
A Case Report & Literature Review

www.amjorthopedics.com May/June 2017 The American Journal of Orthopedics ®  E139

Internal Carotid Artery Dissection After Indirect 
Blunt Cervical Trauma in an Ice Hockey Goaltender
Ryan M. Degen, MD, Matthew E. Fink, MD, Lisa Callahan, MD, Kenton Fibel, MD, Jim Ramsay, ATC, 
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Cervical artery dissection (CAD) is an uncom-
mon but potentially life-threatening condi-
tion that accounts for a high proportion of 

ischemic strokes in patients under the age of 45 
years.1-4 The extracranial internal carotid arteries 
(ICAs) and vertebral arteries are most commonly 
involved; dissections can occur after either direct 
trauma to the neck, or indirect trauma resulting 
in acute hyperextension or hyperflexion.4-7 ICA 
dissection can be difficult to diagnose because of 
the varying symptomatology. Clinical presentation 
depends on stenosis location, degree of luminal 
narrowing, and presence or absence of ischemic 
stroke. Neurologic symptoms may be delayed, 
and misdiagnosis of an isolated soft-tissue con-

tusion, whiplash, can be made in the setting of 
indirect cervical trauma.

Although this entity is well described in the 
literature,2,3,5,8 there are few reported cases of 
injuries sustained during high-intensity athletic 
competition. In this case report, we describe the 
symptoms, physical examination findings, diag-
nostic imaging results, and treatment of a young 
male athlete who presented with delayed-onset 
symptoms of ICA dissection resulting from indirect 
cervical trauma sustained during an ice hockey 
game. We discuss the importance of a high level 
of clinical suspicion in the diagnosis of neck injuries 
sustained during athletic competition, as well as 
the need for early vascular imaging for diagnosis. 
The patient provided written informed consent  
for print and electronic publication of this 
case report.

Case Report
The patient was a 
right-handed 32-year-old 
professional hockey 
goaltender. Four days 
before diagnosis, 
his goaltending 
mask and attached 
neck-protector 
were inadvertently 
lifted by another 
player’s stick just 
as a puck traveling 
at high speed struck 
him in the neck, to 
the right of the larynx, 
causing acute neck hyper-
extension. He immediately 
experienced discomfort and fell 
to the ice, saying he was “dizzy and 

Abstract
Internal carotid artery dissections are 
rare injuries that can result from both 
direct cervical trauma and indirect trauma 
causing sudden cervical hyperextension. 
Depending on the magnitude of the 
dissection, clinical presentation ranges 
from neurologic symptoms, such as 
Horner syndrome, to relatively mild but 
persistent headache symptoms, as in the 
case reported in this article. High clinical 
suspicion with subsequent neuroimaging 
is recommended in similar clinical scenar-
ios. Our patient, an ice hockey goaltender, 
was conservatively treated with rest and 
serial neuroimaging studies to ensure 
resolution of the dissection. Eight weeks 
later, he returned to athletic competition 
with resolved symptoms and radiological-
ly improved arterial stenosis.

Authors’ Disclosure Statement: The authors report no actual or potential conflict of interest in relation to this article. 



Internal Carotid Artery Dissection After Indirect Blunt Cervical Trauma in an Ice Hockey Goaltender

E140  The American Journal of Orthopedics ® May/June 2017 www.amjorthopedics.com

light-headed.” Play was stopped, and medical per-
sonnel attended to him. His symptoms resolved, 
and he resumed play without any notable deficits. 
The next day, he noted discomfort at the impact 
site, but no additional symptoms, and received 
a presumptive diagnosis of cervical soft-tissue 
contusion. Continuing to participate in hockey that 
day, he did not develop any symptoms other than 
superficial cervical discomfort. However, the next 
morning, he presented complaining of severe 
right frontotemporal headache, which had persist-
ed overnight. Orthopedic examination revealed 
palpable tenderness over the anterior cervical 
musculature, including the sternocleidomastoid 

and strap muscles. There was 
no appreciable hematoma in the 
contused area. Cervical range of 
motion was otherwise preserved. 
Cervical spine examination, includ-
ing dermatomal and myotomal 
examination, was normal, as was 
cranial nerve examination. How-
ever, given the headache intensity 
and the recency of the injury, the 
potential for vascular or neurologic 
injury was considered. A neurol-
ogy consultation was obtained, 
and arrangements were made for 
advanced cross-sectional imaging.

On further evaluation, the 
patient denied loss of conscious-
ness, seizure, vomiting, amnesia, 
visual disturbance, language or 
cognitive impairment, balance or 

coordination difficulties, or any appreciable face or 
limb weakness. Review of systems was otherwise 
negative. Detailed neurologic examination did not 
reveal any cranial nerve deficits, and pupils were 
3 mm, equal, and normally responsive to light and 
accommodation. Muscular tone and strength were 
symmetric and full in the upper and lower extrem-
ities. Gait, coordination, and response to vibration 
and temperature sensation were all preserved.

Magnetic resonance imaging of the head and 
neck was normal, but magnetic resonance angi-
ography (MRA) of the neck showed a 1-cm-long 
region of the ICA, before piercing the petrous 
bone, with evidence of dissection. There was an 
associated intimal flap and about 50% luminal 
narrowing (Figure 1).

Given the normal neurologic examination, and 
no evidence of brain infarction or other neurovas-
cular complications, the acute ICA dissection was 
managed with antiplatelet therapy using aspirin 
(325 mg/d). In addition, the patient was advised 
to refrain from strenuous physical activity and to 
present to the hospital immediately if symptoms 
worsened or any neurologic impairment devel-
oped. Follow-up and repeat MRA were planned to 
monitor healing progression.

Two weeks after injury, the patient returned 
for follow-up. His headache and neck pain had 
resolved. Physical examination findings were 
unchanged, and there were no notable neurologic 
deficits. Repeat MRA findings were essentially 
unchanged, except for slightly increased luminal 
stenosis, exceeding 50% (Figure 2), attributable to 
intramural hematoma formation. Adjacent to that 

Figure 1. Stenosis (red arrow) of internal carotid 
artery secondary to intimal flap.

Figure 2. Progressive luminal stenosis (red arrow)
after intramural hematoma formation.

Figure 3. Pseudoaneurysm (red arrow) adjacent 
to carotid dissection.

Take-Home Points

 ◾ ICA dissections may oc-
cur from direct or indirect 
trauma.

 ◾ Symptoms can be mild, 
including a persistent 
headache.

 ◾ High clinical suspicion 
is required for diagnosis 
when symptoms are 
mild.

 ◾ Neuroimaging is required 
for definitive diagnosis.

 ◾ Conservative manage-
ment with serial imaging 
can yield successful 
outcomes.
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was an associated pseudoaneurysm 
(Figure 3).  
Continued antiplatelet therapy and 
relative rest were advised. At 4 weeks, 
imaging showed increased luminal di-
ameter, with the intramural hematoma 
resolving (Figure 4).

At 6-week follow-up, the patient had 
no clinical symptoms and no recurrence 
of headaches. Neurologic findings were 
again negative. MRA showed interval 
improvement with nearly complete 
resolution of the stenosis, with a small 
area of resorbing hematoma within the 
former pseudoaneurysm (Figure 5). 
Graduated return to activities was rec-
ommended, with cessation of activities 
and repeat assessment if symptoms 
returned. The patient successfully 
returned to his prior level of competition  
8 weeks after injury. The Table summarizes the 
clinical events.

Discussion
In cases of direct (blunt) or indirect cervical trauma, 
CAD should be considered, as it carries a risk of 
potentially debilitating ischemic stroke in other-
wise healthy young patients. Fortunately, CAD is 
rare; its annual incidence is 1 in 100,000, occurring 
in 0.08% to 1.2% of blunt trauma cases.9 Howev-
er, CAD is the most common cause of stroke in 
young and middle-aged patients3; although it ac-
counts for only 2% of all ischemic strokes, it caus-
es 8% to 25% of ischemic strokes among patients 
under the age of 45 years.3 The ICA is particularly 
susceptible to injury, as it is mobile within the neck 
but relatively fixed at the base of the skull, where it 
pierces the petrous bone, making it susceptible to 

strain.2,10 Participation in contact sports can result 
in direct trauma to the anterior neck, or in indirect 
trauma (acute hyperflexion, hyperextension, lateral 
flexion, or rotation) that may precipitate these in-
juries; therefore, CAD should be in the differential 
diagnosis for athletes who have had such an injury.

As symptoms of ICA dissection can vary 
depending on stenosis severity, diagnosis can 
be challenging. The classically associated triad of 
symptoms includes unilateral head, facial, or neck 
pain accompanied by partial Horner syndrome with 
progression to cerebral or retinal ischemia. How-
ever, these symptoms occur in less than a third of 
patients with ICA dissection.2 Neck pain may occur 
secondary to blunt cervical trauma, consistent 
with a cervical soft-tissue contusion; however, it 
may have more severe implications and should 
be carefully monitored, particularly if accompa-
nied by additional symptoms, such as headache. 

Table. Summary of Clinical Events

Injury Internal carotid artery dissection secondary to indirect cervical trauma  
(acute neck hyperextension/rotation)

Management After symptom (persistent headache) presentation, patient underwent diagnostic magnetic resonance 
imaging of head and neck and magnetic resonance angiography (MRA) of neck
MRA showed internal carotid dissection and intimal flap with associated luminal narrowing

Treatment Treatment consisted of antiplatelet therapy and relative rest with serial MRA studies performed  
to monitor for progression and subsequent resolution of luminal narrowing

Return-to-play program Patient was asymptomatic for 4 weeks
Six weeks after injury, MRA showed resolution of luminal stenosis, and gradual return to sport program 
was initiated
Patient was monitored for recurrence of symptoms
After 2 weeks of progressive training, patient successfully returned to play

Figure 4. Resolving area of carotid artery stenosis  
(red arrow).

Figure 5. Resorbing intramural hematoma  
(red arrow).
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Headaches, which are present in 44% to 69% of 
patients, are often unilateral and constant. Either 
headache or neck pain in isolation is relatively 
uncommon, occurring in <10% of cases,2 though 
retrospective reviews of delayed-onset ICA dissec-
tion found atypical headache or neck pain in 100% 
of patients,11 indicating that persistent symptoms 
should be further evaluated. 

More commonly, patients present with neurolog-
ic symptoms, particularly Horner syndrome, which 
is caused by the disruption of the sympathetic 
nerve fibers adjacent to the ICA, resulting in ipsi-
lateral ptosis and miosis. In addition, patients may 
present with cranial nerve palsies, most commonly 
involving cranial nerve XII (the hypoglossal nerve), 
resulting in tongue weakness and abnormal taste. 
These and other neurologic findings associated 
with retinal or cerebral ischemia should raise clin-
ical suspicion for the injury and prompt computed 
tomography or MRA evaluation.

MRA has largely replaced conventional angiogra-
phy for the diagnosis of CAD. As MRA is noninva-
sive, it allows for improved visualization of luminal 
narrowing and for evaluation of the arterial wall and 
intramural hematoma.2 Because of the potential for 
devastating sequelae with missed or delayed diag-
nosis, several authors have become proponents of 
early aggressive screening for detection of these 
injuries.9 Postdiagnostic treatment depends on the 
presence of neurologic symptoms. Management 
is directed toward limiting neurologic deficits; 
anticoagulant or antiplatelet agents are used to 
prevent thromboembolic events. A randomized 
controlled trial and other studies have failed to find 
any appreciable difference in subsequent rates 
of stroke or associated complications with use 
of either class of medication.8,12 Conventionally, 
treatment is continued for 3 to 6 months, depend-
ing on clinical resolution. Endovascular or surgical 
intervention typically is reserved for extreme 
luminal narrowing, conditions that are preventing 
anticoagulation, an expanding area of dissection 
with a persistent pseudoaneurysm, and cases 
of failed medical management with subsequent 
ischemic stroke.2

The literature includes several case reports 
involving indirect trauma in recreational athletes. 
First, a 31-year-old woman sustained an ICA dis-
section secondary to a head injury that occurred 
during a soccer match; she presented with head-
ache, altered sense of taste, and objective findings 
of ptosis and miosis consistent with Horner 
syndrome.13 Second, a 39-year-old man had an ICA 

dissection after a snowboarding fall that caused 
neck hyperextension; he presented with periocu-
lar headache, ptosis, and miosis.6 Third, 3 people 
who participated in CrossFit training sustained ICA 
dissection.7 They presented with varying degrees 
of neurologic symptoms: ptosis and miosis; right-
side upper extremity ataxia; and visual distortion 
and receptive aphasia. Our patient’s ICA dissection 
resulted from indirect trauma that caused sudden 
hyperextension and lateral flexion in response to 
contact from a hockey puck. However, his case 
is unique in that symptoms onset was delayed, 
and there were no associated neurologic findings 
on clinical presentation. His case should raise 
awareness of this potential diagnosis, even in the 
absence of overt neurologic findings. In addition, 
the patient’s return to sport at 8 weeks was facil-
itated by full clinical resolution of symptoms and 
thorough radiographic documentation of improved 
intramural narrowing. Finally, to our knowledge 
this is the first report of this injury in a professional 
athlete.

Conclusion
We have reported the case of a 32-year-old 
professional hockey goaltender who presented 
with isolated, persistent, worsening headache 
of delayed onset after ICA dissection. The ICA 
dissection resulted from indirect trauma, with re-
action to a puck causing acute hyperextension and 
rotational injury. To our knowledge, this is the first 
report of a case of ICA dissection in an athlete, 
lacking neurologic examination findings that could 
aid in the diagnosis. The index of suspicion for 
CAD should be high after direct or indirect cervical 
trauma when patients present with unilateral neck 
pain or headache, even in the absence of neurolog-
ic findings, as stroke is a catastrophic but prevent-
able complication.
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