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Quick Response Code: INTRODUCTION

Carotid artery dissections (CADs) are relatively rare and a preceding trauma is reported in a 
minority of patients.[9,29] Among patients with a CAD, an increased occurrence of intracranial 
aneurysms (IA) has been reported.[29] Basilar trunk aneurysms (BTAs) are extremely rare, 
encompassing <2% of IA.[26] Interestingly, both vascular entities have been associated with a 
vascular vulnerability, yet there are no previous reports on the simultaneous occurrence of CADs 
and BTAs.[15,26] In this case report, we present a patient, known with Henoch-Schönlein purpura 

ABSTRACT
Background: Carotid artery dissections (CADs) are a relatively rare disorder, whereas intracranial aneurysms 
(IAs) form a common cerebrovascular pathology. Since both vascular entities share similar risk factors and 
associations with connective tissue and vascular disorders, a common pathogenesis has been suggested. Here, 
we present a case of the concomitant occurrence of a CAD and a ruptured basilar trunk aneurysm (BTA). In the 
discussion, we elaborate on both vascular entities and have reviewed the literature on their concomitant incidence 
and potential shared pathogenesis.

Case Description: We present a case of a 40-year-old female patient who was admitted to our hospital because 
of subarachnoid hemorrhage following a minor head trauma. Imaging revealed a BTA and unilateral extracranial 
dissection of the internal carotid artery. Despite coiling of the aneurysm, stenting of the dissection, and 
antithrombotic therapy, the patient died due to extensive cerebral ischemia sequelae.

Conclusion: CAD and BTAs have both been associated with a vascular vulnerability but their concomitant 
occurrence has not been described previously. The previous studies have suggested an increased incidence of 
IAs in patients with a CAD and vice versa. However, the number of studies and reports on this mutual increased 
incidence is limited. Therefore, a shared pathogenesis seems rather speculative. In our case, we suggest that a 
posttraumatic CAD-induced hemodynamic alterations resulting in rupture of the saccular BTA.
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(HSP), who suffered from a subarachnoid hemorrhage 
(SAH) following a minor trauma in the presence of both, a 
CAD and BTA. To understand the clinical course, we discuss 
relevant characteristics of the involved pathological entities 
and reviewed their mutual relations.

CASE DESCRIPTION

A 40-year-old female with a medical history of HSP and 
smoking was admitted to our emergency department. The 
patient was tackled during ice hockey practice and fell 
on the ice. Thereafter, she skated to the bench where she 
suddenly lost consciousness. Resuscitation was started 
immediately with return of spontaneous circulation after 
12 min. On arrival of the ambulance, the patient was found 
unconscious with both pupils dilated and was intubated 
immediately. On admission, her Glasgow Coma Scale (GCS) 
was 3 (E1M1V1) with anisocoria. Subsequent computed 
tomography (CT) scan of the head and neck showed diffuse 
SAH [Figure  1a]. On CT angiography, a saccular BTA 
[Figure 1b] and a dissection of the extracranial segment of 
the left internal carotid artery (ICA) with luminal stenosis 
[Figure  1c] were noted. Following multidisciplinary 
consultation, it was decided to treat the BTA by endovascular 
coiling [Figure  2a and b]. During this procedure, that 
is, a digital subtraction angiography (DSA), the left ICA 
was reassessed as well, showing no signs of the dissection 
or stenosis [Figure  2c]. Nevertheless, tinzaparin sodium 
(Innohep) 2500 IU 2 times daily was started as prophylactic 
treatment for a potential ICA dissection.

After the procedure, the patient’s GCS was 5 (E1M3 (right 
side) V1). A CT scan of the head showed multiple hypodense 
areas within the territory of the left ICA suggestive of 
ischemia. This was probably due to the dissection of the left 
ICA [Figure 3a and b]. The DSA was repeated, and a severe 
stenosis of the left ICA was observed. Following the placement 
of two stents (CASPER 5 × 30 mm and Solitaire 5 × 30m), the 

stenotic extracranial segment of the left ICA was reopened 
[Figure  4a and b]. Acetylsalicylic acid (ASA) 250  mg 
and Abciximab (Reopro) 10  mg were initiated during the 
procedure and infusion of the latter was continued for 24 h.

After this procedure, the patient’s consciousness deteriorated 
to E1M2 (right side) V1 and repeated head CT scan showed 
progressive hypodensities. Antithrombotic medication was 
changed to ASA in combination with Prasugrel. The patient’s 
GCS deteriorated to 3 (E1M1V1) and a magnetic resonance 
imaging of the head was performed showing extensive and 
diffuse ischemia in the mesencephalon, bilateral deep nuclei, 
thalamus, and watershed areas [Figure  5]. The ischemic 
lesions were most apparent in the territory of the left ICA, 
which was probably related to its dissection. Based on the 
clinical condition and radiological findings, it was decided 
to discontinue treatment. The patient died 1  day later. The 
autopsy report confirmed extensive brain ischemia and 
death due to brain herniation. There were no signs of active 
vasculitis.

DISCUSSION

To the best of our knowledge, this is the first report on the 
simultaneous occurrence of a CAD and BTA. Moreover, 
there seems to be a direct relation with the preceding trauma, 
and the patient suffered from a known underlying vasculitis. 
In this discussion, we describe these various conditions and 
their mutual relations, and aim to grasp how they may have 
interacted in this patient.

CADs

The reported annual incidence of CADs is around 
2.6/100,000.[12,30] Dissections occur when the integrity of 
the arterial wall is compromised allowing the formation of 
an intramural hematoma.[1,4,20] Two types of dissection are 
recognized: Subintimal and subadventitial. The subintimal 

Figure 1: (a) An axial image of the computed tomography (CT) scan at admission shows diffuse subarachnoid hemorrhage. A CT angiography 
was performed subsequently (b) revealing a saccular basilar trunk aneurysms (arrow). Furthermore, the absence of contrast was noted in the 
distal extracranial segment of the left internal carotid artery (encircled), whereas the right internal carotid artery was clearly visible (arrow).
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type is characterized by a stenotic or occluded arterial 
lumen due to the intramural hematoma and is occasionally 
accompanied by an intimal tear leading to intraluminal 
thrombus formation. The stenosis and thrombus formation 
may lead to hypoperfusion and thromboembolism in the 
brain territory supplied by the ICA.[4] In the subadventitial 
type, the dissection plane develops between the media 
and adventitia resulting in arterial wall dilation with an 
aneurysmal-like outpouching of the adventitia, that is, 
a dissection aneurysm.[4] These dilations may perturb 
structures adjacent to the carotid artery or cause bleeding 
into the surrounding tissue.[4] The clinical syndrome of CAD 
is characterized by head-and-neck pain and sometimes 

Horner’s syndrome.[30] In addition, subintimal CADs 
present with signs of (transient) ischemic stroke, whereas 
subadventitial CADs may present with neuropathies or SAH 
depending on whether the extradural or intradural segment 
of the ICA is affected, respectively.[4,19]

Despite the etiology of CADs is considered spontaneous in 
most cases, a trauma or other mechanical triggers, including 
sports activities, are reported in up to 40% of cases.[4,31] 
Trauma-related dissections commonly affect patients around 
40  years of age.[30] Hypertension and smoking are known 
risk factors for developing CADs.[9] Common associated 
conditions include connective tissue and vascular disorders, 
such as fibromuscular dysplasia or autosomal dominant 
polycystic kidney disease.[4] Unsurprisingly, an underlying 
vascular fragility has been suggested in CADs.[9,29]

BTA

Of all IAs, saccular BTAs comprise <0.5%.[26] Although many 
BTAs are an incidental finding, SAH is a common clinical 
presentation following rupture of a saccular BTA.[26] Clinical 
presentation of SAH is rarely asymptomatic and varies 
from thunderclap severe headache, lowered consciousness 
to death. Posttraumatic rupture of an IA is uncommon.[5,7] 
Known risk factors for the development and rupture of IAs 
include hypertension and smoking.[24,26] Interestingly, many 
patients with a saccular BTA harbor multiple aneurysms or 
other vascular abnormalities such as persistent primitive 
arteries or basilar artery fenestration.[15,26] Similar to CADs, 
an underlying vascular fragility is, therefore, suggested in 
patients with BTAs.[15,26]

CAD and IAs

In an attempt to evaluate whether the concomitant incidence 
of CADs and IA is common, we have reviewed the literature 
on this topic. Based on our findings, there are two clinical 

Figure  3: An axial slide of the noncontrast-enhanced computed 
tomography (CT) scan of the brain shows a cortical hypodensity 
within the left temporal lobe (a). The gray-white matter 
differentiation is difficult to assess due to the subarachnoid 
hemorrhage, but might be slightly reduced. Furthermore, the 
bilateral deep nuclei like basal ganglia and thalami seem to appear 
less distinctively. Both might suggest hypoperfusion or ischemia. 
The CT angiography (b) again revealed the mouse-tail appearance 
of the distal extracranial segment of the left internal carotid artery 
(oval), suggestive for recurrent severe stenosis of this segment due 
to a subintimal dissection.

ba

Figure 2: The digital subtraction angiography images from the coiling procedure are shown. The 3D reconstruction of the vertebrobasilar 
arterial system illustrates the saccular basilar trunk aneurysms (encircled) in (a). Complete obliteration of the aneurysm was accomplished by 
bare coiling (b). In the same session, the left internal carotid artery was assessed to evaluate the left-sided carotid artery dissection. As can be 
seen in (c), the dissection is no longer visible and there is no sign of obstruction or stenosis of the left internal carotid artery.
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studies and few case reports describing either the presence 
of an IA in a patient with CAD or the presence of a CAD in 
a SAH patient [Tables 1 and 2]. None of these cases included 
a BTA.

In their series of 164 patients with a CAD, Schievink et al. 
described an incidence rate of 5.5% for IA.[29] This is clearly 
higher than the median of 2.0–3.9% in the worldwide 
population, as calculated by Vlak et al. in their systematic 
review.[34] Vice versa, Mazighi et al. found seven CADs in a 
total 133 SAH patients, suggesting an incidence of 5.3%.[23] 
This is clearly higher compared the worldwide reported 
incidence of CADs: 2.6/100.000.[12,30]

Based on the increased incidence of their mutual 
concomitant occurrence, a shared pathogenesis may be 

suggested. This hypothesis is supported by the fact that 
both vascular entities share common risk factors, such 
as hypertension and smoking, and are associated with 
similar connective tissue and vascular disorders.[6,25,27,33] 
For example, Kadian-Dodov et al. reported on a cohort of 
921 patients with FMD and noted a total of 200 (21.7%) 
patients with cervical artery dissections, including 151 
CADs, and 43  (4.7%) patients with an IA.[17] In fact, the 
association of CADs with connective tissue disorders 
might be underestimated as ultrastructural connective 
tissue abnormalities were found in skin biopsies of 68% 
of patients with spontaneous CADs.[2,3] In addition, 
there are several similarities in the demographics of 
patients with ruptured IAs and CADs including a 
female preponderance and the mean age at presentation; 
between 40 and 60  years.[10,12,30] The familial occurrence 
of both entities has also been described, which further 
strengthens the hypothesis of a shared pathogenesis.[21,28] 
Finally, similar precipitating events such as increased 
blood pressure or intracranial pressure are reported for 
both entities as well.[5,7,9]

Based on these mutual associations and epidemiological 
findings, the hypothesis of a shared pathogenesis seems 
justified. However, the number of clinical studies on 
this topic is restricted and study sizes limited, reducing 
their clinical value. The restricted number of studies 
as well as case reports may on itself suggest that the 
concomitant incidence of CADs and IAs is uncommon. 
Finally, the development of CADs as well as the rupture 
of an IA induces instant hemodynamic alterations, 
including altered hemodynamic flow patterns and blood 
pressure increase.[8,11,13,18,22,32] These altered hemodynamics 
themselves can result in either the development of a 
CAD or aneurysm development and rupture, and as such 

Figure 4: These digital subtraction angiography images show the left 
internal carotid artery pre- and post-stent placement, in image a and 
b, respectively. Clearly, contrast filling is increasingly reduced from 
around halfway the extracranial segment of the internal carotid 
artery until its entrance into the petrosal bone. Following placement 
of two stents, the stenosis is redressed and internal carotid artery is 
filling accordingly.

ba

Figure 5: (a-c) Axial FLAIR images of the magnetic resonance imaging depict hyperintensities within the mesencephalon, bilateral thalamic, 
and basal ganglia (left more pronounced than right). In addition, paramedian and lateral cortical hyperintensities within the frontal lobe 
(in particular on the left side) and in the left temporal lobe are visible. In combination with the findings on diffusion-weighted images and 
the apparent diffusion coefficient images (not shown), these hyperintensities were diagnosed as ischemia within these areas. The subintimal 
dissection of the left-sided internal carotid artery is probably the reason for the more pronounced left-sided location of the ischemic lesions.

cba
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contribute to the more frequent concomitant occurrence 
of CADs and IAs.[9]

HSP and CAD or IA

Since our patient was known with HSP, we also considered 
a contribution of HSP in this case. HSP is a leukocytoclastic 
vasculitis involving the microvasculature and predominantly 
affecting children.[14] Typical clinical presentation includes 
cutaneous purpura, joint pain, renal dysfunction, abdominal 
pain, and gastrointestinal bleeding. Although systemic-type 
vasculitis has sporadically been related to CADs, CADs 
or IAs have not been described in relation to HSP-type 
vasculitis.[16] Moreover, no signs of vasculitis were found 
within the carotid or basilar artery during autopsy in our 
patient. Hence, an association with HSP is unlikely in our 
case.

Application to our case

As we now comprehend relevant characteristics and mutual 
interactions of the involved disorders in our case, we aim 
to understand the sequence of events by evaluating the 
clinical course and radiological findings. The clinical course 
was initiated following a trauma which suggests a causal 
relation. As mentioned, a preceding trauma is frequently 
reported in CADs, whereas it has rarely been related to the 
rupture of an IA.[4,5,7] Following the trauma, the patient was 

conscious and able to skate back to the bench where she lost 
consciousness. The primary clinical situation reflects that 
of CAD rather than SAH, whereas the secondary situation 
fits the presentation of SAH better. Regarding the origin of 
the SAH, rupture of the BTA is most likely the cause of the 
SAH as an extracranial subintimal ICA dissection does not 
lead to a SAH. Hence, we hypothesize that a posttraumatic 
CAD was the primary culprit that may have induced a 
secondary rupture of the BTA leading to the SAH. Rupture 
of IA following the development of CAD has indeed been 
described and is suggested to result from CAD-induced 
hemodynamic alterations.[9,29]

Treatment and prognosis

The clinical course of spontaneous and posttraumatic 
CAD is often benign with complete disappearance in most 
cases.[26] Conservative treatment with antithrombotic therapy 
to prevent ischemic sequelae is usually sufficient.[15] In 
cases with progressive thromboembolic events, persistent 
hypoperfusion or when antithrombotic therapy is 
contraindicated, endovascular treatment should be 
considered.[26] In our case, a stent was placed to prevent 
ischemic progression. Prognosis of ruptured BTAs is strongly 
related to the initial neurological condition, with usually 
unfavorable outcome in patients with poor clinical condition, 
like in our case.[15] Endovascular treatment of BTAs is 
preferred as surgery of these aneurysms is challenging due 

Table 1: Reports on the occurrence of IAs in patients with CAD.

Author, year Study 
type

Number of 
CAD patients

Number of 
concomitant IA

Number 
of IAs

Mean age 
(yrs)

Sex ratio 
(F:M)

Methods of 
radiological diagnosis

Cutfield et al., 2008[6] CR 1 1 2 52 1:0 MRA
Schievink et al., 1992[29] CS 164 9 13 44.4 8:1 DSA
Takeuchi et al., 2012[33] CR 1 1 1 60 1:0 DSA
CAD: Cervical artery dissection, CR: Case report, CS: Case series, DSA: Digital subtraction angiography, F: Female, IA: Intracranial aneurysm, M: Male, 
MRA: Magnetic resonance angiography, N: Number, yrs: Years

Table 2: Reports on the occurrence of CADs in SAH patients.

Author, year Study type Number of 
SAH patients

Number of 
concomitant CAD

Number 
of IAs

Mean age 
(yrs)

Sex ratio 
(F:M)

Methods of 
radiological diagnosis

Akiyama et al., 2007[1] CR 2 2 4 50 1:1 DSA
Esposito et al., 2011[9] CR 1 1 3 43 1:0 CTA
Jamil et al., 2016[16] CR 1* 1 1 45 1:0 CTA+DSA
Marshman et al., 
2007[22]

CR 1 1 1 29 1:0 CTA

Mazighi et al., 2005[23] CS 133 7 8 46.7 4:3 DSA
Roth et al., 2013[25] CR 1** 1 3 39 1:0 DSA
CAD: Cervical artery dissection, CR: Case report, CS: Case series, CTA: Computed tomography angiography, DSA: Digital subtraction  
angiography, F: Female, IA: Intracranial aneurysm, M: Male, N: Number, yrs: Years, (*): Patient had underlying vasculitis, (**): Patient had underlying 
autosomal dominant polycystic kidney disease
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to the narrow corridor and the proximity of cranial nerves, 
perforating arteries, and the brain stem.[26]

The clinical course in our case was further complicated by 
the initial cardiac arrest. Our patient developed extensive 
and severe cerebral ischemia despite antithrombotic therapy. 
The ischemic lesions were most apparent in territory of the 
left-sided ICA, potentially related to the dissection of the 
left ICA. The ischemic lesions within the right ICA territory, 
vertebrobasilar territory, and watershed areas were attributed 
to hypoperfusion during the cardiac arrest and a possible 
contribution of delayed cerebral ischemia and vasospasms in 
the course of the SAH.

CONCLUSION

CAD and BTAs are both associated with vascular fragility. 
Our case is nevertheless the first report on their concomitant 
occurrence. The previous studies have suggested an increased 
incidence of IAs in patients with a CAD and vice versa. As 
the number of these studies and reports is limited, a mutual 
increased incidence and potential shared pathogenesis seem 
speculative. In our case, our inquiry suggests that a trauma 
leads to a left-sided CAD with secondary rupture of a 
saccular BTA.
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