
Abstract A 7-year-old Chinese boy with steroid-resis-
tant nephrotic syndrome developed thalamic stroke sec-
ondary to straight sinus thrombosis. He was hospitalized
due to status epilepticus and coma. The child recovered
after treatment by low-molecular-weight heparin (LMWH)
and warfarin. This case highlights the importance of
magnetic resonance imaging with venography in the ear-
ly diagnosis of cerebral sinus thrombosis (CST) in neph-
rotic children and the effectiveness of anticoagulation
therapy in improving the neurological outcome.
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Introduction

Cerebral sinus thrombosis (CST) is a rare complication
in children with nephrotic syndrome (NS) [1]. To our
knowledge, only three cases have been published to date
[2–4]. We present our successful experience in treating a
nephrotic child complicated with thalamic stroke second-
ary to straight sinus thrombosis by low-molecular-weight
heparin (LMWH).

Case report

A 7-year-old Chinese boy, with a 2-year history of steroid-resis-
tant nephrotic syndrome (SRNS), presented with coma and status
epilepticus after a bout of severe headache. In 1998 he was sent to
our hospital for generalized edema for the first time. Routine pred-
nisolone treatment was given. As it failed to induce remission, the
diagnosis of SRNS was made. We suggested a renal biopsy, but
the family refused. He required several hospitalizations for severe
edema, and received one course of oral cyclosporin for 4 months.
He was discharged just 1 day before this admission. During the
previous hospital stay, a 5-day albumin plus furosemide daily in-
fusion ameliorated his edema, and the daily urine output was up to
1.5 l/m2 BSA/day. He was thus discharged and oral prednisolone
was continued. This time, he was sent to our hospital due to gener-
alized tonic-clonic convulsion. On arrival, body temperature was
38.8°C, heart rate 217 beats/min, respiratory rate 25/min with 
occasional apnea, and blood pressure 186/148 mmHg. Body
weight was 40 kg. The pupils were isocoric with intact light re-
flex. Fundoscopic examination showed mild papilledema. Motor
examination revealed he was not responsive to pain. Neither pit-
ting edema nor decreased skin turgor was noted on physical exam-
ination. Admission laboratory tests were all unremarkable with the
exception of albumin 1.8 g%, total cholesterol 291 mg/dl, triglycer-
ide 223 mg/dl and a daily protein loss of 340 mg/kg/day. Septic
workups revealed negative results.

On admission, mechanical ventilation and phenobarbital 
(10 mg/kg) were initiated. Infusion of albumin (0.5 g/kg) with fu-
rosemide (1 mg/kg) was given daily for 1 week. Oral prednisolone
(1 mg/kg/day) was continued. Brain computed tomography (CT)
was performed. No intracranial hemorrhage, space-occupying le-
sion or sulci effacement was found.

On the third hospital day, the endotracheal tube was removed.
However, he made slow progress in conscious status and motor
function. On the fifth hospital day, magnetic resonance imaging
(MRI) with MR venography (MRV) was obtained to rule out CST.
The MRI revealed hyperintensity in thalamus bilaterally, hippo-
campus bilaterally and right occipital area on T2-weighted and
diffusion-weighted image (not shown) and the MRV disclosed a
filling defect in straight sinus (Fig. 1a). The coagulation studies
showed a prothrombin time (PT) of 11.4/9.2 s, an activated partial
thrombin time of 39.7/30.8 s, a protein C of 135% of the control
and a protein S of 125% of the control.

LMWH (nadroparin, Sanofi-Winthrop, France) at the dose of 
90 U/kg/day subcutaneously was applied for CST on the fifth hospi-
tal day and was continued for 2 weeks. On the 15th hospital day the
follow-up MRI with MRV revealed a patent straight sinus (Fig. 1b).
On the 16th hospital day unremarkable EEG was obtained. Warfarin
was prescribed at the initial dose of 0.125 mg/kg/day and was titrat-
ed by monitoring PT levels for the next 3 months. He was dis-
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sive areas, and a filling defect in the straight sinus 
(Fig. 1a). The areas of increased intensity involving cor-
tex and suggesting edema or infarct could partially ex-
plain the status epilepticus. Due to lack of collateral cir-
culations of the deep cerebral sinus, thrombosis of the
straight sinus led to drainage failure of the tributaries of
internal cerebral veins, including the thalamostriae veins.
Venous ischemia of thalamus ensued. Neuropathologi-
cally, paramedian thalamic infarcts may be associated
with mutism [7]. In our case, the venous infarction might
partially explain the clinical manifestations [8]. To our
knowledge, this is the first case in a nephrotic child
where altered mental status could be attributed to tha-
lamic stroke.

The patient suffered straight sinus thrombosis during
relapse. In response to massive proteinuria, hepatic syn-
thesis of coagulation inhibitors increases, and the plasma
levels of these proteins are the sum of loss and gain. The
coagulant inhibitors can be divided into two groups, pro-
tein C and its activator protein S on the one hand and an-
tithrombin on the other. The consensus was that during
relapse abrupt urinary loss of antithrombin leads to de-
creased antithrombin level. Decreased antithrombin level
may be a major factor in the hypercoagulability status
and attributed to venous thrombosis. During relapse of
NS, an increase in the concentrations of protein C
(148±59%) and protein S (109±41%) were reported in
steroid-resistant nephrotic children [9]; in contrast, a de-
ficiency of protein C and protein S was reported in cases
of CST [5]. As we missed his antithrombin level in the
initial coagulation study, we could not ascertain its actual
role in this patient. In this case, the levels of protein C
and protein S were mildly elevated (135% for protein C,
125% for protein S). The profile of protein C and protein
S is similar to that of SRNS in relapse rather than to that
of the general population with CST. Further studies are
necessary to determine whether higher or lower levels of
protein C and protein S are related to the risk of CST 
in NS.

When compared with unfractional heparin, LMWH
has a more predictable anticoagulant response [10]. A
higher anti-Xa to anti-IIa ratio is one of the identified
primary determinants of the antithromboembolic efficacy
of LMWH. Successful treatment of CST in nephrotic
children with enoxaparin was recently reported [4]. This
patient was treated by nadroparin, which had a compara-
ble anti-Xa to anti-IIa ratio to enoxaparin [10, 11]. The
safety of LMWH in the treatment of CST in nephrotic
children has been reported [12]. In addition to the con-
ventional treatment modalities such as prevention of hy-
povolemia and antithrombin replacement, LMWH fol-
lowed by warfarin undoubtedly plays a major role in the
treatment of nephrotic children with CST.

There was no definite correlation between disease se-
verity and outcome in CST [6]. It is suggested that for
better prognosis early diagnosis and treatment is neces-
sary. The boy sat up without support on day 9 and
walked with support on day 12. He giggled when tickled
on day 20. He made great progress after treatment with
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charged on the 30th hospital day and the residual neurological prob-
lems included flat affect and mutism.

Three months later, he was well except for regressive self-care
abilities and speech problems. He made slow progress, transiting
from mutism, echolalia to simple sentences. Long-term rehabilita-
tion was required. The dosage of prednisolone was tapered after
clinical improvement.

Discussion

The incidence of thromboembolic complications in chil-
dren with NS is 2% [1]. The most commonly affected
vessels are deep leg veins, followed by inferior vena ca-
va, renal vein and pulmonary vessels. Cerebral vessels
are rarely involved [2–4].

The predisposing factors for CST and thalamic stroke
are infection, coagulation disorders, severe dehydration,
nephrotic syndrome and space-occupying lesions [5].
Brain CT was entirely normal in 10–20% of cases with
CST. MRI with MRV is more sensitive and has largely
replaced angiography and brain CT in detecting CST [5,
6]. In this case, the brain CT was unremarkable. He un-
derwent MRI with MRV due to the high suspicion of
CST. MRI with MRV revealed widespread hyperinten-

Fig. 1 a Brain 2D time-of-flight magnetic resonance venography
(MRV) shows a filling defect (arrowhead) in the straight sinus on
the fifth hospital day. b Brain MRV shows a patent straight sinus
on the 15th hospital day
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LMWH and warfarin. Besides, prevention is better than
treatment. This patient contracted CST in relapse, and it
was close to a course of 5-day albumin plus furosemide
daily infusions. Therefore, during the relapse of NS, pru-
dent use of diuretics, avoidance of infections and mainte-
nance of albumin level are all useful preventive mea-
sures. This case provides us with an experience that MRI
with MRV is the imaging modality of choice in nephrotic
children when intracranial lesion is highly suspected,
and that effective anticoagulation therapy might improve
the neurological outcome. Nevertheless, large-scale ran-
domized clinical trials are necessary before the routine
use of LMWH in nephrotic children with CST is recom-
mended.
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