
Address for correspondence
Fadi Titinchi
Email: ftitinchi@uwc.ac.za

Funding sources
None declared

Conflict of interest
None declared

Received on February 16, 2020
Reviewed on March 8, 2020
Accepted on April 1, 2020

Published online on September 30, 2020

Abstract
Osteopetrosis is a  rare hereditary bone disorder that results in an  increase in bone density due to gene 
mutations and osteoclastic dysfunction. This may lead to cranial nerve compression, bone fractures and 
osteomyelitis. Osteomyelitis of the maxilla is rare even in osteopetrosis patients.

We report on a case of a 25-year-old male who presented with multiple episodes of osteomyelitis of the 
maxilla following dental extractions. The patient was initially managed with the incision and drainage 
of an acute infection, and intravenous amoxicillin-clavulanic acid. This was followed by the debridement 
of necrotic bony margins and packing with bismuth iodoform paraffin paste (BIPP) as well as long-term 
clindamycin. Once osteomyelitis was clear, the primary closure was achieved with a buccal advancement 
flap and supported by an acrylic obturator. Challenges in the management are highlighted, including pre-
paring for a surgical intervention a patient with chronic low hemoglobin levels and a lack of healthy bony 
margins in the maxilla. The literature is also reviewed for similar cases.
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Introduction 

Osteopetrosis is a rare hereditary bone disorder that 
results in an increase in bone density due to gene mu­
tations and osteoclastic dysfunction. The disorder is 
classically divided into 3 types with variable clinical 
features. The dominant form of osteopetrosis is typi­
cally seen in adults with a late onset whereas the 2 re­
cessive forms of  osteopetrosis are typically observed 
in children with an  early onset and a  high mortality 
rate. As bone expansion occurs, marrow spaces be­
come obliterated, which results in fractures, poor 
wound healing and an  increased risk of  infections, 
such as osteomyelitis. Osteomyelitis of  the maxilla is 
relatively rare owing to rich collateral blood supply 
and thin cortical bone. The diagnosis is established 
with a  thorough history, and physical and radiogra­
phic examinations, with the latter being the mainstay. 
Treatment principles involve managing the identified 
complications. In the case of osteomyelitis, conserva­
tive and preventative care principles play a significant 
role in the management of  patients with osteopetro­
sis. It is vital that patients with osteopetrosis are made 
aware of  good oral hygiene and dental care practices 
so as to avoid the need for further treatment. Carious 
teeth should thus initially be treated with restorations 
or the endodontic therapy with the aim of preventing 
tooth extractions and the subsequent surgical com­
plications, such as osteomyelitis. If conservative and 
preventative measures are compromised, and patients 
with osteopetrosis develop osteomyelitis, the debride­
ment of  necrotic tissue with an  adjunctive antibiotic 
therapy is mandated.1

Case report
A 25-year-old male patient was referred to the Depart­

ment of Maxillofacial and Oral Surgery at the University 
of the Western Cape, Tygerberg Hospital in Cape Town, 
South Africa, with chronic infections and recurrent swell­
ing. The patient reported that the infective process had 
started 6 months ago, after the extraction of  the upper 
right molar, and had exacerbated 1 day prior to presenta­
tion at the clinic.

Past medical history revealed that the patient sustained 
multiple bone fractures throughout his life, such as fore­
arm and ankle fractures. Upon proceeding with a detailed 
history, and physical and radiographic examinations, the 
diagnosis of osteopetrosis with underlying osteomyelitis 
was confirmed. The patient was not on any chronic medi­
cations and had not been on antiresorptive/antiangiogenic 
agents previously.

Clinically, the patient presented with soft, tender, 
right facial swelling associated with the right canine 
space region and the upper lip. Intraorally, the mandible 

appeared edentulous and pus discharge was found 
in the right maxillary region with a  draining fistula 
associated with the right first molar area (Fig.  1). 
A  radiographic examination demonstrated increased 
bone opacity, poorly pneumatized paranasal sinuses 
and multiple unerupted teeth (Fig.  2). Additionally, 
cone-beam computed tomography (CBCT) further il­
lustrated increased bone opacity with poor differen­
tiation between medullary and cortical bone (Fig.  3). 

Fig. 1. Intraoral image showing the osteomyelitis of the right maxilla 
following a dental extraction

Fig. 2. Pantomograph of the patient showing opacity in the maxilla and 
multiple unerupted teeth (note the previous marginal resection of the 
left mandible)

Fig. 3. Axial cone-beam computed tomography (CBCT) scan showing 
right-sided osteomyelitis in the maxilla
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With regard to the management of the patient at this 
point, the retained root of a maxillary first molar was 
surgically removed, incision and drainage were per­
formed, a pus swab was taken, and augmentin IV was 
administered for 7 days. Following this initial inter­
vention, swelling decreased and the patient reported 
the alleviation of pain.

Three weeks following discharge, the patient returned, 
complaining of  severe pain and tenderness associated 
with the same area. An  intraoral examination revealed 
pus discharge from a non-healing maxillary first molar 
socket with areas of exposed bone. The region was then 
debrided and packed with bismuth iodoform paraffin 
paste (BIPP) gauze, the canine space was explored and 
irrigated, and biopsy was performed. Thereafter, the pa­
tient was admitted for 7 days for monitoring and irriga­
tion, with an  adjunctive antibiotic therapy in the form 
of 1.2 g of augmentin, administered intravenously (i.v.) 
every 8  h pending microscopy, culture and sensitivity 
testing. At day 3 of admission, the patient was switched 
to 600 mg of clindamycin i.v. every 6 h, as the cultured 
bacteria were resistant to penicillin. Hematological 
studies revealed reductions in the red blood cell count 
(2.78 × 1012/L), hemoglobin (6.8 g/dL) and platelet count 
(146 × 109/L) with the C-reactive protein level markedly 
elevated (83 mg/L). Additionally, the iron level was at the 
lower limit of the normal range, requiring the prescrip­
tion of ferric sulfate. The histological examination of the 
obtained biopsy showed strips of  acanthotic, stratified 
squamous oral mucosa with dense submucosal chronic 
inflammation (Fig. 4). Fragments of non-vital bone with 
the surrounding cellular debris, hemorrhage and baso­
philic bacterial colonization were noted, which was in­
dicative of a sequestrum.

Following that, the patient required 2 additional de­
bridements under general anesthesia with blood trans­
fusions due to chronic low hemoglobin. The patient was 
also prescribed pentoxifylline and tocopherol orally to aid 
in bone healing. The wound was then closed, primarily 
with a buccal advancement flap, and an acrylic obturator 
was used to support the wound.

Discussion
Multiple genetic mutations are responsible for the pre­

sentation of osteopetrosis.2 The mutated genes of signifi­
cance include CLCN7 and TGIRG1, which results in the 
functional defects of the enzyme carbonic anhydrase II.2 
Osteoclasts ultimately cannot form ruffled borders, caus­
ing defective bone resorption with the subsequent accu­
mulation of bone, thereby increasing bone density and the 
fracture risk.2

Osteopetrosis is classified into 3 clinical categories, 
namely benign autosomal dominant, severe malignant 
autosomal recessive and intermediate mild autosomal re­
cessive. The dominant form of the disorder is more com­
mon in adults. In contrast, the rarer autosomal recessive 
types are typically associated with an early onset and poor 
prognosis.2

Bones in patients with osteopetrosis are poorly vas­
cularized. This adversely affects the healing process 
and results in a marked increase in infection suscep­
tibility.3 As bone becomes denser, its marrow cavities 
and the pulpal chambers of  the teeth become oblite­
rated with the resultant constriction of the neurovas­
cular bundles supplying the jaws and the teeth.3 The 
extension of bone into the cranial nerve foramina and 
marrow cavities may compromise both hematologic 
and neurological functions.4 Hematological compro­
mises include frequent infections, profound anemia 
and hepatosplenomegaly,4 as in the case of our patient. 
Neurological compromises may result in nerve palsies, 
deafness and blindness.4 Additionally, dental caries 
and bone necrosis may also develop as a consequence 
of bone expansion, which ultimately results in osteo­
myelitis.5 Osteomyelitis is thus a well-known compli­
cation associated with osteopetrosis due to its hypo­
vascular nature.1 This infection commonly presents in 
the mandible post-extraction or after the surgical ex­
posure of bone, warranting adequate infection control 
practices before and after dental surgical procedures.1

In the dental setting, patients with osteopetrosis pre­
sent with complications such as dental caries, premature 
tooth loss, delayed eruption of teeth, enamel hypoplasia, 
tooth crown and root malformations, and thickened lam­
ina dura.5

The diagnosis of osteopetrosis is based on both clini­
cal and radiographic findings, with the latter being the 
mainstay.5 A  radiographic examination reveals dif­
fuse osteosclerosis, involving the spine, the skull, the 
pelvis, and appendicular bones. Additionally, cortical 
thickening with the resultant medullary encroachment 
can be visualised.6 Differential diagnoses that are to be 
considered include metaphyseal dysplasia, pyknodys­
ostosis, diaphyseal sclerosis, osteopathia striata, os­
teopoikilosis, melorheostosis, Camurati–Engelmann 
disease, and infantile cortical sclerosis.5

Fig. 4. Hematoxylin and eosin (H&E)-stained slide showing the signs 
of suppurative osteomyelitis with inflammatory infiltrate and necrotic bone
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Table 1. Summary of 24 reported cases of osteomyelitis of the maxilla in patients with osteopetrosis

Study Patient’s 
age

Patient’s 
gender Clinical signs Radiographic signs Management

Celakil et al. 
20163 48 male purulent discharge from the maxilla

extensive bone defects 
of the maxilla and the 

mandible

– dental extractions
– sequestrectomy
– use of a denture as an obturator

de Azambuja 
Carvalho et al. 
20189

40 male
pain and swelling of the left buccal, 

periorbital and temporal regions, 
a fistula in the left maxillary region

CT scan showing 
temporoparietal and 

maxillary swelling

surgical management:
– incision and drainage
– sequestrectomy
– partial resection of the left maxilla and the 

zygomatic bone
– treatment with hyperbaric oxygen
post-operative antibiotics:
– ciprofloxacin for 6 months
– clindamycin for 6 months

Pavan et al. 
201810 13 male

diffuse, erythematous, tender swelling 
of the right maxillary and zygomatic 
regions, a slight mobility of the right 
maxillary molars with a discharging 

sinus

increased bone density,  
the obliteration  

of the frontal  
and maxillary sinuses

The extractions of necessary teeth and the 
sinus tract excision were recommended, 
but the patient’s parents refused surgical 
interventions.

The patient was managed with systemic 
antibiotics and blood transfusions due to 
the resultant anemia.

Kulyapina et al. 
201611 66 male

oroantral fistula, a non-healing socket 
of a third molar with areas of exposed 

bone, hearing impairment

area of bone destruction  
and sequestrum formation  

in the right maxilla

initial management:
– systemic antibiotics for 1 month
surgical management:
– closure of the oroantral fistula
– sequestrectomy

Mikami et al. 
201612 54 male pain and swelling of the right facial 

region, trismus

radiolucent areas associated  
with the maxillary  

and mandibular molars

– dental extractions
– sequestrectomy
– cephazolin
– clindamycin

de Carvalhosa et al. 
201613 6 female

avulsion of 2 maxillary central incisors, 
resulting in a non-healing wound, exposed 

necrotic bone in the anterior maxilla

intense opacity of the 
cortical bone of the maxilla  
and the periorbital region

– extractions of unerupted maxillary teeth
– sequestrectomy

Infante-Cossio et al. 
201414 40 female

cutaneous fistula with purulent discharge 
from the bilateral submandibular and 

right infraorbital regions, exposed 
necrotic bone, blindness due to optic 

nerve compression

diffuse opacity of the 
maxillary and mandibular 

bone,  
multiple impacted teeth

initial management:
– amoxicillin/clavulanic acid for 1 month
surgical management:
– local debridement

Adachi et al. 
201315 44 female fistula with purulent discharge in the 

left maxillary buccal region

generalized sclerosis  
of the maxilla and the 

mandible, the obliteration  
of the maxillary sinuses

initial management:
– cefazolin for 7 days.
surgical management:
– sequestrectomy

Arunkumar et al. 
201116 54 male

chronic discharge, swelling and an ulcer 
over the left cheek, a discharging sinus 
tract inferior to the left outer canthus, 

oroantral fistula

destruction of the alveolar 
process in the 2nd quadrant  
and the left zygomatic arch

– ofloxacin
– extractions of involved teeth
– excision of the fistula
– sequestrectomy

Balan et al. 
201117 8 male

painful left-sided facial swelling with 
purulent discharge  

from a carious primary molar

increased bone density, 
diffuse sclerosis, multiple 

unerupted teeth

– systemic antibiotics
– local debridement of the maxilla

Khademi et al. 
201118 15 male

bilateral facial pain and swelling with 
infraorbital sinus tract drainage, vision 

and hearing problems

obliteration of the maxillary 
sinuses, sequestration of the 
maxilla and the zygomatic 

bone

initial management:
– clindamycin
surgical management:
– curettage
– sequestrectomy
– sinus tract excision

Ambika et al. 
201019 28 male

non-healing extraction socket with 
exposed necrotic bone in the right 

molar region associated with painful, 
extraorally draining facial swelling

increased bone density, erosion 
of the buccal cortices of the 
right maxilla, the zygomatic 
bone, the lateral orbital wall, 

and the maxillary sinus

– ciprofloxacin
– local debridement
– sequestrectomy
Partial maxillectomy was planned, but the 

patient refused treatment.

Oğütcen-Toller et al. 
201020 18 female

purulent discharge from the infraorbital 
and left maxillary molar regions, partial 
edentulism with multiple malformed 

teeth, blindness

diffuse hyperdensity of the 
maxilla and the mandible, 

sequestrum formation, 
multiple impacted teeth

initial management:
– amoxicillin for 7 days
surgical management:
– extractions of all partially impacted and 

malformed teeth
– sequestrectomy
post-operative antibiotics:
– sultamicillin and ornidazole for 5 weeks
– treatment was altered to clindamycin for 

1 week, sultamicillin and ornidazole for 3 weeks 
followed by cefuroxime axetil for 4 weeks
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Continued Table 1

Study Patient’s 
age

Patient’s 
gender Clinical signs Radiographic signs Management

Krithika et al. 
200921 18 male

purulent discharge bilaterally from 
buccal mucosa, yellow-white exposed 

bone appearing bilaterally in the 
maxilla at non-healing molar extraction 

sites, vision and hearing impairment

increased bone density with 
the diffuse sclerosis of the 
maxillary and zygomatic 

bones

initial management:
– blood transfusion to address anemia
– augmentin
surgical management:
– corticotomy

Krithika et al. 
200921 16 male

infraorbital, cutaneous pus-draining 
sinus following a dental extraction, 

generalized enamel hypoplasia, 
multiple missing permanent teeth

generalized sclerosis 
of bones with an increase 

in bone density, the 
obliteration of the maxillary 

and paranasal sinuses

initial management:
– blood transfusion to address anemia
– levofloxacin for 1 week
surgical management:
– sequestrectomy

Trivellato et al. 
200922 25 male

recent extraction socket with right 
maxillary and mandibular bone 

exposure with associated cutaneous 
draining fistulas

increased bone density, 
multiple edentulous areas

initial management:
– clindamycin
surgical management:
– marginal resection of the right maxilla 

and mandible
– partial resection of the mandible after 

recurrence

Vázquez et al. 
200923 23 female

infection of the right posterior 
maxilla and anterior mandible with 

an associated fistula

marked increase in 
bone opacity, periapical 

radiolucency associated with 
the mandibular teeth

– dental extractions
– curettage of sockets
– penicillin IV for 3 weeks

Barry et al. 
200724 28 female

oroantral fistula, poorly healed 
extraction socket with areas of visible 

sequestration, mucopurulent discharge 
from middle meati

osteosclerosis, moth-eaten 
appearance, the bone 

destruction of the maxillary 
sinus, the hard palate and 

the left nasal cavity

conservative management:
– metranidazole
– cefuroxime
– 0.1% betamethasone sodium phosphate 

nasal drops

Barry et al. 
200724 27 female

severe halitosis with chronic nasal 
discharge, oroantral fistula with 

purulent discharge
increased bone density

– amoxicillin/clavulanic acid
– local debridement
– antral wash
– closure of the oroantral fistula with 

a buccal advancement flap

Junquera et al. 
200525 60 female

poorly healed extraction sockets  
with sequestrum formation  

in the 2nd quadrant

bone destruction with  
visible sequestration

initial management:
– amoxicillin/clavulanic acid for 1 month
surgical management:
– sequestrectomy

Fernandez et al. 
200326 9 female

painful, erythematous swelling of the 
left maxillary region with purulent 

discharge from the cutaneous sinus 
tract, unerupted maxillary teeth, vision 

problems

increased bone density, 
radiolucency associated 

with first and second molars, 
multiple unerupted and 

malformed permanent teeth

initial management:
– clindamycin
– blood transfusion to address anemia
surgical management:
– curettage
– local debridement

Long et al. 
200127 54 male

palatal swelling, an oroantral fistula, 
multiple draining fistulas of the maxilla

reduced marrow spaces, 
areas of necrotic maxillary 

bone

– systemic antibiotics
– extractions of remaining maxillary teeth
– local debridement
– sequestrectomy

Crockett et al. 
198628 24 female

diffuse swelling of the left middle and 
lower thirds of the face with a draining 
sinus tract, soft green-colored exposed 

bone in the 2nd quadrant

increased bone density, 
generalized sclerosis of bone, 
bone destruction of the left 
maxilla, the antrum and the 

zygomatic bone

initial management:
– cefoxitin IV
surgical management:
– removal of polypoid nasal tissue
– sequestrectomy
– left partial maxillectomy
rehabilitation:
– upper denture with an obturator to close 

the surgical defect

Sofferman et al. 
197129 27 female

exposed necrotic anterior maxillary 
alveolar bone with halitosis and 

purulent nasal discharge following the 
extractions of the maxillary teeth, total 

blindness of the right eye

obliteration of the maxillary 
sinuses, sequestration of the 

left maxilla

– local debridement
– sequestrectomy
– drains placed from the maxillary sinuses 

through nasal antrostomies
– construction of a maxillary prosthesis

CT – computed tomography.
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If patients start exhibiting such symptoms as fractures, 
sepsis, or hematological or neurological abnormalities, 
medical consultation and management may be necessary.7 
Management principles aim to modulate and stimulate 
osteoclastic activity.5 Attempts at stimulating osteoclastic 
activity have been made previously, all with variable suc­
cess rates, such as utilizing the calcitriol therapy, the regu­
lation of  calcium, steroids, and parathyroid hormone.5 

Palliative treatment involves the debridement of  grossly 
necrotic bone and nerve decompression.5 Hemopoietic 
stem cell transplantation has been proven to be a useful 
modality to improve the survival rate of patients with the 
autosomal recessive variants of osteopetrosis.7

Treatment modalities that are utilized for osteomyeli­
tis in the jaws secondary to osteopetrosis include incision 
and drainage, dental extractions, an  antibiotic therapy, 
sequestrectomy, saucerization, decortication, jaw resec­
tions, and hyperbaric oxygen.8 Obturators are ideally used 
to close defects; free bone grafts are not recommended 
due to the compromised blood supply to the graft bed.8

No definitive treatment protocol currently exists for os­
teopetrosis, as shown in Table 1.3,9–29

In conclusion, from our experience in the management 
of  this patient and the reviewed literature, patients with 
osteopetrosis complicated by osteomyelitis of  the ma­
xilla should be treated with a long-term antibiotic therapy 
(amoxicillin/clavulanic acid and/or clindamycin), accom­
panied with the surgical debridement/sequestrectomy and 
packing the site with a medicament (BIPP or Whitehead’s 
varnish) to aid in healing and to prevent further infections. 
Regular long-term follow-up is vital to assess healing and 
prevent the dissemination of the disease process.
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