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ABSTRACT

Background: The dural venous sinuses are a network of venous channels located within the dura mater. Disorders
of these sinuses can lead to serious consequences. Recent studies indicate that dural venous sinus disorders are
more common than previously thought, due to significant advancements in magnetic resonance imaging and high-
resolution computed tomography scans. Aims: To assess the value of contrast enhanced Magnetization prepared
rapid acquisition gradient-echo versus magnetic resonance venography in the evaluation of dural venous sinuses.
Methods: This is a cross-sectional study. It was conducted at the Department of Radiology Baghdad teaching
hospital, Medical City complex and Al Imamain Al Khadhimain medical city from February 1, 2025, to December
30, 2025. 193 patients enrolled in this study. The images were independently reviewed by two experienced
radiologists blinded to clinical data and imaging results. The presence of normal venous anatomy or if there are
anatomical variants and clinically significant pathology were documented. The final diagnosis was based on a
composite reference standard that included; interpretation of all magnetic resonance imaging sequences with
clinical presentation of the patients. Results: The mean age of the study participants was 43.35 + 17.41years and
the patients age was ranged from 26-65 years. Of the included patients, 125 were female and 68 were male,
yielding a female-to-male ratio of 1.838:1. There was significant inter-observer agreement for the assessment of
normal venous anatomy, anatomical variants, and pathological findings. In addition, the two imaging sequences
demonstrated significant agreement for normal findings and moderate agreement for both anatomical variants and
pathological findings. A statistically significant difference was observed between MPRAGE and MRV with
respect to image quality (P = 0.011) and image clarity (P < 0.001). Furthermore, contrast enhanced Magnetization
prepared rapid acquisition gradient-echo showed superior diagnostic performance compared with magnetic
resonance venography in differentiating normal venous anatomy from normal anatomical variants, pathological
findings, and normal anatomical variants from pathological conditions, as well as in distinguishing acute from
chronic venous sinus thrombosis. Conclusions: Contrast enhanced Magnetization Prepared Rapid Acquisition
Gradient Echo had superior sensitivity, specificity, positive predictive value, negative predictive value and
accuracy than magnetic resonance venography in showing normal venous architectural, normal anatomical
variants and diagnosing dural venous disorders. However, the final diagnosis is depended on combination of these
sequences.
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1-INTRODUCTION

The dural venous sinuses are a network of venous
channels present within the dura mater.”! Disorders of
the dural venous sinuses can have severe consequences.
These include dural venous sinus thrombosis (DVST),
which can be caused by head trauma, chronic or acute
illnesses, or hormonal factors.”) Blockage can raise
intracranial pressure, resulting in symptoms such as
headache and vision problems. Infections can move to
the sinuses via emissary veins, and traumatic brain injury
can induce sinus damage and bleeding due to their
complicated anatomy.®** Dural sinus thrombosis is a
clinical and radiological emergency that requires special
attention and a high index of suspicion. As early
identification and treatment of sinus thrombosis can
significantly improve prognosis and reduce morbidity
and mortality.®! Proper diagnosis and therapy necessitate
collaboration between the treating physician and
radiologist. However, in some circumstances, the
radiologist should be familiar with the common
radiological signs associated with sinus disorders and
variants in standard MRI sequences before confirming
with specific sequences.™

Congenital anomalies of the dural venous sinus are birth-
related abnormalities such as dural sinus ectasia
(widening of the sinus itself), or dural sinus
malformation (DSM) such as developmental venous
anomaly (DVA), wvein of Galen aneurysmal
malformations (VGAMs) and arteriovenous
malformations (AVM).!

Although some cases may resolve spontaneously, it can
cause serious complications like thrombosis, elevated
intracranial pressure, cardiac failure and even death or
long-term neurological deficit.!®!

In the early stages of dural venous sinus thrombosis
(DVST), conventional MRI is often insensitive to
secondary changes such as venous infarction or dilated
collateral cortical/medullary veins.”! Diagnosing sinus
thrombosis might be challenging due to overlapping
signal intensities caused by the thrombus temporal
evolution.!? Two-dimensional time-of-flight (2D-TOF)
MR venography, CT venography are frequently used to
detect dural sinus thrombosis although digital subtraction
angiography (DSA) was the gold standard imaging
modality for detection of dural venous sinuses
pathologies, nowadays becoming less popular as it is
considered invasive procedure.l’! 2D-TOF MR
venography may fail to differentiate between hypoplastic
or atretic sinuses and thrombosis, also has the limitation
of vascular signal loss, which occurs when the direction
of blood flow is inside the imaging plane.

Contrast enhanced CT-venography has been comparable
to MR venography (2D TOF); nevertheless, use of
iodinated contrast material, radiation exposure and
substantial postprocessing is required. Furthermore, the

poor characterization of skull base structures and post
processing restricts its usage.!

DSA was the gold standard for diagnosing dural sinus
patency and thrombosis, even though it is invasive.*!
Thus, a less invasive, more accurate, and more effective
diagnostic method is needed. Magnetization prepared
rapid gradient-echo (MPRAGE), a recently developed
sequence, has been reported to provide strong contrast
between sinuses and surrounding structures, as well as to
properly characterize venous systems by contrast
enhanced MPRAGE. "]

2-PATIENTS AND METHODS

This is a cross-sectional study. The study data was taken
from the Department of Radiology Baghdad teaching
hospital, Medical City complex and Al Imamain Al
Khadhimain medical city, during the period from 1st of
February 2025 to the end of December 2025.

Patients with suspicion of dural venous sinus pathology
(depending on clinical and/or conventional MRI
sequences) such as cerebral venous sinus thrombosis,
dural venous sinus stenosis, equivocal venous sinus
abnormality or normal variant were included in the study.
On the other hand, the study excluded patients with non
diagnostic or poor image quality MRI, patients with
contraindications to gadolinium-based contrast agents,
patients who were unable to do both sequences in same
session, patients with head and neck conditions affecting
venous drainage, those patients with systemic condition
affect the venous flow, such as severe dehydration and
septic shock or patients who had previous Gamma knife
irradiation and patients with primary or secondary central
nervous system tumor.

The information was collected by specifically designed
data collecting form including the date of examination,
patient’s identification number, age, gender and smoking
state. In addition to patients suspected clinical diagnosis
such as venous cavernous sinus thrombosis, headache
evaluation, intracranial hypertension and papilledema.
Moreover, duration of symptoms was documented (less
than 24 hours, 1-7 days, 1-4 weeks and more than 4
weeks). Furthermore, patient’s relevant history was
reported, including; hypertension, diabetes mellitus,
kidney, liver and heart diseases relevant to the patient
condition. Additionally, the presence of previous stroke,
blood clotting disorders, anemia, autoimmune disease,
migraine, previous cancer, venous thrombosis, recent
surgery (other than surgical intervention that affect dural
venous sinuses anatomy), postpartum period and recent
infection. The collecting form also included patient drug
history for example anticoagulant, contraceptive pills or
hormonal  replacement  treatment, steroid and
chemotherapy. Furthermore, patient ability for lying flat
was also recorded to exclude those with motion artifact.

After taking brief history and signing informed consent,
the patient was sent for serum creatinine and blood urea
tests. Right intravenous antecubital vein access with an
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18-22 gauge cannula was obtained for contrast infusion
(rate of 1.5 to 2 mL/s). Additionally, prior to MRI, all
patients were given standardized instructions. Patients
were checked for MRI contraindications. patients were
told to remove all metallic objects such as jewelry,
watches, hairpins, dentures, and hearing aids. Hospital
gowns were available if necessary. The patients were
instructed to stay as motionless as possible during the
examination and breathe as slowly as possible to reduce
motion artifacts. Patients were warned that the scanner
makes loud noises and were given ear protection.

Conventional MRI/ MRV was done at first, after that
gadolinium-based contrast agent was injected at a dose
of 0.1 mmol/kg body weight and saline was used for
flushing after it. MPRAGE sequence exam begins post
contrast (3-5 minutes). The total MRI examination was
usually lasted for 10-15 minutes by using 1.5 T Achieva
MRI unit (Philips medical system, Netherlands) with 16-
channel sensitivity-encoding head coil in supine position.
The head is comfortably positioned in a specialized head
coil. The images were independently reviewed by two
experienced radiologists blinded to clinical data and
imaging results. The presence of normal venous anatomy
or if there are anatomical variants (for example,
hypoplasia, asymmetry, arachnoid granulation) and
clinically significant pathology were documented.
Discrepancies were resolved by consensus. The final
diagnosis was based on a composite reference standard

3- RESULTS

The study includes 193 patients. Of them 125 patients
were females and 68 were males with female to male
ratio of 1.838:1. The mean age * standard deviation of
the study participants was 43.35 + 17.41 years and the
patients age was range from 26-65 years. The majority of
patients were non-smokers, presented with headache
alone and symptoms duration of 1-4 weeks. As shown in
figure 3.1, figure 3.2, figure 3.3 and figure 3.4.

Females
64.77%

that included; interpretation of all MRI sequences with
clinical presentation of the patients.

Data were analyzed using statistical software SPSS (IBM
Statistical Package for social Science version 30).
Continuous data were expressed as mean * standard
deviation, whereas categorical variables were expressed
as frequencies and percentages. Categorical variables
were compared using the Chi-square test or Fisher's
exact test, if applicable. An independent student t-test
was used to compare continuous variables. McNemar’s
test was used for comparing accuracy measurements. A P
value < 0.05 indicated statistical significance. The
diagnostic performance of contrast enhanced MPRAGE
and MRV sequences was assessed using sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV), and overall accuracy, with the
final diagnosis serving as the reference standard. The
inter-observer agreement was evaluated using Cohen's
kappa (x) coefficient. The level of agreement was
categorized as poor (<0.20), fair (0.21-0.40), moderate
(0.41-0.60), significant (0.61-0.80), and perfect (>0.80).
Concordance of both sequence diagnosis was calculated
as the proportion of instances with identical findings
between the two sequences in normal anatomical
findings, as well as for normal variants and pathological
findings.

Males 35.23%

Figure 3.1: Distribution of the study participants according to their gender.
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X-smoker
5.2%

Smoker
37.3%

Non smoker
57.5%

Figure 3.2: Distribution of the study participants according to their smoking state.
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Figure 3.3: Distribution of the study participants according to their cause of referral.
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Figure 3.4: Distribution of the study participants according to their headache duration.
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Table 3.1 shows description of patients past medical
comorbidities. It’s evident that 66 (34.19%) participants
reported no past history while 127 (65.80%) participants
reported various medical comorbidities. Of note, many

participants report more than one comorbidity at the
same time.

Table 3.1: Patients’ comorbidities of the study patients (humber = 193).

Variable

-None

-Hypertension

- Diabetes mellitus

-Migraine

-Anemia

-Multiple sclerosis

-Previous stroke

-Postpartum period

-Recent tuberculosis

-Blood clotting disorder
-Systemic lupus erythematosus
-Recent surgery other than brain surgery

~ Number =193 |  Percent
66 34.19%
48 24.87%
55 28.49%
64 33.16%
22 11.39%
10 5.18%
8 4.14%
9 4.66%
3 1.55%
2 1.03%
1 0.51%
23 11.91%

Table 3.2 summarizes the findings from each sequence
and the final diagnosis according to the radiologists’
agreement. In comparison to the final diagnosis,
MPRAGE showed 91 patients with normal findings (true
negative), while 4 patients had normal anatomical
variants but MPRAGE diagnosed as normal (false
negative). Furthermore, MPRAGE diagnosed 1 patient
with acute venous thrombosis but the final diagnosis was
normal anatomical variant (false positive), while 97
patients were truly diagnosed (true positive). On the

Table 3.2: The study main findings (humber = 193).

Variable

MPRAGE

other hand, MRV diagnosed 81 patients with normal
brain anatomy (true negative), while MRV showed 16
patients were falsely diagnosed (false positive), in other
word, 10 of them were diagnosed as normal anatomical
variant but the final diagnosis was normal and 6 of them
were diagnosed as normal anatomical variant but the
final diagnosis was either acute venous thrombosis (in 4
patients), chronic venous thrombosis (1 patient) and
dural venous sinus stenosis (1 patient). Additionally, 96
patients were truly diagnosed (true positive).

Final diagnosis
according to the
radiologists’ agreement

Normal anatomy, number (%)

95 (49.22%)

81 (42.22%)

91 (47.15%)

Normal anatomical variant,
number (%)
- Hypoplastic sinus

33 (17.10%)

45 (23.31%)

35 (18.13%)

- Aplastic sinus 9 (4.66%) 13 (6.73%) 10 (5.18%)
- Arachnoid granulation 24 (12.43%) 29 (15.03%) 26 (13.48%)
Pathological findings

- Acute venous thrombosis 15 (7.78%) 10 (5.18%) 14 (7.25%)
- Chronic venous thrombosis 9 (4.66%) 8 (4.15%) 9 (4.66%)
- Dural venous sinus stenosis 8 (4.15%) 7 (3.62%) 8 (4.15%)

Total, number (%)

193 (100%)

103 (100%)

193 (100%)

Table 3.3 shows inter-observer agreement, contrast
enhanced MPRAGE versus MRV agreement and
concordance. Significant inter-observer agreement was
found for all of normal, anatomical variants and
pathological findings. Furthermore, both sequences were
in significant agreement for normal findings and in
moderate agreement for normal variants and pathological
findings. Discrepancies occurred in a small number of
patients, mostly due to MRV misclassifying certain

normal sinuses as variants or classify variants as
pathological findings due mild flow-related artifacts
(figure 3.5, figure 3.6 and figure 3.7). On the other hand,
the concordance for normal findings was occurred in
(70.9%) of instance, while for normal anatomical
variants the concordance was (54.2%) and (25%) for
pathological findings.

www.wjahr.com | Volume 10, Issue 4, 2026

ISO 9001:2015 Certified Journal 307



Aldoosari et al. World Journal of Advance Healthcare Research

Table 3.3: Inter-observer agreement, MPRAGE versus MRV agreement and concordance (number = 193).

Variable Results
Inter observer agreement, Cohen’s (k):

-Normal anatomical agreement 0.7024
-Agreement for normal variant findings 0.6528
-Agreement for pathological findings 0.6869
MPRAGE and MRV agreement, Cohen’s (k):

-Normal anatomy agreement 0.6839
-Agreement for normal variant findings 0.5489
-Agreement for pathological findings 0.4728
MPRAGE and MRV concordance:

-Concordance for normal anatomy 70.9%
-Concordance for normal variant findings 54.2%
-Concordance for pathological findings 25%

(A) (B)
Figure 3.5: 39 years old female on oral contraceptive pills develops chronic headache, the study was reviewed
by conventional MRI sequences and by the image (A) MRV showing stenotic left transverse sinus with irregular
filling defect at its proximal half suspecting old transverse sinus thrombosis with partial recanalization. (B)
Contrast enhanced MPRAGE showing patent hypoplastic transverse sinus with nodular intraluminal filling
defect appears to be arachnoid granulation.

Figure 3.6: 43 years old male heavy smoker with elevated PCV develops headache for 3 weeks duration,
Comparative image of MPRAGE and MRV, investigating filling defect on MRV, contrast study administration
was done and showing symmetrical transverse sinus diameter bilaterally, filling defect noticed in MRV at left
sigmoid sinus, reviewing the MPRAGE classify the left sigmoid as normal sinus and this filling defect was flow
related artifact (arrows).
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N

Figure 3.7: 29 years old postpartum female MRV coronal source image showing multiple linear filling defects
especially the left transverse sinus was confused as acute thrombosis VS flow artifacts (red arrow). Final
diagnosis was normal sinuses and the aforementioned filling defects considered intraluminal inhomogeneous
signal by MPRAGE (blue arrow).

Table 3.4 shows comparison between the two difference found (P value = 0.011) between them
sequences regarding their image quality judged by the regarding this topic (contrast enhanced MPRAGE
reporting  radiologists.  Statistically  significant sequence showing higher excellent image quality).

Table 3.4: Image quality of the study patients (number = 193).

Image quality e LG —

Number Percent Number Percent
-Excellent 191 98.96% 182 94.30% 0.011
-Acceptable 2 1.04% 11 5.70% '

Table 3.5 shows comparison between the two sequences enhanced MPRAGE sequence showing clearer images in
regarding their clarity as judged by the reporting 51 (26.42%) patients versus only 5 (2.60%) patients
radiologists. Statistically significant difference between MRYV showed clearer sequence.

MPRAGE and MRV (P value <0.001) with contrast

Table 3.5: Image clarity of the study patients (number = 193).
Clearer sequence Number Percent

-Both equal 137 70.98%
- Contrast enhanced 51 26.42%
-MRV 5 2.60

P value <0.001

Figure 3.8: 55 years old hypertensive and diabetic female presented with headache for 4 weeks. (A) MRV source
axial image showing left transverse sinus, ipsilateral sigmoid sinus and left internal jugular vein are not clearly
visualized. Other dural venous sinuses are within normal limits. (B) post contrast sequence showing hypoplastic
left transverse sinus with the sigmoid sinus and jugular vein on same side are completely patent but relatively
smaller in diameter in comparison to other side.
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Table 3.6 shows comparison between the two
sequences regarding their accuracy measurements in
differentiation normal from pathological findings.

sequences regarding their sensitivity, specificity,
positive predictive value, negative predictive value and
accuracy of the test (P value <0.001).

Statistically significant difference between the two

Table 3.6: Comparison between the two sequences regarding their accuracy measurements in differentiation
normal from pathological findings.

Variable '~ CE-MPRAGE MRV P value

Sensitivity 95% 77.9% <0.001

Specificity 91.4% 83.0% <0.001

Positive predictive value 92.2% 84.2% <0.001

Negative predictive value 94.4% 77.3% <0.001

Accuracy of the test 93.3% 84.5% <0.001
Table 3.7 shows comparison between the two specificity, positive predictive value, negative
sequences regarding their accuracy measurements in predictive value and accuracy of the test (P value
differentiation normal from normal anatomical <0.001).

variants. Statistically significant difference between
the two sequences regarding their sensitivity,

Table 3.7: Comparison between the two sequences regarding their accuracy measurements in differentiation
normal from anatomical variants.

Variable CE-MPRAGE MRV P value
Sensitivity 92.8% 82.9% <0.001
Specificity 91.4% 84.8% <0.001
Positive predictive value 88.9% 80.6% <0.001
Negative predictive value 94.4% 86.7% <0.001
Accuracy of the test 91.4% 84.0% <0.001

Table 3.8 shows comparison between the two sequences
regarding their accuracy measurements in differentiation
normal anatomical variants from pathological findings.

sequences regarding their sensitivity, specificity, positive
predictive value, negative predictive value and accuracy
of the test (P value <0.001).

Statistically significant difference between the two

Table 3.8: Comparison between the two sequences regarding their accuracy measurements in differentiation
normal anatomical variants from pathological findings.

Variable CE-MPRAGE | MRV P value
Sensitivity 80.6% 58.1% <0.001
Specificity 93.1% 86.1% <0.001
Positive predictive value 83.3% 64.3% <0.001
Negative predictive value 91.8% 82.0% <0.001
Accuracy of the test 88.3% 77.7% <0.001

Table 3.9 shows comparison between the two sequences
regarding their accuracy measurements in differentiation
acute from chronic thrombosis. Statistically significant
difference between the two sequences regarding their

sensitivity, specificity, positive predictive value, negative
predictive value and accuracy of the test (P value
<0.001).

Table 3.9: Comparison between the two sequences regarding their accuracy measurements in differentiation
acute from chronic thrombosis.

Variable CE-MPRAGE MRV Pvalue
Sensitivity 86.7% 60.0% | <0.001
Specificity 81.1% 72.7% | <0.001
Positive predictive value 86.7% 75.0% | <0.001
Negative predictive value 81.8% 57.1% | <0.001
Accuracy of the test 88.0% 68.0% | <0.001

Table 3.10 shows comparison of different variables
between the patients with normal anatomy and those

with pathological findings on depend to the final reached
diagnosis. Statistically significant difference between

Volume 10, Issue 4,2026 | ISO 9001:2015 Certified Journal | 310

www.wjahrcom |



Aldoosari et al.

World Journal of Advance Healthcare Research

them (P value <0.001) for the reason of referral and
presence of comorbidities (P value <0.001), while no
statistically  significant difference  between them

Table 3.10: Factors predicting pathological findings of contrast enhanced /MRV (humber = 193).

Variable

Normal findings = 91

regarding the mean of age, gender and duration of
headache (P value >0.05) for all of them.

Pathological

findings = 31

Age, mean = standard deviation 42.34 £ 13.69 42.83 £ 15.02 0.667

_G,\jgger 25 (27.48%) 12 (38.71%) 0.153
66 (72.52%) 19 (41.29%) '

-Female

i 0]
ir(';‘;k'”g' number (%) 42 (46.15%) 14 (45.16%)
No 44 (48.35%) 15 (48.38%) 0.986
0, 0,

X-smoker 5 (5.50%) 2 (6.45%)

Reason for referral

-Chronic headache alone 69 (75.82%) 13 (41.93%)

-Suspected increase intracranial 9 (9.89%) 10 (32.2%) <0.001

pressure 8 (8.79%) 3 (9.67%) '

-Suspected dural venous stenosis 5 (5.50%) 5(16.12%)

- Suspected dural venous thrombosis

o s@imo | 10z

-1-7 davs 18 (19.78%) 10 (32.25%) 0.073

1to 4?//veeks 59 (64.83%) 13 (41.94%) '

More than 4 weeks 11 (12.08%) 7 (22.58%)

_P;gzence of comorbidities 45 (49.45%) 23 (74.19%) <0001
46 (50.55%) 8 (25.81%) '

-No

4. DISCUSSION

In the current study, two thirds of the study population
were females and the mean age of overall participants
was 43 years. Additionally, the main presenting symptom
was headache either alone or with other symptoms
suggesting the presence of increase intracranial pressure,
dural venous thrombosis and to less extent dural venous
stenosis. Which are consistent with many studies
investigating the clinical and radiological characteristic
of patients with headache and suspected intracranial
venous disorders. Almegren™ found out of the 103
patients presented mainly with headache, 32% were
male, and 68% were female, with a mean age of 39
years. Alet et al™ also reported among one hundred
sixty-two patients, (82% of them had headache), the
mean age was 42 years and 72% were women. These
findings could be explained by the interplay of females’
hormonal and metabolic influencing factors particularly
in the period of childbearing, as a result females are more
likely to be affected by many venous sinuses disorder
such as idiopathic increase of intracranial pressure and
venous sinus thrombosis, explaining the higher female
referral rate to contrast enhanced and MRV
neuroimaging.

Positive smoking history was present in about one third
of the patients. Which could suggest a link between
smoking and patients presented compliant, such finding
usually varied depending on the type of presenting
compliant (headache). In a meta-analysis found the

overall prevalence of smoking among patients with
headache was 37% (20% in patients with migraine and
65% in cluster headache).!*?

Additionally, about two thirds of the study patients, had
their chief complaint for more than 1 weeks (subacute to
chronic rather than acute emergencies) which give a hint
for diagnosing the patient disorder. However, certain "red
flag" clinical symptoms such as the presence of
neurological signs, fever/stiff neck, sudden/severe onset
"worst ever" headache or new onset headaches among
those aged more than 50 years, or in the presence of head
trauma history, or in patients with immunocompromised
state, dictate brain MRI indications, rather than headache
duration.™ In this context no published study found to
compare.

The study found about two-thirds of its participants had
at least one medical comorbidity, the most common
being migraine, hypertension, and diabetes mellitus.
These results appeared as a result of migraine high
association with intracranial hypertension as shown by a
study conducted by Abd-elrazek et al™, the same with
hypertension, diabetes mellitus and to less extend
anemia, multiple sclerosis, brain surgery, current active
cancer, previous stroke, postpartum period, recent
tuberculosis, blood clotting disorder and systemic lupus
erythematosus which agrees Caponnetto et al™ study’s
findings. This indicates that the presence of such
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comorbidities might raise the possibility of finding
intracranial pathology.

The majority of study patients had normal findings or
findings not related to venous sinus Pathology, which in
agreement with Happonen et al 4 study findings.
Additionally, the study found that is often better than
ordinary MRV for showing normal venous architectural
findings in spite of 4 patients wrongly diagnosed as
normal anatomy but they had anatomical variants. In
same way, had closer results to what was finally reached
diagnosis than MRV with regard to normal anatomical
variants and pathological findings. These results could be
occurred due to the fact that is less impacted by slow
flow or vessel angle.”! Anyhow, the combination of these
sequences with other contrast enhanced sequence
considerably could improve the diagnostic results as
shown by Liang et al™™ study findings.

On the other hand, the study found significant inter-
observer agreement across all of the evaluated
categories. Liang et al™® showed comparable findings.
Additionally, the study found significant inter-method
agreement for normal patients, but moderate inter-
method agreement for normal anatomical variants and
pathological findings, but there is wide difference in the
concordance between the evaluated categories. This
indicates that, while the sequences frequently agree, they
may identify abnormalities differently, as can displays
detailed anatomical images of brain tissues (gray matter,
white matter, and cerebrospinal space) when conducted
after contrast, it emphasizes enhancing lesions and the
venous system, making it particularly valuable for
analyzing structural changes. While, MRV primary
application is to assess blood flow and diagnose venous
problems such as blood clots or vascular abnormalities.
This difference actually reflects the technical and
contrast variations between structural and flow-based
imaging. Similar to the study's findings, other studies
have compared contrast-enhanced MRI  sequences
(similar to CE-MPRAGE) to MRV as the reference
standard, revealing that different contrast enhanced
MRI sequences provide varied levels of agreement with
MRV. For example, Saindane et al.'” showed moderate
agreement (x = 0.51) for contrast-enhanced 3D GRE T1-
weighted imaging compared to MRV for pathological
findings, also the study showed sequence-dependent
concordance.

Regarding image quality, the study showed significant
difference between CE-MPRAGE and MRV sequence.
Suggesting CE-MPRAGE had superior image quality
than MRV, which directly affect the diagnostic value for
dural venous sinus. In comparison to other studies,
Saindane et al.’”! found that CE-3D GRE (similar to CE-
MPRAGE) sequences had clearer vessel borders, less
artifact but overall, both sequences provided no
significant image quality difference in evaluation of
dural venous sinuses. Panyaping et al"® found CE-
MPRAGE/3D T1 sequences had superior vessel edge

delineation and higher overall clarity scores on a 5-point
Likert scale, although overall picture quality values were
statistically comparable among the sequences. These
disparities could suggest that the superior clarity of CE-
MPRAGE and other like sequences does not always
mean a significant difference in perceived overall image
quality compared with MRV. Anyhow, more studies are
needed to solve this conflict of evidence.

In the differentiation of patients with normal venous
sinus anatomy from patients with venous sinus
pathological findings. The study found that CE-
MPRAGE had superior diagnostic performance (in other
word, higher sensitivity, specificity, positive predictive
value, negative predictive value and overall accuracy of
the test). Indicating a greater ability of CE-MPRAGE for
detecting both diseased and non diseased cases. Which is
agreement with Banihani et al®®! study findings.
Additionally, the study found CE-MPRAGE had superior
diagnostic ability than MRV for differentiating patients
with normal venous sinus anatomy from patients with
normal anatomical variants. Liang et al™® showed similar
findings. This is due to the fact that CE- MPRAGE is not
affected by the angle between scan slab and blood
vessels or due to physics (flow velocity) of both
techniques.

The other important finding of the current study is the
greater ability of CE-MPRAGE in comparison to MRV
in differentiating normal anatomical variants from
pathological findings, which consistent with Lettau et
al™ study findings. As MRV frequently causes "flow
gaps" or signal loss in locations with slow flow, which
can be mistaken as thrombosis. Whereas, CE-MPRAGE
clearly shows these hypoplastic sinuses as patent.

Concerning differentiation between acute and chronic
thrombus. The study shows CE-MPRAGE had superior
diagnostic ability than MRV, which runs with Lettau et
al™ and Banihani et al® studies’ findings However,
chronic thrombi can enhance by which can misdiagnosed
as a patent vessel or obscure the clot leading to false
negative results. Anyhow, in this study no patient with
chronic thrombus had such a result. These results imply
that CE-MPRAGE is more than just an additional
sequence; rather, it might be complementary technique to
MRYV, particularly in patients with suspected dura venous
disease, unclear MRV results, or flow-related
abnormalities. By adding CE-MPRAGE to other
sequences, the diagnostic accuracy and confidence might
be increased without the need for extra contrast.

The study compares between subjects with normal and
pathological findings, showing a significant difference
regarding the presenting complaint (higher among
patients with suspected increase intracranial pressure,
acute and chronic thrombosis), which aligns with Momin
et al® and Liang et al™® studies’ findings. In the same
way, the study found the presence of comorbidities is
significantly predicates CE-MPRAGE and MRV
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pathological findings. In contrast, the study found that
the mean age, gender, symptom duration was not
predicting pathological findings. This indicates that
systemic diseases could raise the possibility of having
visible intracranial abnormalities and supporting a more
cautious imaging approach in individuals with relevant
medical histories. Other studies on idiopathic intracranial
hypertension have shown that systemic and clinical
comorbidities (e.g., elevated body mass index,
intracranial pressure changes, and venous sinus stenosis)
are more strongly associated with abnormal venous sinus
imaging findings than demographic variables such as age
or gender.™?? Furthermore, the significance of
comorbid conditions in identifying patients at risk of
dural venous pathology has been reinforced by similar
findings in cerebral venous thrombosis cohorts, where
systemic comorbidities such as prothrombotic states,
infection, malignancy, and pregnancy have been
significantly associated with abnormal imaging findings,
while age, sex, and symptom duration were not
significant predictors, consistently with the findings of
other published studies.?*2®

5. CONCLUSION

Contrast enhanced Magnetization prepared Rapid
Acquisition Gradient Echo (CE-MPRAGE) had superior
sensitivity, specificity, positive predictive value, negative
predictive value and accuracy than magnetic resonance
venography (MRV) in showing normal venous
architectural, normal anatomical variants and diagnosing
dural venous disorders. However, the final diagnosis is
depended on combination of these sequences. CE-
MPRAGE shows important improvement in the
diagnostic ability of dural venous abnormalities. CE-
MPRAGE should be included as an important part of
neuroimaging sequences when dural venous disease is
suspected.
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