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Introduction

The hypoglossal nerve, cranial nerve XII, functions to
control movements of the tongue and infrahyoid muscles.!
Nerve damage is a known potential consequence following
intubation under general anesthesia.> The most commonly
injured nerves after orotracheal intubation are the recurrent
laryngeal, lingual, and hypoglossal nerves.> Pressure from
the blade of the laryngoscope can cause shearing to the
hypoglossal nerve fibers, resulting in damage.? This damage
can lead to dysarthria, dysphagia, and tongue deviation.”¢

This case report details a patient who underwent general
anesthesia and endotracheal intubation for an exploratory
laparotomy who subsequently experienced unilateral
hypoglossal nerve palsy.

Case Presentation

A 22-year-old woman weighing 94.3 kg, ASA III, received
general anesthesia for an exploratory laparotomy to biopsy
a pelvic mass. She had a past medical history significant for
obesity class III, anemia, thrombocytopenia, and ovarian
cancer. Prior to the operation, her neurologic exam was
completely normal. Her Mallampati score was II with a
normal mouth opening. The patient was preoxygenated with
an anesthesia mask at 100% FiO2. Subsequently, general
anesthesia was induced with propofol. Succinylcholine was
used for muscle relaxation to facilitate intubation. After
4 minutes of preoxygenation with a mask, she underwent
laryngoscopy and orotracheal intubation. Intubation was
performed with a McGrath size 3 laryngoscope blade. The
patient was intubated with a 7.5 mm cuffed endotracheal
tube, secured at 22 cm at the lips.

Anesthesia was maintained with sevoflurane. The surgery
was completed without complications, and the patient was
successfully extubated. The total length of anesthesia was 151
minutes.

On evaluation in the post-anesthesia care unit, there
was no evidence of damage to the dentition, tongue, mouth,
and oropharynx. The following day, the patient complained
of right-sided tongue numbness and difficulty swallowing.
On evaluation, her tongue was noticeably swollen with a
prominent right-sided deviation (Figure 1). The patient
reported odd sensations while swallowing but was able to
swallow a liquid meal. She was informed that the tongue
deviation was likely cranial nerve XII neuropraxia due to
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intubation, and that her symptoms would likely resolve
spontaneously in 1-2 weeks. Eight days later, after the patient
had been admitted to our children’s hospital oncology unit,
pediatric neurology was consulted for further evaluation.
She reported minor improvements in tongue swelling and
deviation, but continued to struggle with swallowing. An
MRI of the brain with and without contrast was obtained to
ensure a cranial nerve XII nucleus lesion was not contributing
to her presentation. MRI brain with and without contrast
demonstrated T2/FLAIR hyperintensity in the right side of
the tongue with mild tongue swelling at the posterior aspect
of the right half of the tongue, suggesting early denervation
changes in the right side of the tongue (Figure 2).

The patient was seen by a speech pathologist who
provided recommendations for eating. The patient was
discharged home with instructions to continue monitoring
for improvement in symptoms.

Discussion

Cranial nerve injuries following airway manipulation
under general anesthesia are rare, however, there exist several
reports of hypoglossal nerve palsy.” The extent of impairment
from these types of injuries depends on the extent and
duration of the initial insult. These deficits may be transient,
involving complete recovery of motor function, or permanent,
with partial or no recovery of function.’ In an analysis of
hypoglossal nerve injury conducted by Shah et al., 43.3% of

Figure 1. Tongue deviation to the right on postoperative
day 9.
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Figure 2. A) MRI Brain Coronal T2 post-contrast. Mild contrast enhancement of patchy T2/FLAIR hyperintensities on right side
of tongue. B) MRI Brain Axial T2. Mild swelling in the posterior aspect of the right side of the tongue, causing partial effacement
of the right oropharyngeal and hypopharyngeal passage. C) MRI Brain Axial T2 post-contrast. Mild contrast enhancement of

patchy T2/FLAIR hyperintensities on right side of tongue.

patients had complete resolution of symptoms 6 weeks after
surgery, 40% had complete resolution of symptoms 6 months
after surgery, and an additional 8.3% had persistent symptoms
at varying follow-up intervals.’Potential mechanisms of
hypoglossal nerve injury during intubation include head
positioning and excessive inflation of the cuff in the larynx
or extubation with an inflated cuff.**!° Other mechanisms of
injury specifically involving the anatomy of the hypoglossal
nerve have been proposed: nerve compression at the hyoid
bone, nerve stretching over the transverse process of the
first cervical vertebrae, shearing of the distal nerve fibers
from pressure exerted by the laryngoscope blade, and nerve
compression via calcification of the stylohyoid ligament.” The
pathway of the hypoglossal nerve is extensive, exiting the
medullary segment of the brainstem, passing through the
hypoglossal canal and major vessels of the neck, running near
the greater cornu of the hyoid bone, and then terminating
along the mylohyoid muscle of the tongue. These fibers are
relatively superficial and can be compressed by a laryngoscope
blade during intubation.MRI and CT can play important
diagnostic and localizing roles in cases of hypoglossal nerve
palsy. Depolarization of the resting membrane potential as
a result of denervation has been shown to inhibit sodium-
potassium pump function, thus increasing intramuscular
capillary volume and extracellular fluid."! Through this
mechanism, denervation edema may be seen on the affected
side of the tongue in hypoglossal nerve palsy. On MRI in the
acute and subacute settings, this appears as an increase in
T2 signal intensity and increased gadolinium enhancement
in the affected side. In cases of chronic denervation with
associated reduction in ipsilateral muscle bulk and increased
fatty infiltration, ipsilateral volume loss and hypoattenuation
will be present on CT and T1 shortening on MRI. Imaging
may be able to help isolate the site of injury to the carotid
or posterior sublingual space if there is atrophy of infrahyoid
muscles present.' Our patient had a relatively uncomplicated

intubation, without note of excessive cuff inflation in
anesthesia records. MRI in the subacute setting demonstrated
denervation edema, as identified by an increased T2 signal
intensity in the posterior aspect of the tongue. There were
no imaging findings suggestive of injury and atrophy of
the infrahyoid muscles. Four weeks following our patient’s
initial insult, she had shown very minor improvements in
symptoms. Considering this trajectory, we anticipate she will
have a relatively slow recovery, if full recovery is possible.

Ethics approval: This study was performed in accordance
with appropriate ethical standards.

Consent to participate: Patient consent obtained

Consent for publication: Patient consent obtained
Availability of data and material: Data obtained from chart
review, which is protected for participant privacy given the
nature of a case report involving a single patient.

Declarations:

Funding: There are no funds to disclose for this publication.
Conflicts of interest/competing interests: There are no
competing financial interests or non-financial interests to
disclose for this publication.

References

1. Gorolay VV, Tran NA, Tade R, Baugnon K, Aiken A, Wu
X. The ptotic tongue—imaging appearance and patholo-
gy localization along the course of the hypoglossal nerve.
Neuroradiology. 2023;65(10):1425-1438. doi:10.1007/
s00234-023-03204-y

2. 'Thiruvenkatarajan V, Van Wijk RM, Rajbhoj A. Cranial
nerve injuries with supraglottic airway devices: a system-
atic review of published case reports and series. Anaes-
thesia. 2015;70(3):344-359. doi:10.1111/anae.12917

3. Leuzinger K, Misra L. Unilateral Hypoglossal Nerve
Palsy in a Patient with a Difficult Airway Requiring Pro-

38


https://doi.org/10.1007/s00234-023-03204-y
https://doi.org/10.1007/s00234-023-03204-y
https://doi.org/10.1111/anae.12917

longed Intubation. Case Rep Anesthesiol. 2021;2021:1-3.
doi:10.1155/2021/8842503

Brattou P, Iliakopoulos K, Anagnostou E, Zambelis
T, Polydorou A, Theodoraki K. Bilateral palsy of the
hypoglossal nerve following general anesthesia for
emergency surgery. A case report. Int ] Surg Case Rep.
2022;96:107387. d0i:10.1016/].ijscr.2022.107387

Mourao M, Dinis I, Quadros G, Neves C, Raposo S, Ro-
drigues F. Unilateral hypoglossal nerve paralysis after
microlaryngeal surgery. ] Clin Images Med Case Rep.
2024;5(1). doi:10.52768/2766-7820/2826

Izgi M, Halis A, Uzun S. Unilateral Hypoglossal Nerve
Palsy After Lumbar Disk Herniation Surgery. JARSS.
2024;32(1):69-71. doi:10.54875/jarss.2024.45822

Shah AC, Barnes C, Spiekerman CE Bollag LA. Hy-
poglossal Nerve Palsy After Airway Management for
General Anesthesia: An Analysis of 69 Patients. Anes-
thesia & Analgesia. 2015;120(1):105-120. doi:10.1213/
ANE.0000000000000495

11.

Clinic and Case Reports

Bakhshaee M, Bameshki AR, Foroughipour M, Zaring-
halam MA. Unilateral recurrent laryngeal and hypoglos-
sal nerve paralysis following rhinoplasty: a case report
and review of the literature. Iran ] Otorhinolaryngol.
2014;26(74):47-50.

Choi Y], Lee JH, Shin YD. Transient hypoglossal nerve
palsy after transoral intubation for general anesthesia.
Pak ] Med Sci. 2017;33(3). d0i:10.12669/pjms.333.11662

. Ulusoy H, Besir A, Cekic B, Kosucu M, Geze S. Tran-

sient unilateral combined paresis of the hypoglossal
nerve and lingual nerve following intubation anesthesia.
Braz ] Anesthesiol. 2014;64(2):124-127. d0i:10.1016/j.
bjane.2012.12.003

Titelbaum DS, Sodha NB, Moonis M. Transient Hemi-
glossal Denervation during Acute Internal Capsule In-
farct in the Setting of Dysarthria—Clumsy Hand Syn-
drome. AJNR Am ] Neuroradiol. 2010;31(7):1266-1267.
doi:10.3174/ajnr.A1874

39


https://doi.org/10.1155/2021/8842503
https://doi.org/10.1016/j.ijscr.2022.107387
https://doi.org/10.52768/2766-7820/2826
https://doi.org/10.54875/jarss.2024.45822
https://doi.org/10.1213/ANE.0000000000000495
https://doi.org/10.1213/ANE.0000000000000495
https://doi.org/10.12669/pjms.333.11662
https://doi.org/10.1016/j.bjane.2012.12.003
https://doi.org/10.1016/j.bjane.2012.12.003
https://doi.org/10.3174/ajnr.A1874

