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Introduction: Superior sagittal sinus thrombosis (SSST) is a rare type of cerebral venous sinus Paint your SmartPhone at the code
above. If you have a QR code reader the

thrombosis (CVST) characterized by blood clot formation in the superior sagittal sinus, leading to video abstract will appear. Or use:
increased intracranial pressure. This report highlights a case of SSST presenting atypically as ps/lyoutube/30LInELY_A

a migraine with normal D-dimer levels, emphasizing the need for thorough evaluation despite normal

lab results in at-risk individuals.

Presentation: A 49-year-old female experienced a severe unilateral headache, photophobia, dizziness, and neck tension. She has
a history of migraines and hypertension. The patient uses combined oral contraceptives. Examination revealed neck stiffness, and
blood pressure of 150/90. CT and D-Dimer were normal. MRV revealed Superior Sagittal Sinus thrombosis and lacunar infarction.
Anticoagulation was initiated, leading to good recovery and discharge after 11 days.

Discussion: This case discusses an adult with a history of migraine presenting with a 5-day right-sided throbbing headache, photophobia,
dizziness, and neck tension. Despite resembling a migraine exacerbation, red flags indicated a potential secondary cause. Normal D-dimer
levels and unremarkable initial CT imaging delayed the diagnosis, but MRV revealed superior sagittal venous thrombosis (SSST) and
a Lacunar infarct. Anticoagulation therapy led to significant improvement, and the patient was discharged after 11 days. The case highlights
the need for vigilance regarding cerebral venous sinus thrombosis (CVST), in atypical headache presentations.

Conclusion: Clinical surveillance is vital for atypical headaches; inconclusive tests may delay diagnosis of superior sagittal sinus
thrombosis (SSST). Advanced imaging and early anticoagulation improve outcomes, highlighting the need for high suspicion of
cerebral venous sinus thrombosis.
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Introduction

Superior sagittal sinus thrombosis (SSST) is a rare form of cerebral venous sinus thrombosis (CVST). It occurs due to the
formation of a blood clot in the superior sagittal sinus, one of the major veins which help in blood drainage.' SSST can
result in cerebral edema, an increase in intracranial pressure, and other neurological consequences due to compromised
venous drainage and elevated intracranial pressure.”* Cerebral venous sinus thrombosis accounts for 0.5% to 1% of all
strokes and commonly affects younger individuals especially women in child-bearing period due to hormonal and
prothrombotic risk factors.” Mortality rates for SSST vary based on factors such as age, intracerebral hemorrhage, and
associated complications, typically ranging from 4% to 16%, depending on disease severity and time to hospital
referral.®® SSST can present with a wide range of symptoms, usually symptoms of increased intracranial pressure and
localized cerebral damage. The most common symptom is persistent headache occurring in 50% to 80% of the patients.
Other manifestations include seizures, hemiparesis, hemianesthesia, blurred vision and disturbed conscious level. In
Severe cases, symptoms may worsen and lead to brain herniation and coma.®** Many risk factors are implicated in SSST.
Acquired conditions such as oral contraceptive pills, dehydration, infections - especially in dangerous areas of the face,

malignancies and systemic inflammatory diseases like systemic lupus erythematosus and Behget’s disease can increase
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the risk of SSST.'*"'* Additionally, Inherited thrombophilia conditions such as protein C and S deficiencies, antithrombin
IIT deficiency, hyperhomocysteinemia and factor V Leiden mutation increase the risk of SSST.'*!*

Diagnostic workup for SSST includes laboratory and radiological investigations. D-dimer represent a valuable
screening tool for CVST. D-dimer levels correlate with the degree of sinus involvement, which helps in the rapid
evaluation and diagnosis.'®'” The focus in diagnosing SSST is neuroimaging, where MR venography MRV) is the gold
standard for diagnosis.'®'* A common alternative, especially in ER is CT venography which demonstrates “ empty delta”
signs.’®?! This report describes a case of superior sagittal sinus thrombosis with atypical presentation as migraine and
normal D-dimer levels, furthering knowledge of CVST’s multiple forms. It also serves as a reminder for clinicians that
normal D-dimer does not rule out the need to evaluate for venous thrombosis especially in individuals with risk factors
like oral contraceptive use or smoking given their abnormal lab results. In describing this case, we hope to minimize the
diagnostic delays by drawing attention to the limitations of D-dimer testing for these patients while encouraging
advanced neuroimaging if warranted by clinical suspicion.

Case Presentation

A 49-year-old female presented with a severe headache for 5 days. The headache was unilateral, mainly to the right side,
throbbing in nature and developed on waking from sleep. There is also associated photophobia and dizziness. The patient
also reported tension in the occipital region and to the neck. The patient has a history of migraine for 11 years (usually
lasts 2-3 hours) and hypertension, for which she uses paracetamol, meloxicam and Candesartan cilexetil, respectively.
She is a heavy smoker with 2-3 packs a-day, and use combined oral contraceptive pills. During examination, her
temperature was 37.2 C. The patient had neck stiffness, and Blood pressure was 150/90. Native CT examination did not
reveal any remarkable findings (Figure 1). The D-Dimer level was within the normal level (483 pg/mL, reference range
0-654 pg/mL) which made the thrombosis unlikely. Initial differential diagnosis was meningitis, stroke and subarachnoid
hemorrhage. CRP was 1.89 (reference range 0—5 mg/L). Urea and electrolytes were within normal levels.

Figure | Native CT scan of the brain showing no remarkable abnormalities (normal findings).
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Figure 2 Magnetic Resonance Venography (MRV) with contrast demonstrating an interrupted course and filling defects in the superior sagittal sinus. Arrow indicates the site
of abnormality, consistent with superior sagittal sinus thrombosis.

Patients were admitted to the internal medicine unit on paracetamol, Zofran and Codeine phosphate. Magnetic
Resonance Venography (MRV) with contrast showed Superior Sagittal Sinus thrombosis and lacunar infarct
(Figure 2). Anticoagulation started with heparin and warfarin. The patient referred to the neurology unit to complete
the treatment course. Eleven days after initiating treatment, the patient demonstrated good recovery and was subsequently
discharged home.

Discussion

This case involves a young adult patient with a known history of migraine, who comes to the clinic with a persistent,
right sided throbbing headache for the past 5 days, accompanied by photophobia, dizziness and tension on the occipital
part of the head to the neck. Although the clinical picture of this patient resembles a migraine exacerbation, the presence
of various red flags such as headache, sleep disturbances, neck stiffness and lack of response towards analgesics raised
concern for the possibility of a secondary cause. Notably, the patient’s D-dimer level, which was tested, turned out to be
within the normal reference range. This could have falsely reassured clinicians and delayed any further investigation.
Initial non-contrast CT imaging was unremarkable; however, Contrast-Enhanced Magnetic Resonance Venography
revealed Superior Sagittal Sinus Thrombosis and Lacunar infarct. Immediately anticoagulation therapy was started out
with heparin and warfarin which led to significant improvement in the patients’ condition thereby getting discharged in
11 days after initial diagnosis. This case underscores the importance of maintaining a high index of suspicion for any
cerebral venous sinus thrombosis in patients with atypical headache patterns even when the D-dimer test and initial
imaging proved to be non-diagnostic.

CVST is a very rare or uncommon presentation of thrombosis with an annual reported incidence rate in adults ranging
from 3-7/1,000,000 among populations.g’”’22 In regions with high infection rates, such as Pakistan CVST is even more
prevalent, accounting for up to 18% of cases, although data across various ethnic groups is still lacking.”* There are two
theories that explain the pathophysiology of CVST and each of these theories are seen to be either together or separate
during the development of CVST. One theory suggests that thrombosis of the cerebral veins and venous sinus, elevates
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the intracranial pressure by disrupting the blood-brain-barrier and also impairing the cerebral perfusion. Increased venous
pressure may lead to vasogenic edema, while the reduced cerebral perfusion and Na+/K+ ATPase pump failure may
cause cytotoxic edema.”**> While the second theory focuses on the direct thrombosis of the major venous sinuses,
especially the SSS, which elevates the sinus pressure and disrupts the cerebrospinal fluid (CSF) absorption via the
arachnoid villi. This impaired absorption leads to intracranial hypertension.”> The Superior Sagittal Sinus is a crucial
venous structure that is prone to thrombotic emergencies. The common presentations include headache, papilledema,
sixth nerve palsy, hemiparesis or seizures. It should be always considered in young women with cryptogenic stroke,
particularly those women who are taking any form of oral contraceptives who may have some hypercoagulable states.
Bacterial meningitis or sinus infections can cause thrombosis in certain rare occasions.’*>” Due to its contiguity with the
falx cerebri, the superior sagittal sinus is always involved with meningioma development. Any kind of tumor invasion of
the sinus complicates the surgical resection, often resulting in an incomplete removal and leading to a higher recurrence
rate. Elevated Intracranial Pressure (ICP) can cause a reversing of venous flow through diploic and emissary veins thus
increasing the risk of hemorrhage during craniotomy. Surgeons must carefully localize the sinus which is relative to the
sagittal suture to avoid any injury that may be caused while placing the burr holes.?”**

The clinical presentation of cerebral venous thrombosis (CVT) is often non-specific and varies based on its lesion
location, the extent, the age of the patient, and any known comorbidities. About 40% of cases seem to be present with acute
stroke-like symptoms within 48 hours, like an acute headache often without any neurological deficits. Frequently reported
manifestations include headache (70-90%), seizures (30—40%), papilledema (30—60%), aphasia (15-20%), coma (5-15%)
and rarely, movement disorders.?’ A non-contrast CT scan is generally the first line investigation that may appear normal or
only show indirect signs such as sulcal effacement or any atypical infarcts. CT venography improves the detection by
revealing the “empty delta sign”, which is a classic finding. MRI and MR Venography are more sensitive and provide
a clearer visualization of thrombus with the sinus and show any parenchymal changes although they have limitations such
as signal loss and misinterpretation of sinus variants. While no single blood test can confirm CVT, lab values investigations
can help to identify the contributing factors such as infection, inflammation or prothrombotic states.?” To further illuminate
the clinical presentation, diagnostic modalities, and outcomes associated with SSST, a comparative analysis mentioning the
key findings was conducted. Table 1 summarizes 4 representative studies. Across the studies, headache emerged as the most
common presenting symptom just like the patient in our case. The role of D-dimer as a diagnostic tool was variable with
most cases showing elevations in the tool, while also showcasing the test’s insensitivity. Imaging modalities such as MRI,
MRYV and CT venography were utilized to confirm the diagnosis.

Table | Patient Clinical Summary

Parameter Details
Age/Gender 49 years female
Presenting complain Severe headache reassembling migraine

Duration of symptoms | Five days

Vital signs BP 136/77. Pulse 83

Neurological exam Normal

D dimer level Normal

Imaging findings SSST confirmed via MRV
Treatment initiated LMWH anticoagulation

Outcome Symptom resolution after || days

Abbreviations: SSST, Superior Sagittal Sinus Thrombosis; MRV, Magnetic
Resonance Venography; LMWH, Low Molecular Weight Heparin; bpm, beats
per minute; mmHg, millimeters of mercury.
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Conclusion

This case highlights the critical need for clinical surveillance in evaluating atypical headaches, especially when the initial
tests such as D-dimer and non-contrast CT were inconclusive. SSST can mimic benign conditions like migraine, leading
to delay in diagnostic workup. As supported by literature, timely use of advanced imaging techniques like MRV and CT
venography is essential for an accurate diagnosis. The variability in D-dimer sensitivity further emphasizes that it should
not be relied upon for any possible exclusion. Early recognition and initiation of anticoagulation therapy significantly can
improve outcomes, showcasing the importance of maintaining a high index of suspicion for cerebral venous sinus
thrombosis in any appropriate clinical contexts.

Data Sharing Statement
All data generated or analyzed during this study are included in this published article.

Ethics Approval and Consent to Participate

Institutional approval was not required for publication of this case report. The study was conducted at Somali-Turkey
Recep Tayyip Erdogan Training and Research Hospital, Mogadishu, Somalia. Methods The case has been reported in line
with the surgical case report (SCARE) 2025 criteria.*®

Patient Consent
Written Informed consent had obtained by the patient and her brother to have the case details, published. A copy of the
written consent is available for review by the editor in chief of this journal on request.

Consent for Publication
Written informed consent was obtained from the patient and her brother for publication of the case details and any
accompanying images. A copy of the consent is available for review by the Editor-in-Chief upon request.
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