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a  b  s  t  r  a  c  t

INTRODUCTION  AND  IMPORTANCE:  Osteopetrosis  is  a poorly  known  and  probably  underdiagnosed  pathol-
ogy. It is caused  by  various  genetic  abnormalities  resulting  in osteoclast  dysfunction.  Functional  and
aesthetic  consequences  have  a major  impact  on the  patient’s  quality  of  life. Ten  percent  of  osteopetro-
sis  cases  develop  osteomyelitis  that usually  involves  the  mandible.  Management  of  this  complication
remains  complex  and  often  unsatisfactory.
CASE  PRESENTATION:  We report  a  case  of  a 62-year-old  woman  with  osteopetrosis,  complicated  by
mandibular  osteomyelitis  with  intra-oral  bone  exposure  and  submental  fistulas.  Management  was  per-
formed  with  antibiotic  therapy  and  surgical  necrotic  resection.  This  cured  the fistulas  but  the  bone
exposure  persisted.
DISCUSSION:  This case  report highlights  the  difficulty  of achieving  complete  healing  of  osteomyelitis  in
osteopetrosis.  Antibiotic  therapy,  surgical  management,  or even  hyperbaric  oxygen  therapy  are  required,

but must  be adapted  to the  case.  A  free  flap procedure  is  undesirable  but,  when  it is  necessary,  a bone
marrow  transplant  could  be  considered  to restore  osteoclast  function.
CONCLUSION:  The  management  of  mandibular  osteomyelitis  in patients  with  osteopetrosis  must  adapt
to the  situation  and  severity.  To  avoid  most  cases of osteomyelitic  complications  in patients  suffering
from  osteopetrosis,  we  propose  that  a preventive  strategy  of  better  dental  care  should  be  considered.

© 2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Osteopetrosis, also known as Albers-Schoënberg disease [1] and
marble bone disease [2,3], was first described in 1904 by the Ger-
man radiologist Albers-Schoënberg [1,4–7]. This rare genetic bone
disorder [1,6] is characterized by an increase in cortical bone mass
at the expense of the medullary bone, resulting from a defect in
osteoclastic function [1,4]. The genetic basis of osteopetrosis is of
two types: autosomal recessive (ARO) and autosomal dominant
(ADO) [8]. ARO is a pediatric form leading to severe prognosis,

diagnosis is usually made at birth, with a typical dysmorphia and
bone marrow failure [9]. Conversely, ADO often remains asymp-
tomatic for many years. It is the most common form of osteopetrosis
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ith an incidence of 1:20,000 [10]. Diagnosis is usually based on
adiological and/or clinical observations after a separate complica-
ion such as fracture or infection. Typically, ADO patients display
hort stature and stout bones, they may  suffer from localized or
eneralized bone pain. Osteosclerosis is visible radiologically, in
articular with loss of the corticomedullary gradient [11]. Fractures
re frequent and can occur even after minor shocks. One major com-
lication of ADO is osteomyelitis of the mandible, which concerns
0% of the patients. This complication mostly occurs after dental

nfection [12,13] and deeply impacts the patient’s quality of life. The
nfection, which affects both genders equally [12], results from the
ombined action of bacterial contamination and loss of vasculariza-
ion in the mandible [14]. Persisting mandible exposure, necrotic
one sequester, basilar rim fistula, mandible bone suppuration and
andible adjacent collection are classically observed [12]. Manage-
ent involves antibiotic therapy and surgical treatments including
ooth extraction, necrosis sequester removal, abscess drainage, or
stulas cures. In addition, hyperbaric oxygen therapy may be an
ption [15]. Overall, cure is achieved in less than 50% of cases
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[12], preventing prosthetic dental rehabilitation [16]. Thus, the
recurrence of symptoms has major functional and aesthetic conse-
quences, which affect the quality of life due to feeding difficulties,
pain, tooth loss and sometimes purulent discharges. Moreover,
reconstruction management is complex for the underlying bone
and immunosuppressive pathology of ADO patients. This case,
reported in line with the SCARE 2020 criteria [17], highlights an
update of current management of osteomyelitis in ADO patients
and suggests potential perspectives in its management.

2. Case presentation

A 62-year-old Caucasian female was referred to our Department
of Oral and Maxillofacial Surgery by her family physician for chronic
chin fistulas and mandibular bone exposure. Symptoms onset was
6 months prior, following the extraction of 2 mandibular molars.
Patient history revealed a diagnosis of osteopetrosis at 30, after
numerous lower limb fractures. No molecular sequencing was  per-
formed to establish a genetic basis. The surgical history comprised
a hip joint prosthesis and several femoral and tibial osteosynthe-
ses. No other personal or family medical history was reported.
The patient was an active smoker. Facial examination revealed
osteomyelitis from tooth 33 to tooth 48, associated with 3 fistu-
las (Fig. 1). Intraoral examination revealed widely exposed necrotic
alveolar bone in the right mandibular area, confirming diagnosis of
osteomyelitis. A written consent was provided.

The dental panoramic X-ray revealed laminated aspects of the
mandible, indicating periosteal osteogenic processes. The vacant
alveolis’ silhouettes suggested an absence of post-extraction scar-
ring (Fig. 2). On CT scan, the mandible presented a plurilamellar
aspect (Fig. 3), mainly on the right. Alveolar hypodense gaps sug-
gested necrosis. Cortical ruptures indicated chronic osteomyelitis.
No collection was viewed. Fistulous paths were visualized, drain-
ing the basilar rim. The CT scan also revealed typical signs of
osteopetrosis, such as generalized sclerosis (with obliteration of the

medullary spaces and loss of the corticomedullar guard) of facial
bones, sinuses obliterations, endobone formations and osteocon-
densation of the sella turcica (Figs. 2–4 and supplementary Figs.
1 and 2). In the limbs, trabecular bone was destroyed on the long
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Fig. 2. Panoramic x-ray. The yellow arrow shows laminated appearance of the basilar rim
Maxillary and mandibular osteosclerosis is observable with loss of corticomedullar gradie

2

ig. 1. Photographs: 1a. submental fistulas, 1b. mandibular right side after extrac-
ions.
one metaphyses. We  observed typical endobone aspects (supple-
entary Fig. 1). Osteosynthesis plates of the limb and hip joint

rostheses were observable (supplementary Fig. 2). A biological

, the blue arrow shows cortical ruptures, the red arrow shows alveolar silhouettes.
nt, and by their intense opacity.
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Fig. 3. CT scan cross sections, bone window. The red arrows show the plurilamellar
aspect of the body of the mandible.

a
T
a
t
a
t
d
s
o
c
o
p

a
t
u

3

m
n
p
o

3

m
c
b
h
b
i
m
t
i

3

m
P
c
c
m
c
u
o
v
I
h
T
o
c
a
a
t
w
i
o

Fig. 4. CT scan cross-sections, bone window, the yellow arrow shows osteoconden-
sation of the sella turcica, the red arrow shows with maxillary osteosclerosis, the
green arrow shows maxillary intrasinusal osteogenic processes.

assessment revealed normocytic anemia, normochromic anisocy-
tosis and moderate thrombocytopenia.
For the first 6 months, the patient was primarily treated with
sequential antibiotic therapy using Amoxicillin/Clavulanic acid,
then with Clindamycin adapted to the antibiogram. This treatment
was effective and well-tolerated but infection recurred in each
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ntibiotic window and the bone exposure continued to increase.
he senior maxillofacial surgeon performed a procedure to extract
ll mandibular teeth (except 37 and 38), with minimal bone
rimming and closure of the oroantral fistulas. Given the severe
nemia (hemoglobin 75 g/L), two homologous red blood cells
ranfusions were performed during the procedure. A bone biopsy
uring surgery showed non-specific hypercondensing osteonecro-
is, optically empty necrotic lacunae, sometimes nested with foci
f actinomyces and absence of vessels. The bone structure showed
onstitutional architectural abnormalities such as disorganization
f the bone lamellae and near absence of connective tissue (sup-
lementary Fig. 3).

Postoperatively, the patient received 45 days of Clindamycin
nd daily mouthwashes of metronidazole. Over the next 5 months,
he fistulas did not recur but intraoral bone exposure remained
nresolved.

. Discussion

More than 10% of ADO is associated with osteomyelitis of the
andible, which represents 2–3 times more than after head and

eck radiotherapy, and 1000 to 10,000 times more than after bis-
hosphonates [22]. Although this complication is not fatal, quality
f life is profoundly affected.

.1. Patient management and outcome

In the case presented, a 62-year-old woman suffered from
andibular osteomyelitis. Tooth extraction, bone trimming, fistula

ures, and antibiotic treatment, stabilized the infection. However,
one exposure remained and the risk of recurrence of infection is
igh due to the persistence of ischemia and contamination of the
one [18]. The prospect is to continue regular patient follow-up

n our department. Depending on developments, antibiotic treat-
ents and/or minimal debridement will be proposed. A local flap

o cover the bone exposure could also be performed. The objective
s to preserve mandibular bone capital.

.2. Therapeutic issues

Whatever the context, a patient with osteopetrosis must be
anaged comprehensively, with a multidisciplinary approach.

atients have immune fragility with, in particular, anemia, hypocal-
emia, thrombocytopenia. Firstly, these must be diagnosed and
orrected to improve tolerance and effectiveness of future treat-
ents [18]. Antibiotic therapy generally uses Amoxicillin with

lavulanic acid as the main choice, then Clindamycin as follow
p but no study suggests a specific duration. In other etiologies
f mandibular osteomyelitis, depending on the course, this may
ary from 1 week to several years as in osteochemonecrosis [20].
n refractory cases, hyperbaric oxygen therapy can promote local
ealing and could be used before or after surgical treatment [21].
eeth extractions should be approached carefully because cari-
us teeth can be sources of osteomyelitis, but the procedure itself
an be a gateway to infection [10]. Surgical treatment should be
s conservative as possible, combining curettage, sequestrectomy
nd minimal bone trimming, associated with covering flaps to pro-
ect the periosteal surfaces. Calcium sulfate implants impregnated
ith vancomycin may  be used to reconstruct bone defects [22]. An

nterrupting mandibulectomy should be reserved for situations of
steomyelitis fracture or for refractory infection situations, and in

atients in good general condition. Reconstruction in such cases
ay  require a free flap [23]. Eppley and Coleman’s team seemed to

ffer this technique as a benchmark after succeeding in a patient
ith osteopetrosis [24]. But the success of this complex procedure
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is threatened by persisting osteoclastic dysfunction and immunod-
eficiency. In infantile forms, a bone marrow or hematopoietic stem
cell transplant usually restores both functions [8]. These procedures
could potentially be considered in complicated forms of mandibu-
lar osteomyelitis in osteopetrosis before free flap surgery to allow
a better chance of bone healing.

3.3. Dental prevention

No systematic dental prevention is yet proposed in osteopetro-
sis, although it could probably prevent many cases of osteomyelitis
[19]. In our report, as for all mandibular osteomyelitis in ADO
patients reported in the literature [12], osteomyelitis is triggered
by dental infection. Regarding these data, it is crucial to engage
preventive measures and dental protection. No dental action is
trivial and capital dental preservation should be performed at all
costs, with frequent dental reviews and professional dental cleans-
ings. A fluoride treatment could be provided to prevent caries [25].
When an extraction is necessary it should be performed by referred
specialists under optimal conditions of bone protection and under
antibiotic prophylaxis [25]. Postoperative scarring should be care-
fully monitored [19]. Such a policy would most likely decrease the
occurrence of osteomyelitis. In patients treated with bisphospho-
nates, dental prevention reduced the risk of osteomyelitis by four
(OCN) [26–28].

4. Conclusion

Mandibular osteomyelitis is a frequent complication of
osteopetrosis. Despite different management strategies, outcomes
often remain unsatisfactory. This case report highlights the
importance of maintaining the existing mandibular bone with a
management strategy combining antibiotic therapy and minimally
invasive surgical debridement. Reconstruction and rehabilitation
are extremely limited due to bone pathology and immunodefi-
ciency. A key learning from the reported case is the importance of
deploying specific preventive dental care as soon as a diagnosis of
osteopetrosis is made. Indeed, such prevention could have avoided
the complication reported here.
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