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High Cervical Carotid Artery
Dissection: Spontaneous
Resolution

The radiologic hallmark of intramural dissection of the high cervical internal carotid
artery is asymmetric stenosis of the vessel lumen. The region of stenosis is generally
centered at the C1-C2 level of the cervical spine, although the length of involvement
may be considerably longer. Spontaneous dissection occurs unilaterally and is usually
unrelated to atherosclerotic changes in the involved vessel. When the patient survives
the initial event and its accompanying neurologic deficit, this diagnosis can be deter-
mined angiographically. This form of carotid artery dissection, occurring without
pseudoaneurysm formation, generally resolves with conservation management.

High cervical carotidopathy resulting in significant luminal stenosis poses a
diifficult clinical problem, both in accurate diagnosis and treatment. The most
common of such carotidopathies include atherosclerosis, fibromuscular dyspla-
sia, and direct trauma [1-4]. Spontaneous mural hemorrhage has also been
reported as a cause of luminal stenosis and pseudoaneurysm formation [15-
26]. Angiographic opacification of either a false lumen or pseudoaneurysm
requires disruption of the intima. However, when intimal integrity is preserved or
only minimally affected, carotid stenosis in the absence of aneurysm results. In
our experience, such patients are often considered for superficial temporal to
middle cerebral artery bypass for an apparently isolated high cervical carotid
stenosis, usually misconstrued a$ either fibromuscular dysplasia or atheroscle-
rosis.

Our series of seven cases was selected from a larger collection of patients
with spontaneous high cervical carotid dissections. Analysis of our data and
literature review suggest that there is a significant difference in clinical course
and outcome between patients who demonstrate either bilateral dissections or
pseudoaneurysms and those whose mural hemorrhage results in unilateral ca-
rotid artery stenoses [27-31]. The cases analyzed in the series are restricted to
those patients who had unilateral extraluminal stenosis of the high cervical
carotid artery as the result of an apparent subintimal hemorrhage. The diagnosis
of high cervical carotid dissecting hematoma was based on both the initial
angiographic appearance and evidence of spontaneous resolution on subsequent
angiographic evaluation. The radiologic features characterizing both the initial
and resolution phases of this process are described.
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TABLE 1: Angiographic Features of Cervical Carotid Artery Dissection

Vessels Examined

Type of Initial Stenosis/Case No. Age (yrs), Gender Symptoms Radiologic Course
ICA BCA %
Asymmetric
1 ... o . 34, M TIA Yes No No Resolved by 3 months
2 . S g 59, F TIA No Yes No Resolved by 3 months
5 . R 52, F TIA, Horner No Yes Yes Resolved by 3 months
6 42, M TIA, HA No Yes Yes No improvement at 1 month; ca-
rotid ligation
Irregular and accentuated
tortuosity:
3 . 45, F Amaurosis fugax (HA) No Yes Yes Resolved by 2 months
7 ; 46, M TIA, HA No Yes No Resolved by 3 months
Tapered:
4 . 46, F Diplopia, HA No Yes No Resolved by 2 months

Note.—ICA = unilateral carotid artery; BCA = bilateral carotid artery; V = vertebral artery; TIA = transient ischemic attack; HA = headache.

Materials and Methods

Initial angiographic evaluation on all but one patient was per-
formed at other institutions. These procedures include unilateral
angiograms in one patient and bilateral angiograms in six patients
performed either via a transfemoral approach or in most instances
percutaneous common carotid punctures. In the latter circum-
stance, there was no evidence that the common carotid puncture
contributed to the high cervical stenotic lesions. Follow-up angiog-
raphy in each instance used transfemoral catheterization tech-
niques and selective filming of both carotid circulations. Vertebral
angiography, available in three of the seven cases, was normal in
each instance.

Since our paper intends to elucidate the radiographic features of
high cervical carotid dissection, the clinical course and mode of
therapy are not considered in depth. As in other reports [32], our
patients had cerebral ischemic episodes, headache, amaurosis
fugax, diploplia, Horner syndrome, or a combination of these symp-
toms. They were 34-59 years old, and displayed a statistically
insignificant gender distribution (table 1).

Results

The diagnosis of subintimal or intramural hemorrhage in
the cervical and/or proximal intrapetrous carotid artery was
made tenable because of the resolution of the stenotic
lesions. Previous reports have stated that most other types
of carotidopathy, with the exception of inflammatory vas-
culitis, do not resolve spontaneously [33]. None of the
patients in this group displayed clinical signs of either focal
or systemic vasculitis. A single case had stenosis of an iliac
artery suggestive of fibromuscular hyperplasia. Subintimal
hemorrhage has been reported beneath atheromatous
plaques [34]. However, no patients in our series demon-
strated atherosclerosis, either in the area of immediate
interest, or generally throughout either carotid distribution.
The radiologic features of high cervical carotid artery dis-
section are illustrated in the initial and resolving phases.

Initial Phase

Intramural dissection of the extracranial internal carotid
artery was a unilateral process. This statement is based on

both the initial angiogram (when both carotid circulations
were examined) and on the lack of contralateral intimal
abnormalities on follow-up examinations. This will become
apparent after the discussion of the radiologic features
characterizing the resolving phase of this process. The
extent of the lesion, although variable, tended to involve
fairly long segments of the vessel wall, ranging between the
carotid sinus and the proximal (or vertical) segment of the
intrapetrous carotid canal. Although intimal irregularity and
mild stenosis were visible over a longer region, the area of
maximum stenosis generally involved a smaller region usu-
ally 2-3 cm long, centered over the C1-C2 level of the
cervical spine (fig. 1A).

The region of maximal luminal stenosis was of variable
appearance. The most common form was an asymmetric
extraluminal impression (fig. 2A). Ilts margins remained
sharply defined and the degree of narrowing varied over the
course of the stenosis. Some patients exhibited a circum-
ferential stenosis (figs. 3A and 4A). This form of dissection
created an impression of vessel tortuosity that disappeared
on follow-up examinations (fig. 4B), and therefore was con-
sidered part of the initial disease process. Other luminal
irregularity, which would suggest atherosclerotic intimal
change, was not apparent, either in the area of immediate
interest or more proximally in the carotid sinus or common
carotid bifurcation (table 1).

None of the patients exhibited a disruption of the intimal
surface or creation of a false lumen. Cases demonstrating
a false channel or pseudoaneurysm were excluded from this
report, although they are generally considered part of the
spectrum of spontaneous intramural dissection hemorrhage
[20-23].

Resolution Phase

Six of the cases with apparent mural or subintimal dis-
secting hemorrhages underwent nearly complete resolution
of the stenosis. The other case remained stable clinically
but demonstrated no resolution of the stenosis on a follow-
up carotid angiogram 1 month before initial angiography.
This patient was then treated surgically with carotid ligation.
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Fig. 1.—Case 1, 34-year-old man
with transient ischemic episodes. An-
teroposterior views, left common carotid
angiograms. A, High cervical stenosis
asymmetrically positioned along vessel
margin with maximal stenosis (arrow) im-
mediately proximal to vertical part of in-
trapetrous carotid canal (ip). Distal mar-
gin of intramural dissecting hematoma is
at acute angle with uninvolved distal ca-
rotid artery lumen. B, After 3 months of
conservative management on anticoag-
ulants. Nearly complete resolution of ste-
notic lesion. Only residual angiographic
abnormality is wedgelike intimal defect
(arrow), apparently corresponding to
junction between distal margin of dissec-
tion and normal arterial wall.

Fig. 2.—Case 2, 59-year-old woman
with left hemispheric transient ischemic
episodes. Anteroposterior views, left
common carotid angiograms. A, Long-
segment luminal stenosis of high cervical
internal carotid artery. Region of maxi-
mal stenosis (open arrow) corresponds
to level of odontoid process (dens).
Wedgelike luminal defect (solid arrow)
near proximal margin of subintimal dis-
secting hematoma. Distal extent of lesion
extends to intrapetrous part (ip) of ca-
rotid artery. B, After 3 months of con-
servative management on anticoagu-
lants. Nearly complete resolution of sub-
intimal dissection. Diffuse mild narrow-
ing (arrow) of internal carotid artery lu-
men throughout region of involvement.

A

In those cases that demonstrated nearly complete reso-
lution on serial angiograms, subtle residual vessel wall
changes remained evident. The actual lumen size through-
out the area of involvement remained slightly smaller on
follow-up angiography when compared with uninvolved
proximal and distal segments of the same vessel (fig. 1B).
Another common finding was evidence of small wedgelike
luminal defects, presumably reflecting focal subintimal fibro-
sis at a margin of the hemorrhage (figs. 2B and 3B).
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Discussion

Stenosis of the upper cervical carotid artery may result
from many pathologic processes. Such carotidopathies,
particularly atherosclerosis and fibromuscular dysplasia,
usually involve more than one vessel, and generally prog-
ress with time [2, 30].

High cervical carotid dissections may result from direct
trauma [1, 6, 10] or occur spontaneously [16-18, 20] (as in
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A

our cases). In the latter circumstance an inapparent trau-
matic episode is also suspected as the initial event [31, 35,
36]. Similar cases, presented in the literature with pathologic
correlation, have demonstrated a hematoma in a medial or
subadventitial position [23]. These were associated with
intimal disruption in some but not all cases [25]. When an
intimal tear occurred and carotid angiography demonstrated
stenosis without pseudoaneurysm, the false channel was
obliterated by the clotted hematoma.
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Fig. 3.—Case 3, 46-year-old woman
with left-sided amaurosis fugax. Left
common carotid angiograms. A, Lateral
view. Tapered high-grade stenosis of in-
ternal carotid artery (arrows). Maximal
stenosis was immediately distal to ca-
rotid sinus region. Proximal vessel lumen
has no atheromatous plaque disease
and distal cervical and intrapetrous ca-
rotid lumen appeared normal on serial
radiographs. B, Oblique, anteroposterior
view 2 months later. Nearly complete
resolution. Normal area of maximal ste-
nosis (open arrow). Persistent wedgelike
defect (solid arrow) remains, presumably
demarcating junction between intra-
mural dissecting hemorrhage and nor-
mal vessel wall.

Fig. 4.—Case 4, 46-year-old woman
with acute-onset left-sided headache
and transient ischemic episode. Left
common carotid angiograms. A, Antero-
posterior view. Area of luminal stenosis
affects high cervical and vertical part of
internal carotid artery (dashed lines).
Circumferential stenosis not associated
with intimal fracture or pseudoaneurysm.
Vessel otherwise normal both proximally
and distally. B, Oblique, anteroposterior
view after 3 months of conservative man-
agement. Complete resolution (dashed
lines). Serpiginous appearance of in-
volved segment of vessel has resolved
except for single anatomic bend proxi-
mal to intrapetrous carotid canal.

Although no pathology is available in our series, the
spontaneous resolution and absence of apparent intimal
disruption are indicative of a less severe injury, in which the
overall integrity of the vessel wall is preserved. The patho-
logic mechanism in these cases is believed to be medial or
subintimal hemorrhage into the vessel wall [37-39]. This
may or may not be associated with an intimal rent. However,
clear evidence of an intimal flap was not defined angiograph-
ically in this series.
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While underlying pathology, such as cystic medial necro-
sis or congenital mural defect, has been reported [11, 20,
25, 27], other authors describe instances of spontaneous
dissection in otherwise normal carotid arteries [16, 23]. The
unilateral occurrence, the lack of laboratory or clinical evi-
dence of systemic vasculitis, and the benign course in all
but one case in our series suggest that cystic medial necro-
sis or diffuse arteritis was not a major predisposing factor in
this form of carotid dissection. Focal parainflammatory vas-
culitis and direct trauma may resemble spontaneous dissec-
tion radiographically. However, the absence of either a
traumatic episode or evidence of a retropharyngeal inflam-
matory focus precludes these entities.

The angiographic diagnosis of hemorrhagic dissection is
difficult without a false lumen or pseudoaneurysm. Fibro-
muscular hyperplasia of the adventitial type also results in
long segment stenotic lesions of the high cervical extracran-
ial carotid artery. However, such lesions are frequently
bilateral and may also affect the vertebral arteries. The
involved vessel segments are uniformly affected with a cir-
cumferential narrowing of the vessel lumina. Fibromuscular
hyperplasia does not usually resolve over time.

Spontaneous carotid dissection typically involves only
one vessel in an asymmetric fashion, even when the vessel
is involved circumferentially. The length of vessel wall in-
volvement is generally longer than with either fibromuscular
hyperplasia or atherosclerosis. Both the proximal and distal
parts of the vessel are of normal size, which excludes the
possibility of a developmental narrowing or carotid hypopla-
sia [40].

Atherosclerosis may cause focal high cervical carotid
stenosis. However, the absence of common carotid bifur-
cation or carotid siphon involvement makes this an unlikely
etiology. Most important for both diagnostic confirmation
and therapeutic purposes is the nearly complete resolution
of carotid dissections in 2-3 months. This never occurs with
atherosclerosis. Subtle residual changes are present in most
cases, which confirm the presence of a unilateral, healed,
or healing lesion.

Historically, treatment for most high cervical carotidopa-
thies has tended to be either conservative management or
superficial temporal to middle cerebral artery bypass [41].
Treatment of suspected dissecting aneurysms has been
surgical ligation, fenestration, or direct bypass of the internal
carotid artery [18, 28, 42-44]. However, it is clear that an
undefined proportion of high cervical carotidopathies, cer-
tainly larger than previously believed, are related to either
inflammation or hemorrhage in the vessel wall [18, 23]. The
absence of any focal or systemic inflammatory process
makes the diagnosis of intramural hemorrhagic dissection
the best etiologic possibility in our series. The spontaneous
resolution of the stenotic segment over time was typical of
all but one case.

The treatment protocol for suspected high cervical carotid
dissections at our institution is now maintenance on anti-
coagulation to avoid embolic complications and follow-up
angiography after a 2-3 month interval. Justification for the
serial angiogram is based on the need to confirm the diag-
nosis and to preclude any additional therapy if there has
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been nearly complete resolution of this form of carotidopa-
thy.

To conclude, subintimal or medial dissecting hemor-
rhages result in inward displacement of the intima. When
present in the high cervical region, this process results in a
long-segment stenosis. If the intimal margins are preserved,
no false lumen or pseudoaneurysm results. Spontaneous
carotid dissection without pseudoaneurysm formation is a
reversible process with most cases demonstrating nearly
complete resolution on serial angiograms. The radiographic
features in the initial and resolution phases are sufficiently
characteristic to entertain the diagnosis prospectively, and
obviate the need for immediate direct surgical intervention.
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