
150

CVST19), close observation can be a mainstay therapy for CVST 
caused by a minor head injury17). The prognosis has been re-
ported to be relatively favorable in children17). We report on one 
pediatric case of early spontaneous recanalization of sigmoid si-
nus thrombosis after a closed minor head injury with a literature 
review.

CASE REPORT

A 10-year-old male fell while riding a bicycle on the road. On 
the day of the fall, he had no definite symptoms; however, he 
complained of a mild, intermittent headache and nausea five 
days after the incident and visited the hospital. His neurological 
state was normal and there were no blood stains in the ear, nose, 
or throat. The brain computed tomography (CT) revealed a lin-
ear fracture, small amounts of epidural hematomas and pneu-
mocephalus in the right occipital area. When compared to the 
left side, a higher density lesion within the right sigmoid sinus 

INTRODUCTION

Pediatric cerebral venous sinus thrombosis (CVST) is rare and 
it can significantly cause neurological adverse outcomes in pa-
tients7). The annual incidence of CVST is 0.67 per 100000 chil-
dren7). Because half of the events occurred during the neonatal 
period, the incidence of CVST is 0.34 per 100000 in non-neonate 
children per year2,7). There are various risk factors of pediatric 
CVST including thrombophilic states, acute systemic illness, 
chronic systemic diseases, and head and neck disorders7). Head 
and neck disorders are more common in non-neonates (1 month 
to 18 years old)7). CVST following a closed head injury in partic-
ular is very rare in childhood1). The diagnosis of CVST after a mi-
nor head injury is not easy because of the rarity of occurrence, 
so a high degree of suspicion is the most important factor to the 
diagnosis of a patient presenting progressive ambiguous symp-
toms such as headaches, vomiting, and imbalance23). Even though 
anticoagulation is recommended for the treatment of pediatric 
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was found (Fig. 1). The brain magnetic resonance image (MRI) 
showed the effusion and hemorrhage in the right mastoid air cell 
and a signal intensity, which was suspected to be thrombus, in 
the right sigmoid sinus (Fig. 2). The brain magnetic resonance 
venography (MRV) revealed an absence of a flow signal between 
the right sigmoid sinus and the jugular bulb, which was con-
firmed to be sigmoid sinus thrombosis (Fig. 3A). During the 
physical examination, he showed no papilledema, intracranial 
hypertension, or otogenic infections such as otitis media. His 

blood tests, including complete blood count, prothrombin time, 
partial thromboplastin time, antithrombin III, protein C activity, 
and protein S activity, were in the normal ranges. The patient was 
treated conservatively because the patient’s symptoms were mild 
and gradually improved. He was discharged with a full recovery 
on the 4th day in the hospital. On the 10th day after discharge, 
the patient complained of vomiting and visited the department 
of pediatrics. The laboratory tests, including a prothrombotic 
evaluation and a physical examination, were performed. The 

Fig. 1. Brain computed tomography (CT) 
showed a linear fracture in the right oc-
cipital bone (A) and a suspicious intra-
cranial hematoma (B, white arrow) with 
pneumocephalus (C) around the frac-
ture site. Additionally, a high-density le-
sion located in right sigmoid sinus was 
revealed (D, black arrow, “dense vein 
sign”).
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Fig. 2. In contrast with left side, the 
thrombus in the right sigmoid sinus 
demonstrated low signal intensity in a 
T2-weighted image (A, black arrow) and 
iso-signal intensity in a T1-weighted im-
age (B, white arrow) on brain magnetic 
resonance image (MRI). A B
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results of the laboratory tests were normal. Due to concern re-
garding the progression of the previous sinus thrombosis, the 
brain MRV was re-checked, and it showed the recovery of the 
flow signal in the right sigmoid sinus (Fig. 3B). The spontaneous 
recanalization of sigmoid sinus thrombosis occurred within about 
three weeks of the trauma. His vomiting may have been caused 
by gastrointestinal problems, and it ceased the following day.

DISCUSSION

The exact mechanism of sinus thrombosis following a closed 
head injury is unknown, although several theories have been 
suggested16-18,24). One possible mechanism is a direct injury with 
a linear fracture crossing the wall of the dural sinus16). It may also 
be caused by a rupture of the small sinusoids, an injury to the 
endothelial lining, or an extension of thrombus from the emissary 
veins18). The other suggested mechanism is a temporary altera-
tion in the coagulation after a head injury, disturbances in the 
blood flow (venous stasis), or damage to the capillary endothe-
lium, all of which may predispose a person to thrombosis24). 
Compared with adult groups, CVST following a closed head in-
jury in children has a number of different characteristics. For 
example, pediatric patients tend to be affected more often than 
adults by posttraumatic venous sinus thrombosis because of the 
immaturity of their cerebral venous collateral vasculature6).

Children with posttraumatic sinus thrombosis show delayed 
neurological symptoms, such as headaches, vomiting, irritabili-
ty, or gait ataxia23). In another study, children were shown to be 
more likely to experience seizures and mental changes, while 
adults were more likely to experience headaches and diplopia10). 
The diagnosis should be made early in the course of this patholo-
gy in order to begin the treatment as well as to prevent complica-
tions that could become fatal. A high degree of clinical suspicion 
is the most important factor in the early diagnosis of CVST in 

pediatric patients23).
The confirmation of the diagnosis relies on the demonstration 

of thrombus by detailed neuroimaging techniques, such as a con-
trast CT with venography, an MRV, or a cerebral angiography. 
Sometimes CVST can be identified on brain CT scans as clots in 
the cortical veins, namely the “cord sign” and the “dense vein 
sign”5). This is caused by clots filled with dural sinus as well as 
filling defects in the superior sagittal sinus, or the so-called “empty 
delta sign”20). A brain MRI with the addition of an MRV is the 
most sensitive imaging tool for diagnosing CVST, which non-
invasively provides a direct visualization of the dural sinuses 
and any sinus flow abnormalities21). A cerebral angiography can 
be performed if the previously mentioned examinations are in-
accurate or ambiguous, although the interpretation can some-
times be challenging because transverse sinus hypoplasia or apla-
sia could be identified through the angiography in the general 
population22). Therefore, we suggest that an MRI with an MRV 
is the best choice of imaging tools. In our case, a brain CT showed 
a “dense vein sign” in the sigmoid sinus (Fig. 1D), and thrombus 
in the right sigmoid sinus demonstrated a low signal intensity 
in a T2-weighted image and an iso-signal intensity in a T1-weight-
ed image on the brain MRI (Fig. 2).

Treatment planning should be based on clinical findings and 
etiologies17). In cases of adult CVST, several articles generally 
recommend anticoagulation therapy (ACT) and even aggres-
sive treatments such as endovascular thrombolytic therapy or sur-
gical thrombectomy in severe cases4,16,18). Some authors suggest-
ed the use of endovascular balloons as an alternative in cases of 
anticoagulation and decompressive craniectomy3); however, most 
pediatric patients with CSVT from minor head injury had favor-
able outcomes regardless of the treatment strategies17). Some 
authors recommended that anticoagulation be reserved for pa-
tients presenting a papilledema or complaining of persistent 
headache, vomiting, or disequilibrium17). We agreed with their 

Fig. 3. A : Initial brain magnetic reso-
nance venography (MRV) demonstrat-
ed a loss of the flow signal from the 
right sigmoid sinus to the distal (white 
arrow). B : After about three weeks, a 
follow-up brain MRV demonstrated a 
recanalization of the sinus, which was 
a recovery of the signal from the right 
sigmoid sinus to the distal jugular vein.A B
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opinions and treated our patient conservatively, because the pa-
tient’s symptoms were mild and non-persistent. Anticoagulants, 
such as heparin, can be used to treat thrombosis; however, there 
is an increased risk for a venous hemorrhagic infarction21). This is 
especially true if the patient has a history of intracranial bleeding. 
Pediatric patients should be treated carefully with adequate mon-
itoring of the complications. Therefore, some authors recom-
mended low-molecular-weight heparin as a proper choice for 
treating CVST with intracranial hemorrhages instead of heparin 
because of concerns regarding aggressively increasing hemor-
rhages19).

There are several studies about CVST following a closed head 
injury in pediatrics (Table 1). Twenty-three patients in 11 studies 
have been reported8,9,13,16,17,20,22,23,25,26). The frequently involved 
locations were the sigmoid sinus (69.6%) and the transverse si-
nus (52.2%). In researching the literatures, it was found that 
most cases (60.9%) were treated conservatively and had favor-
able outcomes, including two cases with recurrent headaches. 
Five cases of ACT and three surgical cases also had favorable out-
comes. The radiologic confirmation of recanalization was per-
formed in 13 cases and most of them were diagnosed by only a 
brain CT or only a brain MRI rather than a combination of these 
tests with an MRV. There was no case of recanalization con-

firmed by MRV within one month. The mechanism of sponta-
neous recanalization is unknown. A case of spontaneous recan-
alization within one month in CVST is extremely rare. Even 
though the precise mechanism of recanalization is still obscure, 
an early spontaneous recanalization of deep vein thrombosis 
was reported in some articles11,14). Recanalization can be caused 
by more active fibrinolytic activity than procoagulation activity. 
It was reported that the regression of acute deep vein thrombosis 
begins early and is accompanied by a significant increase in the 
endogenous fibrinolytic agent, tissue plasminogen activator12,15). 
Thus, recanalization is determined by activated coagulation and 
impaired fibrinolysis15).

Our case is notable for several reasons. Although CVST fol-
lowing a closed head injury is still rare in children and sponta-
neous recanalization within one month has not been reported, 
pediatric CVST following a mild head injury and spontaneous 
recanalization may not be that rare because a lesion that may 
recover uneventfully may frequently be misread. CVST should 
be suspected in patients with posttraumatic symptoms, even in 
pediatric cases of mild head injuries, because CSVT could lead 
to catastrophic outcomes, such as a large venous infarction. Treat-
ment should be based on clinical findings and outcomes and 
should consist of measures that counteract thrombosis.

Table 1. Literature review of cerebral venous sinus thrombosis following a mild closed head injury in a pediatric patient

No Literatures/Year Sex/Age Location Fr/H. Treatment Recanalization (weeks) Outcome
1 Taha et al.23)/1993 F/1 Left SS +/- Observation Complete (5) Normal
2 Taha et al.23)/1993 M/4 Left SS +/- Observation Complete (5) Normal
3 Taha et al.23)/1993 M/6 Left SS +/- Observation Complete (5) Normal
4 Taha et al.23)/1993 M/7 Left SS & TS +/- Observation Complete (5) Normal
5 Holzmann et al.9)/1999 -/2 Right SS +/+ Surgery - Normal
6 Holzmann et al.9)/1999 -/13 Right SS & TS +/+ Observation - Normal
7 Holzmann et al.9)/1999 -/9 Right TS +/- Observation - Normal
8 Holzmann et al.9)/1999 -/10 Right SS +/- Observation - Normal
9 Holzmann et al.9)/1999 -/8 Left SS +/+ Surgery - Normal

10 Holzmann et al.9)/1999 -/4 Left TS & SSS +/- Surgery - Normal
11 Stiefel et al.22)/2000 F/9 Right TS +/- Observation Complete (6) Normal
12 Stiefel et al.22)/2000 F/13 Left TS +/+ Observation Complete (8) Headache
13 Stiefel et al.22)/2000 M/10 Right SS +/+ Observation Complete (20) Normal
14 Stiefel et al.22)/2000 M/3.5 Right SS & TS +/+ Observation Complete (8) Normal
15 Stiefel et al.22)/2000 F/16 Right TS +/+ Observation - Headache
16 Muthukumar16)/2005 F/7 Right TS +/+ ACT - Normal
17 Yuen et al.25)/2005 F/4 Right SS & TS +/+ Observation Complete (10) Normal
18 Shigemori et al.20)/2007 M/8 Right jugular bulb -/- ACT Complete (16) Normal
19 Zhao et al.26)/2008 M/15 Right SS & TS +/+ ACT Partial (3) Normal
20 Nehme et al.17)/2008 M/7.5 Right SS & TS +/+ Observation Partial (8) Normal
21 Georgoulis et al.8)/2014 F/6 Right SS +/+ ACT - Normal
22 Lebowitz et al.13)/2014 M/6 Right SS +/+ ACT - Normal
23 Awad and Bhardwaj1)/2014 M/12 Right SS +/- ACT Partial (1) Normal
24 Our case M/10 Right SS +/+ Observation Complete (3) Normal

SSS : superior sagittal sinus SS : sigmoid sinus, TS : transverse sinus, Fr : fracture, H : intracranial hematoma, ACT : anticoagulation therapy
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