
Otogenic cerebral sinus vein thrombosis (CSVT) is a rare but 
severe complication of otitis media in children. It is consid-

ered the third or fourth most common intracranial complication 
-

plications of suppurative ear disease [1-3]. Otogenic CSVT is 

it may occur at any age [4-6]. If not promptly recognized, it can 
lead to long-term severe neurological morbidities, with poten-
tially lethal outcomes [1,5].

Mortality from otogenic CSVT was nearly universal until the 
turn of the 20th century when the first successful surgical inter-

in mortality rate in recent decades is associated with the avail-
ability of broad-spectrum antibiotics and early detection due to 
improved imaging studies. The mortality rate still ranges from 
1–10% despite current management [1,5,8,9].

Although radiologically evident, clinical manifestations of 
otogenic CSVT are usually non-specific and may be subtle [5]. 
Early detection requires a high index of suspicion. When pres-
ent, signs and symptoms associated with increased intracranial 
pressure and cranial neuropathies warrant immediate imaging 

Due to the rarity of CSVT in this era of widespread antibi-
otic use, controversies persist concerning surgical and medical 
management [11,12]. Conservative surgery, antibiotic treat-
ment, and anticoagulation are now the most common treatment 
[4,13]. More aggressive surgical procedures, such as opening 
and drainage of the sinus or ligation of the internal jugular vein, 
have not been shown to improve survival compared to simple 
mastoidectomy and maybe reserved for rare cases developing 
septic embolism or continued thrombus propagation despite 
treatment [6,13-15].

The hypothesis that children with otogenic CSVT may have 
a prothrombotic tendency that becomes clinically evident be-
cause of the inflammatory state is still under debate. The associ-
ation between otogenic CSVT and thrombophilia varies among 
studies [4,16],and the role of prothrombotic evaluation in cur-
rent management is controversial due to high costs and the lack 

Nevertheless, its value for making therapeutic decisions, deter-
mining the duration of anticoagulant therapy, and assessing the 
need for secondary prophylactic anticoagulation for prevention 
of recurrent thromboembolic events can be crucial in children 
and requires further research.

The goal of our study was to report the clinical presentation, 



hypercoagulability evaluation, management, and outcomes of 
otogenic CSVT, thereby adding to the existing data and high-
lighting the controversial aspects of the management of this now 
rare disease.

We searched the medical charts of all children admitted to the 
Emek Medical Center in northern Israel from 2008 to 2018 us-
ing a computer algorithm integrating the relevant ICD 10 codes 
(International Statistical Classification of Diseases and Relat-
ed Health Problems) for sinus vein thrombosis and mastoiditis. 
Inclusion criteria were established before the initiation of the 
search as follows: age of 18 years or younger, both sexes, a clin-
ical or radiological finding of mastoiditis, and documentation of 
CSVT in an imaging study, either computed tomography (CT) 
or magnetic resonance imaging (MRI).

Nine patients presented with otogenic CSVT during the 
10-year study period, and all of them met the inclusion criteria. 
A retrospective review of the medical chart data included patient 
demographic data, past medical history, clinical evaluation, and 
laboratory test results. A set of six criteria were used to assess 
signs of otitis media. Another set of six criteria were used to 
assess signs of mastoiditis. The total number of signs from each 
set was summed for each patient. 

The microbiological investigation included blood cultures, 
cultures collected from ear secretions during clinical visits, and 
cultures taken during surgical procedures such as mastoidecto-
my or subperiosteal abscess drainage.

Three cultures which had no bacterial growth sent for PCR 
(polymerase chain reaction) 16S rRNA for detection and identi-
fication of bacteria. Bacterial DNA extracted from the samples, 
and a fragment of the bacterial 16S rRNA gene amplified by 

PCR amplification were examined by the Lab901 ScreenTape 
system (Agilent Technologies, Manchester, UK). PCR ampli-
con sizes estimated by comparison to molecular size markers, 
then purified and sequenced (Sanger capillary sequencing). The 
quality of the sequences was assessed using sequence scanner 
software v2.0 (Applied Biosystems), and analysis of the 16s rR-
NA gene sequence was performed using the Basic Local Align-
ment Search Tool (BLAST, http://blast.ncbi.nlm.nih.gov). The 
sequence result assigned to a species if the best matching ref-

based on 95–98% homology to the best matching sequence.
Due to the increased prevalence of inherited thrombophilia 

in our area [20,21], our medical center’s policy is to evaluate 
for thrombophilia in pediatric patients with a thrombotic event. 
The following prothrombotic test results were extracted from 
the patients’ records and reviewed: anti-thrombin III, protein C, 
protein S and factor VIII levels; activated protein C resistance 
(APCR) ratio;lupus anticoagulant dilute Russell viper venom 

time (LAC–dRVVT) ratio; anti-cardiolipin antibodies IgM, 
IgG and beta-2-glycoprotein antibodies IgM, IgG; lipoprotein 
a levels; homocysteine levels; factor V Leiden and prothrombin 
G20210A mutation.

All CT images and reports were inspected for the site of 
thrombotic involvement and other complications of otitis me-
dia. MRI reports were inspected for the demonstration of reca-
nalization.

This study was approved by the institutional review board 
(Helsinki Committee).

Demographics of the nine patients presenting with otogenic 
CSVT between 2008 and 2018 are summarized in Table 1. The 
mean age was 2.5 ± 1.4 years. The mothers of two patients had a 
preterm delivery (35 and 36 weeks) as part of a twin pregnancy, 
with no mention of a similar disease in the other twin. Mean 

-
ation between the disease and low birth weight. None of the 
patients had a history of past surgeries. 

Clinical signs and symptoms of the nine patients are presented 
in Table 2. The duration of symptoms prior to admission ranged 

right and left sides was almost equal. There was no patient with 
bilateral disease.

All patients had a fever on the first day of presentation, mean 

called picket fence fever) was observed in 55.5% of patients. 
Eight patients had persistent otorrhea. Six of them had tympanic 
membrane perforation and otorrhea as a result of the inflam-
matory process at presentation and two patients had persistent 
otorrhea after myringotomy and ventilation tube insertion. All 
patients, except one, had clinical signs of mastoiditis on exam-
ination, mean of 3.9 ± 1.6 signs. Complications associated with 
otitis media other than mastoiditis included subperiosteal ab-
scess (n=6), meningitis, and facial nerve paralysis (n=1).

Results of the laboratory investigation are presented in Table 1. 
Leukocytosis with left shift was observed in 88.8% of patients, 

-

available for eight of nine patients, all of whom showed increas-

within normal limits except for one patient with a prolonged 

seconds. Two patients had shortened activated partial throm-



boplastin time (aPTT), and prolonged aPTT was observed in 
one patient who also had an abnormal LAC–dRVVT ratio. Fi-

to the inflammatory process. The D-dimer levels were recorded 

Sixteen samples were collected from ear secretions of all nine 
patients. Only a single organism was isolated from one culture 
(6.25%).Three cultures that had negative results were sent for 
PCR analysis, and all three were positive for 

Twelve cultures were collected during a surgical procedure 
from all nine patients. Eight were collected during mastoidecto-
my and four from subperiosteal abscess drainage. None of the 
cultures collected during surgical procedures showed any bac-
terial growth. No organism could be isolated from eight blood 
cultures collected from seven patients. 

CT imaging with intravenous contrast injection was performed 
in all patients as the first-line imaging study. All CT scans were 
performed within an average of 3.8 days from presentation (2–6 
days). The most common site of venous thrombosis was the 

sigmoid sinus, seen in all patients, with extension to the proxi-
mal internal jugular vein, the distal internal jugular vein, or the 
transverse sinus, in descending order [Table 3].

Recanalization was demonstrated by imaging study in seven 

median 90).Follow-up MRI with gadolinium contrast medium 
showed recanalization of CSVT in six patients. One patient had 
a contrast CT for follow-up, showing recanalization. One pa-
tient lost from follow-up without performing follow-up imag-
ing, and another did not perform follow-up imaging due to lack 
of parental consent.

Six of nine patients received oral antibiotics before admission for 
a mean of 2 ± 1.1 treatment days (Table 2). Five received amox-
icillin, and one received cefuroxime due to penicillin allergy. Pa-
tients received an average of 3.6 ± 1.2 types of antibiotic treatment 
during hospitalization [Table 3]. Seven patients received antico-
agulation treatment with low-molecular-weight heparin (Enoxa-
parin) for 3 months as a standard treatment. One patient received 
anticoagulation treatment for 4 months until recanalization was 
demonstrated on a subsequent MRI, and another patient received 
it for only 1 month due to the detection of recanalization on an 
MRI performed early in management. There were no bleeding 
complications. Anti-factor-Xa monitoring during treatment with 
Enoxaparin was recorded in 66.6% of patients [Table 3].





Surgical intervention of choice included one-sided mastoidec-
tomy with myringotomy and ventilation-tube placement on the 

-
toidectomy included the unroofing of the sigmoid sinus without 
disruption of the sinus wall. There was no use of internal jugular 
vein ligation, thrombectomy, sinus aspiration, or drainage. The 
mean time from admission to surgery was 4.1 ± 2.2 days. There 
were no intra-operative or postoperative complications. One 
patient had a mastoidectomy with myringotomy alone. Another 
patient had bilateral myringotomy and ventilation-tube insertion 
without mastoidectomy.

The prothrombotic evaluation demonstrated an abnormal LAC–
dRVVT ratio (6/9), elevated Factor VIII (5/8), and high homo-
cysteine levels (1/5). Four patients showed a combination of 
abnormal LAC–dRVVT ratio and elevated factor VIII. Two of 
eight patients had positive antiphospholipid antibodies. There 
was no record of a confirmatory follow-up test performed 12 
weeks or later to evaluate the transient or permanent condition 
of these abnormal values. There were no abnormal results for 
anti-thrombin III deficiency, protein C deficiency, protein S 
deficiency, anti-thrombin III, abnormal APCR ratio, elevated 
lipoprotein a levels (0/4), or prothrombin G20210Amutation 



(0/4). No patients were tested for factor V Leiden mutation due 
to normal APCR ratio results.

The follow-up period ranged from 2.1 to 34.6 months (mean 
-

apy for a standard period of3 months or until recanalization 
was demonstrated on an imaging study. None of the patients 
had a second thromboembolic event during the follow-up peri-
od. There were no mortalities. One patient had meningitis and 
temporary facial nerve paralysis with no residual neurological 
deficits during follow-up visits. The only long-term sequela was 
chronic otitis media observed in 22.2% of patients.

The demographic profile of the nine patients included in our 
study showed a female predominance with an 8:1 ratio. The 
mean age was 2.5 years, with all patients under the age of 5 
years. Jewish origin was found in 88.8% of patients, and only one 
patient was of Arab origin. This result is in discordance with the 
distribution in the population attending our hospital and may 
suggest predominance of the disease in the Jewish population. 
None of the patients had a family history of thrombophilia. 
There was no direct association between CSVT and low birth 
weight.

Otogenic CSVT occurred as a complication of a first acute 
otitis media event in 88.8% of patients, a novel observation that 
has not been mentioned in previous similar studies. Although 
no recommendation can be made due to the small sample size, 
this observation should prompt suspicion for otogenic CSVT, 
even in otherwise healthy patients with no history of recurrent 
or chronic otitis media.

The site of involvement showed almost equal distribution. 
There was no patient with bilateral disease. The mean duration 
of symptoms before presentation was 4.1days. Oral antibiotic 
treatment was initiated in 66.6% of patients before admission, 
with amoxicillin being the drug of choice. Lack of symptom im-
provement or symptom worsening with persistent fever despite 
antimicrobial treatment raises the need to further investigate for 
complications of otitis media.

Prominent clinical features included persistent otorrhea 

(100%), a classic spiking fever pattern (55.5%), and neurologi-
cal signs (55.5%). A subperiosteal abscess (66.6%) was the most 
common otitis media complication associated with mastoiditis 
and CSVT, followed by meningitis and facial nerve paralysis. 
The rate and distribution of complications found here differed 
from those in other studies showing a higher association of oto-
genic CSVT with meningitis and epidural abscess and a lower 
association with subperiosteal abscess [3,12,14]. Nevertheless, 
comparisons are difficult due to the small study populations.

Thrombocytosis was noted in all patients, probably related to 
the active inflammatory process and potentially contributing to 
hypercoagulability during the inflammatory process. Fibrinogen 
levels were increased in 88.8% of patients and might be asso-
ciated with the acute-phase reaction during the inflammatory 

may be attributed to thrombus fibrinolysis and the acute-phase 
response during the inflammatory process. The difference in 
D-dimer levels might be related to the time of measurement 
during thrombus formation and degradation.

No organism was identified during the microbiological in-
vestigation in 55.5% of patients. Only a single organism was 
isolated in 6.25% of cultures collected from ear secretions. Anti-
biotic treatment prior to admission might have contributed to the 
relatively low rate of positive cultures and the need for empirical 
antibiotic treatment during hospitalization in most patients. The 
most common organism isolated was  (n=3), fol-
lowed by  (n=1). This rate and distribution 
of bacterial growth are in discordance with previous studies, 
usually reporting a higher rate of positive cultures, with Strepto-

organism could be isolated from the 12 cultures collected during 
surgical procedures. This observation may be explained by the 
preceding antibiotic treatment given during initial conservative 
management before invasive measures were taken. No organism 
could be isolated from blood cultures in our study, and their ne-
cessity may be questionable.

PCR16S rRNA assay had a high detection rate. All three 
samples examined had a positive result for . A 
recent publication by Coudert et al. [22] found a 53.8% associ-
ation between  and Otogenic CSVT. In addition, 
this bacteria was associated with a more severe clinical course, 
an increased number of surgeries, and extended hospital stay 
[22,23]. Further research is needed to establish the benefits of 
PCR 16S rRNA assay in the evaluation of complicated otitis 
media, and larger prospective studies are required to understand 
the implication of  association with otogenic 
CSVT.

CT with intravenous contrast injection was performed in all 
patients as the first-line imaging study due to its greater avail-
ability in our region and the time-sensitivity of management. 
Lack of clinical improvement or worsening with high fever ne-
cessitated further imaging investigation, conducted an average 
of 3.8 days from presentation. The most common site of venous 
thrombosis was the sigmoid sinus, seen in all patients, with ex-
tension to the proximal internal jugular vein, the distal internal 
jugular vein, and the transverse sinus in descending order. This 
observation is expected from the anatomical proximity to the 
site of infection. Recanalization was demonstrated in seven pa-
tients. MRI with gadolinium injection was the preferred imag-
ing study for the demonstration of recanalization in all patients 
but one.



The prothrombotic evaluation demonstrated abnormal LAC–
dRVVT ratio (6/9 patients), elevated factor VIII (5/8), and a 
combination of both in 4patients; antiphospholipid antibodies 
(2/8) and high homocysteine levels (1/5) were also found. Two 
patients had shortened aPTT, which might be associated with an 
increased risk of thromboembolism, but its clinical significance 
is uncertain. Increased factor VIII has been associated with in-
creased thrombotic risk [24]. Thrombotic events can be consid-
ered part of antiphospholipid syndrome if the presence, at least 
12 weeks apart, of antiphospholipid antibodies is demonstrated 
by coagulation test (LAC) or immunological assays (anti-cardi-

The presence of LAC in adults usually has important clinical 
significance. In children, its presence can be a transient phe-
nomenon, possibly secondary to the inflammatory process, and 
in most cases, it lacks clinical significance [25]. To the best of 
our knowledge, there is no description in the current literature 
regarding thrombotic tendency during transient LAC in chil-
dren, and this association requires further investigation. Pro-
longed aPTT was observed in one patient and associated with 
the LAC-positive result. Seven patients showed either abnormal 
LAC–dRVVT ratio or high titers of antiphospholipid antibodies 
during the active inflammatory phase. Nevertheless, no repeat 
confirmatory tests were conducted, as required by the criteria 
for the diagnosis of antiphospholipid syndrome or alternatively, 
to classify the phenomenon as transient.

There was no evidence of inherited thrombophilia. The 
evaluation demonstrated transient systemic prothrombotic risk 
factors: high levels of factor VIII and thrombocytosis, which 
may favor hypercoagulability, and laboratory evidence of an-
tiphospholipid antibodies. The systemic hypercoagulable state, 
in combination with the acute inflammatory process and cyto-
kine secretion, may alter local blood vessel rheology and favor 
thrombus formation.

Our findings do not support the routine evaluation of throm-
bophilia. Therefore, a more selective approach may be advisable 
for the evaluation of thrombophilia in patients with otogenic 
CSVT, such as testing only patients with a personal or familial 
history of thrombosis.

Medical treatment during hospitalization included an aver-
age of 3.6 types of antibiotic treatments. Multi-drug treatment 
might be attributed to the low rate of positive culture results, 
lack of clinical improvement, and stepwise increment in anti-
biotic coverage during hospitalization. A similar approach is 
described in other publications [6,12].

Seven patients received anticoagulation treatment with 
low-molecular-weight heparin for 3 months as the standard treat-
ment, with anti-factor-Xa monitoring in 66.6% of patients. The 
prothrombotic evaluation did not alter anticoagulation therapy. 

In recent years, there has been a trend toward more conser-
vative surgical management of CSVT [14]. Several studies have 
reported successful outcomes without performing internal jug-

ular vein ligation, thrombectomy, sinus aspiration, or drainage 
as part of the surgical intervention [4,13]. The surgical interven-
tion of choice in our sample included one-sided mastoidectomy, 
unroofing of the sigmoid sinus without disruption of the sinus 
wall, myringotomy, and ventilation-tube placement on the af-

did not use internal jugular vein ligation, thrombectomy, sinus 
aspiration, or drainage.

The mean follow-up period in our study was 12.3 months. 
The only long-term sequela was chronic otitis media observed 
in 22.2% of patients. There were no cases of mortality. This 
finding broadly supports other studies showing relatively low 
mortality rates with current management [5,8,9]. However, no 
conclusion can be drawn due to the limitations of sample size 
and the relatively short duration of the follow-up period.

Otogenic CSVT is a rare but severe intracranial complication of 
otitis media. No specific sign or symptom can predict its appear-
ance. The presence of persistent otorrhea, a spiking fever pattern, 
neurological signs, and the lack of clinical improvement despite 
antimicrobial treatment should prompt suspicion and necessitate 
further investigation. PCR assay might be a useful tool in the mi-
crobiological analysis of patients with prior antibiotic treatment, 
and further research is needed to determine its significance. The 
relatively small sample size limited our study; thus, no defini-
tive recommendation can be made. Nevertheless, our findings 
demonstrate good outcomes for otogenic CSVT treatment with 
intravenous antibiotics, anticoagulation, and conservative surgi-
cal intervention, supporting the current trend in management. The 
prothrombotic evaluation revealed transient inflammation-related 
risk factors but did not alter management, and further prospective 
multicenter studies are needed to determine its relevance.
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