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Mandibular osteonecrosis following herpes zoster infection in the mandibular
branch of the trigeminal nerve: a case report and literature review
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Abstract (J Korean Assoc Oral Maxillofac Surg 2015;41:357-360)

Herpes zoster virus (HZV) infections are caused by reactivation of the varicella zoster virus. Reactivation symptoms commonly affect the thoracolum-

bar trunk, and rarely affect the mandibular branches of the trigeminal nerve. When the mandibular branches are involved, lesions appear proximal to

the innervation area. This condition may be associated with exfoliation of the teeth and osteonecrosis of the jawbone. We report a case of mandibular

osteomyelitis after herpes zoster infection and we present a review of the literature on mandibular-branch involvement of HZV-related osteonecrosis.
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I. Introduction

Varicella zoster virus (VZV) causes chickenpox and herpes
zoster (HZ). Though chickenpox usually only results in be-
nign childhood illness, the virus remains in the sensory gan-
glia in a latent state. Reactivation of the latent virus causes
HZ, which presents as a cutaneous vesicular eruption in the
area innervated by the affected sensory nerve'. HZ usually
occurs in middle-aged and elderly people, at an average rate
of approximately 2-3 per 1,000 people per year. The inci-
dence increases with age: the rate is 5 per 1,000 people per
year among patients >50 years old, 7-8 per 1,000 people per
year among patients >60 years old, and 10 per 1,000 people
per year among patients >80 years old’. Predisposing factors
include having human immunodeficiency virus (HIV)/AIDS,
leukemia, lymphoma, or diabetes mellitus, or undergoing

systemic steroid treatment, chemotherapy, or radiotherapy.

Jae-Yeol Lee

Department of Oral and Maxillofacial Surgery, Pusan National University
Hospital, 179 Gudeok-ro, Seo-gu, Busan 49241, Korea

TEL: +82-51-240-7429 FAX: +82-51-240-7706

E-mail: omsljy@pusan.ac.kr

ORCID: hitp://orcid.org/0000-0003-0678-2499

@ 7his is an open-access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (htip://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.

Copyright © 2015 The Korean Association of Oral and Maxillofacial Surgeons. All
rights reserved.

Stress or trauma can also induce HZ**. The most commonly
affected sites are the thoracic dermatomes (T3-L3, 56%) and
the trigeminal ganglia (~20%). Of the three branches of the
trigeminal nerve, the one that leads to the ophthalmic nerve
is affected most frequently. Oral manifestations accompany
other more common symptoms when the maxillary or man-
dibular branches are involved®. When there is maxillary or
mandibular involvement, complications, such as alveolar
bone necrosis or tooth exfoliation, are reported to occur™,
Herein, we report a case of osteonecrosis in the mandible af-
ter a HZ infection that involved the mandibular branch of the
trigeminal nerve and we present a literature review of similar

cases.

Il. Case Report

A 64-year-old male patient visited at Department of Oral
and Maxillofacial Surgery of Pusan National University
Hospital (Busan, Korea) on December 16, 2013 and his chief
complaint was alveolar bone exposure of the left mandible.
Five weeks before he presented to the hospital, a skin lesion
appeared along the left mandibular area and he was given
an antiviral agent by a dermatologist.(Fig. 1. A) He no other
relevant medical history. Intraoral examination showed al-
veolar bone exposure in the #34, #35 area and third degree
tooth mobility in #31-#35.(Fig. 1. B) Radiographic examina-
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Fig. 1. Preoperative clinical view. A. Extraoral view. B. Intraoral view.
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Fig. 3. Sequestrectomy and teeth removal were conducted. A
sound bone bed was exposed and primarily closed.
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tion showed a diffuse and irregular radiolucent bone lesion
on the left mandible in panoramic view, and low-density soft
tissue swelling was seen on computed tomography.(Fig. 2)
We conducted incisional biopsy and found acute and chronic
inflammation. The patient had no history of receiving a pre-
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Fig. 2. Preoperative radiographs. A.
Preoperative panoramic view. B. Pre-
operative computed tomography view.
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scription for any medication that affects bone metabolism
and had never received radiotherapy. We determined that the
inflammation originated from the patients’ teeth; thus, we
diagnosed his condition as left mandibular osteonecrosis by
trigeminal HZ. We treated him with sequestrectomy and we
removed teeth #31-#35.(Fig. 3) According to histopathology,
eosinophilic intranuclear inclusion bodies and multinuclear
giant cells were observed in the epithelium, and immunohis-
tochemical staining showed the cells were CD68". In the ne-
crotic bone, neutrophils, lymphocytes and plasma cells were
identified in the acute and chronic inflammation areas.(Fig. 4)
No additional tooth loss, bone exposure, or osteonecrosis oc-
curred during the follow-up period. Also, no other complica-
tions, such as postherpetic neuralgia, occurred.

This study was approved by Institutional Review Board of
Pusan National University Hospital (PNUH E-2014158).

Ill. Discussion

Herpes zoster virus (HZV) most often affects the thoracic
dermatomes and the incidence of activation in the trigeminal
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Fig. 4. Histologic findings. A. Eosinophilic intranuclear inclusion bodies and multinucleated giant cells are observed (H&E staining, x400).
B. Stained cells were CD68" (IHC staining, x200). C. Scattered neutrophils, lymphocytes, and plasma cells, which indicated acute and

chronic inflammation, were observed (H&E staining, x400).
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nerve is 13%. In these cases, the ophthalmic nerve is affected
most often, followed by the maxillary nerve and then the
mandibular nerve’. Vesicular lesions can appear on the face,
in the oral cavity, the eyes and the tongue. Additionally, acute
pulpitis, toothache, root resorption and periapical lesions are
often observed when the maxillary and mandibular nerves
are involved. Rarer still, some cases involve osteonecrosis

48,9
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and tooth exfoliation*®’. Jain et al." reported osteonecrosis

and tooth exfoliation in HZV cases, with an average age of
57.6 years old and no difference by gender*".

The pathologic mechanisms behind HZ-involving osteo-
necrosis are controversial, and several hypotheses are under
debate. One hypothesis states that it is due to local vasculitis
caused by direct extension of a neural inflammatory response
to adjacent blood vessels'', which may cause infarction of the
trigeminal vessels and lead to jawbone necrosis by triggering

. . 89,12
ischemia®

. The second hypothesis argues that generalized
infection in the trigeminal nerves is the cause of vasculitis
of the periosteum and periodontium, which induces osteone-
crosis and tooth exofoliation"”. The third hypothesis argues
that osteonecrosis is caused by denervation of the bone, but
that it does not induce serious osteonecrosis during a short
time period". The fourth hypothesis states that systemic viral
infection leads to damage to the odontoblasts, which induces
pulp necrosis. The fifth hypothesis argues that pre-existing
pulpitis, periodontitis, or prior surgical procedures can induce
osteonecrosis .

The treatment goal for HZV infection is to reduce acute
viral infection, acute pain, and postherpetic neuralgia. Imme-
diate administration of an anti-viral agent and active use of
painkillers for postherpetic neuralgia are required’. Acyclo-
vir, valacyclovir, and famciclovir reduce infection symptoms.
Acyclovir at 800-mg doses, five times a day for a week, or

valacyclovir at 1,000-mg doses, three times a day for a week,
reduce HZ-related pain and incidence of postherpetic neural-
gia as well as duration of atypical sensation". Once posther-
petic neuralgia occurs, there are no effective treatments. Tri-
cyclic antidepressants, anticonvulsant agents, gabapentin and
opioids are sometimes used to reduce pain, but administration
of these drugs is limited because of systemic side effects'.
The most effective modality is prophylactic vaccination with
a zoster virus vaccine'’.

Generally, HZV-related osteomyelitis or osteonecrosis
appears 2 to 6 weeks (average, 21.2 days) after HZ reactiva-
tion'’. When HZV-related osteonecrosis of the jaw occurs, it
can be managed by proper antibiotic administration, curet-
tage or debridement of necrotic tissue and periodic follow-
up™*™. In our case, we successfully managed the lesions with
sequestrectomy and we performed a peripheral ostectomy
until unaffected bone was exposed.

There are many predisposing factors for osteonecrosis of
the jawbone. Although HZV infection involving the trigemi-
nal nerve can cause osteonecrosis and tooth exfoliation, this
condition can be managed by immediate administration of an
antiviral agent, safe pain control and surgical removal of the

necrotic tissue.
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