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Case Report

Isolated hypoglossal nerve neuropathy in vertebral 
dolichoectasia: Microvascular decompression by vessel 
transposition with Teflon cuff
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INTRODUCTION

e hypoglossal nerve (HN) provides motor innervation to the muscles of the tongue, as well as 
the genioglossus, styloglossus, and hypoglossus muscles. e nucleus of the HN is located in the 
lower parts of the medulla oblongata, near the floor of the fourth ventricle. Axons run ventrally 
to the anterolateral sulcus between the pyramid and the inferior olive and exit as part of a group 
of roots, connecting into 2 (80%) or 3 trunks (20%).[2]

Nerve damage disrupts the balancing action of the genioglossus muscle, which deviates the 
tongue in the opposite direction. erefore, the neuropathy of the HN (NHN) leads to the classic 
triad of chewing difficulties, dysphagia, and dysarthria.

HN has five segments: the medullary, cisternal, skull bases, carotid space, and sublingual 
segment.[25] e intradural V3 segment of the vertebral artery lies in the premedullary cistern in 
in close proximity to the HN.[7] In addition to the intracranial region, there are two more areas 
of intersection of the sublingual nerve with large vessels, where vasoneural conflict is possible.[2]

ABSTRACT
Background: A clinical case of isolated unilateral  hypoglossal nerve (HN) neuropathy, which spontaneously 
occurred from vertebral artery dolichoectasia and was cured by a new method of microvascular decompression 
by transposition of the vertebral artery using the Teflon cuff.

Case Description: A young patient with an anamnesis of the disease for more than 4 years and complaints of a 
deviation of the tongue to the right and dysarthria was examined. MRI of the brain revealed compression of the 
medulla oblongata by an elongated, dilated, and deformed right vertebral artery. Compression of the medulla 
oblongata and HN was confirmed during surgery. A transposition of the vertebral artery was performed using a 
Teflon cuff in the ventral direction to the clivus. ree months after surgery, positive dynamics was noted in the 
form of regression of dysarthria and improvement of mobility and trophic language.

Conclusion: us, isolated HN neuropathy as a result of compression by an elongated, dilated, and deformed 
vertebral artery is a rare neurological disease that can be successfully treated by transposition using a Teflon cuff.
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NHN is a rare disease[8] and is mainly combined with palsy 
of other cranial nerves or damage to the brainstem. e 
differential diagnosis of NHN includes many different 
conditions of neoplastic, infectious, degenerative genesis, 
trauma, and other diseases.[12] NHN is often the result of 
radiation therapy, surgical procedures, or anesthesia.[14] e 
literature describes cases of nerve damage at the medullary 
segment, when the vertebral artery causes compression of the 
medulla oblongata and, accordingly, the motor nuclei of the 
XII nerve.[14,20,26,28]

In the cisternal segment, HN damage can be caused by 
contact with the V4 segment of the vertebral artery,[1,17,23,24] 

its dissection,[13,15,16] thrombosis, kinking[21] and abnormal 
course,[18] as well as a consequence of an infectious process.[10]

Tumors are the most common cause of NHN and can affect 
every segment of the nerve, but most commonly the one 
passing through the canal of the HN at the base of the skull. 
In the segment of the skull base, NHN can occur due to 
craniocerebral trauma with a fracture of the condyle of the 
occipital bone. Isolated NHN due to mechanical compression 
by vascular structures may occur due to compression in the 
carotid space, aneurysms,[4] or dissections[9] of the internal 
carotid artery. NHN can also be caused by such a rare 
neoplasm as schwannoma of the HN.[3]

Table 1: Vascular conflict of the hypoglossal nerve in the medullary or cisternal segment.

Side Symptoms Pathology Treatment Dynamics

Rollnik et al., 
1996[21]

Left Dysarthria, hemiparesis, 
slight atrophy

Vertebral dolichoectasia No data available No data available

Morini et al., 
1998[18]

Left
Right

•  Dysarthria, right arm 
paresis, hemiatrophy of 
the tongue muscles

•  Hemiatrophy of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the 
medulla oblongata

Dynamic monitoring •  Gradual negative 
dynamics

•  Without 
dynamics

Salvi et al., 
1999[23]

Left Hemiatrophy of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the HN

Dynamic monitoring No data available

Tomasello  
et al., 2005[27]

3 patients on 
the right
2 patients on 
the left

3  patients with dysphagia 
and hemianesthesia

2 patients hemianesthesia

Vertebral dolichoectasia 
with compression of the 
medulla oblongata

Transposition of the 
vertebral artery using 
PTFE

4  patients 
with positive 
dynamics, 
1 without 
dynamics

Graham et al., 
2007[8]

Right Dysphagia, dysarthria, 
hemiparesis of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the HN

Dynamic monitoring No data available

Ahmed et al., 
2008[1] 

Right Hemiparesis of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the HN

Dynamic monitoring No data available

Straube and 
Linn, 2008[24]

Right Headache, hemiparesis of 
the tongue muscles

Compression of the HN by a 
normal vertebral artery

Medical treatment 
(aspirin, angiotensin 
inhibitor, statins)

Partial regression 
of symptoms

Toldo et al., 
2009[26]

Right Headache, hemiparesis of 
the tongue muscles

Vertebral dolichoectasia 
with compression of the 
medulla oblongata

Dynamic monitoring No data available

Yamamoto  
et al., 2011[28]

Right Dysphagia, dysarthria, 
hemiparesis of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the 
medulla oblongata

No data available No data available

Meila et al., 
2012[17]

Right Dysarthria, hemiatrophy of 
the tongue muscles 

Compression by the 
calcified hypoglossal artery

Medical treatment 
(carbamazepine)

No data available

Kollmann  
et al., 2016[14]

Right Dysphagia, dysarthria, 
hemiparesis of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the 
medulla oblongata and HN

Dynamic monitoring No data available

Ren et al., 
2017[20]

Left Hemiparesis of the tongue 
muscles

Vertebral dolichoectasia 
with compression of the 
medulla oblongata

Interposition using 
PTFE

Positive dynamic

Cheong et al., 
2017[5]

Left Dysphagia, dysarthria, 
hemiparesis of the tongue 
muscles

Compression of the HN by 
vertebral artery

Interposition using 
PTFE

Positive dynamic

Total 19
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Table 1 contains works describing neurovascular conflict of 
the HN in the medullary or cisternal segment. In most cases, 
the tactics chosen were dynamic monitoring and/or medical 
treatment. ere are a few cases describing microvascular 
decompression of the HN by interposition of the vertebral 
artery using a Teflon[5] and one work provides details of 
performing vertebral artery transposition in five patients.[27]

CASE DESCRIPTION

A 28-year-old man in full health condition spontaneously 
developed weakness of the right side of the tongue with 
its deviation to the right, 4  years later dysarthria appeared. 
At the debut of the disease, the patient noted fascial 
twitching (fasciation?) of half of his tongue. e patient 
had no history of neck trauma, infectious, and autoimmune 
diseases. He was treated as an outpatient under the care of a 
dentist. Results of physical examination of the patient were 
unremarkable. Neurological examination revealed only 
peripheral neuropathy of the right side of the tongue with 
significant atrophy with no signs of deficits on the part of 
other cranial nerves. A brisk bilateral gag reflex was detected. 
Cerebellar function was normal, with no symptoms or signs 
of brainstem compression or increased intracranial pressure. 
General blood count and C-reactive protein levels excluded 
an infectious cause. MRI revealed a dolichoectasia of the right 
VA, which severely compressed the medulla oblongata and 
roots (XII cranial nerve?) exiting the trunk at the level of the 
deformity [Figure 1]. e depth of the premedullary cistern 
was 9  mm according to MRI data, which was considered 
to be enough distance to move the artery. We believed that 
there was a high probability that it was the vertebral artery 
that was the “causal factor” for the neuropathy of the HN 
at the medullary segment. As the patient showed negative 
dynamics with the development of dysarthria, surgical 
intervention was suggested to prevent the progression of 
neurological deficit.

We performed a right-sided “enough” lateral retrosigmoid 
craniotomy in the position of the patient on the left side 
[Figure  2].[22] e V3 segment of the vertebral artery, caudal 
cranial nerves, cerebellum and medulla oblongata are visualized. 
e vertebral artery was characterized by stiffness in the segment 
of interest, formed an elastic nondisplaced C-shaped deformity, 
and compressed the brain stem. At attempts to displace it from 
the ventral surface of the medulla oblongata, the artery returned 
to its previous position, while no significant compression of the 
HN roots by the artery was detected; therefore, it was concluded 
that NHN was caused by nuclear compression.

Given the rigidity of the causal vessel in the area of conflict 
and the predicted low efficiency of interposition, we 
performed transposition of the vertebral artery by forming 
a cuff of Teflon material and moving the artery anteriorly by 
fixing the cuff in the anteromedial direction to the dura mater 

of the posterior surface of the clivus with single sutures. 
During transposition, to reduce the stiffness of the main 
artery, temporary clipping of the vertebral artery was used for 
7 min [Figures 3 and 4, Video 1]. After arterial transposition, 
control intraoperative Doppler and intraoperative 
fluorescence angiography using ICG were performed: no 
signs of blood flow abnormalities were detected. In addition, 
interposition was performed by placing a Teflon fiber gasket 
between the medulla oblongata and the right VA.

In the 1st day after the surgery, the patient underwent MRI 
of the brain, visualized the displaced vertebral artery without 
signs of brainstem compression, the right vertebral artery 
and other arteries of the posterior cranial fossa contrasted 
homogeneously, no arterial narrowing or deformities were 

Figure 2: Patient position.

Figure 3: Intraoperative picture: (a) wrapping the vertebral artery 
with a Teflon strip and (b) transposition the artery by fixing the cuff 
to the dura mater of the clivus with single sutures.

a b

Figure 1: (a) Photograph of a patient demonstrating hemiatrophy of 
the tongue on the right side, (b, c) MRI of the brain (mode T1W-3D, 
T2W-3D). Visualized conflict of the vertebral artery and medulla 2 
oblongata.

a b c
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observed [Figure 5]. In the 1st week after the operation, the 
patient noted improvement in the neurological status in the 
form of dysarthria regression. He was discharged from the 
hospital on the 7th day after the operation.

Figure  4: Images describing the technique of 
transposition the artery: – visualized conflict of 
arterial and neural structures, (b) making the 
cuffs of Teflon material, (c) arterial transposition 
by suturing the cuff to the dura mater, and 
(d) additionally interpositioned with Teflon gasket.

a

c

b

d At the follow-up examination after 3 months, the atrophy of 
the tongue muscles had not regressed, but the patient noted 
an improvement in the mobility of the tongue [Figure 6].

CONCLUSION

Classical methods of interposition using Teflon material 
in microvascular decompression are mainly used in cases 
of neurovascular conflicts with small caliber arteries. By 
definition, this method is of poor efficacy in cases of conflicts 
caused by large arteries such as the vertebral and basilar 
arteries, especially in their dolichoectasia and sclerotization. 
e large diameter of the arteries, thicker, rigid or elastic 
walls, and high blood pressure in the lumen of these vessels 
make them less mobile, difficult to shift, and prone to 
recoiling.

e Teflon gaskets are sometimes not reliable enough to 
hold and fix such vessels in the optimal position. erefore, 
microvascular decompression in cases caused by large caliber 
arteries is always a difficult technical problem. ere are 
various techniques of using a combination of Teflon (and 
other synthetic materials) strips and fibrin-thrombin glue,[19] 
transposition due to hemostatic material,[11] and many 
modifications of this technique using other materials. ere 
is also developed technique of arterial transposition with the 
use of vascular microclips.[6]

e technique of large artery transposition used in this 
clinical case does not require additional instrumental and 
material costs and does not disturb the normal anatomy. e 
advantages of the technique include reliable arterial fixation, 
and its universality allows its use for neurovascular conflicts 
on different floors of the posterior cranial fossa.

is clinical case demonstrates the possibility of diagnostic 
isolated neuropathy of the HN through a detailed clinical 
and instrumental examination. Compression of the HN at 
the medullary segment, a rare neurological disease that can 
be successfully treated by transposition of the vertebral artery 
using a Teflon cuff.

Video 1: e stages of surgical intervention.

Figure 6: MRI of the brain after 3 months (а: T2W-3D, b: T1W-3D). 
Visualized the displaced vertebral artery without signs of brainstem 
compression.

a b

Figure 5: MRI of the brain after surgical intervention (a: T2W-axial,  
b: T2W-coronal). Transposition and interposition of the vertebral 
artery are visualized.

a b
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