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Abstract
The management of four cases of lateral sinus thrombosis (LST) over a four-year period at the Royal
Darwin Hospital is presented in this retrospective review. The patients were aboriginal and presented
with otalgia, otorrhoea and sepsis. Two cases had an associated complication of an otitic hydrocephalus
and a subperiosteal abscess. Cholesteatoma was found in three cases. Computed tomography (CT) scan
con�rmed the LST in three cases. Three patients were anaemic and thrombocytopenic. All patients had
positive blood cultures. The organisms were predominantly mixed anaerobes and Bacteroides species.
Three patients were managed surgically as a two-stage procedure. One patient was managed as a single-
stage procedure with a modi�ed radical mastoidectomy. Therapeutic anticoagulation was utilized in one
case. There were no deaths. The prognosis of LST is good if treatment is instituted early with broad-
spectrum intravenous antibiotics and surgery. The role of clot removal at surgery and the use of
anticoagulation are discussed in this paper.
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Introduction
Intracranial complications of suppurative ear disease
are rarely seen today.1–3 Lateral sinus thrombosis
(LST) is a well-known otogenic complication with
serious consequences if left untreated. A combina-
tion of surgical intervention and antibiotics has
reduced the reported mortality but it can still be as
high as 27 per cent.4 There is still controversy
regarding surgical treatment of the sinus and the role
of anticoagulation.

Large series of LST have been reported from
South Africa5,6 and Iran,7 where access to health
care is limited, but LST is rarely seen in Western
developed countries.8–12 The dramatic drop in the
incidence of lateral sinus thrombosis can be attribu-
table to the introduction of antibiotics, earlier
diagnosis and prompt effective treatment.13

The Royal Darwin Hospital is the major tertiary
referral centre for the population of the Northern
Territory in Australia. A recent case of LST seen at
our institution, the fourth case in a four-year period,
prompted a review of the literature concerning the
modern management of LST. Medline was used to
search the English literature from 1966 to the
present on LST. The aim of this article is to present
our experience with the diagnosis and treatment of

LST secondary to otogenic disease. We also aim to
highlight the bacteriology and clinical pattern of this
disease. An awareness of this particular complication
by today’s otolaryngologist is essential if a satisfac-
tory outcome is to be ensured.

Materials and methods
The medical records of all cases with a discharge
diagnosis of lateral sinus thrombosis at the Royal
Darwin Hospital from 1999 to 2002 were reviewed
retrospectively. Only cases with surgically or radi-
ologically proven lateral sinus thrombosis were
included. The data collected from the case notes
included the patient’s demographic details, present-
ing symptoms and signs, bacteriology results, rele-
vant investigations, treatment, complications,
duration of the pre-admission illness and outcomes.

Case reports
Case 1

The patient is a 14-year-old aboriginal male who was
previously treated at a peripheral hospital with
penicillin and Sofradex® eardrops for three days.
He was transferred to the Royal Darwin Hospital
because of worsening sepsis following a �ve-day
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history of right otalgia, otorrhoea, and fevers. On
examination he had a tender mastoid, and purulent
ear canal with a temperature of 39 8 Celsius.
Haemoglobin was 86.g/L and the platelet count was
31. 3 .109/L. CT scan of his mastoid with contrast
demonstrated opaci�cation of his right mastoid and
middle-ear space, and absence of normal enhance-
ment with gas tracking over the right sigmoid sinus.
CT scan of the brain was normal. A diagnosis of
acute mastoiditis with lateral sinus thrombosis was
made. Treatment was started with intravenous
ceftriaxone, metronidazole, gentamicin, and benzyl
penicillin, and correction of the haematological
parameters. Blood and ear cultures both grew
mixed anaerobes and Enterococcus avium. A right
cortical mastoidectomy was performed 24 hours later
where granulation tissue was found in the attic. The
mastoid cavity was �lled with pus and granulation
tissue extending into the attic. All the infected tissue
was removed down to the mastoid tip and the lateral
sinus. The lateral sinus plate was skeletonized with
the drill but the sinus was not incised nor needled.
The patient had a stormy post-operative course
requiring a re-exploration of his mastoid seven days
later because of ongoing sepsis. The mastoid cavity
contained thrombus that was not infected. He
developed pneumonia and an adult respiratory
distress syndrome in intensive care but eventually
made a good recovery after antibiotic treatment. He
was discharged home 26 days later.

Case 2

The patient is 13-year-old aboriginal female who
presented with a �ve-day history of right otalgia,
headache, painful neck and fevers. She was initially
admitted at a peripheral hospital where treatment
was started with amoxycillin. She was transferred
three days later to the Royal Darwin Hospital under
the care of the paediatricians with a presumed
diagnosis of meningitis. The signi�cant examination
�ndings were a tender mastoid and torticollis with a
temperature of 38.8 8 Celsius. Haemoglobin was
101.g/L and the platelet count was 16. 3 .109/L.
Lumbar puncture was normal. There was no clinical
improvement after 48 hours of treatment with
intravenous ceftriaxone. A CT scan of her neck
was performed because of a concern about a neck
abscess. It demonstrated opaci�cation of her right
mastoid and middle-ear space with thrombosis of the
right internal jugular vein and sigmoid sinus. An
otolaryngological opinion was then sought and a
diagnosis of lateral sinus thrombosis was made.
Treatment was changed to intravenous gentamicin,
metronidazole, and timentin and a right cortical
mastoidectomy and thrombectomy was performed
six hours later. The signi�cant �ndings were a
cholesteatoma sac, a sclerotic mastoid with infected
granulation tissue, and a thrombosed lateral sinus
with exposed posterior fossa dura. Blood and
mastoid cultures grew mixed anaerobes. A combined
approach tympanoplasty and removal of all choles-
teatoma was performed 10 days later after the
patient had recovered from the septic episode. Her

post-operative progress was complicated by pneu-
monia that responded to antibiotic treatment. She
made a good recovery and was discharged home 22
days later. She was initially lost to follow up so her
second-look tympanoplasty occurred two years later.
There was no recurrent cholesteatoma found at that
procedure.

Case 3

The patient is a 23-year-old aboriginal female who
was initially admitted under the care of the
neurologists with the symptoms of left otalgia,
headache, dizziness, diplopia and vomiting. Exam-
ination revealed a tender mastoid, temperature of
39.58 Celsius, and a left VIth cranial nerve palsy.
Fundoscopy revealed bilateral papilloedema, hae-
morrhages at the disc margin and dilated retinal
veins. Haemoglobin was 79.g/L and blood cultures
grew Staphylococcus aureus. CT and magnetic
resonance imaging (MRI) demonstrated bilateral
sclerotic mastoid cavities, normal venous �ow and
normal brain. Lumbar puncture showed a high
cerebrospinal �uid pressure and no organisms. She
was treated with intravenous timentin for a total of
seven days. The symptoms resolved and she was
discharged home with a diagnosis of benign intra-
cranial hypertension. She had two further treatments
of lumbar puncture at a peripheral hospital. The
patient was admitted 25 days later with severe
headache, left otalgia and otorrhoea and treated
with intravenous timentin. An otolaryngological
opinion was sought three days later where an attic
cholesteatoma was seen. The patient underwent a
left modi�ed radical mastoidectomy where a large
cholesteatoma sac �lling the attic, antrum and
mastoid cavity to the mastoid tip was found and
removed. The sigmoid sinus was covered with
granulation tissue. It was needled and no blood
was aspirated. She made a good recovery and was
discharged home three days later and remains
disease free at follow up two years later.

Case 4

A 21-year-old aboriginal female had presented to a
peripheral hospital with an 11-day history of right
otalgia and fevers. She was treated with oral
amoxycillin for an acute otitis media. However the
symptoms persisted and she became progressively
unwell with a headache and right otorrhoea. She was
then transferred to our institution where examina-
tion revealed a stiff and tender neck, tender mastoid
with a right tympanic membrane perforation and a
temperature of 38.5 8 Celsius. The platelet count was
26. 3 .109g/L and lumbar puncture was normal. CT
scan demonstrated opaci�cation of her right mastoid
cavity and middle-ear space, a subperiosteal abscess
over the petrous temporal bone, and a right lateral
sinus thrombosis. Treatment was started with mer-
openem, gentamicin, and benzyl penicillin. Right
cortical mastoidectomy was performed three hours
later. The antrum was �lled with granulation tissue
and pus. This was all removed. A thrombosed lateral
sinus was incised and the clot evacuated. Intravenous
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heparin anticoagulation was instituted 24 hours post-
operatively because of concerns of raised intracra-
nial pressure from the thrombosis. Blood cultures
grew Prevotella intermedia and the ear cultures grew
mixed anaerobes. Headache and increased drowsi-
ness four days later prompted a repeat CT brain scan
that was normal. She continued to make a steady
recovery with resolution of her symptoms and was
discharged home 20 days later. A modi�ed radical
mastoidectomy six weeks later found and removed
cholesteatoma disease from the right attic and
antrum.

Results
Demographics (Table I)

There were four cases of lateral sinus thrombosis
during the study period. There was one male and
three females and all the patients were aboriginal.
The ages ranged from 13 to 23 years. Two of the
patients had had antibiotic treatment elsewhere prior
to admission. The duration of symptoms preceding
admission ranged from �ve days to 38 days.

Otological �ndings (Table I)
All the patients had otalgia and otorrhoea. The other
common presenting symptoms and signs were head-
ache, fevers, a tender mastoid and a painful neck.
Otoscopic �ndings were abnormal in all the cases.
There were three cases of cholesteatoma and the
other case was due to acute middle-ear disease. The
right side was involved in three cases and one in the
left side. Two of the patients had abnormal
neurological signs. One had a depressed level of
consciousness and another had temporary VIth
cranial nerve palsy.

Radiological and laboratory investigations

All patients underwent CT of the temporal bones
and brain with intravenous contrast and had a
demonstrable radiographic abnormality of the mas-
toid. CT scan demonstrated the lateral sinus throm-
bosis in three of the cases. Additionally two of the
patients underwent MRI, which con�rmed the CT
�ndings. A post-operative CT scan was performed in
one patient (Case 3) because of a suspected
intracranial complication. Three out of the four
patients were anaemic (Cases 1, 2 and 3), and
thrombocytopenic (Cases 1, 2, and 4). There was a
leucocytosis in all the patients.

Bacteriology (Table II)
The blood cultures were positive in all the cases. Ear
cultures were positive in 75 per cent of the cases.
Lumbar puncture was performed in three cases with
no growth. The most common organisms cultured
were mixed anaerobes and Bacteroides species.
Other organisms cultured included Staphylococcus
aureus (25 per cent), Prevotella intermedia (25 per
cent), and Enterococcus species (25 per cent).
Enterocuccus sp was resistant to ampicillin and the
other organisms were sensitive to all tested anti-
biotics.

Treatment (Table III)
Medical treatment. The patients were all initially
treated with intravenous antibiotics upon hospital
admission and abnormal haematological and bio-
chemical parameters were appropriately corrected.
Broad-spectrum antibiotics were used in all the
patients. The most commonly used was gentamicin
(three patients), followed by timentin (two patients),
metronidazole (two patients), and benzyl penicillin

TABLE I
demographics and clinical � ndings

Case 1 Case 2 Case 3 Case 4

Age 14 13 24 21
Sex M F F F
Duration of pre-admission symptoms 5 days 5 days 38 days 8 days
Otalgia 1 1 1 1
Otorrhoea 1 1 1 1
Headache – 1 1 1
Fevers 1 1 – 1
Painful neck – 1 – 1
Tender mastoid 1 1 – 1
VIth palsy – – 1 –

TABLE II
bacteriology and antibiotic treatment

Case 1 Case 2 Case 3 Case 4

Mixed anaerobes BC 1 EC BC 1 EC – EC
Prevotella intermedia – – – BC
Enterococcus sp BC 1 EC – – –
Staphylococcus aureus – – BC –
Antibiotic treatment Ceftriaxone,

Gentamicin,
Metronidazole,
Benzylpenicillin

Timentin,
Gentamicin,

Metronidazole

Timentin Meropenem,
Gentamicin,

Benzylpenicillin

BC = Blood cultures; EC = ear cultures
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(two patients). The other antibiotics used were
meropenem, vancomycin, ceftriaxone, and �uclox-
acillin. The antibiotics were adjusted accordingly
once the culture results were known.

Surgical treatment. There was a total of eight
procedures performed. Three patients had a two-
stage procedure that involved a cortical mastoidect-
omy initially followed by de�nitive surgery after they
had recovered from their initial sepsis. These were a
combined approach tympanoplasty (Case 2) and
modi�ed radical mastoidectomy (Case 4). One
patient was managed as a single-stage procedure
with a modi�ed radical mastoidectomy. Re-opera-
tion was required in one case for exploration of
mastoid wound.

The surgical management of the lateral sinus
involved several different approaches: The clot was
evacuated in Cases 2 and 4, needled in Case 3, and
exposed but not incised or needled in Case 1.
Therapeutic anticoagulation with intravenous
heparin followed by oral warfarin was employed in
Case 4. The internal jugular vein was not ligated in
any of the cases.

Complications and outcomes

There was one intracranial complication of otitic
hydrocephalus and one extracranial complication of
a subperiosteal abscess. There were no meningitis or
cerebral abscesses in our series. Post-operative

complications included two cases of pneumonia and
one case of adult respiratory distress syndrome.
There were no deaths in this series. The total
number of days spent in hospital averaged 20 days
and ranged from 13 days to 26 days. Three patients
required intensive care post-operatively.

Discussion
The reported mortality from lateral sinus thrombosis
has fallen dramatically due to various reasons (Table
IV). This downward trend is shown in the results
from South Africa6 and Iran.7 The mortality of LST
was 100 per cent prior to operative treatment.
Successful surgery and then the introduction of
sulphonamides and penicillins further reduced the
mortality of LST to below 30 per cent.14 The
improvement in mortality can also be attributed to
a combination of earlier diagnosis and treat-
ment.13,15,16 There were no deaths in our series of
patients with LST. It is felt that a combination of
broad-spectrum antibiotics and early surgery is
important in achieving this outcome. The improve-
ment in post-operative care was a contributing factor
with three of our patients receiving intensive care.
The association of LST with other intracranial
complications is well recognized.6,17 The mortality
is highest in patients with brain abscesses, meningitis
or multiple intracranial complications but low in

TABLE III
surgical � ndings and treatment

Case 1 Case 2 Case 3 Case 4

Cholesteatoma – 1 1 1
Side of disease R R L R
Initial ear surgery CM CM MRM CM
De�nitive ear surgery – CAT – MRM
Other surgery Wound explored Tympanoplasty

(2 years later)
– –

Managing the sinus surgically Sinus left intact Clot evacuated Sinus needled Clot evacuated
Therapeutic anticoagulation – – – 1

CM = Cortical mastoidectomy; CAT = combined approach tympanoplasty; MRM = modi�ed radical mastoidectomy

TABLE IV
reported series of lst

Authors Year Cases
Study period

(years)
Acute
cases

Chronic
cases

Mortality
(%)

Meltzer4 1 1935 161 10 116 55 39
Pennybacker1 6 1961 97 16 29 68 18
Proctor1 4 1966 51 16 19 32 27
Jahrsdoefer & Fitz-Hugh4 1968 11 22 1 10 27
Seid and Sellars5 1973 13 4 4 9 23
Teichgraber et al.1 3 1982 6 10 1 5 16
Gower et al.5 0 1983 5 19 4 1 0
Samuel and Fernandes6 1987 45 6 27 18 10
Mathews1 7 1988 22 4 3 19 .9.1
Yaniv and Pocock1 9 1988 6 3 1 5 0
Amirmajdi7 1988 16 7 1 15 0
O’Connell9 1990 3 – 2 1 0
Singh2 6 1993 36 6 17 19 0
Syms et al.2 0 1999 6 5 0 5 0
Kaplan et al.4 2 1999 13 15 6 7 8
Bradley et al.4 5 2002 9 6 7 2 0
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those with only a single complication.16 This might
explain the low mortality.

The use of antibiotics has been associated with a
reduction in the development of LST.14 The pattern
of intracranial complications from middle-ear dis-
ease has changed with the near-universal application
of antibiotics. Complications are now more likely to
arise from chronic ear disease or cholesteatoma
rather than acute otitis media.7,13,14,17–20 Acute otitis
media can still play a role in the development of
LST.6 Patients with cholesteatoma presenting
acutely are likely to have an intracranial complica-
tion.18 In our study there were three cases of a �rst
presentation with cholesteatoma and an intracranial
complication. Our patient population could explain
this �nding. A large proportion of the patient
population is aboriginals living in remote areas
where there is limited access to health care and
often a reluctance to seek medical treatment for
their ear disease until a serious intracranial compli-
cation occurs.

The most frequent presenting symptoms were
headache, otalgia, fevers, nausea, and vomiting.13,21

Abnormal otoscopic �ndings, otorrhoea, posterior
auricular swelling and tenderness, a painful neck,
papilloedema and abducens nerve palsy are common
�ndings.21 Our �ndings concur with these results.
Furthermore the use of antibiotics does not appear
to prevent the development of an otogenic intracra-
nial complication.22 The presence of a persistent
fever, with an ear infection and sepsis despite the
administration of appropriate antibiotics should alert
the clinician to the possibility of LST.

One study found that only 22 per cent of patients
with an intracranial complication from middle-ear
disease eventually had an otolaryngological evalua-
tion.23 The clinical picture of LST may be unclear
due to previous antibiotic use and the overlap of
signs and symptoms with other diseases. The
condition of LST was not initially recognized upon
admission in two of our cases resulting in a delay in
obtaining an otolaryngological opinion. Today’s
otolaryngologist will rarely see this complication as
a questionnaire survey revealed that 66 per cent of
otolaryngology clinics in North America in 1985 had
not reported any cases of LST in the preceding �ve
years.24 Delay in presentation for treatment or
misdiagnosis is associated with a higher mortality.16

A high index of suspicion is therefore essential for
the diagnosis of LST because its clinical features can
be similar to otitis media or mastoiditis.

Bacteriology

The bacteriology of LST has also changed with the
use of antibiotics. Pneumococcus and b haemolytic
Streptococcus used to be frequently cultured in 90
per cent of blood cultures.14 Pseudomonas sp and
Proteus sp were other common �ndings.5 Treatment
failures in acute otitis media due to drug-resistant
pathogens are also commonly encountered now.25

Amakacin has been used with good success in
patients with persistent sepsis despite conventional
antibiotic therapy.26 Cultures now characteristically

yield a mixed �ora re�ecting the bacteriology of
chronic ear disease: Proteus sp, Staphylococcus
aureus, Escherichia coli, Haemophilus in�uenzae
and anaerobes.13,17,19,26,27 Frequent use of antibiotics
has resulted in most cultures being negative.9,21,28

Contrary to other series, all of our cases had a
positive culture. Mixed anaerobes were the most
common organisms cultured. The only patient with a
Gram positive organism, Staphylococcus aureus, was
a patient with cholesteatoma (Case 3). It was found
that both blood and ear cultures were frequently
helpful. Our �ndings support the use of broad-
spectrum antibiotics with anaerobic cover, until
culture results and sensitivities are known, since
septic LST consists of mixed organisms.

Septic LST develops from the direct spread of
infection in the mastoid air cells through neighbour-
ing eroded bone or via the mastoid emissary veins to
the lateral sinus.21,29 A mural thrombus develops as
the walls of the sinus become infected. The sinus on
the right side is more frequently involved than the
left side for unknown reasons. Propagation of the
thrombus may occur proximally, to involve the
internal jugular vein, or distally to involve the
dural venous sinuses and prevent normal CSF
drainage leading to venous hypertension and raised
intracranial pressure.30

Otitic hydrocephalus

There is some uncertainty in the literature regarding
the coexistence of otitic hydrocephalus (OH) and
LST. The pathophysiology and association between
the two conditions are poorly understood.31 OH is
seen most often with LST, however, most cases of
LST do not cause OH. It presents insidiously with
symptoms and signs of raised intracranial pressure
(ICP).24 Severe headaches, diplopia, papilloedema
and abducens nerve palsy are prominent features. It
was originally described as the clinical occurrence of
intracranial hypertension with normal cerebrospinal
�uid complicating acute or chronic otitis media.32 It
is thought to be propagation of a lateral sinus
thrombus with blockage of the arachnoid villi and
subsequent decrease in CSF resorption.30 The
management of OH is controversial. The condition
can resolve without treatment presumably due to
opening of anastomotic channels.14 Repeated lum-
bar punctures are only useful for a short-term basis.
Treatment is mainly medical and this includes
antibiotic therapy, acetazolamide and glycerol dehy-
dration.15,32 Surgery is required if visual acuity
deteriorates from optic atrophy.32 This may involve
mastoidectomy with subtemporal decompression,
orbital nerve decompression or ventricular
shunt.14,20,33 LST raising the ICP by increasing
venous pressure should be considered a separate
disease entity from otitic hydrocephalus.23 The
clinical features of LST are related to the sepsis
that requires urgent mastoid surgery and antibiotics.

Laboratory �ndings

Laboratory tests may be supportive in the diagnosis
of LST. Anaemia and leucocytosis are common
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features but thrombocytopenia is not usually a
feature. However, severe thrombocytopenia was a
prominent �nding in three patients. This was
presumably due to a consumptive coagulopathy
related to overwhelming sepsis. Lumbar puncture
was performed in three of the cases because they
were initially misdiagnosed as meningitis. All the
CSF cultures were negative. Culture may have been
negative because of previous antibiotic use but this is
unlikely given that positive blood cultures were
obtained in all cases.

Radiological investigations

The diagnosis of LST is usually suspected on clinical
grounds but radiology is essential to con�rm it. CT is
particularly important for demonstrating pathology
in the mastoid and cranial cavity and excluding
coexisting intracranial complications.34 CT scan with
contrast can demonstrate a �lling defect in the
thrombosed sinus, and ring enhancement or ‘delta
sign’ around a thrombosed sigmoid sinus.21,34,35 CT
can be non-diagnosed because of bone-related
artifacts.36 A review of paediatric cases found that
the CT was positive in only 42 per cent of cases with
LST.28 Angiography and venography are said to be
the most de�nitive methods of demonstrating
LST.21,37 They are both invasive procedures and
carry a risk of stroke or dislodging the thrombus.34

MR imaging is more de�nitive in con�rming
thrombus. It may show both an abnormal signal
and lack of �ow that is likely to be due to venous
sinus occlusion by thrombus.28,38 MR angiography
now can be performed rapidly; free of bone-related
artifacts, does not use ionizing radiation, and is non-
invasive.36 The use of MRI should be considered in
cases where the CT is non-diagnostic but clinical
suspicion of LST remains high.

Medical treatment

There is universal agreement that treatment of
LST with a combination of antibiotics and surgery is
required. The patients often bene�t from antibiotic
treatment, hydration, and correction of abnormal
haematological parameters before surgery. Patients
presenting acutely were operated on at least within
24 hours after diagnosis. Medical therapy alone with
intravenous antibiotics in selected cases of LST may
be successful.28 Associated intracranial complica-
tions should prompt immediate neurosurgical
consultation.

Surgical treatment

Controversy still arises regarding the extent of
mastoid surgery and management of the thrombosed
sinus. Cholesteatoma is a persistent source of
infection and is unresponsive to antibiotics. The
early removal of this source reduces the possibility of
further intracranial extension, shortens the duration
of illness and provides de�nitive treatment. A
modi�ed radical mastoidectomy has been used
successfully in the treatment of cholesteatomatous
ears presenting acutely with LST.14,15,18,20,26,39 It has

the advantage of providing de�nitive treatment for
the patient while avoiding the need for a second
procedure. The evidence from the literature illus-
trates that early surgery in these patients ensures a
better prognosis.18,19 A modi�ed radical mastoidect-
omy, however, does not carry any advantage in an
ear with chronic mucosal disease and an intracranial
complication.40 A cortical mastoidectomy is suf�-
cient treatment for non-cholesteatoma ear dis-
ease.15,18 It allows drainage of the initiating
infection and con�rms the diagnosis of LST. Perisi-
nus disease can be found despite a normal appearing
sinus plate.5 It is recommended that the removal of
the sinus plate overlying the sinus should always be
performed. Ideally, patients who are medially stable
should be managed with single-stage surgery. Three
of our patients had severe coagulopathy and
septicaemia and it was felt that they would not
tolerate a prolonged radical mastoidectomy. A
cortical mastoidectomy was performed initially to
obtain surgical drainage of the infection. Patients
with cholesteatoma then proceeded to have de�ni-
tive surgery after treatment of their initial sepsis.
One patient had a modi�ed radical mastoidectomy
and another patient had a combined approach
tympanoplasty. The use of a combined approach
tympanoplasty in those ears with cholesteatoma and
an intracranial complication is controversial. There is
a risk of residual cholesteatoma with the intact canal
wall technique and it should only be considered in
cases where regular follow up is ensured.15

The appropriate management of the thrombus in
the sinus is uncertain. The wall of the sinus can
appear normal but still contain thrombus so the sinus
should be needled for diagnosis.41 If free blood is
aspirated then no further intervention is required. If
there is no return of blood the diagnosis is
con�rmed. Most studies support incision of the
sinus and evacuation of the clot.6,7,13,17,42,43 It is not
necessary to obtain free bleeding from the sinus. The
sinus can then be packed with an antibiotic
impregnated pack.7 The prognosis does not appear
to be improved by exploring the sinus or removing
the thrombus.20,21,26,30 Two patients in our series had
a thrombectomy whereas the clot was untouched in
the other two patients. There did not appear to be
any signi�cant difference in their overall outcome.
Conservative surgical treatment of the sinus does not
seem to affect overall prognosis.

After the initial drainage of the infection, a high
index of suspicion must be maintained to ensure
complete resolution of the sepsis. Re-operation may
be required if an intracranial infection develops.20

Prolonged treatment with antibiotics is often
required for at least two weeks post-operatively.
Patients with successfully treated LST are not at any
more risk of developing long-term complications
provided the ear disease is under control.42

Internal jugular vein ligation

The role of internal jugular vein (IJV) ligation is
controversial. Historically the most common compli-
cation of LST was septic emboli with hip, ankle, knee
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and shoulder joint involvement.41 In the pre-anti-
biotic era ligation of the IJV was commonly
performed to prevent septic emboli.14 Metastatic
emboli actually occurred four times more commonly
after ligation of the IJV. There was a high neck
wound infection rate after IJV ligation.41 The
procedure also adds potential risk of damage to the
vagus, accessory and hypoglossal nerves in the
neck.44 The routine use of this procedure is not
recommended since the introduction of antibiotics
has made the complication of septic emboli rare.
Today the procedure is only indicated for speci�c
reasons: (1) when the clot extends beyond the
mastoid area; (2) persisting septicaemia and pul-
monary complications despite initial treatment with
surgery and antibiotics; (3) infection or thrombosis
of the IJV.5,6,13,14,42,44 We had two cases of pneu-
monia that may have been secondary to septic
emboli. Both those cases recovered with antibiotic
treatment.

Anticoagulation

The role of anticoagulation in septic LST remains
unclear.45 Anticoagulation has been advocated to
prevent extension of the thrombus to distal
sinuses.42,45 However, it is rarely used now as most
infections can be controlled with antibiotics and
surgery, and this tends to prevent the thrombus
propagating.5 Risks of anticoagulation include
releasing septic emboli from clot breakdown, and
uncontrollable haemorrhage at the surgical site.6

Anticoagulation may be indicated in select cases
with evidence of thrombus progression, embolic
events and neurological changes.45 Anticoagulation
was used in one patient (Case 4) to prevent further
intracranial extension of thrombus. She had papil-
loedema and symptoms of raised intracranial pres-
sure post-operatively. The patient was non-
compliant with warfarin but recovered without any
complications.

Non-otological causes of LST can be due to
hypercoagulable states, scalp abscess, or following
a radical neck dissection.8,33,46,47 The non-septic type
of LST (NSLT), that is not associated with ear
infections, is now increasingly diagnosed.48 Mastoid
changes are frequently detected on CT or MRI in
cases of NSLT. An otolaryngology evaluation is
usually required to exclude coexisting mastoiditis.
The mastoid changes are likely to be due to venous
congestion as a consequence of the thrombosis,

rather than mastoiditis.49 Treatment for NSLT is
anticoagulation.

Conclusion
Lateral sinus thrombosis remains a rare otogenic
intracranial complication. A diagnosis of LST should
be considered in patients with persistent fever,
otalgia and otorrhoea despite receiving antibiotic
treatment. Cholesteatoma disease is the most com-
mon cause of LST. Blood cultures are frequently
helpful in identifying the organism(s) responsible.
The bacterial aetiology of LST is often polymicrobial
with a predominance of anaerobes. Antibiotic
treatment should initially be broad spectrum and
have good blood brain barrier penetration. Imaging
with CT scan or MRI is essential to evaluate the
mastoid cavity, lateral sinus, and exclude associated
intracranial complications. The role of clot removal
at surgery and anticoagulation is controversial.
Mortality from LST remains low if treatment with
antibiotics and surgery is instituted early.

References
1 Kangsanarak J, Fooanant S, Ruckphaopunt K, Navachar-

oen N, Teotrakul S. Extracranial and intracranial compli-
cations of suppurative otitis media. Report of 102 cases. J
Laryngol Otol 1993;107:999–1004

2 Osma U, Cureoglu S, Hosoglu S. The complications of
chronic otitis media: report of 93 cases. J Laryngol Otol
2000;114:97–100

3 Go C, Bernstein JM, de Jong AL, Sulek M, Friedman EM.
Intracranial complications of acute mastoiditis. Int J
Pediatr Otorhinolaryngol 2000;52:143–8

4 Jahrsdoerfer RA, Fitz-Hugh GS. Lateral sinus thrombosis.
South Med J 1968;61:1271–5

5 Seid AB, Sellars SL. The management of otogenic lateral
sinus disease at Groote Schuur Hospital. Laryngoscope
1973;83:397–403

6 Samuel J, Fernandes CM. Lateral sinus thrombosis (a
review of 45 cases). J Laryngol Otol 1987;101:1227–9

7 Amirmajdi NM. Sigmoid sinus involvement in middle-ear
infection. Laryngoscope 1988;98:310–2

8 Pearson CR, Riden DK, Garth RJ, Thomas MR. Two
cases of lateral sinus thrombosis presenting with extra-
cranial head and neck abscesses. J Laryngol Otol
1994;108:779–82

9 O’Connell JE. Lateral sinus thrombosis: a problem still
with us. J Laryngol Otol 1990;104:949–51

10 Solomons N, Weir N. Lateral sinus thrombosis. J Laryngol
Otol 1991;105:398–9

11 Tovi F, Hirsch M, Gatot A. Superior vena cava syndrome:
presenting symptom of silent otitis media. J Laryngol Otol
1988;102:623–5

12 Delbrouck C, Mansbach AL, Blondiau P. Otogenic
thrombosis of the lateral sinus: report of a case in a
child. Acta Otorhinolaryngol Belg 1996;50:221–6

13 Teichgraeber JF, Per-Lee JH, Turner JS Jr. Lateral sinus
thrombosis: a modern perspective. Laryngoscope
1982;92:744–51

14 Proctor C. Intracranial complications of otitic origin.
Laryngoscope 1966;76:288–308

15 Lund WS. A review of 50 cases of intracranial complica-
tions from otogenic infection between 1961 and 1977. Clin
Otolaryngol 1978;3:495–501

16 Pennybacker J. Discussion on intracranial complications of
otogenic origin. Proc R Soc Med 1961;54:309–20

17 Mathews TJ. Lateral sinus pathology (22 cases managed at
Groote Schuur Hospital). J Laryngol Otol 1988;102:118–20

18 Mathews TJ, Marus G. Otogenic intradural complications:
(a review of 37 patients). J Laryngol Otol 1988;102:121–4

19 Yaniv E, Pocock R. Complications of ear disease. Clin
Otolaryngol 1988;13:357–61

x This is a review article on the management of
lateral sinus thrombosis arising from chronic
middle-ear disease

x The paper is based on four clinical cases, three
of whom had cholesteatoma

x The literature on the diagnosis and
management of such cases is comprehensively
reviewed

938 e. h. ooi, m. hilton, g. hunter

https://doi.org/10.1258/002221503322683795 Published online by Cambridge University Press

https://doi.org/10.1258/002221503322683795


20 Syms MJ, Tsai PD, Holtel MR. Management of lateral
sinus thrombosis. Laryngoscope 1999;109:1616–20

21 Southwick FS, Richardson EP Jr., Swartz MN. Septic
thrombosis of the dural venous sinuses. Medicine (Balti-
more) 1986;65:82–106

22 Luntz M, Brodsky A, Nusem S, Kronenberg J, Keren G,
Migirov L, et al. Acute mastoiditis – the antibiotic era: a
multicentre study. Int J Pediatr Otorhinolaryngol
2001;57:1–9

23 Gower D, McGuirt WF. Intracranial complications of
acute and chronic infectious ear disease: a problem still
with us. Laryngoscope 1983;93:1028–33

24 Goldenberg RA. Lateral sinus thrombosis. Medical or
surgical treatment? Arch Otolaryngol 1985;111:56–8

25 Poole MD. Otitis media complications and treatment
failures: implications of pneumococcal resistance. Pediatr
Infect Dis J 1995;14(suppl):S23–6

26 Singh B. The management of lateral sinus thrombosis. J
Laryngol Otol 1993;107:803–8

27 Weiner GM, Williams B. Prevention of intracranial
problems in ear and sinus surgery: a possible role for
cefotaxime. J Laryngol Otol 1993;107:1005–7

28 Garcia RD, Baker AS, Cunningham MJ, Weber AL.
Lateral sinus thrombosis associated with otitis media and
mastoiditis in children. Pediatr Infect Dis J 1995;14:617–23

29 Tveteras K, Kristensen S, Dommerby H. Septic cavernous
and lateral sinus thrombosis: modern diagnostic and
therapeutic principles. J Laryngol Otol 1988;102:877–82

30 Sneed WF. Lateral sinus thrombosis. Am J Otol
1983;4:258–62

31 Lenz RP, McDonald GA. Otitic hydrocephalus. Laryngo-
scope 1984;94:1451–4

32 O’Connor AF, Moffat DA. Otogenic intracranial hyper-
tension. J Laryngol Otol 1978;92:767–75

33 Fielding IR, Grant JM, Selby G. Lateral sinus thrombosis
following radical neck dissection for malignant melanoma.
Aust New Zealand J Surg 1973;43:228–31

34 Irving RM, Jones NS, Hall-Craggs MA, Kendall B. CT and
MR imaging in lateral sinus thrombosis. J Laryngol Otol
1991;105:693–5

35 Buonanno FS, Moody DM, Ball MR, Laster DW.
Computed cranial tomographic �ndings in cerebral sino-
venous occlusion. J Comput Assist Tomogr 1978;2:281–90

36 Mas JL, Meder JF, Meary E, Bousser MG. Magnetic
resonance imaging in lateral sinus hypoplasia and throm-
bosis. Stroke 1990;21:1350–6

37 Grafstein E, Fernandes CM, Samoyloff S. Lateral sinus
thrombosis complicating mastoiditis. Ann Emerg Med
1995;25:420–3

38 Fritsch MH, Miyamoto RT, Wood TL. Sigmoid sinus
thrombosis diagnosis by contrasted MRI scanning. Otolar-
yngol Head Neck Surg 1990;103:451–6

39 Debruyne F. Lateral sinus thrombosis in the eighties. J
Laryngol Otol 1985;99:91–3

40 Singh B, Maharaj TJ. Radical mastoidectomy: its place in
otitic intracranial complications. J Laryngol Otol
1993;107:1113–8

41 Meltzer PE. Treatment of thrombosis of the lateral sinus.
Arch Otolaryngol 1935;22:131–42

42 Kaplan DM, Kraus M, Puterman M, Niv A, Leiberman A,
Fliss DM. Otogenic lateral sinus thrombosis in children. Int
J Pediatr Otorhinolaryngol 1999;49:177–83

43 Kuczkowski J, Mikaszewski B. Intracranial complications
of acute and chronic mastoiditis: report of two cases in
children. Int J Pediatr Otorhinolaryngol 2001;60:227–37

44 Lyman R. The pros and cons of jugular ligation for lateral
sinus thrombosis. Kentucky Med J 1935;351–4

45 Bradley DT, Hashisaki GT, Mason JC. Otogenic sigmoid
sinus thrombosis: what is the role of anticoagulation?
Laryngoscope 2002;112:1726–9

46 Preter M, Tzourio C, Ameri A, Bousser MG. Long-term
prognosis in cerebral venous thrombosis. Follow-up of 77
patients. Stroke 1996;27:243–6

47 Kale US, Wight RG. Primary presentation of spontaneous
jugular vein thrombosis to the otolaryngologist – in three
different pathologies. J Laryngol Otol 1998;112:888–90

48 Rosen A, Scher N. Nonseptic lateral sinus thrombosis: the
otolaryngologic perspective. Laryngoscope 1997;107:680–3

49 Fink JN, McAuley DL. Mastoid air sinus abnormalities
associated with lateral venous sinus thrombosis: cause or
consequence? Stroke 2002;33:290–2

50 Gower DJ, McGuirt WF, Kelly DL Jr. Intracranial
complications of ear disease in a pediatric population
with special emphasis on subdural effusion and empyema.
South Med J 1985;78:429–34

Address for correspondence:
Dr Eng Ooi,
C/o 3/98 Fisher Street,
Fullarton,
SA 5063, Australia.

E-mail: eooi@ozemail.com.au

Dr E. Ooi takes responsibility for the integrity of the content
of the paper.
Competing interests: None declared

management of lateral sinus thrombosis: update and literature review 939

https://doi.org/10.1258/002221503322683795 Published online by Cambridge University Press

https://doi.org/10.1258/002221503322683795

