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Abstract 
Introduction: Acute headache is among the most 
frequently encountered urgent care (UC) presentations. 
The patient in this case presented with a severe head-
ache and ultimately was diagnosed with a cerebral ve-
nous thrombosis (CVT). 
 
Clinical Presentation: A 50-year-old man presented to 
the emergency department (ED) after he developed a 
sudden onset of a severe headache that occurred im-
mediately after sexual intercourse. He described the 
headache as “the worst headache of [his] life” and en-
dorsed new-onset unilateral vision changes and leg 
weakness.  
 
Physical Exam and Laboratory Findings: The patient 
was hypertensive, but otherwise he had normal vital 
signs on presentation. His neurologic exam was non-

focal and normal except for some mild weakness of the 
left lower extremity. He appeared uncomfortable. Initial 
labs showed only elevated glucose. 
 
Case Resolution: Computed tomography (CT) angio-
graphy of the brain revealed a filling defect in the right 
transverse sinus consistent with dural sinus thrombosis. 
The patient was treated with heparin with subsequent 
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improvement in his symptoms and was discharged to 
follow-up as an outpatient.  
 
Conclusion: Headaches can suggest a variety of dia-
gnoses, ranging from benign to life-threatening. This 
case highlights the importance of considering diagnoses 
other than subarachnoid hemorrhage (SAH) for the 
chief complaint of the severe, “thunderclap” headache.  
 
Introduction 

T
he term “cerebral venous thrombosis” (CVT) encom-
passes both dural sinus and cerebral vein (cortical 
and deep vein) thrombosis.1,2  In this text, we will use 

“CVT” for consistency.  
CVT most commonly presents as a new onset head-

ache, however, the clinical presentation is highly vari-
able. The most common risk factors for CVT include 
hereditary or acquired thrombophilia, prothrombotic 
states of pregnancy and the postpartum period, and 
malignancy.3 However, risk can be increased in children 
with head and neck infections including otitis media, 
mastoiditis, and sinusitis.4 CVT is more common in 
women and patients under 50 years of age.5  
 
Clinical Presentation 
History of Present Illness: A 50-year-old male presented 
complaining of a sudden onset of “the worst headache 
of [his] life” as well as new-onset unilateral lower ex-
tremity weakness and vision changes. He described the 
headache as a sudden, intense pressure sensation im-
mediately after having had an orgasm during sexual 
intercourse 4 hours earlier. He reported intermittent 
headaches over the previous several months that were 
less severe.  

Past Medical History: History included hyperten-
sion, anxiety, depression, hypothyroidism, and type 2 
diabetes mellitus (DM2). He did not take antiplatelet 
agents or anticoagulation. He denied history of stroke 
or venous thromboembolism (VTE). He denied tobacco 
use but did drink “a case of beer on the weekend.” 

Physical Exam, Laboratory Findings, and Imaging: 
The patient appeared to be in significant pain. He was 
afebrile and had normal vital signs except for a blood 
pressure of 170/103. His neck was supple and non-
tender, and there was no evidence of head trauma. The 
cardiopulmonary and remainder of his general exam 
were normal.  

On neurological assessment, the patient was alert 
and oriented. Cranial nerve and pupillary assessment 
were unremarkable. Sensation and coordination testing 
were also normal. Strength was full and symmetric in 

the bilateral upper extremities, however, he had limited 
ability to maintain his left leg elevated off the bed com-
pared to the right leg.  
 
Differential Diagnosis 
The differential diagnosis for acute headache presenta-
tion is expansive and includes: primary headache dis-
orders (eg, migraine, cluster headache, tension head-
ache); structural etiologies of secondary headache (eg, 
neoplasm, hemorrhage, aneurysm); ocular pathology 
(eg, acute angle-closure glaucoma, iritis); vascular dis-
orders (eg, carotid or vertebral artery dissection, cerebral 
vasoconstriction); central nervous system infections (eg, 
meningitis, encephalitis); extra-cranial infections (eg, 
otitis externa, sinusitis); hemorrhagic and (somewhat 
less commonly) ischemic cerebrovascular accident; cer-
tain toxins (eg, carbon monoxide, alcohol); and CVT.  
 
Evaluation, Medical Decision Making, and Disposition 
Given the severe and sudden-onset nature of the head-
ache described by the patient, the initial concern would 
be for SAH, or other spontaneous intracranial hemor-
rhage (ICH), as well as carotid or vertebral artery dissec-
tion. The patient was evaluated in the ED, where a 
complete blood count (CBC) and a complete metabolic 
panel (CMP) were obtained and were found entirely 
normal other than a glucose of 243 mg/dL. A CT an-
giogram of the head and neck was obtained based on 
concern for SAH and/or cervical artery dissection given 
the sudden onset nature of the headache. This imaging 
study was negative for hemorrhage or arterial dissection 
but incidentally showed a filling defect in the right 
transverse sinus, concerning for CVT.  
 
Management and Case Resolution 
The patient was admitted to a medical bed and started 
on anticoagulation with heparin. After the initiation 
of heparin, the patient noted subsequent improvement 
in his headache, unilateral leg weakness, and vision 
changes. Upon further questioning during his hospi-
talization, the patient revealed that his daughter had a 
clotting disorder was on long-term anticoagulation as 
well. He was discharged to home on anticoagulation. 
 
Discussion 
Headache disorders are widespread with a worldwide 
prevalence of 46% in adults, and the most common 
etiologies are tension-type and migraine headache.6 
Thus, it is no surprise that headaches are a very common 
presenting complaint in the UC setting.7 UC centers 
are well suited to provide care to patients suffering from 
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headaches given that most are benign and present un-
predictably. Although there is little data available on 
the utilization of UC for patients with headache, the 
utilization of ED for headache care is common with 
headaches accounting for 3.5 million visits annually in 
the United States.8,9 

Using a tool or mnemonic to screen for “red flags” 
that suggest a higher risk for dangerous etiologies of 
headache may help UC clinicians to minimize the risk 
of missing rare, serious diagnoses when evaluating head-
ache patients, the vast majority of which will be due to 
a benign etiology. One such tool is the SNNOOP10 crit-
eria for red flags.10,11 
 

SNNOOP10 Criteria: 
� Systemic symptoms, including fever 
� Neoplasm in history 
� Neurologic deficit or dysfunction 
� Onset of headache is sudden or abrupt 
� Older age (greater than 65 years old) 
� Pattern change or recent onset of headache 
� Positional headache 
� Precipitated by sneezing, coughing, or exercising  
� Papilledema  
� Progressive headache and atypical presentations 
� Pregnancy or puerperium 
� Painful eye with autonomic features  
� Posttraumatic onset of headache  
� Pathology of the immune system 
� Painkiller overuse  

 
Patients with one or more “positive” SNNOOP10 crit-

eria generally warrant further evaluation—possibly with 
neuroimaging, which typically also necessitates ED re-
ferral. This patient presented with multiple red flag 
symptoms for headache, including neurologic deficits, 
sudden onset of headache, and recent onset/new type 
of headache, which was precipitated with exertion.11 

CVT is a rare neurovascular disorder with a wide array 
of presentations, however, headache is the most com-
mon presenting feature1 and is present in 89% of pa-
tients with CVT.12 Other less common presentations 
include visual loss, papilledema, diplopia, aphasia, pare-
sis, seizures, ocular chemosis, and cranial nerve palsies, 
particularly CNIII, IV, and/or VI. In fact, most patients 
with CVT present with a normal neurologic exam. 1,12  

Thunderclap headache, in particular, is characterized 
by a high-intensity headache of abrupt onset, according 
to the International Classification of Headache Dis-
orders 3 (ICHD-3).13 Abrupt onset likewise is defined as 
reaching maximum intensity in less than 1 minute.14 

While not the most common presentation, CVT has 
been associated with a “thunderclap” nature at onset 
and can also lead to new-onset focal deficits, as was 
seen with the patient presented.1,14,15,16 Given the vari-
able nature of CVT clinical presentations, it is common 
for the diagnosis to be incidentally discovered in an 
evaluation for other neurovascular conditions, namely 
SAH. In the International Study on Cerebral Vein and 
Dural Sinus Thrombosis (ISCVT), the median time from 
symptom onset to diagnosis was 7 days.12 

The incidence of CVT is approximately 2 per 100,000 
patients and occurs 3 times more frequently in fe-
males.17,18,19,20 Common risk factors for CVT include 
 hereditary thrombophilias (eg, factor V Leiden, protein 
S deficiency etc.), acquired thrombophilias (eg, preg-
nancy and the puerperal period), oral contraceptive 
use, obesity, malignancy, and head injury.3 In children, 
the most common risk factors include head and neck 
infections such as otitis media, mastoiditis, and sinusitis 
and in older children and connective tissue disorders.4 
Unlike ischemic stroke, CVT is more common in indi-
viduals less than 50 years of age.5 In the (ISCVT), throm-
bophilia and oral contraceptives were identified as the 
most common risk factors for CVT.12 Additionally, in 
recent years, an association of CVT with both recent 
COVID-19 infection and/or recent receipt of adenovirus 
vector SARS-CoV-2 vaccination has been also been iden-
tified.21,22  
 
Diagnosis 
There are no routine laboratory tests that can confirm 
or exclude CVT. While d-dimer has been explored as a 
screening test for CVT, a d-dimer level below standard 
cutoffs used in algorithms for evaluating for VTE (ie, 
<500 μg/L) has been found to be insufficiently sensitive 
for clinical use in ruling out CVT, regardless of the pre-
test probability.3,23,24  

Imaging with a non-contrast head CT is not suffi-
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“There are no routine 
laboratory tests that can  
confirm or exclude CVT.”



ciently sensitive to exclude CVT.25 Therefore, it is rec-
ommended to use CT venography or magnetic res-
onance venography.1 
 
Management and Outcomes 
CVT is managed typically as an inpatient after initial 
diagnosis, as patients are at increased risk for elevated 
intracranial pressure, bleeding, and/or seizures, and 
benefit from close monitoring of their neurologic status. 
Patients are typically treated with heparin or other sys-
temic anticoagulation at the time of diagnosis. Anti-
coagulation is often continued after hospitalization.1 
Mortality associated with CVT ranges from 8-10% and 
is increased in those who present with coma, hemor-
rhage, deep cerebral vein thrombosis and in those cases 
associated with infection or cancer.26 
 
Ethics Statement 
Despite multiple attempts, the patient could not be 
contacted for follow-up. Therefore, demographic infor-
mation and some case details were changed to protect 
patient confidentiality. 
 
Takeaway Points for Urgent Care Providers 
� In addition to cervical artery dissection and intracra-

nial hemorrhage/SAH, CVT should be included in 
the differential diagnosis for sudden onset or “thun-
derclap” headache.  

� Headache is the most common associated symptom 
of CVT but is not universally present. Other symp-
toms of CVT may include seizure and focal neurologic 
deficits, however, most patients with CVT have an 
initially normal neurologic exam. 

� Risk factors for CVT include female gender, younger 
age (<50 years), history of venous thromboembolism 
or thrombophilia, current or recent pregnancy, hor-
monal contraception, malignancy, recent COVID-19, 
and active head and neck infections.  

� The SNNOOP10 list of red flag symptoms suggestive 
of higher risk for dangerous causes of headache is a 
valuable screening tool for UC clinicians to determine 
which patients with headache warrant ED referral 
and/or neuroimaging.  

� A negative d-dimer is insufficiently sensitive to ex-
clude CVT. The imaging study of choice for evaluating 
for CVT is either CT or MR venography. n 
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