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Introduction

Acute laryngitis is an acute inflammatory condition of the 
larynx with either infectious or non-infectious etiology.1) Al-
though acute laryngitis is clinically diagnosed and usually 
self-limiting disease, attention should be given to diagnosis 
and treatment in atypical cases.2) Branch of the vagus nerve 
innervates each side of the larynx providing sensory func-

tion. Therefore, acute laryngitis can be clinically similar to 
herpes zoster infection of the larynx when varicella zoster 
virus (VZV) affects the vagus nerve.3) A significant diagnos-
tic finding of herpes zoster of the vagus nerve (VHZ) is uni-
lateral vesicular eruption of the larynx as observed by laryn-
goscopy. However, VHZ is not typically suspected because of 
its rare occurrence.4) Thus, understanding vagus nerve func-
tion and the manifestations of VHZ are important for proper 
diagnosis. Herein, we report a case of VHZ that initially pre-
sented with acute laryngitis followed by vocal fold paresis.
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Acute laryngitis and acute inflammatory diseases of either infectious or non-infectious causes 
have similarities with herpes zoster of the vagus nerve (VHZ). We present a case which was 
initially diagnosis wtih acute laryngitis but finally diagnosed as VHZ. A 41-year-old male pre-
sented with an ongoing fever, throat pain and right otalgia lasting for two days with worsening 
symptoms despite nonsteroidal anti-inflammatory drug medication. Initially, he was treated 
conservatively as acute laryngitis was suspected. However, VHZ was subsequently diagnosed 
in this patient after considering unilateral auricular and laryngeal vesicles which were fol-
lowed by ipsilateral vocal fold paresis. An antiherpetic agent and prednisolone were adminis-
tered upon the presentation of vocal fold paresis. Axonotmesis was discovered by laryngeal 
electromyography one week after the appearance of vocal fold paresis. All symptoms subsided 
after one month. These results highlight the importance of understanding vagus nerve func-
tion in developing a differential diagnosis for laryngitis and VHZ. 
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Key Words   ‌�Electromyography ㆍHerpes zoster ㆍVagus nerve ㆍ  
Varicella zoster virus infection.

This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Case Report Korean J Otorhinolaryngol-Head Neck Surg 2021;64(3):188-91 / eISSN 2092-6529 

https://doi.org/10.3342/kjorl-hns.2020.00010

https://orcid.org/0000-0002-4645-0678
http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2020.00010&domain=pdf&date_stamp=2021-03-21
http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2020.00010&domain=pdf&date_stamp=2021-03-21


Herpes Zoster Infection with Isolated Vagus Nerve Involvement █ Shin JW, et al. 

www.kjorl.org   189

Case

A 41-year-old male presented with ongoing fever, throat pain 
and right otalgia lasting for two days with worsening symp-
toms despite nonsteroidal anti-inflammatory drug (NSAID) 
medication (talniflumate 370 mg, three times/day). There was 
no underlying disease other than well controlled type II dia-
betes mellitus. The patient presented with laryngeal swelling 
limited to the right aryepiglottic fold, which was discovered 
during laryngoscopy. However, no definite lesions were iden-
tified on the tympanic membrane, external auditory canal, or 
auricle. The patient was hospitalized with severe throat pain 
and dehydration.

Leukocytosis was observed on laboratory examination in-
dicating possible bacterial laryngitis. Therefore, antibiotics 
and an NSAID were administered. However, skin vesicles on 
the right auricle (cavum area) and ipsilateral laryngeal ulcers 
on the right side of the epiglottis and the aryepiglottic fold oc-
curred one day after admission (Fig. 1A and B). VHZ was sus-
pected because these areas are innervated by sensory branch-
es of the vagus nerve. VZV polymerase chain reaction (PCR) 
and a Tzank smear were performed. Although results of Tzank 
test were negative, typical vesicles were present on the auricle 
and larynx. Therefore, the patient was treated with an antiher-
petic agent (famciclovir 750 mg/day).

The day after vesicular eruption of auricle and the larynx, 
the patient suddenly complained of hoarseness. Impairment 
of right vocal fold mobility was observed by laryngoscopy 
(Fig. 1C and D). Movements of tongue, uvula, and shoulder 
were normal. In addition, there was no facial palsy or nystag-
mus, and Rinne and Weber tests were also normal. Contrast 
computed tomography of the neck was performed for differ-
ential diagnosis of other diseases causing impairment of vo-
cal fold mobility. There was no pathological lesion except dil-
atation of the right pyriform sinus. Prednisolone (40 mg/day) 
was given for five days while monitoring blood glucose to 
minimize additional nerve damage and prevent postherpetic 

neuralgia. Fever and pain subsided four days after hospital-
ization, which was a week after the onset of symptoms. VZV 
DNA PCR and IgM serologic test results were negative upon 
disappearance of symptoms.

Laryngeal electromyography (EMG) was performed on 
both the cricothyroid and thyroarytenoid muscles one week 
after right vocal fold paresis appeared. Positive sharp waves 
(PSW) were detected on the right cricothyroid muscle in the 
resting state, and motor unit action potential of the right cri-
cothyroid muscle (size and number of muscle fibers) was re-
duced during phonation. This may have been due to nerve 
damage (Fig. 2). However, EMG evaluation of the thyroary-
tenoid muscle failed despite several attempts because of se-
vere pain during needle insertion and muscularity of the pa-
tient’s neck. Improvement in laryngeal ulcers and auricular 
skin vesicles was observed within two weeks after the ap-
pearance of symptoms, and vocal fold mobility completely 
recovered after one month.

Discussion 

The vagus nerve originates at the medulla oblongata of the 
brainstem and controls the autonomic nervous system, sen-
sory action of various organs, and motor function of some 
skeletal muscles.3) Since the main manifestation of herpes zos-
ter (HZ) infection is a skin or mucosal lesion appearing in an 
area that is innervated by an infected nerve, the location of vesi-
cles indicates which nerve is affected by VZV infection.5,6) 
Thus, VHZ was suspected in this patient because of the obser-
vation of vesicular lesions in the ipsilateral auricle and larynx. 
In addition, accompanying ipsilateral vocal fold paresis made 
VHZ more likely based on the function of the vagus nerve. 
Although specific serum antibody titers and VZV PCR ex-
hibit high sensitivity and specificity in the diagnosis of HZ, it 
is important to consider that false negatives may be seen in the 
acute phase of HZ infection or in immunocompromised pa-
tients.7) In the literature review, VZV infection of cranial nerve 

A B C D
Fig. 1. Clinical manifestations. Multiple vesicles on right concha cavum area (A). Mucosal ulcerative lesions on right side of the larynx (B). 
Full abduction view of vocal folds (C). Full adduction view of vocal folds (D).
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generally present as multiple cranial neuropathies, and isolated 
vagus nerve involvement of HZ has been reported only a few 
cases.5,8) Thus, understanding the functions of the vagus nerve 
is critical for differential diagnosis of VHZ or acute laryngitis. 

Attention should be given to patients infected with HZ to 
minimize the risk of permanent nerve dysfunction, posther-
petic neuralgia, and motor nerve palsy. Injury of the infected 
nerve is the pathogenic cause of neuropathy upon VZV reac-
tivation. This injury is due to inflammation or impairment of 
vascular circulation followed by permanent scarring. Antiher-
petic agents are known to reduce acute pain, duration of vi-
ral shedding, and risk of postherpetic neuralgia in HZ infec-
tion.9) In addition, steroid therapy is an important option for 
treatment HZ infection and is also widely used in patients 
with Ramsay Hunt syndrome.10) Although the use of steroids 
for the recovery of vocal fold mobility in general idiopathic 
vocal fold palsy is controversial, steroid use may be helpful 
for reducing postherpetic pain and improving the prognosis 
of VHZ by minimizing further nerve injury.11)

Although vocal fold paresis can be simply diagnosed by la-
ryngoscopy, electrophysiologic tests such as electroneurog-
raphy or EMG are performed for the diagnosis and prognosis 
of injury to motor nerves.12,13) Nerve damage is generally clas-
sified into three types: neurapraxia, axonotmesis, and neurot-
mesis, which are considered first-, second-, and third-degree 
injuries, respectively. Neuraparaxia is predominantly caused 
by blunt trauma and causes a temporary conduction block 
with demyelination. Axonotmesis is axonal loss associated 

with preservation of connective tissue layers. Neurotmesis is 
the disruption of the nerve and nerve sheath with only partial 
recovery. This classification system is helpful for understand-
ing the degree of nerve injury and prediction of motor func-
tion recovery. The timing of EMG implementation is recom-
mended 2-3 months after nerve injury since there is minimal 
risk of further degradation of nerve function and relatively 
accurate prediction of recovery at that time.14) PSW (sponta-
neous action potential from denervated muscle fiber) was 
detected one week after vocal fold paresis in the case described 
herein. Since PSW is generally detected within 1-2 weeks af-
ter neuropathies, this finding indicated that recovery of nerve 
conduction was likely due to the preservation of the connec-
tive tissue layer. In the current case, we observed diagnosti-
cally relevant PSW and predicted recovery of vocal fold mo-
bility shortly after injury. However, we were able to detect 
PSW in only cricothyroid muscle, but not in thyroarytenoid 
muscle. EMG evaluation of thyroarytenoid muscle was im-
possible despite several attempts in this patient because of 
severe pain upon needle insertion. Thus, we should keep in 
mind that EMG of the thyroarytenoid muscle may not be pos-
sible in obese or uncooperative patient.15)

A thorough understanding of vagus nerve function is im-
portant for the differential diagnosis of laryngitis and VHZ. 
Careful physical examination including laryngoscopy is an 
essential procedure. In addition, early EMG also may help to 
estimate the degree of nerve injury and predict recovery of 
vocal fold mobility.

Needle EMG R cricothyroid Needle EMG R cricothyroid
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Fig. 2. Laryngeal EMG of right CT muscle after a week after vocal fold paresis. Positive sharp waves (arrows) were detected on laryn-
geal EMG from right CT muscle after a week after injury (A). Decreased motor-unit action potentials at right CT muscle (B). EMG: elec-
tromyography, CT: cricothyroid.
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