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ABBREVIATIONS

CCAD - craniocervical carotid artery dissection 

CTA - computed tomography angiography

DSA - digital selective angiography

ICA - internal carotid artery

MRA - magnetic resonance angiography

АBSTRACT

Craniocervical carotid artery dissection (CCAD) is an im-

portant cause of stroke in young adults, but it has rarely been 

reported as a cause of stroke in puerperium.

We report the case of a 27-year-old female with a his-

tory of migraine who presented with unilateral left head-

ache, transient episodes of dysphasia and right hemiparesis 

30 days after vaginal delivery. Th e fi rst symptoms started six 

days after the prolonged childbirth. Th e fi rst magnetic reso-

nance angiography revealed dissection in the supraclinoid 

and a cavernous segment of the left Internal carotid artery 

(ICA). We followed up the patient for two years and she had 

an unstable course. During this time, she had occlusion of the 

supraclinoid segment of the left ICA, with caudal extension 

on the extracranial segment and recanalisation one month 

later. Two months later, she had intracranial extension with 

dissection of the left anterior cerebral artery. During this 

time, she suff ered from two strokes with minimal neurologi-

cal impairment and good clinical recovery.

Th e pathophysiology of CCAD appears to be multifacto-

rial. Vessel wall injury related to the Valsalva manoeuvre dur-

ing labour, as well as hemodynamic and hormonal changes of 

the vessel wall related to pregnancy in a patient with a history 

of migraine, may be causes of postpartum spontaneous cra-

niocervical artery dissection in healthy women.

Keywords: CCAD, stroke, migraine, pregnancy, post-

partum, collateral circulation, MRI, DSA

SAŽETAK

Kraniocervikalna disekcija karotidne arterije (KDKA) je 

važan uzrok moždanog udara kod mladih, ali se retko javlja 

kao uzrok moždanog udara u puerperijumu. 

Prikazaćemo slučaj 27 godina stare osobe ženskog pola, 

koja je hospitalizovana zbog unilateralne glavobolje leve 

polovine glave, tranzitorne disfazije i desne hemipareze, 30 

dana nakon porođaja. Prvi simptomi su nastali šest dana 

nakon prolongiranog porođaja. Prva angiografi ja magnet-

nom rezonancom pokazala je disekciju supraklinoidnog i 

kavernoznog segmenta leve karotidne arterije. Pacijentki-

nja je praćena dve godine i imala je nestabilan tok bolesti.

Tokom tog vremena imala je okluziju supraklinoidnog se-

gmenta leve karotidne arterije, širenje disekcije u kaudal-

nom smeru na ekstrakranijalni segment i rekanalizaciju 

mesec dana kasnije. Nakon dva meseca disekcija se pro-

širila intrakranijalno na levu prednju moždanu arteriju. 

Imala je dva moždana udara, minimalno neurološko po-

goršanje i dobar klinički ishod.

Patofi ziologija KDKA je multifaktorijalna. Povreda 

zida krvnog suda izazvna Valsalva manevrom tokom po-

rođaja, kao i hemodinamski i hormonski izazvane promene 

zida u trudnoći, kod pacijenkinja sa migrenom, mogu biti 

uzrok postpartalne kraniocervikalne karotidne disekcije 

kod zdravih žena.

Ključne reči: KDKA, moždani udar, puerperijum, mi-

grena, kolateralni protok, MR, DSA
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INTRODUCTION

Pregnancy and the postpartum period are associated 

with an increased risk of ischemic stroke. The incidence 

of stroke is 14/100.000 deliveries (1). The relative risk of 

ischemic stroke during pregnancy is 0.7 but increases to 

8.7 during the first four months after childbirth (2). Poten-

tial explanations for this increase in reported incidence of 

stroke include a change in intravascular volume, an effect 

of hormonal changes during pregnancy on the cerebral 

arteries, acute lesions of cerebral vessels during delivery, 

and an abnormality of blood coagulation that increases the 

risk of arterial thrombosis. An unusual cause of ischemic 

stroke is extracranial or intracranial artery dissection. Le-

sions of the arterial vessels supplying the brain due to the 

dissection are a very rare event in the postpartum period. 

In women younger than 50 years of age, craniocervical 

artery dissections (CCAD) occur within 6 weeks after de-

livery in 6% of cases (3). We report a case of the CCAD 

with a complete occlusion of the dissected vessel at the 

intracranial segment that resulted in an ischemic stroke. 

At the same time, an extension of intramural hematoma in 

both the proximal and distal directions was observed. The 

ischemic stroke was followed by nearly complete recovery. 

This case report includes a review of the literature on post-

partal craniocervical artery dissection.

CASE REPORT

A 27-year-old female had a family history of migraine 

and cluster headaches. She had an uneventful pregnancy 

that was complicated only by labour, which was performed 

under epidural anaesthesia and lasted for 20 hours. On 

the sixth day after childbirth, she complained of a severe 

headache that was localised unilaterally. She also noted oc-

casional clumsiness in her right hand and was anxious that 

she could drop the baby. To treat her headache, she used 

common analgesics several times daily. She described her 

pain as throbbing and located retro-orbitally on the left, 

and she noted that this headache was different from her 

usual migraine attacks. After her discharge from hospital, 

she experienced several headache attacks, but the pain in-

tensity had decreased. She also felt an intermittent weak-

ness in her right hand but thought that this was due to her 

tiredness. Five weeks after labour, she experienced repeat-

ed headaches with increased pain intensity, as well as tran-

sient episodes of drowsiness, incomprehensible speech, 

and weakness in her right hand. 

On the admission day, the neurological examination, 

ECG, blood pressure, and routine blood and biochemical 

parameters were normal. The carotid duplex ultrasound 

(MyLab 50, XVision, Esaote, Genoa) showed a reduction 

in the diffuse vessel diameter in the left internal carotid 

Fig 1.  Magnetic resonance images on the admission



169

artery (ICA) compared with the right side. There were no 

atherosclerotic lesions and disturbances in blood flow ve-

locities. The intima-media thickness (IMT) measured 0,6 

mm. The vessel lumen diameters were as follows: right 

common carotid artery (CCA) - 6.1 mm; left CCA-5.6 mm; 

right ICA-4.5 mm, left ICA-3.5 mm. The measured peak 

systolic velocity (PSV) on the right ICA was 140 cm/sec, 

and it was 60 cm/sec on the left ICA. All magnetic reso-

nance imaging (MRI) examinations were performed on a 

1.5-Tesla system (MR Signa, HDx, 1,5T, GE, Milwaukee). 

MRI with diffusion weighted images (DWI) of the brain 

showed a hyperacute ischaemic lesion in the left parahip-

pocampal region (Fig. 1a, b, c). Magnetic resonance angi-

ography (MRA) with 3D TOF sequences and with axial 

plane T1 and T2 fat suppressed images presented dissec-

tion in the supraclinoid and cavernous segment in the left 

ICA with a hyperintense T1W intramural hematoma that 

was asymmetrically surrounded by a narrowed vessel lu-

men with high-grade stenosis in this segment (Fig. 1e, f ). 

As a variant, an accessory right anterior cerebral artery 

(ACA) was observed in the A2 segment.

The patient took acetylsalicylic acid 100 mg daily and 

bromocriptine to stop postpartal milk production. On the 

sixth day after admission, she had had a series of three 

transient ischaemic attacks (TIA) lasting up to two min-

utes that were characterised by aphasia and weakness of 

Fig 2.  Digital subtractional angiography images with the left approach (a), and the right approach (b, c), color Doppler images of the left  common 

carotid artery and  ICA (d).
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the right side. The fourth TIA was longer and lasted 30 

minutes. Digital subtraction angiography (DSA) studies 

were performed using a digital angiography system (In-

nova 3100 Single Plane; GE Milwaukee). DSA using the 

left ICA approach showed an occlusion of the supraclinoid 

segment of the left ICA, with a visible collateral flow from 

the external carotid artery (Fig. 2a, c). DSA using an ap-

proach from the right ICA revealed good collateral flow 

through AcomA to the left ACA, middle cerebral artery 

(MCA), and terminal part of the left ICA over a length of 5 

mm after the origin of ophthalmic artery (Fig. 2b). The ca-

rotid duplex showed a high resistance “stump” waveform, 

with end-diastolic absent flow in the left ICA (Fig. 2d). 

Four days after DSA, the MRI showed a new acute isch-

emic lesion in the left basal ganglia (Fig. 3a, b). The MRA 

showed a slow blood flow in the intracranial petrous seg-

ment of the left ICA and an occlusion in the supraclinoid 

segment, with a distal propagation of arterial wall dissec-

tion (Fig. 3c, d).

The patient completely recovered and was dismissed 

with a modified Rankin score of 0. After discharge, she 

took oral anticoagulant (OAC) medication and statin drug. 

We followed her for two years and monitored the rate of 

recanalisation by duplex ultrasound and with MRA. One 

month after occlusion, a duplex scan showed recanalisa-

tion with a homogenous smooth surface and thrombosis 

on the false lumen, with 50% diameter stenosis. Upon ex-

amination thirty days later, recanalisation of the left extra-

cranial segment of ICA was complete, but the transcranial 

Doppler ultrasound (TCD) showed probable high-grade 

stenosis of the left terminal-ICA or ACA. The MRI per-

formed 3 months after the onset of disease showed reca-

nalisation with residual 40% tubular stenosis of the supra-

clinoid segment of the left ICA over the length of 6 mm. 

Fig 3. Control magnetic resonance imaging and angiography images four days after DSA
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Due to an inability to achieve the therapeutic levels of INR, 

the OAC was terminated, and double antiplatelet therapy 

was introduced. Another MRI performed 7 months later 

showed recanalisation in the ACA and residual 20% steno-

sis in the supraclinoid segment of the left ICA over a length 

of 4 mm.

DISCUSSION

Postpartal CCAD is a rare postpartum complication 

that accounts for 6% of spontaneous CCAD in women un-

der 50 years of age, as previously described in case reports 

and a small number of case studies (3). We reviewed per-

tinent research articles concerning CCAD within the last 

fifteen years and found that CCAD occurred within the 

first six weeks after childbirth (4-15) (Table 1). Dissection 

is much more common in extracranial segments of the ca-

rotid than it is in vertebral arteries. The most preferred site 

for intracranial carotid artery dissection is the supraclinoid 

segment beyond the origin of the ophthalmic artery, with 

or without extension to the MCA or ACA (3, 16). It was 

observed that CCAD occurred more commonly in older 

child-bearing females and had a mean age of onset of 33,7 

years (5-15) (Table 1). The current view is that CCAD is 

related to the combination of various intrinsic and extrin-

sic risk factors. The most important intrinsic factors are 

generalised arteriopathy that can result in weakness of the 

arterial wall, vascular anomaly, or genetic predisposition. 

Extrinsic factors include traumatic lesions of the neck, re-

cent viral infection, and other factors (17) (Table 1). Hor-

monal changes during pregnancy can result in an increase 

in intravascular volume and cardiac output and, thus, an 

impaired arterial distensibility and compliance of large ar-

teries. Karkkainen et al showed that carotid artery elastic-

ity decreased towards the end of pregnancy and was not 

correlated with either hyperlipidaemia or the diameter of 

the vessel (18). Furthermore, oestrogens have favourable 

effects on the vascular endothelium and vascular smooth 

muscle cells, with an increase in arterial stiffness observed 

during the postpartal period (19). The CCA tunica media 

is thinner than the intima layer and has a higher intima/

media ratio during pregnancy. This ratio is dependent on 

the age, level of oestradiol, blood pressure and BMI of the 

expecting mother (20). The thinner media can be a pre-

dilection site for traumatic lesion. The exceptions are in-

tracranial arteries with very thin tunica adventitia and no 

external elastic lamina (27).

The association between migraine and CCAD is still 

unclear. A recent meta-analysis reported that migraine 

doubles the risk of CAD (22). Tzourio et al. found a highly 

significant correlation between migraine and serum elas-

tase activity, which is involved in matrix degradation (23). 

Importantly, postpartal CCAD is associated with a revers-

ible cerebral vasoconstriction syndrome, reversible poste-

rior leukoencephalopathy syndrome, and subarachnoidal 

haemorrhage without signs of an intracranial extension 

of CCAD (4). A history of migraine has been frequently 

reported in patients with reversible cerebral vasoconstric-

tion syndrome during pregnancy and is most likely a result 

of transient cerebral dysregulation (25). In patients with 

postpartal CCAD, labour had been performed most com-

monly via the vaginal route. Only in two cases could the 

effect of positive intrathoracal pressure (Valsalva manoeu-

vre) during labour be dismissed because the childbirth was 

performed by the planned caesarean’s section. In the other 

two cases, the labour was performed by caesarean’s section 

after an unsuccessful vaginal delivery (5-15).

During the Valsalva manoeuvre, the cerebral blood flow 

velocity can increase up to 50% (25). This can have an ef-

fect on the arterial intima layer. Pain is a main neurological 

symptom of CCAD and is often very intense at the time of 

dissection. It is usually located at the retro-orbital, frontal, 

and/or temporal cranial regions. Unilateral headache and 

contralateral weakness are the most common neurological 

symptoms at the onset of disease. Generally, neurological 

symptoms appear within the first 24 hours but may occur 

later (3, 24). The most common clinical presentations of 

CCAD are stroke or TIA, and intracranial haemorrhage is 

less common (4). Haemorrhagic stroke due to an arterial 

dissection is more common at the intracranial segments of 

the carotid arteries. 

The clinical course of CCAD is unpredictable. There 

can occasionally be an extension of arterial wall dissection 

along either the cranial or caudal segments, as observed 

in our patient. The clinical outcome of cerebral artery dis-

 Table 1. Th e main characteristics of CCAD 

%  of CCAD in 

general population

Time of CCAD 

occurance 

Age of CCAD

occurance (mean)

Enveloped

CCA segment

Factors for

CCAD 

development

Clinical

presentation

Clinical course 

of CCAD

Six (6) fi rst six weeks 

after childbirth

33.7 years supraclinoid 

segment (beyond 

the origin of the 

ophthalmic artery)

a) Intrinsic: 

generalized 

arteriopathy,

vascular 

anomaly, genetic 

predisposition.  b) 

Extrinsic: 

traumatic lesions 

of the neck, 

recent viral 

infection

1. stroke, 

2. TIA

3. intracranial   

hemorrhage

1. spontaneous 

recanalization,

2. further 

progression of 

CAD to the intra 

and extracranial 

segments
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section may be spontaneous recanalisation. Not rarely, a 

further progression of CAD to the intra and extracranial 

segments during first months from onset has been ob-

served (12) (Table 1). The clinical outcome of the arterial 

dissection is dependent not only on the degree of recanali-

sation but also on the preserved ability to supply collateral 

flow through the circle of Willis. Determining these hae-

modynamic factors during follow-up is necessary via neu-

rosonological or angiographic means. In our patient, the 

collateral flow was obtained mainly through the AcomA 

and remained observable even after recovery due to ACA 

trifurcation. Thus, it is important to access the flow direc-

tion in the A1 segment of ACA to avoid the misinterpreta-

tion of measurable collateral arterial circulation. The acti-

vation of two or more collateral flows is shown to reduce 

the neurological deficit after stroke due to CCAD and is 

an important sign for good outcome in these patients (26).

CONCLUSION

Intense voluntary effort by the mother to deliver the 

baby during the second stage of labour, along with hae-

modynamic and hormonal changes of the vessel wall, par-

ticularly in patients with a migraine, may cause postpartal 

CCAD in otherwise healthy women. Postpartal CCAD 

can have an unpredictable course due to an extension of 

intramural arterial wall haematoma in either the distal or 

proximal direction. Good clinical outcome is largely de-

pendent on preserved collateral blood flow. Noninvasive 

Doppler sonography provides early recognition of CCAD 

and its subsequent resolution. Regular monitoring of the 

collateral flow is necessary to access the course of disease 

and its outcome.
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