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Diffuse Chronic Sclerosing Osteomyelitis
of the Mandible With Synovitis, Acne,
Pustulosis, Hyperostosis, and Osteitis:
Report of a Long-Term Follow-Up Case

Souichi Yanamoto, DDS, PhD,* Goro Kawasaki, DDS, PhD,†
d Akio Mizuno, DDS, PhD§
andibular osteomyelitis is one of the most common
nfectious diseases and is usually odontogenic or trau-

atic in origin. Meanwhile, mandibular osteomyelitis
aused by a process of unknown etiology is known to
evelop during the clinical course. In 1987, Chamot
t al1 described a syndrome associated with synovitis,
cne, pustulosis, hyperostosis, and osteitis (SAPHO
yndrome), which is characterized by osteoarticular
nd dermatologic symptoms.2 The most prevalent site
f bone lesions is the anterior chest wall with involve-
ent of other locations including the sternum, clavi-
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les, ribs, spine, and peripheral long and flat bones.1-4

one lesions in SAPHO syndrome demonstrate clini-
al and radiologic features similar to diffuse sclerosing
steomyelitis.5 Clinical diagnosis of SAPHO syndrome

s defined as the presence of any one of the following:
) multifocal osteitis with or without skin manifesta-
ions; 2) sterile acute or chronic joint inflammation
ssociated with pustules or psoriasis of palms and
oles, or acne, or hidradenitis; or 3) sterile osteitis in
he presence of one of the skin manifestations.6 Other
nvestigators have suggested that early diagnosis of
his condition is crucial to avoid repeated examina-
ions and invasive procedures; however, the etiology
f SAPHO syndrome remains unknown.1,2,5-7 Treat-
ent has therefore been difficult and focuses on

ymptoms only.3,5,7

This report presents the long-term follow-up of a
ase of SAPHO syndrome in the mandible of a patient
ho received nonsteroid anti-inflammatory drugs

NSAIDs) and long-term administration of macrolides
n combination with surgical procedures.

eport of a Case

A 51-year-old woman was referred to the Department of
ral and Maxillofacial Surgery, Nagasaki University Gradu-

te School of Biomedical Sciences (Nagasaki, Japan) in No-

ember 1998 because of a painful swelling of the right

mailto:syana@nagasaki-u.ac.jp
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heek associated with limited mouth opening for at least 3
eeks. She did not have weakness or fever. At that time, the
atient reported no use of medications or previous treat-
ent for these conditions. Her medical history was unre-

IGURE 1. Extraoral photograph shows a bony hard swelling in
he region of the right parotid masseter.

anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.
Oral Maxillofac Surg 2010.

IGURE 2. Panoramic radiogram (A) and coronal TMJ tomogram
rocess of the mandible.
anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome. J Oral
arkable. There was no history of trauma to the maxillofa-
ial complex.
Clinical examination showed a bony hard swelling in the

egion of the right parotid-masseter and the right temporo-
andibular joint (TMJ) without suppuration and cervical

ymphadenopathy (Fig 1). Intraorally, no alterations were
een in the oral mucosa. Fever did not increase during the
ourse. In laboratory data, C-reactive protein was slightly
levated (2.3 mg/dL); however, blood counts and other
aboratory tests were within normal limits.

Panoramic radiogram and coronal TMJ tomogram showed
estruction of the condyle and reactive sclerosis of the
rticular process of the mandible (Figs 2A,B). Coronal con-
rast-enhanced T1-weighted magnetic resonance image
howed a low intensity signal of the bone marrow of the
ondyle and ascending ramus (Figs 3A,B). Based on a diag-
osis of mandibular osteomyelitis, antibiotic and NSAID
herapy was given for 1 week, but it failed to improve the
ymptoms. Partial resection of the condyle with an open
iopsy was performed under general anesthesia. The his-
opathologic examination showed fibrous granulation tissue
nd mature lamellate cellular bone (Fig 4). Microbiologic
ulture from the biopsy specimen was negative.
Two years later, the patient also experienced pain and

welling in the right mandibular body, but no evidence of
ecurrence of the mouth-opening limitation. At that time,
anorama radiogram showed bone sclerosis with scattered
steolyses of the ascending ramus (Fig 5A). Coronal TMJ
omogram showed cortex formation of the condyle; how-
ver, the progressive sclerotic change and periosteal reac-
ion were predominant in the ascending ramus (Fig 5B).
oronal contrast-enhanced T1-weighted magnetic reso-
ance image demonstrated extension of the low intensity

w destruction of the condyle and reactive sclerosis of the articular
(B) sho
Maxillofac Surg 2010.
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214 MANDIBULAR OSTEOMYELITIS IN SAPHO SYNDROME
ignal of the bone marrow to the mandibular angle, and the
eriosteal reaction was observed outside the original cortex
Fig 6). Bone scintigram (technetium 99m) showed en-
anced uptake in the right ascending ramus and sternocla-
icular joint (Fig 7). In laboratory data, as in the first exam-
nations, C-reactive protein was slightly increased (0.55 mg/
L); however, other laboratory test results were within
ormal limits. In addition, she was negative for rheumatoid
actor and antinuclear antibody. Serum immunoglobulin
evels and immunoglobulin G subclasses were normal. HLA
ntigen typing was positive for A11, A24, B55, B52, and
w1. Based on the clinical manifestations, laboratory exam-

nations, and radiologic findings, a diagnosis of SAPHO syn-
rome was established.
Extensive decortication of the ramus was performed to

ecrease swelling of the mandible. Histopathologic findings
howed fibrous granulation tissue and bone fragments, as in
he first surgical treatment. Microbiologic culture of the
iopsy specimen was also negative. The patient subse-
uently received long-term administration of clarithromycin
400 mg/d) and etodolac (200 mg/d) for at least 3 months.
uring that time, she had a long symptom-free period. At

his point, the antibiotic and NSAID treatments were

IGURE 3. Coronal contrast-enhanced T1-weighted magnetic res-
nance image shows a low intensity signal of the bone marrow of

he condyle (A) and ascending ramus (B).

anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.
Oral Maxillofac Surg 2010.
topped.
Y
J

After 6 months, she again experienced pain and swelling
n the right mandibular body; however, the degree of pain
nd swelling were markedly decreased. Subsequently, these
ymptoms appeared every 3 months and the patient was
iscontinuously administered clarithromycin (400 mg/d) and
todolac (200 mg/d). This symptomatic treatment has been
ontinuing for the past 8 years, resulting in sufficient relief of
ain and swelling. At the last radiologic examination, pan-
ramic radiogram showed slight enhancement of sclerosis of
he ascending ramus (Fig 8A). Coronal TMJ tomogram showed
light enlargement of the ascending ramus (Fig 8B). Coronal
ontrast-enhanced T1-weighted magnetic resonance image re-
ained almost unaltered (Fig 9).

iscussion

SAPHO syndrome is a rare disease of unknown
nfectious origin; however, its incidence is underesti-

ated. A pediatric subset of SAPHO syndrome is re-
erred to as chronic recurrent multifocal osteomyeli-
is,8 which is the most severe form of sterile bone
nflammation in children.9 Moreover, SAPHO syn-
rome may be misdiagnosed if the location is atypical
r if the clinical presentation is unusual. In fact,
hronic recurrent multifocal osteomyelitis and SAPHO
yndrome share several features: osteitis, unifocal or
ultifocal presentation, pustulosis, hyperostosis, and
good general state of health without spiking fevers,
rganomegaly, weight loss, or fatigue.8

A sternocostoclavicular lesion is the most frequent
ite of SAPHO syndrome, followed by the sacroiliac
oint and the spine.10,11 Diffuse sclerosing osteomy-
litis of the mandible is a well-known bone lesion of
APHO syndrome. Hayem et al11 reported 13 cases
10.8%) of mandibular osteomyelitis in 120 patients
ith SAPHO syndrome. Moreover, in a series of 85
atients with SAPHO syndrome, 7 had mandibular

esions (8.2%).6 Despite previous reports of SAPHO

IGURE 4. Histopathologic examination shows fibrous granula-
ion tissue and mature lamellate cellular bone.
anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.
Oral Maxillofac Surg 2010.
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yndrome in the literature,6,7,11-13 only 4 cases involv-
ng the TMJ have been reported.7,11-13 These cases
resented various complications such as TMJ anky-

osis7 and inflammatory spread to the temporal bone
ausing deafness.12 Although our case also involved
he TMJ and showed destruction of the condyle and
eactive sclerosis of the articular process of the man-

IGURE 5. Two years after first surgical treatment. A, Panoramic ra
amus. B, Coronal TMJ tomogram shows cortex formation of the co
redominant in the ascending ramus.

anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.

IGURE 6. Coronal contrast-enhanced T1-weighted magnetic res-
nance image shows extension of the low intensity signal of the
one marrow to the mandibular angle, and the periosteal reaction

s observed outside the original cortex.
Y
J

anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.
Oral Maxillofac Surg 2010.
ible, good progress was achieved by partial resection
f the condyle as the initial surgical procedure.
Suei et al5 recommended that mandibular osteomy-

litis lesions should be classified into bacterial osteo-
yelitis and osteomyelitis in SAPHO syndrome. Diagnos-

IGURE 7. Technetium 99m bone scintigram shows enhanced
ptake in the right ascending ramus and sternoclavicular joint.

m shows bone sclerosis with scattered osteolyses of the ascending
however, progressive sclerotic change and periosteal reaction is

Maxillofac Surg 2010.
diogra
ndyle;
anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.
Oral Maxillofac Surg 2010.
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216 MANDIBULAR OSTEOMYELITIS IN SAPHO SYNDROME
ic features of bacterial osteomyelitis are suppuration
nd osteolytic radiographic change with lamellar-type
eriosteal reaction. In contrast, mandibular osteomy-
litis in SAPHO syndrome is characterized by nonsup-

IGURE 8. Eight years after second surgical treatment. A, At
nhancement of sclerosis of the ascending ramus. B, Coronal TMJ

anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.

IGURE 9. Eight years after second surgical treatment. Coronal
ontrast-enhanced T1-weighted magnetic resonance image re-
ained almost unaltered from that seen in Figure 6 (2 yrs after first

urgical treatment).
i
anamoto et al. Mandibular Osteomyelitis in SAPHO Syndrome.
Oral Maxillofac Surg 2010.
uration and a mixed radiographic pattern accompa-
ied by solid-type periosteal reaction, external bone
esorption, and bone enlargement.5,10,14 Moreover, in
APHO syndrome, progressive bone sclerosis with
cattered osteolyses (mixed type) is a common fea-
ure5; however, bone resorption may be prominent in
he early stage, whereas sclerotic changes may be
bserved in a more quiescent chronic reaction.5 In
ccordance with these radiologic features, our case
howed bone resorption of the condyle in the early
tage, and sclerotic changes were observed with
hronic inflammation in recent years.
Skin lesions typically seen in SAPHO syndrome are

almoplantar pustulosis and acne; however, not all of
hese manifestations necessarily occur. The incidence
f skin lesions such as palmoplantar pustulosis and
cne in patients with SAPHO syndrome has been
eported as 84%.11 Moreover, Kahn et al15 reported
he occurrence of long intervals between the devel-
pment of skin and bone lesions; however, our case
ad no history of skin lesions.
SAPHO syndrome shows various immunogenetic

ackgrounds; however, its genetic basis remains un-
nown.16 Although some studies have suggested that
ntigen HLA B27 is associated with SAPHO syn-
rome,1,6 some recent reports have supported the

t radiologic examination, panoramic radiogram showed slight
ram showed slight enlargement of the ascending ramus.

Maxillofac Surg 2010.
the las
tomog
dea that the HLA B27 phenotype could not be associ-
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YANAMOTO ET AL 217
ted with the pathogenesis of SAPHO syndrome.11,16

ur patient did not have the HLA B27 phenotype.
In SAPHO syndrome, therapeutic modalities such

s antibiotic administration, hyperbaric oxygen, cu-
ettage, saucerization, decortication, and partial resec-
ion of the affected bones have been reported by
ome investigators3,7,11,13; however, these modalities
ave very limited efficacy and cannot cure the dis-
ase.5,13 Although surgical procedures such as decor-
ication and removal of necrotic tissue may be useful
n the early stages of the disease, it is well known that
urgical treatment of osteomyelitis with SAPHO syn-
rome often has no or only short-term success.17,18

p to now, treatment for SAPHO syndrome has fo-
used only on symptoms. NSAIDs seem to be the
reatment of first choice, in combination with anti-
iotics.3,7,11,13,18 Corticosteroid therapy is accept-
ble for patients with a poor clinical response to
SAIDs.11,13 In almost all cases, long-term administra-

ion of macrolides and conservative treatment with
SAIDs have been recommended.5,7,11,18 Recently,

reatment with pamidronates or bisphosphonates has
een reported to be effective11; however, the effects
f these drugs have to be evaluated, because there are
o long-term data on the outcome with these drugs.
n our case, NSAIDs (etodolac 200 mg/d) and long-
erm macrolides (clarithromycin 400 mg/d) were ad-
inistered. Moreover, surgical treatment in the early

tage seemed effective to repress disease progression.
In conclusion, mandibular osteomyelitis in SAPHO

yndrome is characterized by nonsuppuration and a
ixed radiographic pattern accompanied by solid-

ype periosteal reaction, external bone resorption,
nd bone enlargement. SAPHO syndrome should be
onsidered when a patient presents with osteomyeli-
is in other bones, arthritis, or skin diseases.
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