Al-Nahrain University College of Medicine Department of Surgery

Research title

Magnetic resonance imaging findings in cerebral venous
thrombosis patients

A graduation research submitted to the department of surgery at
Al-Nahrain University — College of Medicine as partial
Fulfillment of the requirements for M.B.Ch.B degree

2018-2019

Prepared by:

Hussein Ali Abdul Haleem
Medical student

Supervised by:
Lect. Dr. Ammar Mousa Al-Mosawe

M.B.Ch.B, F.I.B.M.S in radiology
Senior radiologist at Al-Imamain Al-Kadhimain medical city

April, 2019 Sha’ban, 1440



VV¢ /dha




Acknowledgement

I take this opportunity to express my gratitude to my supervisor
Dr. Ammar Mosa Al-Mosawe for his scientific guidance, great
help and advices. I would like to thank Lect. Dr. Noor Kadhim
for her valuable contribution. Special thanks go for my patients
who willingly accept to be part of this, also I thank staff members

who supported me through this venture.

II




Dedication

To my beloved parents, who were there for me
with their support and encouragement
i dedicate this work to all their loving tears and beautiful smiles.

To all my respectful teachers, who enlightened me with their
knowledge and understanding

To all my fellow students, friends, and colleagues for their
unconditional Support and love.

To all patients out there, hoping this little work will do something to
help them more in their sufferings.

II




Table of Contents

ACKROWICAZEMENL.......uauaaaaeeeniiiniiiiinirnnnneeeeeensssssssssensssssssssssenes 1
DediCALION auvveeeeenniaeiinnneeneevveeessssssssccinnssnnsssssssssssssssssssssssssssssssses Vi
TADIE Of CONLONLSuvuueeeeenssieeinnnnrennnesenessssssssccsssssssssssssssssssssssns I
TaADle Of fIGUTES cuuuuuueeeeesissseceiiinirnnnesserresssssssscssssssssssssssssssssssnes Vi 4
LISt Of 1ADIES cuvvvueeeeenoieieiennvnnneneseeeecsssssssccennssnnssssssssssssssssssssssssans V1 4
LiSt Of ADDY@VIALIONS...cccceeeeeevesreeessssssssecessssnsssssssssssssssssssssssssnns 4
ADSIPACE auvvveeeneiiiiiiiinnnnnnneesseesssssssssccenssssssssssssssssssssssssssssssssssssssses 1
L. INIVOAUCHION «ocecnnnanaaeeveeeenissssioininnnnnnneesessensssssssscsssssssssssssssees 3

Aim Of the STUAY ..ccoveeiiiiiiinnnnnenecsssssncineenennnnsseeeesssssssssssssssssnns 9
2. Patients and MetROAS: ..........cuueueeeeeeecssssseeiiiinnnnnneseeeeeessssssns 11
30 ROSUILS couuennnnnnnnnnevrreesssssssciiinnnnnnsssesessssssssssssssssssssssssssssssssns 14

Cases from this StudY: ...cccceeerrrrrennneeecsssssscciennnnnnsseeesesssssssces 17
4. DISCUSSION couueceeerervenvsssssessssssssscssssssssssssssssssssssssssssssssssssssssess 21
5. CONCIUSION aauuanennnnnnnnavevveeesssssssccinnirnnnssseressssssssssssssssssssssssees 23
RefOrENCES . cuuuueeeeeiisssieiiiiirinnnneseressssssssccensssnsssssssssssssssssssssssssans 27

I1I




Table of figures

Figure 1.1: MR venography detecting the anatomical components of the

Intracranial VENOUS SYSTEM......cceieieiiiiiiiiiiiieeeeeeeeeiiiieeeeeeeeeeeeeseinnerereeeeaeeeeessnnnnnnes 4
Figure 1.2: MRV- extensive venous sinus thrombosis ...........ccccoeviieeiiiniiiieeennee. 7
Figure 1.3: Cord Sign - tranSVerse SIMUS ........c..uveeeerririieeerniiiiieeeeaniieeeeeeniieeeee s 8
Figure 3.1: Gender diStribution ..........cc.eeeiiiiiiiiiiiiiiiiieceeee e 14
Figure 3.2: Thrombosis sites distribution among cerebral veins.................c......... 15
Figure 3.3: Cerebral parenchymal changes among CVT patients.......................... 16
Figure 3.4: Risk factors assesSment...........cooocuveiiiiiiiiiiiiiiniiiieeeiieee e 16
Figure 3.6: Left transverse sinus thrombosis with venous infarction.................... 17
Figure 3.7: hypoplasia of the right transverse SInus ..........cccceeeevviviiieeeeeeeennennnne, 18

Figure 3.8: left transverse sinus thrombosis with no apparent secondary

parenchymal Chan@es...............uuiiiiiiiiiiii e 18
Figure 3.9: superior sagittal sinus thrombosis with hemorrhagic infarct .............. 19
List of tables

Table 3.1: Gender diStribULION ...........uvviiiiiiiieiiiiieeee e e 14
Table 3.2 The distribution of CVT according to anatomical sinus drainage .......... 14
Table 3.3: Cerebral parenchymal changes among sinus thrombosis patients......... 15
Table 3.4: Risk factors assessment in cerebral sinus thrombosis patients.............. 16

1Y%




List of Abbreviations

CVT

CVST

MRI

MRV

CT

T1W-FFE

T2W-TSE

FLAIR

DWI

CSF

ICP

TR

TE

Cerebral Venous thrombosis
Cerebral venous sinus thrombosis
Magnetic resonant imaging
Magnetic resonance venography
Computer tomography

T1 weighted - fast field echo

T2 weighted — turbo spin echo
Fluid attenuated inversion recovery
Diffusion weighted imaging
Cerebrospinal fluid

Intracranial pressure

Repetition time

Echo Time




Abstract

Background: Cerebral vein and dural sinus thrombosis (CVT) is a rare
cerebrovascular disease in clinics with highly variable, nonspecific, clinical
presentation. The neuroimaging features of CVT can include focal areas of edema
or venous infarction, hemorrhagic venous infarction and diffuse brain edema. MRI
with MR venography is the most sensitive imaging method for demonstrating the
thrombus and the occluded dural sinus or vein with available surgical and medical
treatments for this condition.

Aim of the study: We aim in this cross-sectional study to review the commonest
MRI abnormalities in patients presenting with cerebral venous thrombosis.

Patients and methods: A cross-sectional analytic study involving 18 patients with
suspicious of cerebral venous thrombosis, to the MRI department at Al-imamain
Al-Kadhimain medical city, Baghdad/Iraq. With registered and defined significant
abnormalities on MRI.

Results: 16 patients had cerebral venous thrombosis confirmed by their MRI
examinations, they were 5 males (31%) and 11 females (68%) with male: female
ratio of 1:2.5. The most common site of thrombosis encountered was the transverse
sinus, it was seen in 15 (93%) patients, the remaining were superior sagittal sinus
thrombosis. Regrading secondary cerebral parenchymal changes due to venous
thrombosis, they were encountered in 9 (56%) patients and identifiable risk factors
found in 11 (68.8%) patients.

Conclusion: Magnetic resonance imaging is the modality of choice to diagnose the
cerebral sinus thrombosis and detect its complications. Superficial sinuses
involvement was the most common type encountered. The transverse sinus was
most commonly involved and infarctions with hemorrhage was the most common
abnormal secondary cerebral parenchymal changes found on MRI due to venous
thrombosis.

Key words: Cerebral Sinus thrombosis, MRI
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Chapter One

Introduction




1.Introduction

erebral vein and dural sinus thrombosis (CVT) is a rare cerebrovascular disease

in clinics, and less common than most other types of stroke but can be more

challenging to diagnose. " It results from thrombosis of the intracranial veins
and dural venous sinuses that drain blood from the brain. ) Because of its myriad
causes and presentations, CVT is a disease that may be encountered not only by
neurologists & neurosurgeons, but also by emergency clinicians, internists,
oncologists, hematologist, obstetricians, pediatricians, & family practitioners. ¢4

1.1 Epidemiology

The available data suggest that CVT is uncommon, the annual incidence ranges from
0.22 to 1.57 per 100,000, accounts for 0.5-2.0% of strokes and is more common in
women than men, with a female to male ratio of 3:1. ©-® The imbalance may be due
to the increased risk of CVT associated with pregnancy and puerperium and with
oral contraceptives. 7 It is easily missed or misdiagnosed by clinicians, its mortality
rate is 30-50% according to early reports, so, it is considered rare high-risk
cerebrovascular disease. With the development of imaging technology, the early
diagnosis and treatment of CVST is gradually becoming possible. ® According to
previous studies, its mortality rate has dropped to 9.4%. ©-'?

1.2 Anatomical considerations

The intracranial venous system consisting of the dural venous sinuses and cerebral
veins are traditionally categorized into the superficial and deep cerebral venous
systems (Figure 1.1). In the superficial venous system, cortical veins drain into the
superior sagittal sinus, which drains into the torcular and then predominantly into
the dominant right transverse (lateral) sinus, and right internal jugular vein. The
superficial dural sinuses includes The Superior Sagittal Sinus (SSS), the cavernous
sinuses, the straight sinus, and the lateral sinuses. The deep system includes the
inferior sagittal sinus, the basal vein of Rosenthal, and two paired internal cerebral
veins that empty into the vein of Galen and straight sinus and then into the torcular
and the smaller-caliber left transverse (lateral) sinus and left internal jugular vein.
(I The flow in the dural venous system occurs typically in rostro-caudal direction.
The internal jugular veins appear to drain blood primarily in the supine position
whereas the vertebral venous plexus drainage occurs mainly in the upright position
in humans. ¥
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Figure 1.1: MR venography detecting the anatomical components of the intracranial
venous system (°0)

1.3 Pathogenesis
The pathogenesis of CVT remains incompletely understood because of the high

variability in the anatomy of the venous system.

However, there are at least two different mechanisms that may contribute to the
clinical features of CVT U9

Thrombosis of cerebral veins or dural sinus obstructs blood drainage from brain
tissue, leading to increased venous and capillary pressure. (!

Occlusion of dural sinus resulting in decreased cerebrospinal fluid (CSF) absorption
and elevated intracranial pressure. (! Obstruction of the venous structures results in
increased venous pressure, leads to blood-brain barrier disruption, causing vasogenic
edema, with leakage of blood plasma into the interstitial space. As intravenous
pressure continues to increase, mild parenchymal changes, severe cerebral edema,
and venous hemorrhage may occur due to venous or capillary rupture. !

The increased intravenous pressure may lead to an increase in intravascular pressure
and a lowering of cerebral perfusion pressure, resulting in decreased cerebral blood
flow (CBF) and failure of energy metabolism.

In turn, this allows intracellular entry of water from failure of the Na+/K+ ATPase
pump, and consequent cytotoxic edema. (¥
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1.4 Risk factors and causes

The most frequent risk factors for CVT are prothrombotic conditions, either genetic
or acquired, oral contraceptives, pregnancy and the puerperium, malignancy,
infection, head injury and mechanical precipitants. !> In more than 85 percent of
adult patients, at least one risk factor for CVT can be identified, most often a
prothrombotic condition. In the Canadian pediatric ischemic stroke registry, a risk
factor was identified in 98 percent of the children. ! A prothrombotic state was
found in 41 percent. In infants older than four weeks of age and in children, head
and neck disorders, mostly infections and chronic systemic diseases (e.g., connective
tissue disease, hematologic disorder, and cancer) were common. The most common
risk factors in those >65 years old are genetic or acquired thrombophilia,
malignancy, and hematologic disorders such as polycythemia. ?% 2D As with venous
thrombosis in other parts of the body, multiple risk factors may be found in about
half of adult patients with CVT. No underlying etiology or risk factor for CVT is
found in approximately 13 percent of adult patients. In older adult CVT patients, the
proportion of cases without identified risk factors is higher (37 percent) than it is in
adults under age 65. ¥

1.5 Clinical aspects

Cerebral vein and dural sinus thrombosis has a highly variable, nonspecific, clinical
presentation, thus, making difficulty in definite diagnosis. ** The onset can be acute,
subacute, with symptoms evolving over days to weeks, and chronic. ?* In general,
symptoms and signs of CVT can be grouped in three major syndromes: Isolated
intracranial hypertension syndrome, in most patients with deep venous sinus
thrombosis. *¥ as headache, usually the first symptom, with or without vomiting,
papilledema, and visual problems. more frequent in patients with a chronic
presentation than in those who present acutely.

Second major syndrome is Focal syndromes as focal deficits, seizures, or both and
the third major syndrome is encephalopathy (multifocal signs, mental status changes,
stupor, or coma. ! Less common presentations include cavernous sinus syndrome,
subarachnoid hemorrhage, and multiple cranial nerve palsies. A case of CVT
mimicking a transient ischemic attack has also been reported. >

The clinical symptoms and signs in CVT depend upon several factors, including
patient age and sex, the site and number of occluded sinuses and veins, the presence
of parenchymal brain lesions, and the interval from CVT onset to presentation. In
children, signs of diffuse brain injury, coma, and seizures are the main clinical
manifestations, especially in neonates. ') In older children, the manifestations of
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CVT resemble those in adults, with headache and hemiparesis. “” Women are more
likely than men to have a headache on presentation, and less likely to have a chronic
onset of symptoms. ! Older adults may also have a distinctive presentation; mental
problems are common while headaches and isolated intracranial hypertension are
less frequent than in younger patients. ?%

1.6 Neuroimaging
The neuroimaging features of CVT can include focal areas of edema or venous

infarction, hemorrhagic venous infarction, diffuse brain edema, or (rarely) isolated
subarachnoid hemorrhage. ') In patients with CVT, the proportion who present with
intracerebral hemorrhage is 30 to 40 percent. @2 Brain MRI in combination with
magnetic resonance (MR) venography is the most informative technique for
demonstrating the flow, presence of dural thrombus, cortical vein thrombosis, extent
of brain injury, edema, infarction, and concurrent abnormalities. 3% Head CT is
often normal in patients with CVT, and MRI techniques for confirming the diagnosis
are not readily available in some hospitals and geographic locations. In this situation,
CT venography is a useful alternative to MR venography or intra-arterial
angiography for the diagnosis of CVT, demonstrating filling defects, sinus wall
enhancement, and increased collateral venous drainage. °®*” When combined with
head CT, it adds considerable information in suspected cases of CVT. ®¥ The overall
accuracy of head CT combined with CT venography is 90 to 100 percent, depending
on the occlusion site. “!

MRI — MRI using gradient echo T2-susceptibility-weighted sequences in
combination with MR venography is the most sensitive imaging method for
demonstrating the thrombus and the occluded dural sinus or vein. ©¢* 39 The
characteristics of the MRI signal depend on the age of thrombus: ¢7:3%

e In the first five days, the thrombosed sinuses appear isointense on T1-weighted
images and hypointense on T2-weighted images

e Beyond five days, venous thrombus becomes more apparent because signal is
increased on both T1- and T2-weighted images

e After the first month, thrombosed sinuses exhibit a variable pattern of signal, which
may appear isointense
On gradient echo T2-weighted MRI sequences, the clot can be directly visualized as
an area of hyper-intensity in the affected cortical vein and/or sinus. ?*~*) However,
a chronically thrombosed sinus may still demonstrate low signal on these sequences.
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Limited data from a series of 28 patients with CVT suggest that the presence of
hyperintensities in the veins or sinuses on diffusion-weighted MRI sequences
predicts a low recanalization rate. ¢

Parenchymal brain lesions secondary to venous occlusion, including brain swelling,
edema, or venous infarction, appear as hypointense or isointense on T1-weighted
MRI, and hyperintense on T2-weighted MRI. Hemorrhagic venous infarcts appear
as hyperintense lesions on both sequences. ©*)

1.6.1 MR venography — MR venography, usually performed using the time-
of-flight (TOF) technique, is useful for demonstrating absence of flow in cerebral
venous sinuses (figure 1.2), though interpretation can be confounded by normal
anatomic variants such as sinus hypoplasia and asymmetric flow, which can be
differentiated from CVT as narrowing in the caliber of the sinus, with no abnormal
signal intensity on T2 or Flair, within the territory of the sinuses, and attenuated
opacification of the subsequent venous circulation due to low blood flow. 9
Chronically thrombosed hypoplastic sinus will show absence of flow on two-
dimensional TOF MR venography and enhancement on contrast-enhanced MRI and
MR venography. > MR of inferior sinus is not visualized normally (¥

Figure 1.2: MRV- extensive venous sinus thrombosis 1)
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1.6.2 CT — Head CT is normal in up to 30 percent of CVT cases, and most of the
findings are nonspecific. However, CT is often the first investigation to be performed
in clinical practice, and it is useful to rule out other acute or subacute cerebral
disorders.

1.6.3 CT venography — CT venography gives a good visualization of the major
dural sinuses, is readily available, and is quicker than MRI “% 4D It can be used for
patients who have contraindications to MRI (e.g., pacemaker). ' CT venography is
often particularly helpful in subacute or chronic CVT because it can demonstrate
heterogeneous density in thrombosed venous sinuses. However, its use may be
limited because of low resolution of the deep
venous system and cortical veins,
inexperienced operator, the risk of contrast
reactions, and radiation exposure, but still
used in suspicious cases. ©> 3742,

Filling defect, empty delta sign, dense clot,
cord sign, are all related to CVT in CT
venography. The cord sign (figure 1.3) refers
to cordlike hyper-attenuation within a dural
venous sinus on non-contrast enhanced CT of
the brain due todural venous sinus
thrombosis. It is important to appreciate that
normal blood within the dural sinuses is
usually of slightly increased density
relative to brain parenchyma and that true

Figure 1.3: Cord sign - transverse sinus ©?
hyperdensity is the key to recognizing thrombosis. “*

1.7 Treatment

Highly effective medical and surgical treatments are available for decreasing CSF
production and for diverting CSF %), and in some patients intra-sinus stenting has
been effective in reducing ICP and treating symptoms ““Y Prompt diagnosis is crucial
because early intervention, including anticoagulation and systemic or catheter-
directed thrombolysis, is associated with favorable clinical outcomes, whereas
hemorrhagic complications from dural venous sinus thrombosis can result in
devastating neurologic outcomes )
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Aim of the study

We aim in this cross-sectional study to review the commonest MRI abnormalities
in patients presenting with cerebral venous thrombosis.
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Chapter Two

Patients and method

Page 10




2.Patients and methods:

A cross-sectional analytic study involving 18 patients referred from the neurology
outpatient clinic with clinical suspicious of cerebral venous thrombosis, to the MRI
department at Al-imamain Al-Kadhimain medical city, Baghdad/Iraq

2.1 Patients:

The data were collected from October, 2018 to March, 2019. Their ages range
from 7 to 60 with mean age 37 years.

2 patients were excluded from this study because of MRV shows a bad resolution
and couldn’t be interpreted even by asking another radiologist.

2.2 Inclusion criteria:

o Patients suspected to have CVT with abnormal MRV findings

2.3 Exclusion criteria:

o Poor quality MRI images.

2.4 Imaging technique:

The MRI study was carried out using a 3 Tesla MRI device Philips medical system

/ Netherland. The following sequences were performed. Each patient was

examined while lying in supine position using a head coil, which provides

excellent anatomical details and enhances the quality of the MRI images. Slice

thickness 5 mm thickness sections and the sequences used were:

o TI1 weighted fast field echo images (T1W-FFE) in coronal and axial planes,
with the following parameters: Echo time (TE): 3.8, Repetition time (TR): 245.9

o T2 weighted turbo spin echo images (T2W-TSE), in axial plane with the
following parameters: Echo time (TE): 80, Repetition time (TR): 3000

o MRYV Images in axial and coronal planes with the following parameters: Echo
time (TE): 5.63, Repetition time (TR): 15.69

o FLAIR images in coronal plane with the following parameters: Repetition time
(TR) = 11000, Echo time (TE) = 120.

o Diffusion weighted images (DWI) in axial plane with the following parameters:
Repetition time (TR) = 3340.6, Echo time (TE) = 98.1.
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2.4 Image analysis

A significant abnormality was defined as MRI abnormal findings that were
registered and these include: complete non-visualization or filling defect as
abnormal Signal intensity with the dural venous sinuses at their sites on T1, T2 and
MRYV, which were correlated and confirmed with feedback from department of
neurology. For each patient, the Images was loaded on a CD and reviewed on a
personal computer using the software Horos 3.3.

2.5 Statistical analysis

These findings were analyzed and tabulated using Microsoft Excel software (2016
version) and SPSS software version 23 (SPSS Inc., USA). Represented in the form
of tables and charts.

Case sheet questionnaire:

Patient ID:

Name:

Age:

Date of examination:

Imaging modality:

Computer No.

Clinical Data:

Referral notes:

Consent:

Signature:
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Chapter Three

Results
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3.Results

During the study period, 16 patients had cerebral venous thrombosis confirmed by
their MRI examinations, they were 5 males (31%) and 11 females (68%) with
male: female ratio of 1:2.5 as shown in fig.1. Their ages range 7-60 years with
mean age of 37 years.

Table 3.1: Gender distribution

Frequency Percent

Male 5 31.3

Female 11 68.8

Total 16 100.0

Gender distribution

m Male

Female

11

Figure 3.1: Gender distribution

The most common site of thrombosis encountered was the transverse sinus, 1t was
seen in 15 patients (93%), of those, 9 patients (56%) were left transverse sinus
thrombosis and 6 patients (37.5%) were right transverse sinus thrombosis.

One patient (7%) had superior sagittal sinus thrombosis

Table 3.2 The distribution of CVT according to anatomical sinus drainage

Sites Frequency Percent
left transverse sinus 9 56.3
right transverse sinus 6 37.5
Superior sagittal sinus 1 6.3
Total 16 100.0
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No sigmoid or straight sinus thrombosis, were encountered in this study. These
findings were shown in fig.2.

Thrombosis sites distribution among cerebral veins

m |eft transverse sinus
m right transverse sinus

m Superior sagittal sinus

Figure 3.2: Thrombosis sites distribution among cerebral veins

Regrading secondary cerebral parenchymal changes due to venous thrombosis,
they were encountered in 9 patients (56%) as follow: venous infarctions in (25%),
venous hemorrhage in (6.3%) and hemorrhagic infarctions in (25%).

No cerebral parenchymal changes were found in (43.8%).

These changes were demonstrated in fig. 3

Table 3.3: Cerebral parenchymal changes among sinus thrombosis patients

Cerebral parenchymal changes Frequency Percent
only infarct 4 25.0
only hemorrhage 1 6.3
hemorrhagic infarct 4 25.0
No parenchymal changes 7 43.8
Total 16 100.0
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Cerebral parenchymal changes among sinus thrombosis patients

4338
m only infarct m only hemorrhage
m hemorrhagic infarct No parenchymal changes

Figure 3.3: Cerebral parenchymal changes among CVT patients

Risk factors assessment in this study showed (68.8%) of patients who have risks
for cerebral venous thrombosis, while (31.2%) have no identifiable risk factors.

Table 3.4: Risk factors assessment in cerebral sinus thrombosis patients

Risk factors assessment NO. Percent
Identifiable risk factors 11 68.8
No Identifiable risk factors 5 31.2

Risk factors assessment

m |dentifiable risk factors

m No Identifiable risk factors

Figure 3.4: Risk factors assessment
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Cases from this study:

Figure 3.5: 26 years old male presented with headache. Axial T2 (a)axial DWI (b)
and MR venography (c) shows right transverse sinus thrombosis with intra-
cerebral hemorrhage (yellow arrow) within the right postero-temporal lobe.

Figure 3.6: 56 years old female presented with weakness. Coronal FLAIR (a), and
MR venogram (b) shows left transverse sinus thrombosis with venous infarction
(yellow arrow) within the left temporal lobe.

Page 17




Figure 3.7: 7 years old female presented with headache. Coronal FLAIR (a), axial
T2 (b) and MR venogram (c) was thought to be CVT but subsequently diagnosed
as hypoplasia of the right transverse sinus.

Figure 3.8: 48 years old female presented with weakness. Coronal T2 (a), Coronal
FLAIR (b) and MR venogram (c) shows abnormal signal intensity (orange arrow)
within left transverse sinus due to intraluminal clot with no apparent secondary
cerebral parenchymal changes
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Figure 3.9: 52 years old female presented with weakness. Axial T2 (A), Axial T1
(B), DWI (C) and MR venogram (C) shows a hemorrhagic infarct within the
frontoparietal territory, with midline shift, due to superior sagittal sinus thrombosis
as shown in the MR venogram, with collaterals formation.
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Chapter Four

Discussion
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4.Discussion

Cerebral venous sinus thrombosis (CVST) is considered a rare disease refers to
complete or partial occlusion of either the main sinus/sinuses or the feeding
cortical veins leading to secondary effects of vascular congestion and focal or

generalized neurological deficits. %

In this research, we found that Cerebral sinus thrombosis predominantly affects
young adults, with mean age of 37 years in affected patients, and females are more
commonly involved than males with male: female ratio of 2.2:1 (68%), this was in

agreement with the results reported by Kalita et al. 7

According to site distribution, we found that the superficial sinuses involvement was
the most common type encountered. The transverse sinus was most commonly
involved (93%) the left was even more commonly involved than the right, followed
by the sagittal sinus (7%), these results were different from those reported by Raizer
et al “® in their study, which might be attributed case selection involving factors

related to epidemiological causes.

MRI was performed on 16 patients. Abnormalities, excluding sinus thrombosis,
included intraparenchymal hemorrhages (6%), infarction (25%), and hemorrhagic
infarctions was seen in (25%). In addition, no parenchymal changes were noticed in
(43%) of patients, which is different from that of Raizer et al “® which might be due
case selection involving cancer patients.

Regarding risk factors assessment in this study, 11 patients had risks of developing
cerebral sinus thrombosis, while 5 patients had no identifiable risks, and these were

in agreement with the results reported by Kalita et al. 47
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Chapter Five

Conclusion
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5.Conclusion

1. Magnetic resonance imaging is the modality of choice to diagnose the cerebral
sinus thrombosis and detect its complications.

2. Superficial sinuses involvement was the most common type encountered. The
transverse sinus was most commonly involved.

3. Infarctions with hemorrhage was the most common abnormal secondary
cerebral parenchymal changes found on MRI due to venous thrombosis.
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Recommendation
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Recommendation

1- Extending the study period to include more patients and expand the study
population and the range of MRI findings that can be obtained.
2- Correlating CT findings of the patients with the MRI findings.
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