
Original research article

Hypoglossal nerve palsy as an isolated syndrome of
internal carotid artery dissection: A review of the
literature and a case report

Martyna Mes 1, Piotr Palczewski 2, Piotr Szczudlik 1, Anna Łusakowska 1,
Edyta Maj 3, Malgorzata Gawel 1,*
1Department of Neurology, Medical University of Warsaw, Warsaw, Poland
2I Department of Clinical Radiology, Medical University of Warsaw, Warsaw, Poland
3II Department of Clinical Radiology, Medical University of Warsaw, Warsaw, Poland

1. Introduction

Internal carotid artery dissection (ICAD) is a common cause of
stroke in young and middle age patients. ICAD typically
presents through headache, neck pain, ipsilateral Horner[32_TD$DIFF]'s
syndrome and symptoms of transient or persistent cerebral
ischemia. Isolated hypoglossal nerve palsy caused by pressure
of extended wall of dissected artery is a rare manifestation of
ICAD.

Spontaneous internal artery dissections are uncommon. In
community-based studies in the United States and France, the
annual incidence of spontaneous carotid-artery dissection
ranged from 2.5 to 3 per 100,000 [1,2]. Isolated 12th cranial

nerve palsy is a rare manifestation of internal carotid artery
dissection. A comprehensive literature search revealed twenty
two reported cases [3–20]. In two cases, bilateral dissectionwas
encountered [3,17] Isolated hypoglossal palsy may comprise
different etiologies including surgical procedures causes,
especially endarterectomy (29%), primary and metastatic
tumors, radiation and trauma. Dissection of internal carotid
artery was reported in 1.2% patients with hypoglossal nerve
palsy [21].

The typical symptoms of internal carotid artery dissection
are presumed to result from the following mechanisms: (1)
ischemia caused by artery stenosis, (2) embolism, (3) antegrade
propagation of the thrombus, (4) pressure on sympathetic
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a b s t r a c t

A review of literature on the dissection of internal carotid artery was presented with a

presentation of a rare case of patient with transient left hypoglossal nerve palsy caused by

mechanic compression from intramural hematoma in higher extracranial portion of dis-

sected carotid artery confirmed in MRI and CT scans. The clinical presentation and man-

agement are discussed.
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fibers by dissecting artery that cause partial Horner syndrome,
consisting of miosis and ptosis, but not anhidrosis. The
isolated hypoglossal nerve palsy suggests that local factors to
contribute to neurological deficit. The hypoglossal nerve
leaves the skull through its own canal and descends into
the retrostyloid space along with cranial nerves IX, X, and XI,
the sympathetic chain, jugular vein, and carotid artery [23]. In
cases where internal carotid artery dissection occurs in the
higher extracranial portion, as in the present case, the
expanded dissected arterial wall could directly compress only
the hypoglossal nerve resulting in palsy.

Internal carotid artery dissection can occur in patients of all
ages. Risk factors predisposing to dissection include the
following: hypertension (previously known or patient under
antihypertensive treatment or blood pressure ≥140/90 mmHg
during nonacute phase), hypercholesterolemia (total choles-
terol ≥6.20 mmol/L or low-density lipoprotein-cholesterol
≥4.1 mmol/L, measured within 48 h after admission to the
hospital or diagnosed by the treating physician or patient
under lipid-lowering treatment), diabetes mellitus (fasting
glucose >7 mmol/L during nonacute phase or use of an
antidiabetic therapy), smoking, body mass index, and mi-
graine [22]. Possible reasons for ICAD include congenital tissue
defects like fibromuscular dysplasia, Marfan syndrome, type
IV Ehler-Danlos syndrome, alpha-1 antitrypsin deficiency,
autosomal dominant polycystic kidney disease, osteogenesis
imperfecta. Possible reasons for an ICAD include minor and
major trauma: coughing, vomiting, sports, cervical manipula-
tion. In reviewed cases 22% (5/22) of patients ICAD was
connected with trauma: judo training activity [9], construction
work [4], hairdresser [15], dental care [11,16]. Most of the
reviewed patients presented headache (60%), some suffered
from neck pain (13.5%), mandibular pain (9%). Dysarthria was
reported in 68% and dysphagia in 52% patients.

Due to the continuous development of medical imaging
technologies, the CAD diagnosis largely depends on imaging
techniques, such as computed tomography angiogram (CTA),
magnetic resonance imaging (MRI), digital subtraction angi-
ography (DSA), and Doppler ultrasound. Of these techniques,
DSA has long been considered as the gold standard for CAD
diagnosis. In DSA, artery dissection exhibits beaded and
thread-like symptoms, irregular fan-shaped stenosis, indirect
signs, such as pseudoaneurysm and venous phase contrast
agent retention, and direct signs, such as dual chamber
symptoms of two-way blood flow [9]. Due to its wide
application and noninvasiveness, CTA can provide important
information for the diagnosis of CAD. CTA has a false positive
rate of 0 for the diagnosis of vascular occlusion and a detection
rate of 96% for the diagnosis of vessel wall thickening and
irregular changes and is superior to MRI in revealing intimal
flaps and pseudoaneurysms. Color Doppler ultrasound can
directly show the situation of the arterial wall and detect both
direct and indirect signs of CAD. Transcranial Doppler (TCD) is
capable of measuring the blood flow velocity and performing
arterial emboli monitoring and helps to determine the
presence of CAD. In severe carotid artery stenosis or occlusion,
the sensitivity of ultrasound can be 100%, whereas, in mild
stenosis, the sensitivity drops to 40%. Currently, noninvasive
imaging techniques, such as MRI and magnetic resonance
angiography (MRA), are playing increasingly important roles in

the CAD diagnosis. MRI diffusion-weighted imaging (DWI) can
lead to the early detection of CAD-induced cerebral changes.
Axial MRI can show the situation on the blood vessel wall or
lumen to some extent MRA experiences less interference from
the bone structure and more completely displays vascular
structures, especially in the presence of a contrast agent. High-
resolution imaging of the vascular wall structure presented by
high-resolution MRI (HRMRI) can differentiate the carotid
artery and the surrounding tissues, such as the vertebral artery
and the surrounding veins, and is more conducive to the
identification of a vessel wall hematoma and intravascular
thrombus [24].

Of the twenty two cases reported, 9 persons from were
treated by anticoagulants and 5 had taken antiplatelet drugs,
however, there is no evidence for superiority of anticoagulation
or antiplatelet therapy in prevention of stoke after carotid and
vertebral artery dissection [25]. Drug treatment primarily
consists of antithrombotic therapy (i.e., anticoagulant and
antiplatelet therapies). Anticoagulant therapy includes intra-
venous heparin therapy coupled with oral application of
warfarin, whereas antiplatelet therapy includes a single oral
antiplatelet treatmentwith one antiplatelet aggregationdrugor
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Fig. 1 – Left side tongue paresis – a picture taken at the
admission.

[(Fig._2)TD$FIG]

Fig. 2 – Normal tongue – a picture taken 15 weeks later.

n e u r o l o g i a i n e u r o c h i r u r g i a p o l s k a 5 2 ( 2 0 1 8 ) 7 3 1 – 7 3 5732



a dual antiplatelet treatment with a combination of two
antiplatelet aggregationdrugs as themain treatment programs;
antiplatelet treatment includes aspirin, dipyridamole, or
clopidogrel alone or in combination. Endovascular treatment
of cervical artery dissection (CAD) has beenwidely used to treat
cardiovascular and cerebrovascular diseases. However, ran-
domized controlled studies on the application of endovascular
treatment or surgeries for CAD patients have not been reported
to date and the efficacy and safety of endovascular therapy or
surgical treatment have not been evaluated in CAD patients
[24]. If drug therapy is ineffective for the patient and the patient
can generally withstand surgery and is suggested to have acute
cerebral infarction by laboratory examination, stenosis, or
occlusion caused by hematoma based on the pathophysiologi-
cal manifestations, or an expanding dissection lesion, the
implementation of endovascular surgery would generate more
benefits than risks [26].

2. Case report

The emergency room intake procedures identified a previously
healthy 42-years old man presenting with a 2-day history of
swallowing problems and speaking difficulties. A day before
the symptoms developed, the patient[33_TD$DIFF][29_TD$DIFF]'s blood pressure had
risen to 170/100 mmHg. The patient did not suffer head or neck
traumaandhadnohistory of cancer or surgery. Theneurologic
examination, except dysphagia and dysarthria, revealed
tongue deviation to the left indicating left hypoglossal nerve
palsy (Fig. 1). No other neurological deficits were detected.
Blood pressure was 160/80 mmHg. There were no abnormal
signs in cardiorespiratory system. Routine blood tests were
unremarkable.

The patient was referred to magnetic resonance imaging of
the brain which included a diffusion-weighted sequence and

[(Fig._3)TD$FIG]

Fig. 3 – Evolution of the dissection in MRI scans. Admission MRI shows intramural hematoma (white arrow) in LICA in a
subacute phase with a high signal on T1 (a) and intermediate on T2 (b). The artery is extended, however its lumen (L) is
substantially narrowed. Increased signal in the lumen of the artery indicates slow flow. RICA (black narrow) has a low T1 and
T2 signal caused by flow void artifact. Follow-up MRI (c and d) after 15 weeks revealed the transition the hematoma (white
arrow) to a chronic phase with a high signal on T1 (c) and T2 and normalization of the lumen of the artery.
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was reported as normal (Fig. 3). Duplex Doppler sonography
suggested an occlusion of the left internal carotid artery (LICA)
and was followed by CT-angiography that revealed a signifi-
cant stenosis of LICA approximately 7 cm distal to the
bifurcation. Electromyography of the tongue performed 10
days after the onset of symptomswasnormal. Sevendays later
spontaneous activity in the form of fibrillations and complex
repetitive discharges appeared, as an evidence of acute
denervation (fibrillations) (Fig. 5).

Left hypoglossal nerve palsy was diagnosed in a person
with a significant stenosis of left internal carotid artery.
Because dissection of LICA was suspected, the patient was
treated with acetylsalicylic acid (75 mg daily). He also was
treated with Ramipril 5 mg because of hypertension. During
hospitalization dysarthria and dysphagia slowly retreated.

The patient was re-admitted to the Department of
Neurology after 15 weeks. The patient denies any swallowing
problems or speaking difficulties. Upon neurologic examina-
tion, no abnormalities were detected (Fig. 2). The result of the
Duplex Doppler study was normal. The retrospective analysis
of previous cerebralMRI demonstrated a critical stenosis of the
LICA due to an intramural hematoma into a subacute phase
(Fig. 3a and b). The subsequent MRI showed a conversion of
hematoma to a chronic phasewith normalization the lumenof
the left carotid artery (Fig. 3c and d). A new CT angiography
showed a near total reconstitution of the LICA lumen (Fig. 4b).
However, analysis of the original the CT angiography was
performed again and indicated that ICA stenosis was caused
by intramural hemorrhage (Fig. 4, a). In control tongue
electromyography – examination during rest reveled no signs
of denervation.

3. Discussion

Our patient has not presented the symptoms of stroke despite
the significant stenosis of ICA due to collateral circulation
through the anterior communicating artery, shown by Duplex
Doppler. A natural reduction of the mechanic compression or
one brought about by therapeutic interventionwas observed in
our patient, which reduced the palsy. This reduction of
mechanic compression was additionally confirmed by disap-
pearance of electromyographic symptoms of denervation.
Recanalisation of LICA and resolution of left hypoglossal nerve
paresiswere confirmed by the relief of neurological symptoms,
and also, what is very interesting, by disappearance of acute
denervation in electromyography of tongue.

There was no conflicts of interest and commercial relation-
ships including grants, honoraria, speaker's lists, significant
ownership, and/or support from pharmaceutical or other
companies, during our study.
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Fig. 4 – (a) CT angiography performed 5 days after admission revealed significant stenosis of LICA (the arrows indicate the
extent of intramural hematoma). (b) Follow-up CT angiography 15 weeks after the first visit showed a near total
reconstitution of LICA lumen.
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Fig. 5 – The left side tongue muscle electromyography –

short complex repetitive discharges (rd) and fibrillations (f)
are an evidence of acute denervation.
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