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Abstract
Background: Perioperative straight sinus thrombosis is extremely rare.

Case Description: A 59-year-old female was admitted to our department because of
incidentally found small anterior cerebral artery (A1) aneurysm with microbleeding.
After clipping the cerebral aneurysm, she had delayed emergence from anesthesia,
total aphasia, and right hemiparesis. Fluid-attenuated inversion recovery (FLAIR)
magnetic resonance imaging (MRI) of the head showed hyperintensity in the
bilateral caudate nuclei, putamina, and thalami, and computed tomography of the
head showed a hyperdense straight sinus, suggesting straight sinus thrombosis. Her
neurologic symptoms improved gradually, and she achieved a full clinical recovery,
with radiological evidence of recanalization of the straight sinus at follow-up.

Conclusion: The possibility of straight sinus thrombosis should be considered
in postoperative patients with unexplained postoperative deficits when MRI
demonstrates hyperintensity in the bilateral basal ganglia and thalami on FLAIR
signal images.
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INTRODUCTION

Cerebral venous sinus thrombosis (CVST) is an
infrequent form of stroke with several risk factors
such as oral conceptive, postpartum state, infection,
and malignancies. CVST has been reported to be
extraordinary rare after an intracranial surgery.”! Here,
we report a case of a 59-year-old woman with suspected
temporary straight sinus thrombosis following clipping of
an Al aneurysm.

CASE REPORT

A 59-year-old woman was admitted in our Neurosurgical
Department because of a small left Al ancurysm
suspected of microbleeding. The patient had a history
of Graves’ discase and hypothyroidism. She underwent
clipping of the ancurysm using pterional approach.
There were no intraoperative complications; no cerebral

contusion, premature rupture, or brain swelling.
After the operation, she had delayed emergence from
anesthesia, total aphasia, and right hemiparesis (the
Medical Research Council scale; upper and lower limbs:
1/5). Glasgow coma scale scored 7 (E: 2; V: 1; M: 4). A
plane computed tomographic (CT) scan of the head,
obtained immediately after the operation, showed no
intracerebral  hemorrhage. Fluid-attenuated inversion
recovery (FLAIR) magnetic resonance imaging (MRI)
of the head after the CT scan showed moderate
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hyperintensity in the bilateral caudate nuclei, putamina,
and thalami [Figure la]. We first suspected that she
might be suffering from a metabolic disorder such as
an acid-base imbalance, a glucose metabolism disorder,
and so on. She was transferred to Intensive Care Unit
and underwent laboratory tests, but all results were
normal. Next, we suspected ischemic stroke caused
by occlusion of perforators from the left Al or MI;
however, diffusion-weighted images (DWIs) of the head
showed no apparent ischemic injury, other than a small
focus of mildly increased signal in the left putamen.
We also suspected that generalized epilepsy might
cause the neurologic deterioration, and she was treated
with phenytoin. Since the MR angiography showed no
apparent occlusion and she was in the postoperative
course, we treated her with low molecular weight dextran
as a plasma volume expander and to decrease platelet
aggregation, and with hydrocortisone for possible adrenal
insufficiency.

Although we suspected straight sinus thrombosis after
reviewing the postoperative CT and MRI images, a
repeat MRI scan the day after surgery showed normal
enhancement of the straight sinus on postcontrast
Tl-weighted 1mages (TIWIs), which looked the
same as the straight sinus shown by preoperative
digital subtraction angiography (DSA). DWI showed
hyperintense basal ganglia, and we treated her with
a thromboxane A2 inhibitor. Results of hematologic
test; tests of coagulation, renal function, and liver
function; electrolyte levels; complement levels, C3,
and C4; levels of thyroid-stimulating hormone, free T3
and free T4; anti-DNA antibodies; levels of protein S
and protein C; levels of anticardiolipin antibodies; and
level of theumatoid factor were normal. At 5 days after
the operation, FLAIR showed decreased hyperintensity
in the basal ganglia and thalami, DWI no new lesion,
and postcontrast TIWI no CVST [Figure 1b]. Physical
examination showed improved neurological symptoms,
and we stopped administrating thromboxane A2 inhibitor.

At 6 days after the operation, postcontrast CT of the
abdomen showed a thrombus in the right femoral vein,
we started administration of heparin and then warfarin.

Figure I: Postoperative fluid-attenuated inversion recovery
immediately after the operation (a), at 5 days after the operation
(b) and at 20 days after the operation (c). Note that hyperintensity
in the bilateral basal ganglia and thalami improved with time
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We continued the administration of warfarin, and the
prothrombin time-international normalized ratio was
between 1.5 and 2.5. At 20 days after the operation,
FLAIR showed no hyperintensity in the basal ganglia
or thalami [Figure lc]. She was discharged without any
neurologic symptoms at 41 days after the operation.

We reviewed postoperative sagittal plane CT images,
and we found that the CT immediately after the
operation revealed transient hyperdensity in the straight
sinus, which hyperdensity was not observed on CT at 1
month after the operation [Figure Za and b]. Although
we could not find any fine image of thrombus in the
straight sinus on the emergent MRI after the CT, FLAIR
showed hyperintense in the bilateral basal ganglia
and thalami, which is a characteristic of straight sinus
thrombosis. The CT and MRI findings suggested that
she suffered from transient straight sinus thrombosis
during the operation, and it resolved before the next
day’s postcontrast TIWI.

DISCUSSION

The present report describes a case of straight sinus
thrombosis after an intracranial surgery. Although we did
not recognize the patient’s condition at the onset or treat
her with any anticoagulants or endovascular intervention,
the straight sinus appears to have rapidly recanalized
leading to the resolution of symptoms.

The patient had no major risk factors such as pregnancy,
puerperium, oral conceptive use, infection, malignancy, or
trauma.’) The trigger of CVST in the present case was
neurosurgery, which has been reported to be a risk factor
only in 0.6% of CVST patients.’) In view of the fact that
the incidence of CVST was reported to be 1.32/100,000/
year, CVST after neurosurgery is considered to be very
rare. Other risk factor for the present case was thyroid
disease, which was reported to account for only 1.7% of
all patients.P!

Figure 2:Sagittal plane computed tomography images immediately
after the operation (a) and at | month after the operation (b).
Arrows indicate the straight sinus. Hyperdensity in the straight
sinus resolved spontaneously
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Why did neurosurgery trigger CVST in the present
case? Almost all CVST after brain surgery followed
procedures performed in the vicinity of the sinuses.!"
Laceration, compression, or drying of the sinus during
operation can cause intra- or post-operative CVST.!
However, the straight sinus was distal to the area of the
surgical corridor in the present case. Only two distant
CVST cases have previously been reported, in which
the thrombosed sinuses were not directly manipulated
during operation.®" Another possible etiology for CVST
Is intracranial hypotension. Lumbar puncture has been
reported as a minor risk factor of CVST.Pl Canhio et al.
reported that the lumbar puncture induces an average
47% reduction of mean blood flow velocities of the
straight sinus and suggested that decrease of venous
blood flow is a possible mechanism contributing to the
occurrence of CVST? In the present case, the arachnoid
cisterns were opened, and cerebrospinal fluid was
removed during the operation, which probably resulted in
intracranial hypotension. We speculate that intracranial
hypotension during the operation might have decreased
venous flow and contributed to straight sinus thrombosis.

Although we could not initially consider straight
sinus thrombosis in this case; fortunately, it resolved
spontancously. In the previous two cases of perioperative
straight sinus thrombosis, the patients also had sagittal
sinus thrombosis and died on the 2" and 9" postoperative
days, respectively.™ In general, patients with straight
sinus thrombosis present with acute headache, nausea,
vomiting, seizures, altered mental status, focal neurologic
deficits, coma, and/or death because of venous infarction
of the bilateral thalami and basal ganglia.l® Typical MRI
findings are high signal intensity and swelling of the
bilateral thalami, internal capsules, and basal ganglia
on T2WI and FLAIR.!4 The relationship between
the MRI findings of bilateral thalami and the straight
sinus thrombosis is as follows. The straight sinus drains
blood from the internal cerebral veins and basal veins
on both the left and right via the great cerebral vein.
Thus, thrombosis of the straight sinus can result in
bilateral venous hypertension of the region drained by
the internal cerebral veins and basal veins, namely, the
thalami and basal ganglia, without cerebral lobar.™? At
neuroimaging, venous hypertension and cerebral edema
caused by straight sinus thrombosis typically result
in high signal intensity in the bilateral thalami and
basal ganglia.'® In the present case, FLAIR showed
characteristic hyperintensity in the bilateral basal ganglia
and thalami as mentioned above. Furthermore, the initial
CT scan after the operation showed a hyperdense straight
sinus, which has also been reported in cases of straight
sinus thrombosis.”"* ' When nonenhanced CT shows
a hyperdense straight sinus and/or MRI shows FLAIR
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signal changes in the bilateral basal ganglia and thalami,
we should consider the possibility of straight sinus
thrombosis and perform CT venography, MR venography,
or DSA.

CONCLUSION

We report a case of a 59-year-old woman with straight
sinus thrombosis after a necurosurgical operation. If
sagittal plane CT image shows a hyperdense straight
sinus or FLAIR shows hyperintensity in the bilateral basal
ganglia and/or thalami, we should consider the possibility
of straight sinus thrombosis.
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