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Cerebral venous sinus thrombosis (CVST) is an important cause of stroke, which accounts
for 0.5%-1% of all strokes. CVST is principally manifested as headaches, papilledema, psy-
chiatric symptoms, impaired consciousness and seizure disorders, with or without neuro-
logical defects.

We encountered a case of CVST after subacute phase, revealing a hypodense thrombus in
the superior sagittal sinus (SSS) on unenhanced CT. Retrospective observation of the serial
unenhanced CT images taken at another hospital showed that the SSS thrombus changed
from high to low attenuation for 10 days.

RBCs dominant CVST at acute phase shows high attenuation on unenhanced CT and is
effective for heparin therapy, whereas CVST after subacute phase shows low attenuation
on unenhanced CT by the thrombus contents of fibrin, hemosiderin and collagen, and may
be ineffective to heparin therapy. Therefore, it is important to accurately identify high at-
tenuation of the CVST at acute phase on unenhanced CT and treat with heparin as early as
possible.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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tension. Conventional angiography is generally considered to

Introduction be the gold standard for the diagnosis of CVST, while recently

CT angiography and MR venography plays a significant role
Cerebral venous sinus thrombosis (CVST) causes reduced out- in the diagnosis of CVST. However, unenhanced CT is usually
flow of blood and cerebrospinal fluid, which can affect patients the first imaging investigation performed given the nonspe-
leads to venous congestion, infarction and intracranial hyper- cific clinical presentation of the stroke. On unenhanced CT,
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Fig. 1 - Unenhanced CT at admission at day 0. Unenhanced
CT image showed subcortical intracerebral hemorrhage
with surrounding edema in the right frontal lobe.
Hypertensive intracerebral hemorrhage was diagnosed at
another hospital. Under our retrospective review, a high
attenuation (arrowhead) suggesting thrombosis at acute
phase is detected in the anterior portion of superior sagittal
sinus. While, the posterior portion of SSS shows a normal
ranged attenuation (CT value: 23 HU) (arrow).

CVST at acute phase is commonly identified a high attenua-
tion in venous sinus. While, Niel et al. reported a case with
CVST at chronic phase demonstrating a thrombus with low
attenuation on unenhanced CT [1].

(a)

Herein, we reported a case with CVST after subacute phase
demonstrating a thrombus with low attenuation on unen-
hanced CT, in which the serial unenhanced CT images showed
thrombus changing from high to low attenuation for 10 days.

Case report

The patient is a 56-year-old male who was transported to an-
other hospital by ambulance with headache and disturbance
of consciousness. Past history was myocardial infarction, hy-
pertension, and diabetes mellitus. Blood pressure was 155/92
mm Hg. Blood analyses showed normal ranged hemoglobin
and hematocrit (12.8 g/dL and 42%) and elevated blood glu-
cose (121 mg/dL) and HbA1lc (8.0%) levels. Unenhanced CT at
day 0 showed subcortical intracerebral hemorrhage with sur-
rounding edema in the right frontal lobe (Fig. 1). Under diag-
nosis of hypertensive subcortical hemorrhage, glycerol with a
compound preparation of glycerin and fructose was injected
for the management of increased intracranial pressure and
cerebral edema. Symptoms improved for a time. However,
headache recurred at day 9. Unenhanced CT showed subcorti-
cal hemorrhage in the left frontal lobe. Thereafter, under med-
ication, symptoms resolved and there was no recurrence. Un-
enhanced CT was performed at day 19, which demonstrated
an absorption of the subcortical intracerebral hemorrhage. At
day 32, fundus examination was performed for an examina-
tion of diabetic ophthalmopathy and revealed bilateral pa-
pilledema. Cerebrospinal fluid opening pressure was mea-
sured, which revealed slight elevation at 20 cmH,0. Thereby,
he was referred to the neurosurgery department in our institu-
tion for further examination of intracranial hypertension. Un-
enhanced CT examination at day 36 was performed in our in-
stitution, which showed low attenuation area after subcortical
hematoma absorption in bilateral frontal lobe, and low atten-
uation in the posterior portion of superior sagittal sinus (SSS)

(b)

Fig. 2 - Unenhanced CT at day 36. (B) is a magnified view of the dotted line area in (A). Unenhanced CT images show low
attenuation areas after hematoma absorption in bilateral frontal lobe and low attenuation (CT value: 11 HU), suggesting
thrombosis after subacute phase, in the posterior portion of superior sagittal sinus (SSS).
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Fig. 3 - Serial unenhanced CT at another hospital and serial intravenous thrombus formation. Serial unenhanced CT images
(A-D) show a decreasing of high attenuation in the anterior portion at day 9 (arrowheads (A), (B)) and a high attenuation (CT
value: 72 HU) in the posterior portion (arrow (B)) of superior sagittal sinus (SSS) at day 9, and thereafter, the thrombosis
decreases in attenuation (arrow (C)) (CT value at day 14 and 19: 48 HU and 14 HU). Serial intravenous thrombus formation
(I-IV) corresponding serial CT images is as follows. At acute phase, thrombin creates a loose fibrin network (1), and red blood
cells (RBCs) and a few of platelets become trapped within the fibrin network, and RBCs dominant thrombus is formed (II).
The fibrin component at an acute phase is continuously being remodeled, undergoing both polymerization and
degradation. This makes the acute thrombus highly sensitive to anticoagulation, which promote fibrin breakdown. At
subacute phase (III), hemosiderin-laden macrophages can be gradually identified, as significant RBC breakdown occurs.
Then, the thrombus appears organized 7-10 days after presentation, classically beginning at the periphery of the thrombus
and spreading inward (IV). From the foregoing, RBCs dominant CVT at acute phase shows high attenuation on unenhanced
CT and is effective for heparin therapy, whereas CVT around 10 days after presentation shows low attenuation on
unenhanced CT by the thrombus contents of fibrin, hemosiderin and collagen, and may ineffective to heparin therapy.

(CT value: 11 Hounsfield unit (HU)) (Fig. 2). We suspected SSS
thrombosis after subacute phase. SSS thrombosis was con-
firmed by conventional angiography at day 38.

We retrospectively reviewed the previous and serial CT im-
ages examined at another hospital. Unenhanced CT at day 0
(Figs. 1 and 3A) showed a high attenuation in the anterior por-
tion of SSS, suggesting a SSS thrombosis at acute phase, which
was considered to induce subcortical intracerebral hemor-
rhage. Posterior portion of SSS showed a normal attenuation
(CT value: 23 HU). Unenhanced CT at day 9 (Fig. 3B) showed a
decreasing of high attenuation in the anterior portion and an
appearance of high attenuation in the posterior portion of SSS
(CT value: 72 HU). Subsequent sequential unenhanced CT ex-
aminations (Fig. 3B-D) showed decreasing attenuation of the
thrombosis in the posterior portion of SSS (CT value at day
14: 48 HU (Fig. 3C)). Unenhanced CT examination at day 19

(Fig. 3D) showed a low attenuation (CT value: 18 HU), suggest-
ing a thrombosis at subacute phase.

Discussion

Cerebral venous sinus thrombosis (CVST) is a rare cerebrovas-
cular disease that a thrombus forms in the venous sinus. The
most common locations of thrombosis are the superior sagit-
tal sinus and transverse sinus. It mostly presents with focal
cerebral edema, venous cerebral infarction, and intracranial
hypertension. The risk factors are prothrombotic conditions,
oral contraceptives, pregnancy, puerperium, dehydration, ma-
lignancy, infection, head injury, and mechanical precipitants.
Impaired venous return due to CVST causes development
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of collateral veins. In the treatment, anticoagulation ther-
apy using unfractionated or low-molecular-weight heparin is
recommended. Conventional angiography is generally consid-
ered to be the gold standard for the diagnosis of CVST, while
recently CT angiography and MR venography plays a signif-
icant role in the diagnosis of CVST. However, unenhanced
CT is usually the first imaging investigation performed given
the nonspecific clinical presentation of the stroke. On unen-
hanced CT, CVST at acute phase is commonly identified a high
attenuation in the venous sinus. The increase in CT attenu-
ation at acute phase is caused by clot retraction, eliminating
water and thereby raising the concentrations of red blood
cells. Buyck et al. reported that CT attenuation measurement
of the venous sinus and CT attenuation to hematocrit ratio
are useful in diagnosing CVST at acute phase [2]. And, Vi-
rapongse et al. reported that CVST attenuation decreases for
approximately 7-14 days [3], at which thrombus cannot be
differentiated from normal blood or may even appear low
attenuation relative to blood as our case. Niel et al. reported a
case with hypodense CVST at chronic phase on unenhanced
CT [1]. The pathology literatures report the following [4,5]:
At acute phase of intravenous thrombus, thrombin rapidly
converts fibrinogen to fibrin, and fibrin polymerization cre-
ates a loose fibrin network. Red blood cells (RBCs) and a few
of platelets become trapped within the fibrin network, and
RBCs dominant thrombus is formed. The fibrin component at
an acute phase is continuously being remodeled, undergoing
both polymerization and degradation. This makes the acute
thrombus highly sensitive to anticoagulation, which promote
fibrin breakdown. At subacute phase, hemosiderin-laden
macrophages can be gradually identified, as significant RBC
breakdown occurs. Then, the thrombus appears organized
7-10 days after presentation, classically beginning at the
periphery of the thrombus and spreading inward.

In conclusions, RBCs dominant CVST at acute phase shows
high attenuation on unenhanced CT and is effective for hep-
arin therapy, whereas CVST around 10 days after presentation

shows low attenuation on unenhanced CT by the thrombus
contents of fibrin, hemosiderin and collagen, and may inef-
fective to heparin therapy. Therefore, it is important to accu-
rately identify high attenuation of the CVST at acute phase on
unenhanced CT and treat with heparin as early as possible.

Patient consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
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