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Section 1 

A 36-year-old healthy G2P2 woman presented postpartum day 10 with severe headache, 

progressing over several hours. She had no history of migraines and used neither medications nor 

drugs. The headache was not postural. She reported no associated neurological symptoms or 

trauma. She described chest pain radiating to the thoracic spine, without visual changes, 

abdominal pain or lower limb edema. Blood pressure was 166/94. She was afebrile. Mental 

status was normal. Examination revealed mild neck stiffness, without papilledema or focal 

neurological deficits. Deep tendon reflexes were symmetrically brisk. Investigations showed no 
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anemia, thrombocytopenia, liver dysfunction or proteinuria. EKG and thoracic CT-angiogram 

(CTA) were normal.  

She underwent a C-section four years earlier due to fetal bradycardia during labor. She received 

prophylactic aspirin up to week 36 of her most recent pregnancy, as she had two moderate risk 

factors for pre-eclampsia (age ≥ 35 and Afro-Caribbean origin).1 Blood pressure was normal 

throughout pregnancy. At week 39, an uncomplicated L2-L3 epidural anesthesia and an elective 

C-section were performed. 

 

Question for consideration: 

1. What is the differential diagnosis of postpartum headache? 

 

Section 2 

Postpartum headaches are more often secondary than primary among women for whom acute 

neurological consultation is performed.2 Postpartum hypertensive disorders of pregnancy (pre-

eclampsia and eclampsia) manifest with new-onset BP > 140/90 and organ dysfunction, which 

includes symptoms of neurological origin and moderate-severe headache that does not respond to 

simple analgesia. Neurovascular diseases - such as ischemic stroke, intracranial hemorrhage, 

cervicocephalic artery dissection, cerebral venous thrombosis, reversible cerebral 

vasoconstriction syndrome (RCVS) and posterior reversible encephalopathy syndrome (PRES) - 

develop more often in the postpartum. Improvement of headache in the supine position suggests 

post-dural puncture intracranial hypotension. Lymphocytic hypophysitis and Sheehan syndrome 
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can present with visual loss and pituitary gland failure. Primary etiologies (migraine, tension) 

also occur, in part because of stress and sleep deprivation. 

Due to new onset hypertension and brisk reflexes, our patient was initially diagnosed with 

postpartum pre-eclampsia. Intravenous labetalol and IV magnesium were initiated, and she 

transferred to our institution. Chest pain resolved, but headache persisted, and nuchal rigidity 

suggested an alternative etiology. Head CT the following day demonstrated bilateral parieto-

occipital subarachnoid hemorrhage (SAH). (Figure 1-A) Head CTA revealed dissections of the 

right extracranial and left intra- and extracranial vertebral arteries, with no evidence of 

fibromuscular dysplasia. (Figure 1-B) The patient reported no neck pain before postpartum day 

10. The left intracranial vertebral dissection led to a 70% stenosis of the artery. The remaining 

intracranial arteries were normal. Brain MRI with T1 fat suppression confirmed intramural 

hematomas at the dissection sites and excluded cerebral infarction. (Figure 1-C)     

 

Questions for consideration: 

1. What could explain the SAH? 

2. How would you treat the intracranial vertebral artery dissection? 

 

Section 3 

Intracranial arteries have a well-developed internal but no external elastic lamina, which makes 

them susceptible to subadventitial dissection and secondary SAH. RCVS can initially present 

with convexity SAH, and vasospasm can be absent if imaging is performed in the first week after 

headache onset. Cervicocephalic artery dissection more often co-exists with PRES and/or RCVS 
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in postpartum versus non-postpartum women.3 Intracranial aneurysms, vascular malformations 

and cerebral venous thrombosis should also be considered. 

In our patient, the left intracranial vertebral artery dissection was the most likely cause of SAH. 

As the risk of rebleeding after SAH due to intracranial dissection approaches 40%, surgical or 

endovascular treatment is usually considered.4 Medical treatment - often antiplatelet agents - is 

preferred when patients present only with pain or cerebral ischemia, as the risk of subsequent 

SAH is considered low.4  

In our case, there was concern that, if we occluded the left vertebral artery, progression of the 

right vertebral dissection may lead to bilateral vertebral occlusion. On angiography, the right 

extracranial vertebral dissection was stable and non-stenotic. Injection of the right vertebral 

showed retrograde filling of the left vertebral artery. Both posterior communicating arteries were 

patent, and no vasospasm was seen. Consequently, to prevent recurrent SAH, we performed 

endovascular occlusion of the left intracranial vertebral artery. We initiated aspirin to prevent 

thrombus formation at the remaining extracranial dissection sites.  

On postpartum day 16, transcranial doppler revealed increased systolic velocities and prompted a 

head CTA that showed diffuse post-SAH vasospasm, which we treated with oral nimodipine. 

(Figure 2-A) Blood workup for systemic causes of vasculitis was negative. 

The next day, the patient reported lower limb paresthesiae, without weakness nor sensory level 

on examination. Moreover, since admission, she had required urinary catheterization.  

 

Question for consideration? 
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1. What is the next step in her investigation? 

 

Section 4 

Sphincter dysfunction and bilateral lower limbs paresthesiae suggest a spinal cord lesion. Spine 

MRI revealed a T1-hyperintense, T2-hypointense, non-enhancing intradural extramedullary 

lesion at the T3 level, suggestive of a hematoma. This was associated with a dependent blood-

CSF level at the thecal sac and compatible with spinal SAH. (Figure 2-B)  Epidural anesthesia 

was performed several levels lower and could not explain the hematoma. Spinal angiography 

identified two fusiform aneurysms on left radicular branches of T3 and T7. (Figure 2-C)  

Spinal aneurysms can develop with diseases that increase blood flow to the spinal circulation 

(ex: arteriovenous malformation) or that compromise the vessel wall (ex: connective tissue 

disorders, vasculitis). They may also result from arterial dissection.5 While there was no direct 

evidence of radicular artery dissection in our case, the co-occurrence of vertebral dissections 

supports this hypothesis. The initial episode of chest pain was perhaps secondary to dissection of 

a radicular artery and subsequent spinal SAH. In retrospect, the parieto-occipital SAH may have 

represented redistribution of spinal SAH, or may have resulted from intracranial vertebral artery 

dissection, as we initially hypothesized. Rebleed rates and optimal management of spinal 

aneurysms are unknown. We elected for a conservative approach and discontinued aspirin. We 

did not perform a lumbar puncture due to the risk of downward spinal coning when a 

compressive cord lesion is present. 

Headache resolved one week later. We prescribed calcium channel blockers for three months to 

address the vasospasm. The patient was discharged home postpartum day 22 but re-admitted 
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three months later for gait difficulties, progressing over several weeks. Urinary retention had 

resolved. Examination of the lower limbs revealed increased tone, symmetrically decreased 

strength (4/5) and bilaterally diminished pinprick sensation up to T8.  

 

Question for consideration: 

1. What could explain the delayed-onset gait difficulties? 

 

Section 5  

Spastic paraparesis and a sensory level suggest a spinal cord lesion. Rebleed from spinal 

aneurysms would likely lead to a more abrupt onset of symptoms. Following spinal SAH, altered 

CSF dynamics predispose to syringomyelia. Chronic subarachnoid bleeding can cause superficial 

siderosis, with hemosiderin accumulation around the spinal cord. Subarachnoid blood can trigger 

a chronic inflammatory reaction of the arachnoid membrane. This spinal arachnoiditis may 

deform the spinal cord, resulting in compressive myelopathy.  

Spine MRI revealed T2 hypersignal and distortion of the cord at the T3 level, as well as multiple 

sites of adhesions, suggestive of arachnoiditis. (Figure 2-D) There were no residual aneurysms 

on spinal angiography. Head CTA demonstrated resolution of the vasospasm and normalisation 

of the initially dissected segments of both extracranial vertebral arteries. The patient underwent 

surgical lysis of adherences and was discharged to rehabilitation. 

At 6-month follow-up, she required a walking aid due to moderate spastic paraparesis. A 

multigene connective tissue disease panel was normal. 
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Discussion 

Numerous reports highlight the association between the postpartum period and RCVS, PRES and 

cervicocephalic artery dissection.3 Postpartum angiopathy historically referred to postpartum 

RCVS. Postpartum arteriopathies can develop with or without pre-eclampsia, which suggests 

that both share common pathophysiological mechanisms.  

In the Cervical Artery Dissection and Ischemic Stroke Patients registry, multiple cervical 

dissections occurred in 15% of cases and were associated with fibromuscular dysplasia and 

recent infections – both absent in our case.6  Another study found no underlying arteriopathy in 

patients with triple and quadruple cervical dissections.7 Dissection of multiple cervical arteries is 

not associated with a family history of dissection, which may be a surrogate marker for genetic 

connective tissue disorders.8 A recent case-control analysis identified pregnancy as a risk factor 

for cervical artery dissection, specifically in the postpartum period.9 Cases were diagnosed on 

average 21 days after labor, which suggests that the postpartum may transiently predispose 

arteries to dissection. The effect of trauma during labor on this association is unknown, as the 

authors did not stratify cases by mode of delivery. 

A ruptured spinal aneurysm during pregnancy has, to our knowledge, only been reported once, 

post-mortem.10 In our case, the spinal aneurysms likely resulted from the same fulminant 

arteriopathy that affected the cervicocephalic arteries. While impossible to prove, these were 

likely dissecting aneurysms, as they co-occurred with cervicocephalic artery dissections and 

resolved on follow-up vascular imaging. 
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A secondary etiology should always be ruled out in patients presenting with a new-onset 

postpartum headache. Spinal dissecting aneurysms may complicate cases of postpartum 

cervicocephalic artery dissection. Spinal SAH, though rare, should always be considered when 

unexplained cerebral SAH, back pain or symptoms of spinal cord dysfunction are present. 

Clinicians should not systematically attribute spinal SAH to epidural anesthesia in postpartum 

women and spinal angiography may be a useful diagnostic test. 
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Figure legend 

Figure 1: Subarachnoid hemorrhage and cervicocephalic artery dissections   

(A) Axial non-contrast head CT reveals bilateral parietal cortical subarachnoid hemorrhage. 

(B) Coronal head CT-angiogram demonstrates fusiform ectasia followed by narrowing of the 

intradural left vertebral artery, consistent with a dissection. Additional bilateral extra-

cranial vertebral artery dissections were also identified (not shown).  

(C) Coronal brain MRI with T1 fat suppression identifies hyperintensities that correspond to 

intramural hematomas, which confirms dissections of the left intra- and extra-cranial 

vertebral arteries. The right extracranial vertebral intramural hematoma is not shown. 
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Figure 2: CT-angiogram and spinal imaging 

(A) Follow-up axial head CT-angiogram, on postpartum day 16, shows diffuse segmental 

narrowing of intracranial arteries compatible with vasospasm. 

(B) Sagittal T1 image on MRI at the T3 level demonstrates a heterogenous intradural-

extramedullary lesion, associated with cord compression, in keeping with an intradural 

hematoma.  

(C) Left T7 arteriogram reveals an aneurysm of the radiculo-medullary artery of 

Adamkiewicz.  

(D)  Sagittal T2 image on MRI obtained at the T3 level at 3 months shows adhesive 

arachnoiditis with distortion of the spinal cord and secondary intramedullary signal 

changes. 
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