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Introduction

Arterial dissections are a cause of stroke in young patients. 
Dissection occurs when the structural integrity of the arterial 
wall is compromised, allowing blood to collect between lay-
ers as an intramural hematoma. Hemorrhage may result from 
an intimal tear or rupture within the vasa vasorum.1,2 
Subintimal dissections can cause luminal stenosis or occlu-
sion, in contrast to subadventitial dissections that mainly 
result in dissecting aneurysm formation.3

Dissections can occur spontaneously or from trauma. A 
“traumatic” dissection may be caused by neck or head move-
ment; this could be something as trivial as bouts of cough-
ing/sneezing or sudden deceleration. It could also be a much 
more significant trauma, such as a motor vehicle accident or 
a non-penetrating injury to the head or neck.4 When associ-
ated with trauma, there is compression and stretching of the 
carotid artery against the cervical vertebrae leading to inti-
mal tearing. The incidence has been quoted between 0.08% 

and 3.7% over the past several decades and appears rela-
tively stable with 4% of the dissections related to severe 
trauma affecting younger patients (~40 years old).5,6

Ischemic symptoms manifest in the following ways: 
intramural hematoma expansion causing hemodynamically 
significant narrowing or complete occlusion and subintimal 
thrombogenic factors leak into the bloodstream and subse-
quent thrombus formation. Symptoms of cervical or cerebral 
artery dissection (CeAD) can include pain, Horner syn-
drome, cranial and cervical neuropathies, and pulsatile tin-
nitus. Management varies depending on the severity of the 
symptoms but will typically include antithrombotics with 
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endovascular therapy reserved for patients with progressive 
neurologic symptoms or symptom recurrence while on max-
imum medical therapy. Intravenous thrombolysis has also 
been reported as safe for treatment of cervical artery dissec-
tion (CAD). Endovascular interventions include mechanical 
thrombectomy or emergency stenting. We describe a patient 
with traumatic dissection of her internal carotid artery (ICA) 
secondary to self-manipulation causing the neurologic 
sequelae of Horner syndrome.

Case presentation

This is a case of a healthy 26-year-old female with no past 
medical history or prior history of neck pain who does not 
take any medications who presented to the Emergency 
Department (ED) for evaluation following identification of 
abnormalities on magnetic resonance imaging (MRI)/mag-
netic resonance angiography (MRA) of the head and neck as 
well as computed tomography angiography (CTA) of the 
head and neck.

Four days prior to admission, our patient was exercising. 
In between her exercises, she recalls cracking her neck using 
a combination of extension side bend and rotation. The fol-
lowing day, our patient noted some droop of her left eyelid 
and her left pupil was smaller and less reactive than her right. 
She was evaluated by Ophthalmology as an outpatient and 
referred for MRI of the brain and MRA of the head and neck 
which discovered a partially circumferential dissection-
related thrombus within the left ICA near the skull base that 
resulted in mild degree of luminal narrowing of the left 

cervical internal carotid near the skull base without vessel 
occlusion or significant vessel narrowing (Image 1).

A CTA was then performed for further evaluation due to 
concern for progression of disease with findings of a distal 
14 mm of the left-sided cervical carotid showing irregularity 
of the lumen and approximately a 50% narrowing over a 
14-mm length that may represent an area of dissection (Images 
2 and 3). No false lumen or intimal flap was demonstrated; 

Image 1. MRI showing partially circumferential dissection-
related thrombus within the left cervical internal carotid artery 
near the skull base.

Image 2. CTA showing 50% narrowing over a 14-mm length in 
the left ICA representing an area of dissection.

Image 3. Three-dimensional reconstruction of the patient’s left 
ICA, demonstrating a dissection.
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however, there was likely stretching and hypoperfusion of the 
sympathetic fibers within the carotid wall.7

On admission, our patient complained of a mild “aching” 
behind her left eye. She denied symptoms of headaches, 
neck pain, neck stiffness, extremity paresthesias, anesthe-
sias, or focal motor deficits. The patient has no history of 
diabetes or hypertension. She is a lifelong non-smoker.

The patient was admitted and placed acutely on a heparin 
drip in case any intervention was to be required. The patient 
was discharged on atorvastatin and clopidogrel per Neurology 
preference. A 6-month follow-up CTA and carotid duplex 
were performed showing no evidence of carotid or vertebral 
artery (VA) dissection (Image 4). The left ICA now has a 
normal appearance and is fully reconstituted. She now only 
complains of mild eyelid droop that worsens with fatigue.

Discussion

The incidence of carotid artery dissection is 2.5–3/100,000 
per year.8 Carotid artery dissection accounts for 2% of 
ischemic strokes. In the younger population, carotid artery 
dissection is responsible for up to 20% of strokes.9 Cervical 
manipulative therapy (CMT) has been associated with 

carotid artery dissection with an incidence stated between 1 
in 20,000 and 1 in a million spinal manipulations causing a 
severe adverse event.10 The mechanism for injury is with 
extension and lateral flexion of the head, and the ICA can 
become fixed in place, abutting the upper cervical vertebrae 
allowing for potential injury.11 While a number of case–con-
trol studies suggest that manipulations of the neck and cer-
vical spine are associated with carotid artery dissections, 
there have been additional case-crossover studies that found 
no excess risk of stroke following chiropractic care.12 
However, without prospective cohort or randomized stud-
ies, the current literature suggests carotid artery dissections 
are a rare but serious complication of cervical manipula-
tions.13 In fact, dissections originally thought to be associ-
ated with CMT are more predominant in the VA. In an 
extensive literature review performed by Haneline et al.14 
considering studies reporting CMT-related CADs which 
distinguished between the occurrence of dissection in ICA 
compared to VA, 34 cases, 8 (24%) involving the ICA and 
26 (76%) the VA, were found. Arterial dissections resulting 
from manipulation have historically been reported to be 
associated with connective tissue disorders, although this 
seems to have been unsubstantiated in the more current lit-
erature.15–17 According to the largest series of patients with 
CeAD, Debette et al. found that a family history of CeAD 
was very rare and was associated with carotid location and 
elevated cholesterol levels. Of the 2000 patients with CeAD 
included in the series, a history of connective tissue disor-
ders was found to be rare and occurred in patients without a 
family history of CeAD (2 Vascular Ehlers-Danlos 
Syndrome (vEDS), 1 Marfan syndrome, 1 classic Ehlers-
Danlos Syndrome (EDS), 1 hypermobile EDS, 1 osteogen-
esis imperfecta).18 The clinical presentation and prognosis 
of strokes due to carotid artery dissection are influenced by 
several factors including the severity of stenosis, site of dis-
section, and amount of collateral circulation. Up to 80% of 
patients will develop focal neurological deficit within 1 
month of dissection.15 While the presentation of a patient 
with neurologic sequelae from a CAD causing stroke is a 
well-known phenomenon, the mechanical cause in this par-
ticular case is rare. As previously discussed, there have been 
several reports in the literature detailing ICA dissection fol-
lowing CMT by providers trained in manipulation tech-
niques. According to a retrospective study performed by 
Plachinski et al., CMT-associated CeADs were uncommon 
and only a small fraction of the cases were identified at their 
institution. Similar to our patient, CeADs were more often 
vertebral and occurred in patients who were generally 
younger, without an extensive active smoking history. In 
addition, CMT-associated CeAD outcomes did not differ 
from spontaneous CeADs.19 In rebuke, Bowler et al. evalu-
ated the effect of CMT on blood flow in the ICA and VAs, 
and no evidence that blood flow in this group is adversely 
affected by placing the cervical spine in a manipulation 
postion was found. However, this is a study sample of 

Image 4. Follow-up CTA demonstrating resolution of the 
dissection.
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healthy, asymptomatic individuals without the presence of 
symptoms requiring manipulation therapy, and therefore, it 
is not possible to generalize the results to a symptomatic 
population.20

The typical patient with an ICA dissection presents with 
pain, partial Horner syndrome, and cerebral or retinal 
ischemia. This classic triad is found in less than one-third of 
patients with carotid artery dissections.21,22 Horner syndrome 
is a well-documented manifestation of internal carotid artery 
dissection (ICAD), but it is observed in less than half of the 
patients.21,22 Facial anhidrosis is absent because the sympa-
thetic plexus that innervates the facial sweat glands sur-
rounds the external carotid artery.13,22 In addition, the lower 
cranial nerves can also be affected, particularly the hypo-
glossal nerve followed by cranial nerves IX, X, XI, and V.22 
This may be due to hypoperfusion of vasa nervorum or by 
direct compression of the cranial nerve by mural hematoma 
in close proximity to the nerve itself. There is little to be 
performed in the way of preventive interventions other than 
reduction of risk factors such as hypertension, smoking, and 
oral contraceptive pill (OCP) use. However, some literature 
does suggest that aggressive screening for traumatic blunt 
carotid and vertebral injuries is warranted and may even 
result in cost reduction due to decreased costs of long-term 
disability. In regard to systematic screening for mutations 
leading to connective tissue diseases in patients with CeAD, 
Debette et al. do not believe it is clinically justified for mon-
osymptomatic cases due to rarity.18,23 It, however, should be 
encouraged for any provider evaluating a patient with neck 
pain to perform a thorough physical examination to detect 
subtle findings such as ptosis or anisocoria.

Conclusion

In conclusion, ICA dissection can present with pain, partial 
Horner syndrome, and cerebral or retinal ischemia. This case 
report details successful treatment of a rare case of internal 
carotid dissection following self manipulation. ICA dissec-
tion does not typically present with this mechanism of injury, 
so patients with neck trauma should be judiciously screened 
for vascular injury. In addition, patients with traumatic ICA 
dissection from cervical manipulation are found to be associ-
ated with connective tissue disorders, and thus patients 
should be screened appropriately. Finally, we encourage any 
provider evaluating a patient with neck pain or headaches to 
perform a thorough physical examination to assess any sub-
tle findings that may indicate an evolving neurologic condi-
tion like an ICA dissection.
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