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ABSTRACT

Isolated hypoglossal nerve injury is an infrequent occurrence in clinical and forensic traumatology practice. Its etiology includes trauma,
malignancy, vascular events, autoimmune diseases, and complications of surgical procedures. Clinical manifestations resulting from
nerve damage may present early or be delayed. We present the case of a 44-year-old woman who sustained a fracture of the third cer-
vical vertebra following a traffic accident. An anterior approach was employed for instrumentation using an anterior plate spanning two
cervical segments. The patient developed dysphagia and swallowing difficulties and subsequently underwent evaluation for disability
status. Physical examination revealed significant atrophy and asymmetry of the right half of the tongue body, slight rightward deviation
of the tongue apex at rest, and fasciculations. Electromyography performed 22 months after the injury demonstrated chronic axonal
injury of the right hypoglossal nerve. Causality assessment favored the traffic accident as the initiating event, with postoperative edema
and retraction likely contributing to progression. The condition was classified as permanent, and a 25% functional loss was assigned
for tongue paralysis according to national disability criteria. This report highlights the diagnostic, prognostic, and legal complexities of
delayed hypoglossal nerve palsy following cervical trauma and underscores the importance of a multidisciplinary approach in determin-
ing the etiology and prognosis of isolated hypoglossal nerve paralysis, as well as in establishing medical causality.
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INTRODUCTION

Isolated hypoglossal nerve paralysis is a rare medical condi-
tion. It may arise from trauma, neoplasms, cerebrovascular
disease, aneurysm, complications related to medical proce-
dures (such as surgery, intubation, or radiotherapy), or may
be idiopathic in origin.l'*] Due to its anatomical location, the
hypoglossal nerve is one of the cranial nerves least affected by
blunt head trauma. Hypoglossal nerve paralysis may result in
dysphagia, facial twitching, and tongue weakness.

Isolated hypoglossal nerve injury has been reported in the
literature primarily as case reports, focusing on treatment ap-

proaches and prognostic outcomes.>¥! However, no studies
addressing this condition from a forensic medicine perspec-
tive have been identified. Medicolegal assessment of hypoglos-
sal nerve injury with delayed symptom onset presents several
challenges. In such cases, it is essential to determine causal-
ity, assess whether the condition is permanent, and evaluate
the severity of clinical impairment (including sensory-organ
dysfunction, functional loss, and degree of disability) for both
criminal and civil proceedings.

The aim of this case report is to highlight the evaluation of
causal relationships and degree of disability based on clinical
functionality from a medicolegal perspective.
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CASE REPORT

A 44-year-old female patient presented to the Department of
Forensic Medicine seven months after a traffic accident with
complaints of dysphagia, tongue weakness, and restricted
tongue movement for disability evaluation. The traffic acci-
dent resulted in comminuted displaced fractures of the C3
vertebral body and the anterior and posterior walls of the
left transverse foramen. Cervical spinal magnetic resonance
imaging (MRI) performed on the day of the accident revealed
edema-like signal changes in the proximal cervical region, as
well as degenerative changes. The patient underwent anterior
surgical intervention using a microsurgical technique due to
an unstable cervical vertebral fracture and traumatic disc pa-

thology. An anterior plate was placed spanning two segments,
including the C3 and C4 vertebral bodies. Discectomy, inter-
vertebral graft placement (cage), and disc prosthesis implan-
tation were performed at the C3—4 level (Fig. I). No major
intraoperative complications were reported. The patient was
discharged on the first postoperative day. In the days follow-
ing discharge, the patient developed swallowing difficulties,
followed by weakness on the right side of the tongue, unin-
tentional tongue biting, and chewing difficulties. Upon rec-
ommendation by an otolaryngologist, she was referred for
swallowing therapy. Atrophy of the right side of the tongue,
rightward deviation of the tongue tip, and fasciculations were
noted during our team's examination seven months after the
injury (Fig. 2). The preliminary diagnosis was considered to be

from right to left.
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Case presentation:
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paralysis of the right peripheral hypoglossal nerve secondary
to trauma. A neurology consultation and electromyography
(EMG) were requested to clarify the diagnosis (central versus
peripheral pathology). It was decided that the patient would
be re-evaluated after an adequate rehabilitation period and
diagnostic confirmation—at least 18 months after the inju-
ry—for a final disability assessment.

Following the neurology consultation, needle EMG was per-
formed on the bilateral intrinsic tongue muscles 22 months
after the trauma. Denervation potentials and neurogenic mo-
tor unit action potentials were observed on the right side,
while EMG findings on the left were within normal limits.
These results were consistent with active chronic axonal
injury of the right hypoglossal nerve. Cranial MRI revealed
no evidence of vascular pathology, mass lesion, or diffusion
restriction. Physical examination demonstrated significant at-
rophy and asymmetry of the right half of the tongue body,
along with slight rightward deviation of the tongue apex in
the neutral position and fasciculations.

The hypoglossal nerve paralysis was considered permanent
(sequela) because there was no clinical improvement despite
adequate treatment and rehabilitation. A causal relationship
was established between the motor vehicle accident and the
nerve paralysis. The patient's degree of disability resulting
from the nerve paralysis was assessed as 25%, according to
the "loss of tongue function due to paralysis" criterion out-
lined in the Regulation on Disability Assessment for Adults.

Written informed consent was obtained from the patient
publication of this case report and associated images.

DISCUSSION

Hypoglossal nerve palsy can be caused by a variety of pa-
thologies (such as malignancy, cerebrovascular events, and au-
toimmune diseases), as well as trauma and surgery. The most
common etiological factors are surgical complications and
malignancies.[*” Hypoglossal nerve injury has been reported
as a surgical complication following anterior cervical spine
surgery and carotid endarterectomy.®”! Approximately 4%
of hypoglossal nerve palsy cases are caused by trauma, with
the majority involving occipital condyle fractures affecting the
hypoglossal canal.®! Isolated hypoglossal nerve palsy may oc-
cur after penetrating trauma,l'” stretching of the nerve in the
cervical region,l''! and minor head trauma.l! Assessing cau-
sality between trauma and nerve injury requires an in-depth
understanding of the course of the hypoglossal nerve. The
hypoglossal nerve originates from the medulla oblongata. Af-
ter following a lateral and caudal course within the cranium,
it passes through the hypoglossal canal. Upon exiting the cra-
nium, it travels downward in the neck, in close proximity to
the internal carotid artery and the internal jugular vein, until
it reaches the mandibular angle. Beyond this point, it con-
tinues anteriorly to innervate its target tissues.["'Z Along its
course through the cervical region, the nerve is susceptible to
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injury caused by surgical complications (such as traction) and
trauma. In our case, a C3 comminuted vertebral fracture was
accompanied by soft tissue edema in the region correspond-
ing to the adjacent nerve pathway. Because the fracture was
unstable, anterior cervical instrumentation was performed.
Considering the site and mechanism of trauma, it was as-
sumed that nerve stretching due to acceleration-deceleration
forces, along with edema, caused neurapraxia. Furthermore,
the use of retractors during surgery and postoperative soft
tissue swelling may have exacerbated the nerve injury.

The hypoglossal nerve innervates the extrinsic and intrinsic
muscles of the tongue (except for the palatoglossus muscle),
enabling movements such as tongue protrusion and retraction.
[2] |t plays a crucial role in swallowing and speech. Dysphagia,
dysarthria, odynophagia, tongue weakness, and headache are
common symptoms of hypoglossal nerve palsy.! Symptoms
may appear either abruptly or in a delayed manner following a
traumatic event or surgical procedure. Delayed symptom on-
set may result from nerve compression caused by displaced
fracture fragments, callus formation, hematoma, or increased
edema at the fracture site.®! Delayed onset occurs in approx-
imately 38% of cases involving traumatic hypoglossal nerve
injuries.l'¥ Clinical findings may remain undetectable in the
early stages of trauma unless axonotmesis or neurotmesis
is present. Dysphagia and dysarthria are frequently observed
in the postoperative period, particularly after anterior surgi-
cal approaches.l'"¥! This can make the diagnosis of hypoglossal
nerve palsy difficult in the postoperative setting. One of the
most important clinical indicators is noticeable tongue devia-
tion. In our case, the initial neurological examination follow-
ing the trauma revealed no cranial nerve deficits. However,
the patient subsequently reported a gradual progression of
dysphagia in the early postoperative period, which was con-
sidered consistent with delayed-onset hypoglossal nerve in-
jury. Evaluation suggested that increasing edema in the para-
spinal and parapharyngeal regions, secondary to surgery, may
have contributed to the onset or worsening of symptoms.

The prognosis of hypoglossal nerve injury largely depends
on the underlying cause. In idiopathic cases, nerve function
typically returns to normal within a few days.! The majority
of unilateral isolated hypoglossal nerve injuries recover nor-
mal function within the first six months.I'"*l However, in some
traumatic cases and injuries resulting from surgical complica-
tions, the subsequent nerve palsy may become permanent.
1171 In our case, the clinical findings of hypoglossal nerve pal-
sy persisted for approximately 22 months after the accident,
with no improvement in symptoms or neurological signs. The
absence of nerve palsy findings in the early post-traumatic
period, along with the worsening of symptoms in the early
postoperative phase, suggests that neurapraxia caused by a
stretch injury during the trauma may have progressed to per-
manent nerve damage due to increased traction and com-
pression from surgery-related edema. In forensic medical
practice, if symptoms of nerve injury persist for at least 18
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months, the condition is considered permanent (sequela). In
accordance with this principle, the resulting disability in this
case was considered permanent. The degree of impairment
was determined in accordance with the relevant regulation
concerning functional loss of the tongue due to paralysis.

In the medicolegal evaluation of the case, the trauma dy-
namics and associated findings (such as fracture and edema)
suggest that traction and acceleration-deceleration forces in
the cervical region may have caused injury to the hypoglossal
nerve along its anatomical course. Given that clinical signs
of nerve injury may not be immediately evident in the early
post-traumatic phase, it was hypothesized that either the
comminuted fracture of the C3 vertebra or the traumatic
forces responsible for the fracture could have induced hypo-
glossal nerve damage. Postoperatively, edema resulting from
the surgical procedure may have facilitated the onset or wors-
ening of clinical symptoms and may have contributed to the
progression of the nerve injury to a permanent condition. It
was further assessed that both the trauma and the potential
surgical complication may have independently contributed to
the development of the nerve palsy, complicating the differ-
entiation of their individual effects (alternative causation).l'8!
Consequently, it was determined that the surgical procedure
did not interrupt the chain of causation between the traffic
accident and the nerve injury. A causal link was established
between the traffic accident and the hypoglossal nerve palsy.
Due to the complexity of the case, a neurology consultation
was requested. The neurology board concluded that the cur-
rent clinical condition could not be attributed solely to the
surgery and was more plausibly related to the accident. This
clinical opinion supported our medicolegal evaluation. The
medicolegal assessment algorithm for such cases is presented
in Figure 3.

CONCLUSION

Isolated hypoglossal nerve injury is an uncommon condition.
For medicolegal assessment, it is essential to understand
its prognosis, causes, and clinical manifestations. However,
in forensic traumatology, establishing causality is not always
straightforward. Each case must be evaluated individually.
The mechanism of trauma, associated findings, anatomical
localization of the injury, and the patient's clinical presenta-
tion should all be carefully considered in every forensic case.
Medical interventions that have the potential to influence or
interrupt the causal relationship must be thoroughly analyzed,
and complex cases should be managed using a multidisci-
plinary approach.
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OLGU SUNUMU - 0Z

Unilateral hipoglossal sinir paralizisinde illiyet bagi ve maluliyet degerlendirmesi:
Olgu sunumu

Hipoglossal sinir paralizisi klinikte ve adli travmatolojide nadir goriilen bir durumdur. Sinir hasari etiyolojisinde travma, malignite, otoimmiinite ve
cerrahi komplikasyonlar gibi cesitli nedenler bulunmaktadir. Sinir paralizisine bagh semptom ve klinik bulgular erken dénemde veya gecikmis olarak
gozlenebilir. Bu yazida trafik kazasi sonucu servikal 3.vertebrasinda fraktiir gelisen 44 yasindaki kadin bir olgu sunuldu. Anterior cerrahi yaklagimla
servikal vertebrada iki segmentte anterior plak ile enstriimantasyon yapilmistir. Disfaji ve yutma sikayetleri gelisen hasta maluliyet agisindan tarafi-
mizca degerlendirildi. Fizik muayenede, dil sol yarisinda atrofi ve asimetrik goriinim tespit edildi. Notral pozisyonda dil apeksinde sag deviasyon ve
fasikiilasyon goriildi. Kaza sonrasi 22. ayda gergeklestirilen elektromiyografide sag hipoglossal sinirde kronik aksonal hasar tespit edildi. Hastadaki
semptom ve bulgularin, trafik kazasiyla illiyet baginin oldugu degerlendirildi. Cerrahi islem ve postoperatif donemde gelisen 6demin bulgulari siddet-
lendirdigi distiniildii. Hastada dil paralizisine bagli fonksiyonel kaybin kalici oldugu ve gelisen dil paralizisinin Eriskinler icin Engellilik Degerlendirmesi
Hakkinda Yonetmelik hiikiimlerine gore hastada %25 engel oranina neden oldugu belirlendi. Bu olgu sunumunda, servikal travma sonrasi gelisen
gecikmis izole hipoglossal sinir paralizisinin tanisal, prognostik ve medikolegal degerlendirmesindeki zorluklarin tartisiimasiyla birlikte sinir hasarinin
etiyolojisi, prognozu ve illiyet baginin belirlenmesinde kapsamli ve multidisipliner yaklagimin 6neminin vurgulanmasi amagland.

Anahtar sozciikler: Adli travmatoloji, hipoglossal sinir paralizi, anterior servikal cerrahi, medikolegal illiyet bagi, maluliyet degerlendirmesi.
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