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Alveolar Bone Necrosis and Tooth Exfoliation Following
Herpes Zoster Infection: A Review of the Literature
and Case Report
C. Mendieta,* J. Miranda,* L.l. Brunet,* J. Gargallo,† and L. Berini†

Case Report

Background: Herpes zoster (HZ) presents as a cuta-
neous vesicular eruption in the area innervated by the
affected sensory nerve, usually associated with severe
pain. Oral manifestations of HZ appear when the mandi-
bular or maxillary divisions of the trigeminal nerve are
affected.

Methods: This is a case report of a 63-year-old woman
with HZ infection with trigeminal nerve involvement
that led to a rapid loss of alveolar bone and exfoliation
of two teeth.

Results: The initial intraoral examination showed red-
ness of the alveolar mucosa and gingiva of the lower
right quadrant with multiple well-delimited and painful
erosive lesions affecting the attached gingiva around the
teeth. Two weeks later, teeth number 27 (lower right
canine) and 28 (lower right first premolar) had class III
mobility, flow of purulent exudate from the gingival sul-
cus, and deep pockets (>11 mm). The radiological exam-
ination showed advanced alveolar bone loss around both
teeth. The prognosis for teeth number 27 and 28 was
considered hopeless, and they were extracted. Due to
extensive necrosis there was no interdental alveolar bone.
The case is presented with a review of clinical data from
patients with trigeminal HZ infection associated with
osteonecrosis or exfoliation of teeth previously reported
in the literature. The mechanisms by which the HZ infec-
tion leads to the alveolar bone necrosis are discussed.

Conclusions: Extensive osteonecrosis and exfoliation
of teeth in the area innervated by the nerve affected
by HZ has been reported after HZ infection. Clinicians
should be aware of this possible outcome after a trigem-
inal HZ infection. J Periodontol 2005;76:148-153.
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Varicella-zoster virus (VZV) causes two distinct clin-
ical entities: varicella or chickenpox and herpes
zoster (HZ) or shingles. Chickenpox, a ubiquitous

and extremely contagious infection, is usually a benign
illness of childhood characterized by an exanthematous
vesicular rash. During the initial varicella infection, virus
in the skin travels up the sensory nerves to become
latent in the sensory ganglia. With reactivation of latent
VZV, herpes zoster presents as a cutaneous vesicular
eruption in the area innervated by the affected sensory
nerve, usually associated with severe pain. The mech-
anisms that account for maintenance of latency and
subsequent reactivation remain unknown. Reactivation
results in active viral replication in sensory ganglia fol-
lowed by spread of virus through nerves to the skin,
and a vesicular cutaneous eruption develops in the area
innervated by the affected sensory nerve.1-3

The lesions are most commonly found in the tho-
racic dermatomes accounting for two-thirds of cases.
The typical history is one of several days of itching,
tingling, and burning, followed by a painful vesicular
eruption along the course of the nerve. The vesicles
become cloudy, dry, and crust over after 1 to 2 weeks.
However, it may take as long as 2 to 4 weeks for the
skin to return to normal.1-3

When branches of the trigeminal nerve are involved,
lesions may appear on the face, in the mouth, in the eye,
or on the tongue. Oral manifestations of HZ appear when
the mandibular or maxillary divisions of the trigeminal
nerve are affected. Osseous alterations related to HZ
infection were first reported by Rose4 in 1908, and
Dechaume et al.5 credited Gonnet as the first, in 1922,
to call attention to the alveolar bone necrosis and tooth
loss associated with HZ infection. Since then, only a few
cases have been reported on this rare complication. This
is a case report of a patient with HZ infection of the
trigeminal nerve, with neuralgia and ipsilateral hearing
loss with mandibular nerve involvement that resulted in
alveolar bone necrosis and rapid tooth exfoliation.1-3

CASE REPORT
The patient, a 63-year-old woman previously diag-
nosed with HZ, was admitted to the Dental Clinic of the
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University of Barcelona for diagnosis and treatment of
pain of several weeks duration in the upper right lateral
incisor. At the time of examination the patient had neu-
ralgia and ipsilateral hearing loss related to the HZ infec-
tion involving the right mandibular division of the
trigeminal nerve. A large erythematous zone with mul-
tiple coalescing vesicular and crusting lesions was pre-
sent on the skin of the right mandible and the inferior
lip (Fig. 1). The intraoral examination showed redness
of the alveolar mucosa and gingiva of the lower right
quadrant with multiple well-delimited and painful ero-
sive lesions affecting the attached gingiva around the
teeth. The HZ infection began 11 days earlier with typ-
ical itching and paresthetic sensation. This was followed
3 days later by the appearance of vesicles on an ery-
thematous zone affecting the skin of the right mandible.
The patient was being treated in another center with
oral (800 mg/daily for 10 days) and topical acyclovir
for the HZ infection. She was also on treatment with
carbamazepine for the trigeminal nerve involvement.
The intraoral examination showed a cervical caries
lesion on tooth number 7, early caries lesions in molars
of the fourth quadrant, and generalized gingivitis and
early lesions of chronic periodontitis. The patient was
instructed to rinse with 0.12% chlorhexidine digluconate
three times daily, and dental treatment was delayed until
the resolution of the HZ infection.

The patient was seen again two weeks later. The
skin of the right mandible showed residual crusty
lesions of the HZ infection. After almost a month under
carbamazepine treatment (200 mg b.i.d.) the neural-
gia had improved, but an audiometric evaluation
revealed a 95% hearing loss in the right ear. The patient
described increased mobility of teeth in the lower right

quadrant. The intraoral examination showed redness
of the gingiva and alveolar mucosa with residual
lesions. Upon dental examination, loosening of teeth
number 27 (lower right canine) and 28 (lower right
first premolar) with class III mobility, flow of purulent
exudate from the gingival sulcus, and deep pockets
(>11 mm) around both teeth were detected. Teeth
number 26 (lower right lateral incisor) and 29 (lower
right second premolar) had class II mobility, and there
were no alterations in the remaining teeth of the lower
right quadrant. The radiological examination showed
advanced alveolar bone loss around teeth number 27
and 28 (Figs. 2 and 3).

Figure 1.
Skin lesions at the time of admission 11 days after the onset of the
herpes zoster infection.

Figures 2 and 3.
Intraoral view and radiographic appearance of involved teeth 3 weeks
after the onset of vesicular eruption.
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Figure 4.
View of alveolar sockets. Note that both sockets appear as a single
one due to the total necrosis of the interdental alveolar bone.

The prognosis for teeth number 27 and 28 was con-
sidered hopeless and they were extracted. Due to
extensive necrosis, there was no interdental alveolar
bone (Fig. 4). At the time of removal, fragments of
necrotic alveolar bone were meticulously removed.
Specimens of tissue from the extraction socket and
adjacent buccal and lingual gingiva were taken and
sent for histopathologic examination. The soft tissue
sections showed presence of non-specific granulation
tissue. There were no signs of malignancy, viral infec-
tion, or vasculitis. The patient was placed on antibiotic
therapy (amoxicillin 500 mg, three times daily for 10
days) and was instructed to rinse with 0.12% chlorhex-
idine digluconate. During the postoperative period an
oral surgeon, a periodontist, and other dental staff
treated the patient.

Six weeks later the intraoral lesions had resolved
completely. Teeth number 26 and 29 had class I mobil-
ity and periodontal lesions in the rest of dentition were
controlled. Radiographic examination showed advanced
alveolar bone loss in the extraction sockets previously
occupied by teeth number 27 and 28. Post-herpetic
neuralgia had disappeared completely, while the hear-
ing loss had slightly improved (75% in the right ear).
The patient had a circular scar that appeared as a
hyperpigmented area of about 4 cm on the skin of the
right mandible.

DISCUSSION
The incidence of HZ infection in the general population
has been reported to be 5.4%.6 HZ occurs at all ages,
but it is rare in children and adolescents,7 it usually
appears in individuals older than 45 years of age,8-10

its incidence is highest (five to 10 cases per 1,000
persons) among individuals in the sixth through the
eighth decades of life, and it is slightly more frequent
in males.8 The increased frequency of HZ infection in
individuals with AIDS syndrome has shifted the inci-
dence towards male and younger individuals.9 It can
develop after situations of stress11 or local trauma, but
it is more frequently associated with situations of dimin-
ished immune response as in individuals under sys-
temic corticosteroid treatment, cytostatic chemotherapy,
immunosuppressive agents, or radiotherapy, or it is
associated with malignancies like chronic lymphocytic
leukemia and lymphomas.10,12-16 It has been suggested
that approximately 2% of patients with HZ will develop
a second episode of the infection.1,2

HZ infection may affect cranial nerves, and the
trigeminal nerve is the most frequently affected (18.5%
to 22% of total cases), followed by glossopharyngeal
nerve and hypoglossal nerve.8 Trigeminal nerve
involvement is usually unilateral17,18 and limited to a
single division, more often the first (ophthalmic).19

Oral manifestations appear when the second (maxil-
lary) or third (mandibular) trigeminal divisions are
affected. Frequently, the intraoral lesions are associ-
ated, as in our case, with cutaneous lesions affecting
the corresponding area innervated by the affected sen-
sory nerve. Although some cases may start with
paresthesia of the mental nerve,14 the typical history
is one of several days of itching or burning pain along
the course of the nerve that, 3 to 4 days after, is fol-
lowed by the appearance of a cutaneous eruption with
clear vesicles on a distinct erythematous base. The
vesicles dry and crust over after 1 to 2 weeks, but it
may take several weeks for the skin to return to nor-
mal. The skin lesions usually precede the intraoral
mucosa lesions14 and very rarely the skin appears
free of lesions.1-3 The intraoral vesicles, scattered
and surrounded by an erythematous zone, soon be-
come ulcerated and covered by a white pseudomem-
brane.8,12,14,20 The patient may have general malaise,
and lymphadenopathies in the submandibular region
may be present.5,12,17

Spontaneous exfoliation of teeth in the area inner-
vated by the affected nerve has been reported. Some
authors believe that this is an early event occurring dur-
ing the first 2 weeks of the infection,12-15,21 while oth-
ers consider this to be a late complication that will occur
between the third to twelfth week after the onset.22 Loss
of teeth is due to alveolar bone necrosis and/or to
necrosis of the periodontal ligament.12 After tooth
extraction, healing of the periodontal tissues is usually
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slower than normal, and frequently fragments of necro-
tic bone remaining after the extraction need to be
removed5,13-15,20,23 to preserve the height of the alve-
olar process.14,21 In our case the teeth were extracted
due to extreme mobility 4 weeks after the onset of the
HZ infection. Bone sequestra were removed at the time
of surgery.

The most debilitating complication of HZ is pain
associated with acute neuritis and post-herpetic neu-
ralgia. Post-herpetic neuralgia is almost never seen in
children who develop HZ and is uncommon (6%) in
adults younger than 50, but about 45% of patients
over age 50 report some degree of pain in the
involved dermatome for more than 6 weeks after
the disappearance of the rash.2 Trigeminal neuralgia,
also known as tic doulourex, is usually of idiopathic
nature but it may be a complication of HZ infec-
tion.1,24 Carbamazepine is the drug of choice for the
treatment of trigeminal neuralgia and is effective ini-
tially in 75% of cases.2,25,26 Even though it has been
reported that early administration of acyclovir will
reduce the length of the cutaneous rash and the inten-
sity of pain,9,17,18,20,27,28 it has not been shown to
result in a significant decrease in the incidence of
post-herpetic neuralgia.2

Six months after the onset of the HZ infection, our
patient still had a 75% hearing loss. Reactivation of
virus in the geniculate ganglion is reported to produce
the Ramsay-Hunt syndrome, consisting of facial palsy
often associated with loss of taste in the anterior
tongue, tinnitus, hearing loss, vertigo, and zoster erup-
tions found in the auditory meatus.1 In this case the
patient did not have the facial palsy or the loss of taste
associated with the syndrome, and symptoms were
reduced to the area innervated by the inferior alveo-
lar nerve, mental nerve, and buccal nerve. The hear-
ing loss may be related to concomitant involvement of
the chorda tympani nerve. The occurrence of dis-
seminated lesions in non-compromised patients is not
unusual; a degree of generalization occurred in 33% of
88 subjects without cancer.29,30 It has been postulated
that viremia accompanies ganglionic replication,
accounting for the commonly observed disseminated
lesions.29,30

Table 1 summarizes clinical data from patients with
trigeminal herpes zoster associated with osteonecrosis
or exfoliation of teeth. A review of these previously
reported cases shows an age range between 6 and
85 years; four were younger than 40 years, eight were
between 40 and 60 years of age, and eight were older
than 60 years. There was a similar prevalence for the
maxilla (n = 9; 33 teeth lost) and the mandible (n = 11;
33 teeth lost). Of the teeth lost, 31 were anterior teeth,
while 30 were posterior teeth (one study34 did not spec-
ify the location of lost teeth). The number of teeth lost
ranged from none to seven. Not all cases reported on

the gender of the individuals, but available data showed
more females (N = 9) than males (N = 7) affected. Ten
of the published cases did not report on concomitant
systemic diseases. Eight patients had either a severe
condition or were under chemotherapy treatment for
malignancies. It is difficult to ascertain to which degree
these systemic diseases may have contributed to the
severity of the alveolar bone destruction. Our patient
did not have any known severe disease problem.

The mechanisms by which the HZ infection leads
to the alveolar bone necrosis are not well known. It has
been suggested21,35 that preexisting pulpal or perio-
dontal inflammatory conditions or surgical procedures
performed in the site of a zoster infection have the
potential to contribute to more destructive alveolar
bone necrosis. Our patient did not have pulpal patho-
logic conditions in the affected teeth and, although
she had gingivitis and early lesions of chronic perio-
dontitis that may have contributed to the severity of
the destruction, the case may be that, as it has been
suggested previously,38 a vasculitic component related
to the HZ infection contributed to an obliteration of the
vessels supplying the right mandible. Wright et al.35

postulated that the necrosis could be the result of
ischemia related to an infarction of vessels supplying
the teeth. Direct invasion of blood vessels by virus
spreading from adjacent cranial nerves36 and seg-
mental granulomatous vasculitis, associated with HZ
infection, with multifocal infarcts in the brain and spinal
cord37 have been reported. Therefore, it has been sug-
gested35,38 that, considering the close anatomical rela-
tionship between virus-infected fifth cranial nerve
branches and blood vessels, this vasculitic compo-
nent may contribute to the infarction of the vessels.
Probably an ischemic problem with these character-
istics would result in more than one tooth affected.
Of interest to mention is that in 12 of the published
reports, a minimum of three teeth were lost and in
four of these cases (three involving the maxilla; one
involving the mandible), all seven teeth of the affected
quadrant were lost. In five of the published cases, no
teeth were lost, and in only one a single tooth was lost
(Table 1).

Varicella-zoster and the herpes simplex virus are
similar ultrastructurally and induce similar histopatho-
logic responses.29 Herpes simplex virus may produce
segmentally focal lesions that resemble zoster,29 and
both VZV and herpes simplex have been isolated from
patients with varicella.39 A herpesvirus co-infection
may accelerate the rate of periodontal breakdown
through a reduction of periodontal defense mecha-
nisms. This, in turn, could favor the growth of subgin-
gival periodontopathic bacteria.40-42 Therefore, the
understanding of the significance of these viruses in the
pathogenesis of periodontal diseases deserves further
investigation.
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Table 1.

Summary of Published Data From Patients With Trigeminal Herpes Zoster Infection
Associated With Osteonecrosis or Exfoliation of Teeth (chronological sequence)*

Reference N Patients Age Gender Systemic Disease/Treatment Site of Necrosis N Teeth Lost

Dechaume et al. 19555 1 48 M Chronic hepatitis, anemia, L. mandible 5 (18, 19, 20, 22, 23)
leukopenia

Delaire & Billet 195923 2 71 F NP† R. mandible 1 (29)
79 F NP R. mandible 6 (25 to 30)

Hall et al. 197422 1 62 F Reticulum cell sarcoma R. maxilla 7 (2 to 8)
(nasopharynx); radiation therapy

Chemitz 197631 1 15 M Disseminated Hodgkin’s, stage IV-B; L. maxilla 4 (10 to 13)
chemo/radiation therapy

Vickery & Midda 197632 1 41 F Disseminated Hodgkin’s, L. mandible 7 (18 to 24)
stage IV-B; chemotherapy

Cooper 197721 2 76 M No major illness L. maxilla 3 (11, 12, 13)
85 M NP R. mandible 5 (25 to 29)

Dielert 197933 1 73 M NP Mandible 0

Delbrouck-Poot & 1 44 M Hodgkin’s disease R. maxilla Five (?)
Reginster 197934

Schwartz & Kvorning 198114 1 66 F No major illness R. mandible 4 (25 to 28)

Wright et al. 198335 1 56 F Histiocytic lymphoma, stage IV-B; L. maxilla 7 (9 to 15)
chemo/radiation therapy

Mostofi et al. 198713 1 56 NP Leukemia; chemotherapy R. mandible 3 (25 to 27)

Toshitaka et al. 199012 1 72 NP NP R. mandible 2 (25, 26)

Mckenzie et al. 199018 2 21 F NP R. maxilla 0
22 F NP R. maxilla/mandible 0

Consolaro et al. 199011 1 46 NP NP NP 0

Peñarrocha et al. 199220 1 50 M NP R. maxilla 7 (2 to 8)

Eury et al. 199317 1 6 NP Maxilla 0

Tidwell et al. 199928 1 59 F Brain tumor L. mandible 0

* Modified and updated from Wright et al.35

† Not provided.
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