an unusual site such as mesenteric vein or cerebral 
vein and v) patients with >1 risk factor for thrombophilia who 
experience at least one thromboembolic event. For patients 
with first onset of acute thromboembolism, regular heparin 
or low‑molecular heparin should be administered for at least 
5 days, followed by oral anticoagulants for 6 months, with 
the exception of pregnant women, due to the potential of 
anticoagulants to cause pregnancy loss. The INR should be 
controlled between 2 and 3, and may be higher for recurrent 
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thrombosis during anticoagulation therapy. With the excep-
tion of the case of acute pulmonary embolism, thrombolytic 
therapy is not required  (21). In the present case, since the 
patient had subdural hematoma, only low molecular heparin 
was administered for 3 weeks during hospitalization and oral 
warfarin following discharge. The patient had an INR of 2.0 at 
the most recent follow‑ups in December 2016.

The clinical diagnosis rate for thrombophilia is low (3). A 
number of reasons may cause this low diagnosis rate. Firstly, 
the symptoms are unspecific, particularly in cases with small 
thrombi. Certain patients may only present with palpitations, 
chest tightness or transient dizziness and thus, may be misdi-
agnosed. Secondly, it is easy to misdiagnose thrombophilia 
as intracranial venous thrombosis, phlebitis, pulmonary 
embolism, acute myocardial infarction, volvulus and necrotic 
enteritis. Tests for thrombophilia are often neglected following 
the initial diagnosis of these diseases. Thirdly, due to the 
incidence of thrombophilia being low, doctors often lack 
sufficient awareness of this disease. Finally, the diagnosis of 
thrombophilia is dependent on a number of laboratory tests, 
including antithrombin, clotting factors and genetic mutations 
of numerous associated genes, some of which are difficult to 
perform due to interference factors such as age, gender and the 
use of oral contraceptives (6). In the present case, the diagnosis 
of thrombophilia was made based on laboratory testing of anti-
thrombin, APS antibodies, serum homocysteine levels, protein 
C, protein S and fibrinogen in addition to ultrasonic examina-
tion of the extremities and MR, CT and CTA examination of 
the brain. In addition, a number of predisposing factors for 
thrombosis were excluded such as surgery, trauma, fracture, 
malignant tumor and immobility due to chronic diseases.

For a patient <60 years old with recurrent venous throm-
bosis, thrombophilia should be considered for diagnosis (1). 
Early diagnosis of thrombophilia may prevent the occurrence 
of severe life‑threatening diseases, such as pulmonary throm-
bosis. The current study presented a rare case of thrombophilia 
with an onset of intracerebral venous thrombosis. The present 
study also demonstrated that genetic testing is an alternative 
approach to define the risk of VTE, which is a limitation 
of screening test. Further studies are required to reveal the 
mechanism and provide an update on diagnosis, treatment 
options and prognosis.
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