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Primary chronic osteomyelitis 
associated with synovitis, acne, 
pustulosis, hyperostosis and 
osteitis (SAPHO syndrome) 
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mary chronic osteomyelitis associated with synovitis, acne, pustulosis, hyperos¬ 
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© Munksgaard, 1999. 

Diffuse sclerosing osteomyelitis may indicate the mandibular localisation of the 
SAPHO syndrome. Twelve patients with diffuse sclerosis of the mandible were 
examined for symptoms of the SAPHO syndrome. Nine patients were found to 
have primary chronic osteomyelitis and eight of these represented a SAPHO 
syndrome. Results in this series support the hypothesis of an association between 
primary chronic osteomyelitis and the SAPHO syndrome. 

Osteomyelitis of the mandible is defined 
as an inflammation of the mandibular 
cortical and cancellous bone. Acute os¬ 
teomyelitis is commonly caused by bac¬ 
terial invasion from a contagious focus. 
Most frequent sources are odontogenic 
foci, periodontal diseases and pulpal in¬ 
fection, extraction wounds or infected 
fractures. Osteomyelitis may also ap¬ 
pear as a nonsuppurative chronic in¬ 
flammation of unknown aetiology. A 
small number of cases of mandibular 
chronic osteomyelitis are granuloma¬ 
tous osteomyelitis, which is related to 
tuberculosis or tertiary syphilis. 

The literature related to chronic os¬ 
teomyelitis is confusing. Different 
disease processes have been designated 
under one term in some instances, 
whereas several terms have been desig¬ 
nated to lesions that represent the same 
entity in other instances (1). The variety 
of classification systems takes into ac¬ 
count multiple characteristics such as 
physiology, pathogenesis, localisation, 
radiological or clinical appearance and 
clinical course. The radiological ap¬ 
pearance of chronic osteomyelitis may 
be sclerotic, radiolucent or mixed. Dif¬ 
fuse sclerosing osteomyelitis (DSO) has 
been chosen to describe the radiologic 
appearance of the process (Fig. 1). The 

arbitrary time limit of 1 month is used 
to separate acute from chronic osteo¬ 
myelitis (2). The term DSO includes 
similar entities such as primary chronic 
osteomyelitis (PCO), chronic tendoperi-
ostitis (1, 3), secondary chronic osteo¬ 
myelitis and juvenile chronic osteomy¬ 
elitis (JCO, Garre’s osteomyelitis). 

The term primary chronic osteomy¬ 
elitis (PCO) describes a long-standing, 
radiologically diffuse sclerosing disease 
process of unknown aetiology, which in¬ 
volves the cancellous bone. The charac¬ 
teristic morphological findings consist 
of an extensive periosteal reaction and 
cortical thickening (Fig. 2), massive 
thickening of trabeculae, and marrow 
fibrosis in cancellous bone (Fig. 3). In¬ 
flammatory infiltrate is scarce, though 
foci of dense aggregates of plasma cells 
(Fig. 4) may be observed occasionally. 
The absence of pus, fistulae or seque¬ 
stration is characteristic. The course of 
the disease lacks an acute state and is 
therefore considered primarily to be 
chronic. Periods of onset may last from 
3 days to several weeks. The patient 
usually presents with a limitation of 
mouth opening, swelling of the cheek, 
lymphadenopathy and severe pain. 

Juvenile chronic osteomyelitis (Gar¬ 
re’s osteomyelitis) usually peaks in pu-
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berty and is characterised by volumi¬ 
nous expansion of the mandibular 
body, periosteal apposition of bone and 
a mixed sclerosing-lytic appearance of 
the cancellous bone. The clinical picture 
resembles PCO, sharing the lack of pus 
formation, fistulae or sequestration. 
Therefore, JCO may be considered as a 
subtype of PCO. 

Patients with tendoperiostitis (TP) 
usually present with a history of para¬ 
functional complaints. Palpation of the 
temporal, masseter, medial pterygoid, 
and the digastric muscles reveals ten¬ 
derness in one or more muscles (4). Ra¬ 
diographically, diffuse sclerosis of the 
cortical plate and marrow is observed. 
Pus formation and sequestration are 
absent. 

Secondary chronic osteomyelitis de¬ 
velops from an acute bacterial invasion 
of the bone with formation of fistulae 
and possible sequestration. Clinically 
and radiographically, a broad spectrum 
ranging from an aggressive osteolytic 
putrefactive phase to a dry osteosclero¬ 
tic phase may be observed. 

Florid osseous dysplasia (FOD) is ra¬ 
diographically described as sclerosing 
opaque and dense masses. The bone 
changes are often adjacent to the apices 
of the roots of the teeth. Signs of in-
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Fig. 1. An orthopantomogram showing typical sclerosis (arrows) involving cortical and cancel¬ 
lous bone of the right mandibular body (patient 9). The mandibular left second incisor shows 
a periapical radiolucency and interdental vertical loss of bone due to periodontal infection. 

flammation may be present. Some cases 
of FOD occur in two phases. In the first 
phase, asymptomatic sclerotic masses 
develop. In the second phase, inflam¬ 
mation is superimposed (5). It may be 
very difficult to distinguish FOD from 
periapical cemental dysplasia (PCD), 

though the clinical course of FOD 
shows limited growth potential com¬ 
pared to PCD and does not produce 
pain. However, bony sclerosis may ex¬ 
tend from a localised periapical process 
to a regional lesion. While there may be 
histological similarity between the two 

lesions, they are distinct clinical entities 
and do not usually become more wide¬ 
spread. PCD most commonly occurs in 
middle-aged women and is localised to 
the anterior mandibular teeth. The af¬ 
fected teeth always respond positively to 
vitality tests. This lesion presents with 
three typical distinct stages: osteolytic 
stage, cementoblastic stage and inactive 
stage (6). 

An enostosis or compact island of 
bone can also be observed as an opaque 
dense sclerotic area. This may derive 
from an inflammatory processes 
following trauma (7). An enostosis or 
bony island may also result from focal 
ischemia or infarction (e.g., sickle cell 
disease) (8). 

In 1986, Chamot et al. (9) described 
a syndrome associated with synovitis, 
acne, pustulosis, hyperostosis and oste¬ 
itis (SAPHO syndrome). Usually the 
medical history or examination reveals 
palmoplantar pustulosis (Fig. 5), pustu-
lar~or plain psoriasfcr~and acne or hi-
dradenitis suppurativa. Radiological 
and scmtigraphic’’Findirigs identify the 

Fig. 2. Photomicrograph of patient 5 illustrating cortical sclerosis and 
massive periosteal reaction typical of primary chronic mandibular os¬ 
teomyelitis. (H&E, X15) 

Fig. 3. Photomicrograph of cancellous bone showing massive thicken¬ 
ing of trabeculae and marrow fibrosis (patient 2). (H&E, X32) 

Fig. 4. Photomicrograph of bone from patient 2 showing an inflam¬ 
matory infiltrate with some denser aggregates of plasma cells. (H&E, 
X250) 

Fig. 5. Typical plantar pustulosis (patient 9). 
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Fig. 6. Scintigraphic imaging demonstrating 
a significant enhancement of the right man¬ 
dibular body and the chest wall (patient 9). 

anterior chest wall (especially the ster¬ 
noclavicular joint) as the most prevalent 
location for the hyperostosis (Fig. 6). 
Joint involvement may also be noted. In 
addition to reports from other authors 
(10, 11), Kahn el al. (12) have pre¬ 
sented the largest series of 7 patients 
with mandibular involvement out of 85 
cases of SAPHO syndrome. It has been 
finally concluded that diffuse sclerosing 
osteomyelitis may represent the man¬ 
dibular localisation of SAPHO syn¬ 
drome (12). 

In a prospective cohort evaluation, 
patients with diffuse sclerosing osteo¬ 
myelitis (DSO) were examined for the 
type of mandibular chronic sclerosing 
osteomyelitis and for SAPHO syn¬ 
drome. 

Material and methods 

Within a period of 1 year all patients 
with diffuse sclerosing osteomyelitis 
(DSO) of the mandible and clinical 
signs of an acute inflammation (edema 
of the cheek, limitation of mouth open¬ 
ing, tenderness to palpation and severe 
pain) were prospectively assessed for 
concise diagnosis of their mandibular 
osteomyelitis. The diagnosis of DSO 
was based on clinical and radiograph¬ 
ical findings. If available, medical his¬ 
tory, clinical examination, computed 
tomography of the mandible, skeletal 
scintigraphy and biopsy specimens were 
included. 

Subsequently, all patients with DSO 
were examined for symptoms of SA¬ 
PHO syndrome. Routine immunologi¬ 
cal and haematological tests were per¬ 
formed with standard methods. Labo¬ 
ratory testing included complete blood 
cell count, erythrocyte sedimentation 

rate, C-reactive protein, protein- and 
immuno-electrophoresis including IgG-
subclasses, complement factors, im¬ 
mune complexes, rheumatoid factors, 
antinuclear antibodies, anti-DNA anti¬ 
bodies, C-(PR3)-ANCA, cardiolipin 
antibodies, routine chemistry and sero¬ 
logical testing for antibodies against ru¬ 
bella, adenoviruses, Coxsackie-B virus, 
Epstein-Barr virus (EBV), herpes virus¬ 
es, salivary gland tissue, parvovirus 
Bl9, picornavirus, hepatitis viruses B/ 
C, cytomegalovirus, Chlamydia, Borrel¬ 
ia burgdorferi, Brucella, Campylobacter, 
Salmonella, Yersinia, Shigella, Trepone¬ 
ma pallidum, Neisseria gonorrhoeae and 
Mycoplasma pneumoniae. 

Medical records from the time of the 
patient’s first visit were reviewed. In ad¬ 
dition to MDP "“technetium bone 
scan (locating increased bone vasculari¬ 
ty or osteoblastic activity) and routine 
radiographs of suspected bone lesions, 
computed tomography was performed 
on some patients. The diagnosis of SA¬ 
PHO syndrome was accepted if the pa¬ 
tient met the criteria , such as acute, 
subacute, chronic arthritis or any extnn 
mandibular osteitis, osteomyelitis with 
scintigraphic enhancement (especially 
oi the sternoclavicular joint and the an¬ 
terior chest wall), and skin lesions (pal-
moplantar pustulosis, pustular psoria¬ 
sis, psoriasis vulgaris, severe acne). 

Results 

All 12 patients satisfied the selection ba¬ 
sis for DSO. However, only nine pa¬ 
tients (patients 2-10) met the diagnostic 
criteria for PCO. All patients were treat¬ 
ed at the Department of Maxillofacial 
Surgery, University Hospital, Zurich 
and were referred for complete rheuma-
tologic evaluation to the Department of 

Rheumatology, University Hospital, 
Zurich. The mean age of the patients 
was 47.5 years, with a range from 14 to 
67 years. There were four men (33%) 
and eight women (67%). Follow-up 
periods from disease onset ranged from 
3 to 30 years (Table 1). 

Case 2 

A 41-year-old woman with primary 
chronic sclerosing osteomyelitis and 
SAPHO syndrome was referred. The 
first symptoms of osteomyelitis were 
detected 20 years ago. After repeated 
decortication, she received hyperbaric 
oxygen therapy, a resection of the verti¬ 
cal ramus and reconstruction with a 
costal graft. Mild acne was observed in 
puberty. Physical examination revealed 
no pustulosis. Control CT scans re¬ 
vealed involvement of the transplanted 
graft. The patient presented with ster¬ 
noclavicular hyperostosis showing 
slight scintigraphic enhancement and 
tenderness to palpation. Antibiotics 
were effective while on medication. 
Nonsteroidal anti-inflammatory drugs 
(NSAIDs) provided partial relief with 
reduction of pain and swelling during 
acute exacerbations. 

Case 3 

A 33-year-old woman, the sister of case 
10, had enostosis in the molar region, 
periapical cemental dysplasia (PCD) 
with vital teeth in the symphysial region 
of the mandible, palmoplantar pus¬ 
tulosis/ humeral scleromng osteomyelitis 
and sternoclavicular hyperostosis; she 
was re-examined. The patient had 
undergone 16 operative procedures of 
the humerus including biopsies, decor¬ 
tications, debridements and" insertions 

Table 1. Demographic data and diagnoses of all patients (including all 12 patients with DSO) 

Age at Duration Type of 
Case examination in years SAPHO mandibular 
number Sex (yr) (osteomyelitis) syndrome sclerosis 

1 F 43 3 No SCO 
2 F 41 21 Yes PCO 
3 F 33 21 Yes Enostosis and PCD of 

the mandible; PCO of 
the humerus 

4 F 59 6 Yes PCO 
5 F 39 30 Yes PCO 
6 M 14 3 No PCO (JCO) 
7 F 50 7 Yes PCO 
8 M 64 8 Yes PCO 
9 M 69 4 Yes PCO 
10 F 38 24 Yes PCO 
11 M 57 3 No TP 
12 M 63 3 No SCO 
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Figs. 7 & 8. Coronal and axial CT-scans of 
the mandibular molar region showing scle¬ 
rotic changes (patient 9). 

of gentamycin beads. Mild acne was ob¬ 
served during adolescence. Scintigraphy 
showed increased uptake in the humer¬ 
us and the sternoclavicular joints. Oc¬ 
clusal splint therapy led to partial relief. 
Long-term medication with antibiotics 
did not cure the disease, but provided 
partial relief of symptoms while on 
medication. NSAID led to partial re¬ 
lief. 

periods of pustulosis. Scintigraphic en¬ 
hancement was found in the mandible, 
sternoclavicular joints and in both 
wrists. A revision and decortication of 
the mandibular lesion along with hyper¬ 
baric oxygen therapy were applied. An¬ 
tibiotics were effective while on medica¬ 
tion. NSAIDs provided partial relief 
with reduction of pain and swelling dur¬ 
ing acute exacerbations. 

Case 5 

A 39-year-old woman was diagnosed 
with primary chronic sclerosing osteo¬ 
myelitis of the mandible since child¬ 
hood and SAPHO syndrome. Decorti¬ 
cation, bimaxillary osteotomies (for 
secondary asymmetry) and hyperbaric 
oxygen therapy were performed over 
the 30-year duration of the disease. 
Acne had been present in adolescence. 
Clinical examination revealed a palmar 
pustulosis and synovitis of both elbows. 
Both sternoclavicular joints were clini¬ 
cally prominent and showed _ scinti-
graphic enhancement. Antibiotics were 
effective. NSAIDs provided partial re¬ 
lief with reduction of pain and swelling 
during acute exacerbations. 

Case 6 

A 14-year-old boy had juvenile primary 
mixed sclerosing-lytic osteomyelitis of 
the mandible. Before referring the pa¬ 
tient to the maxillofacial department, 
the suspected differential diagnosis in¬ 
cluded juvenile parotitis, fibrous dyspla¬ 
sia and osteosarcoma. Mild acne was 
observed. Scintigraphically, slight en¬ 
hancement of both sternoclavicular 
joints was noted. Microbiologic cul¬ 

tures revealed Streptococcus sanguis, 
Veilonellae and Actinomyces species. A 
transient C4-deficiency was docu¬ 
mented after surgical decortication. Af¬ 
ter long-term antibiotic medication, 
laboratory testing showed normal C3 
and C4 levels. Repeated decortications 
along with hyperbaric oxygen therapy 
were performed. Antibiotics were effec¬ 
tive while on medication. NSAIDs were 
ineffective. Since antibiotic medication 
was aborted, 9 months ago, no more 
symptoms have been noted. Finally, CT-
scans demonstrated complete recovery 
with restoration of the bony structure. 

Case 7 

A 50-year-old woman was diagnosed 
with primary chronic osteomyelitis and 
SAPHO syndrome. Her orofacial com¬ 
plaints were initially suspected to indi¬ 
cate a myofacial pain syndrome. After 
1 year of treatment, pain relief could 
not be achieved and the third molar was 
considered as a causative factor. After 
tooth extraction, her symptoms 
increased. On physical examination, the 
patient presented with sternoclavicular 
hyperostosis, polysynovitis and pal-
moplantar pustulosis as well as sacroile¬ 
itis. Decortication along with hyper¬ 
baric oxygen therapy was performed. 
NSAIDs were effective. 

Case 8 

A 64-year-old man had mandibular pri¬ 
mary chronic sclerosing osteomyelitis 
and SAPHO syndrome. The history re¬ 
vealed plantar pustulosis, especially 
during summer, and acne lesions in ad¬ 
olescence. Clinical and scintigraphic ex¬ 

Case 4 

A 59-year-old woman had primary 
chronic sclerosing osteomyelitis of the 
mandible and SAPHO syndrome. The 
orofacial complaints of the patient were 
suspected to be a myofacial pain syn¬ 
drome caused by insufficient jaw posi¬ 
tioning of the edentulous mandible. The 
history revealed that one year before 
splinting and myofeedback therapy, the 
endodontically treated lower canines 
had been removed. The patient pre¬ 
sented with a palmoplantar jjsoriasis 
and a unilateral prominent sternocla¬ 
vicular joint as well as synovitis of the 
first metacarpophalangeal joint of both 
hands. The medical history revealed no 

Fig. 9. The lateral aspect of the 3-D (with the software package Gyroview®, ISG Technologies, 
Toronto, Canada) reconstructed mandible showing deformation of the right mandibular body 
and condyle (patient 9). 
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Fig. 10. Coronal CT-scans of the temporomandibular joint revealing osteolytic and cystic 
destruction of the right condylar head (patient 9). 

Fig. 11. 3-D CT reconstruction (with the software package Gyroview®, ISG Technologies, 
Toronto, Canada) of the sternoclavicular joints showing massive destruction of bone on the 
left and hyperostosis on the right side (patient 9). 

chronic sclerosing osteomyelitis and 
SAPHO syndrome. After repeated revi¬ 
sions, decortications and hyperbaric ox¬ 
ygen therapy, a resection of the ramus 
and reconstruction with a costal graft 
were performed. Unfortunately, the 
disease process recurred in the 
transplant. The patient had pal-
moplantar pustulosis and tender ster¬ 
noclavicular hyperostosis. Scintigraphy 
clearly showed enhanced uptake in the 
mandible and slight elevation in the 
sternoclavicular joint, as well as in the 
left sacroiliac joint. Antibiotics were in¬ 
effective. In spite of good initial re¬ 
sponse, NSAIDs became ineffective, 
while glucocorticoids produced imme¬ 
diate relief. 

The following text and Tables 1-4 
summarise the results of patients 2 to 
10 with PCO. 

Eight of nine (88.9 %) patients with 
primary chronic osteomyelitis demon¬ 
strated the SAPHO syndrome. The 
total of 12 patients also included two 
patients with secondary chronic osteo¬ 
myelitis and one patient with tendoperi-
ostitis. The duration (before and after 
diagnosis) since first onset of mandib¬ 
ular osteomyelitis ranged between 3 and 
30 years. The patients’ ages at examina¬ 
tion were between 33 and 69 years, with 
the exception of patient number 6. 
Eight of the nine patients with PCO 
presented with, or reported a history of, 
skin lesions. In eight of the nine pa¬ 
tients with PCO, extra-mandibular scin¬ 
tigraphic enhancement was detected. 
Surgical intervention was performed in 
seven patients with PCO and eight pa¬ 
tients underwent hyperbaric oxygen 
therapy. Six patients responded to anti¬ 
biotic medication. 

Table 4 shows laboratory test results 
for C-reactive protein, ESR (erythro-

amination showed prominent sternocla¬ 
vicular joints with signs of inflamma¬ 
tion. Hyperbaric oxygen therapy was 
performed. Antibiotics were effective 
while on medication. NSAIDs provided 
partial relief with reduction of pain and 
swelling during acute exacerbations. 

Case 9 

A 69-year-old man with mandibular 
primary chronic sclerosing osteomyeli¬ 
tis (Figs. 1 & 7-10) of the mandible and 
SAPHO syndrome was examined. Acne 
and pustulosis could be observed (Fig. 

5). In addition, the patient had hyperos¬ 
tosis on one side and destruction of the 
sternoclavicular joint (Figs. 11 & 12) on 
the other side, with impressive scinti¬ 
graphic enhancement (Fig. 6). Hyper¬ 
baric oxygen therapy was performed. 
Antibiotics were effective while on 
medication. NSAIDs provided partial 
relief with reduction of pain and swell¬ 
ing during acute exacerbations. 

Case 10 

A 38-year-old woman, sister of case 3, 
was examined with mandibular primary 

Fig. 12. Axial CT-scan of the chest wall and 
the sternoclavicular joints are characterised 
by cystic-osteolytic destructive lesions (pa¬ 
tient 9). 
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Table 2. Diagnostic procedures and results (9 patients with PCO) 

SAPHO Type of mandibular CT-scan of the Scintigraphic Biopsy of the 
Number syndrome sclerosis Skin lesion mandible enhancement mandibular lesion Microbiology 

2 Yes PCO Acne Yes Mandible; Yes Streptococcus; 
(historical) sternoclavicular Staphylococcus 

3 Yes Enostosis and PCD Pustular psoriasis Yes Mandible; Yes Coagulase-
of the mandible; (at examination) sternoclavicular; negative 
PCO of the humerus humerus Staphylococcus 

4 Yes PCO No Yes Mandible; Yes No 
sternoclavicular 

5 Yes PCO Pustulosis Yes Mandible; Yes Negative 
(at examination); sternoclavicular; 
acne (historical) elbows 

6 No PCO (JCO) Acne Yes Mandible Yes Actinomyces and 
(at examination) Veilonella species 

7 Yes PCO Pustulosis Yes Mandible; Yes Negative 
(at examination) sternoclavicular; 

sacroiliac 
8 Yes PCO Pustulosis; acne Yes Mandible; Yes Streptococcus 

(historical) sternoclavicular 
9 Yes PCO Pustulosis Yes Mandible; No No 

(at examination) sternoclavicular 
10 Yes PCO Pustulosis Yes Mandible; Yes Haemophilus 

(at examination) sternoclavicular; Parainfluenzae; 
sacroiliac Streptococcus; 

Actinomyces and 
Veilonella species 

Table 3. Treatment procedures and medications (9 patients with PCO) 

Hyperbaric 
Case SAPHO Type of mandibular Operative oxygen therapy Antibiotic NSAIDs Corticoids 
number syndrome sclerosis treatment (sessions) effectiveness effectiveness effectiveness 

2 Yes PCO Resection (angle, 20 Partial: doxicycline Partial Not applied 
vertical ramus) clindamycin 

and reconstruction metronidazole and 
(costalgraft) amoxicillin 

long-term 6 months 
3 Yes Enostosis and PCD Repeated revisions, Not Partial: clindamycin Partial Not applied 

of the mandible insertions of applied rifampicin and 
PCO of the humerus gentamycin beads, ciprofloxacin 

decortications and long-term 27 
biopsies of the months 

humerus 
4 Yes PCO No 20 Yes: clindamycin Partial Not applied 
5 Yes PCO Decortication; 20 Yes: doxicycline Partial Not applied 

bimaxillary osteotomy clindamycin 
6 No PCO (JCO) Decortication 60 Yes: metronidazole No Not applied 

amoxicillin 
clarithromycin 
long-term 24 

months 
7 Yes PCO Decortication 24 Yes: amoxicillin Yes Not applied 
8 Yes PCO Decortication 60 Yes: doxicycline Partial Not applied 
9 Yes PCO No 30 Yes: clindamycin Partial Not applied 
10 Yes PCO Decortication; resection 124 No: doxicycline No Yes 

(angle, vertical ramus) metronidazole and 
and reconstruction amoxicillin 
(costalgraft) long-term 7 months 

cyte sedimentation rate) and leucocyte 
counts as a sensitive indicator of in¬ 
flammatory processes, such as acute 
bone inflammation; these were mainly 
within normal limits. Complement 
components were decreased in two pa¬ 
tients and elevated in one patient. The 
serum concentrations of IgA, IgM and 
IgG were elevated in five patients. A 
dysimmunoglobulinemia was observed 

in eight patients (including changes in 
relative distribution of subclasses in sev¬ 
en patients). 

Elevated anticardiolipin levels were 
found in five of nine patients and elevat¬ 
ed levels of antinuclear antibodies in 
eight of nine patients. The frequency of 
the A2-allele was 78% (7 of 9) in pa¬ 
tients with PCO. Serologic testing re¬ 
vealed parvovirus Bl9 to be the most 

frequent infectious viral agent (67%, 6 
of 9). 

Discussion 

The term diffuse sclerosing osteomyeli¬ 
tis has been used collectively for dif¬ 
ferent entities and disease stages (1). 
PCO and SCO, as well as JCO (Garre), 
may present as diffuse sclerosing osteo-
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Table 4. Laboratory test results (9 patients with PCO) 

Patient 2 3 4 5 6 7 8 9 10 

ESR 15 36 6 4 6 10 26 13 8 
CRP <3 3 <3 <3 <3 <3 5 18 <3 
Leukocytes 3.4 6.2 8.5 10.7 4.8 5.4 7.2 8.9 7.12 
Differential ly? Normal Normal Normal Normal lyT Normal Normal Normal 
white cell count 
Haemoglobin 11.2 12.8 13.6 13.3 14.6 12.5 12.5 14.4 12.7 
Rheumafactors Negative Negative Negative SP 1:160 Negative Negative Negative Negative Negative 
Dysimmuno- + + + + Normal + + + + 
globulinemia IgGT IgA? IgAT IgAT IgGT 

IgG? IgE? 
IgG-subclasses SC li SC 2? SC 1? SC 1T Normal SC 4? Normal SC IT SC 1T 

SC 2T SC 2? SC 4? SC 2? SC 2? 
SC 4? 

Immune complex Normal ClqT Normal Normal Normal Normal Normal ClqT Normal 
IgGT 

Complement C3 C3? Normal Normal Normal C3JT Normal Normal Normal Normal 
Complement C4 C4? Normal Normal Normal Normal Normal Normal C4T 
Serology Negative Parvo Parvo Negative Parvo Varicella IgG Parvo Parvo Parvo 

B19 IgG B19 IgG B19 IgG Cytomegalo B19 IgG B19 IgG B19 IgG 
IgG 

Liver enzymes Normal Normal Normal Normal Normal Normal yGT 84 Normal Normal 
Creatinine Normal Normal Normal Normal Normal Normal Normal Normal Normal 
Glucose Normal Normal Normal Normal Normal 7.2 Normal Normal Normal 
Antinuclear Antinuclear Antinuclear Antinuclear Antinuclear Normal Antinuclear Antinuclear Antinuclear Antinuclear 
antibodies 1:80 1:40 1:10 1:80 1:40 1:80 1:80 1:160 
Anticardiolipin Normal IgGT IgGT Normal Normal Normal IgGT IgGT IgMT 
antibodies IgAT 
HLA-typing A24(9), Al, A2, Al, A2, B8, A2, Ax, B7, A2, A26 (10), A2, A43, A2, A26 (10), Al, A2, 

A31(19), B8,B61(40), B60 (40) B39 (16) A68(28), Ax, B52 (5), B60 (40), B44 (12), B8,B62(15), 
B35, DRB1 DRB1 1501- firstand B7, B35, B58 (17), B45 (12), B58 (17), DRB 

B55 (22) 1601-1601, 1503/DRB second DRB1 DRB1 DRB1 0301/ DRB1 1301-1306, 
DR1 DRB1 0301 0101-0202 DRB1 0401-04012/ 1501-1503/ DRB3 0701-0702/ DRB1 0301 
0101- second DRB1 typing DRB1 0101 DRB5 0101-0301 DRB4 0101, 
0102/ typing failure failure DRB1 0101-0202 DRB1 0901/ DRBlx 
DRB 0701-0702/ DRB! 1302/ DRB3 0101 
0801-0805 DRB1 DRB3 

0101 0101-0301 

myelitis. Bony sclerosis is a non-specific 
reaction to any chronic inflammatory 
process. Clinical course, diagnostic 
findings and therapeutic response sug¬ 
gest different entities. Moreover, com¬ 
mon presentation under the designation 
DSO complicates evaluation of data. 
Kahn et al. (12) and Suei et al. (13) 

offered evidence that suggested DSO to 
be the mandibular localisation of SA-
PHO syndrome. In fact, DSO with ex-
tramandibular involvement and skin 
lesions had been described earlier (14). 
In contradiction to the patient de¬ 
scribed by Farnam et al. (14), primary 
chronic osteomyelitis presents a non-
putrefactive course. It remains unclear 
whether SAPHO syndrome might be 
the predisposing factor for primary 
chronic osteomyelitis, but the fact that 
eight of nine patients with primary 
chronic osteomyelitis of the mandible 
presented with SAPHO syndrome also 
supports the hypothesis of an associ¬ 
ated disease process. The association of 
SAPHO syndrome and DSO, and espe¬ 
cially with PCO (8 of 9), is noteworthy 

and appears to support the hypothesis 
of a common pathologic mechanism. 

The great majority of patients with 
osteomyelitis present abnormal para¬ 
meters in the immune system (15). The 
literature expresses contradictory opin¬ 
ions, including a hyperactive, a hypo¬ 
active, a cellular exaggerated response 
or a total impairment of the immune 
system (15). Complement components 
were decreased in two of our patients 
and elevated in one patient. The serum 
concentrations of IgA, IgM and IgG 
were elevated in five patients with PCO. 
A dysimmunoglobulinemia was ob¬ 
served in eight patients with PCO (in¬ 
cluding changes in relative distribution 
of subclasses in seven patients). Immu¬ 
noelectrophoresis failed to reveal 
increased levels of monoclonal antibod¬ 
ies. Malmström et al. (15) reported 
increased concentration levels of IgG, 
IgA, IgM or IgE in 11 of 15 patients. 

The aetiology of SAPHO syndrome 
and PCO is unknown. One hypothesis 
advocates an organism of low virulence 
as a trigger. Propionibacterium acnes 

has been found as the only infectious 
agent in osteoarticular lesions (12). Be¬ 
side Propionibacterium acnes (16), spe¬ 
cies of Actinomyces and Eikinella corro-
dens have been detected from a large 
number of biopsy specimens in a pro¬ 
spective study by Marx et al. (17). Our 
series yielded Actinomyces species in 
two of seven cultures. Elevated anticar¬ 
diolipin levels (5 of 9 tested patients 
with PCO) support this hypothesis, as 
they represent immunological stimula¬ 
tion. For example, the antiphospholipid 
syndrome is associated with vascular 
thrombosis, skin lesions and persis¬ 
tently elevated levels of antiphospho¬ 
lipid antibodies (18). Anticardiolipin is 
also suspected to interfere in the arachi¬ 
donic acid cycle. This might result in 
decreased prostacyclin production and 
favour increased platelet adhesiveness 
and vascular thrombosis (18). 
Plotquin et al. demonstrated elevated 
PGE (prostaglandin) levels, although 
PGF (prostacyclin) showed similar 
quantities in osteomyelitic bone when 
compared with normal human bone 
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(19). Medullary vascular thrombosis 
and vasculopathy (20) have often been 
mentioned as potential causative fac¬ 
tors of mandibular osteomyelitis. Bart¬ 
kowski et al. (21) reported successful 
treatment of mandibular osteomyelitis 
with intravenous heparin therapy. How¬ 
ever, symptoms only occur in some of 
the patients with positive anticardiolip¬ 
in levels; therefore, antibodies may just 
be markers of the disorder. In contra¬ 
diction, the offending organism has not 
been demonstrated in most cases (nega¬ 
tive cultures in two of seven specimens). 
The fact that anticardiolipin antibodies 
have also been implicated in the devel¬ 
opment of osteonecrosis, which is often 
a sclerotic disease in extragnathic 
bones, and that anticoagulants are able 
to reduce pain in patients with os¬ 
teonecrosis, may support the ischemic 
rather than the infectious character of 
the disease (22-24). It has to be borne 
in mind, however, that negative cultures 
might result from inadequate culturing 
techniques (17). Genetic factors also 
have been suspected to play a role in 
the pathologic scenario (12). In fact, the 
two sisters (cases 3 and 10), who were 
evaluated for HLA-typing, revealed 
common gene loci (A-l, B-8, DR-3; 
subject of a separate case report). Their 
haplotype is typically found in autoim¬ 
mune diseases such as lupus erythema¬ 
tosus and other connective tissue 
diseases. A higher frequency of the A2 
allele [seven of nine patients (78%) with 
PCO] compared to similar European 
ethnic groups (21.3% up to 27.8%) was 
found in our series (25). The fact that 
antibiotic medication, NSAIDs and 
corticosteroids can partially alleviate 
symptoms could be due to the suppres¬ 
sion of symptoms but may also support 
our hypothesis of a microorganism of 
low virulence. Antibiotic medication 
may lead to transient partial eradica¬ 
tion of the causative microorganism, 
but cannot prevent recurrence of symp¬ 
toms. NSAIDs and corticosteroids 
block the inflammatory cascade on dif¬ 
ferent mediatory levels. 

One patient (case 11) of our series, 
who had a typical myofacial pain syn¬ 
drome, represents the view that ad¬ 
vanced the hypothesis of tendoperiositis 
(1, 3). Sclerosis in this patient was 
limited to the mandibular alveolar bone 
and in addition the patient lacked typi¬ 
cal symptoms of acute exacerbations, 
such as swelling, lymphadenopathy, and 
typical periodicity. Patients with chron¬ 
ic pain syndromes, such as DSO, often 
develop secondary myofacial pain. 

Therefore, treatment with dental splints 
and myofeedback training may lead to 
partial relief but can not cure the 
disease (cases 2, 4 and 7). We agree with 
Marx (26), who stated that it would 
seem unlikely to be successful in the 
face of sclerosis being intramedullary 
rather than periosteal, and the fact that 
it occurs in edentulous patients. Also, it 
would not account for the partial effec¬ 
tiveness of periods of antibiotic medica¬ 
tion. 

Juvenile chronic osteomyelitis (JCO) 
may be considered as a rare type of pri¬ 
mary chronic osteomyelitis (PCO) and 
it has also been designated as Garre’s 
osteomyelitis. Data for case number 6 
clearly showed differences in laboratory 
results, scintigraphic and radiographic 
findings, while clinical symptoms were 
almost similar to primary chronic os¬ 
teomyelitis. We favour the term juvenile 
chronic osteomyelitis because Garre did 
not describe a singular, specific type of 
osteomyelitis; moreover, he presented 
12 different conditions of osteomyelitis 
in his historical article (27). Hence, we 
consider JCO as a specific type of PCO, 
which in later stages may present the 
typical bony picture of PCO and poss¬ 
ibly show development towards SA-
PHO syndrome. 

Open biopsy of the mandibular bone 
and computed tomography are neces¬ 
sary to establish a precise diagnosis of 
mandibular osteomyelitis. Marx et al. 
(17) reported consistent microbiologic 
findings. However, an extraoral ap¬ 
proach should be avoided, because pos¬ 
sible nerve palsy and scar formation are 
serious disadvantages, while intraoral 
biopsies often present contamination. 
Oral contamination can be excluded 
when a piece of bone is removed intra-
orally if an extraoral sterile biopsy 
(taken by a trepan-bur) is also taken. 
Only the tip of the cylinder is sent for 
culturing. Our study incorporated the 
demands given by Marx (26) for cul¬ 
turing techniques; however, results were 
inconsistent. Serologic testing revealed 
parvovirus Bl9 to be the most frequent 
infectious viral agent, but positive re¬ 
sults may be found in 30-60% of adults 
(28). Parvovirus B19 infection has been 
mentioned in association with rheumat¬ 
ic diseases, spherocytosis and bone 
marrow aplasia (29). Marx (26) also 
demands PCR-DNA, but preliminary 
data on four patients in this series still 
show contradictory results (2 patients 
with signal overloading, 2 patients with 
negative results). Tc-scintigraphy is a 
useful tool for detecting clinically and 

radiologically silent lesions, especially 
in extramandibular locations (12). 

Because diffuse sclerosing mandib¬ 
ular osteomyelitis responds to treatment 
inconsistently (30), all treatment op¬ 
tions should be applied. Especially in 
the early stage of the disease, operative 
procedures such as removal of all 
necrotic tissue and decortication are 
usually successful. In addition, hyper¬ 
baric oxygen (twice daily sessions at 1.4 
atmospheres for 45-min cycles), with at 
least 20 cycles and long-term antibiotic 
medication, should always be per¬ 
formed as well. The four patients treat¬ 
ed with long-term antibiotic medication 
showed a decreased frequency of mild 
symptoms while on medication. Be¬ 
cause involvement of reconstructed 
bone is frequent, resection and second 
stage reconstruction should be consid¬ 
ered carefully in late disease stages. In 
long-standing refractory chronic osteo¬ 
myelitis, patients with multiple unsuc¬ 
cessful operative interventions and 
compromised elderly patients, conser¬ 
vative therapy with NSAIDs or steroids 
is recommended. Synovitis is most often 
mild and only rarely destructive. Treat¬ 
ment includes NSAIDs at sufficient 
dosage levels and, in refractory cases, 
administration of sulfusalazine. Persis¬ 
tent cases may require administration 
of methotrexate. 

In conclusion, we strongly advocate 
an association between DSO and SA-
PHO syndrome. With reference to re¬ 
sults from our study and the current lit¬ 
erature, we suggest a hypothesis of a 
microorganism of low virulence func¬ 
tioning as a trigger that causes an exag¬ 
gerated immune response in genetically 
predisposed individuals. 
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Primary chronic osteomyelitis 
associated with synovitis, acne, 
pustulosis, hyperostosis and 
osteitis (SAPHO syndrome) 
Eyrich GKH, Harder C, Sailer HF, Langenegger T, Bruder E, Michel BA: Pri¬ 
mary chronic osteomyelitis associated with synovitis, acne, pustulosis, hyperos¬ 
tosis and osteitis (SAPHO syndrome). J Oral Pathol Med 1999; 28: 456-64. 
© Munksgaard, 1999. 

Diffuse sclerosing osteomyelitis may indicate the mandibular localisation of the 
SAPHO syndrome. Twelve patients with diffuse sclerosis of the mandible were 
examined for symptoms of the SAPHO syndrome. Nine patients were found to 
have primary chronic osteomyelitis and eight of these represented a SAPHO 
syndrome. Results in this series support the hypothesis of an association between 
primary chronic osteomyelitis and the SAPHO syndrome. 

Osteomyelitis of the mandible is defined 
as an inflammation of the mandibular 
cortical and cancellous bone. Acute os¬ 
teomyelitis is commonly caused by bac¬ 
terial invasion from a contagious focus. 
Most frequent sources are odontogenic 
foci, periodontal diseases and pulpal in¬ 
fection, extraction wounds or infected 
fractures. Osteomyelitis may also ap¬ 
pear as a nonsuppurative chronic in¬ 
flammation of unknown aetiology. A 
small number of cases of mandibular 
chronic osteomyelitis are granuloma¬ 
tous osteomyelitis, which is related to 
tuberculosis or tertiary syphilis. 

The literature related to chronic os¬ 
teomyelitis is confusing. Different 
disease processes have been designated 
under one term in some instances, 
whereas several terms have been desig¬ 
nated to lesions that represent the same 
entity in other instances (1). The variety 
of classification systems takes into ac¬ 
count multiple characteristics such as 
physiology, pathogenesis, localisation, 
radiological or clinical appearance and 
clinical course. The radiological ap¬ 
pearance of chronic osteomyelitis may 
be sclerotic, radiolucent or mixed. Dif¬ 
fuse sclerosing osteomyelitis (DSO) has 
been chosen to describe the radiologic 
appearance of the process (Fig. 1). The 

arbitrary time limit of 1 month is used 
to separate acute from chronic osteo¬ 
myelitis (2). The term DSO includes 
similar entities such as primary chronic 
osteomyelitis (PCO), chronic tendoperi-
ostitis (1, 3), secondary chronic osteo¬ 
myelitis and juvenile chronic osteomy¬ 
elitis (JCO, Garre’s osteomyelitis). 

The term primary chronic osteomy¬ 
elitis (PCO) describes a long-standing, 
radiologically diffuse sclerosing disease 
process of unknown aetiology, which in¬ 
volves the cancellous bone. The charac¬ 
teristic morphological findings consist 
of an extensive periosteal reaction and 
cortical thickening (Fig. 2), massive 
thickening of trabeculae, and marrow 
fibrosis in cancellous bone (Fig. 3). In¬ 
flammatory infiltrate is scarce, though 
foci of dense aggregates of plasma cells 
(Fig. 4) may be observed occasionally. 
The absence of pus, fistulae or seque¬ 
stration is characteristic. The course of 
the disease lacks an acute state and is 
therefore considered primarily to be 
chronic. Periods of onset may last from 
3 days to several weeks. The patient 
usually presents with a limitation of 
mouth opening, swelling of the cheek, 
lymphadenopathy and severe pain. 

Juvenile chronic osteomyelitis (Gar¬ 
re’s osteomyelitis) usually peaks in pu-
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berty and is characterised by volumi¬ 
nous expansion of the mandibular 
body, periosteal apposition of bone and 
a mixed sclerosing-lytic appearance of 
the cancellous bone. The clinical picture 
resembles PCO, sharing the lack of pus 
formation, fistulae or sequestration. 
Therefore, JCO may be considered as a 
subtype of PCO. 

Patients with tendoperiostitis (TP) 
usually present with a history of para¬ 
functional complaints. Palpation of the 
temporal, masseter, medial pterygoid, 
and the digastric muscles reveals ten¬ 
derness in one or more muscles (4). Ra¬ 
diographically, diffuse sclerosis of the 
cortical plate and marrow is observed. 
Pus formation and sequestration are 
absent. 

Secondary chronic osteomyelitis de¬ 
velops from an acute bacterial invasion 
of the bone with formation of fistulae 
and possible sequestration. Clinically 
and radiographically, a broad spectrum 
ranging from an aggressive osteolytic 
putrefactive phase to a dry osteosclero¬ 
tic phase may be observed. 

Florid osseous dysplasia (FOD) is ra¬ 
diographically described as sclerosing 
opaque and dense masses. The bone 
changes are often adjacent to the apices 
of the roots of the teeth. Signs of in-
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Fig. 1. An orthopantomogram showing typical sclerosis (arrows) involving cortical and cancel¬ 
lous bone of the right mandibular body (patient 9). The mandibular left second incisor shows 
a periapical radiolucency and interdental vertical loss of bone due to periodontal infection. 

flammation may be present. Some cases 
of FOD occur in two phases. In the first 
phase, asymptomatic sclerotic masses 
develop. In the second phase, inflam¬ 
mation is superimposed (5). It may be 
very difficult to distinguish FOD from 
periapical cemental dysplasia (PCD), 

though the clinical course of FOD 
shows limited growth potential com¬ 
pared to PCD and does not produce 
pain. However, bony sclerosis may ex¬ 
tend from a localised periapical process 
to a regional lesion. While there may be 
histological similarity between the two 

lesions, they are distinct clinical entities 
and do not usually become more wide¬ 
spread. PCD most commonly occurs in 
middle-aged women and is localised to 
the anterior mandibular teeth. The af¬ 
fected teeth always respond positively to 
vitality tests. This lesion presents with 
three typical distinct stages: osteolytic 
stage, cementoblastic stage and inactive 
stage (6). 

An enostosis or compact island of 
bone can also be observed as an opaque 
dense sclerotic area. This may derive 
from an inflammatory processes 
following trauma (7). An enostosis or 
bony island may also result from focal 
ischemia or infarction (e.g., sickle cell 
disease) (8). 

In 1986, Chamot et al. (9) described 
a syndrome associated with synovitis, 
acne, pustulosis, hyperostosis and oste¬ 
itis (SAPHO syndrome). Usually the 
medical history or examination reveals 
palmoplantar pustulosis (Fig. 5), pustu¬ 
lar or plain psoriasis, and acne or hi-
dradenitis suppurativa. Radiological 
and scintigraphic findings identify the 

Fig. 2. Photomicrograph of patient 5 illustrating cortical sclerosis and 
massive periosteal reaction typical of primary chronic mandibular os¬ 
teomyelitis. (H&E, XI5) 

Fig. 3. Photomicrograph of cancellous bone showing massive thicken¬ 
ing of trabeculae and marrow fibrosis (patient 2). (H&E, X32) 

Fig. 4. Photomicrograph of bone from patient 2 showing an inflam¬ 
matory infiltrate with some denser aggregates of plasma cells. (H&E, 
X250) 

Fig. 5. Typical plantar pustulosis (patient 9). 
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Fig. 6. Scintigraphic imaging demonstrating 
a significant enhancement of the right man¬ 
dibular body and the chest wall (patient 9). 

anterior chest wall (especially the ster¬ 
noclavicular joint) as the most prevalent 
location for the hyperostosis (Fig. 6). 
Joint involvement may also be noted. In 
addition to reports from other authors 
(10, 11), Kahn et al. (12) have pre¬ 
sented the largest series of 7 patients 
with mandibular involvement out of 85 
cases of SAPHO syndrome. It has been 
finally concluded that diffuse sclerosing 
osteomyelitis may represent the man¬ 
dibular localisation of SAPHO syn¬ 
drome (12). 

In a prospective cohort evaluation, 
patients with diffuse sclerosing osteo¬ 
myelitis (DSO) were examined for the 
type of mandibular chronic sclerosing 
osteomyelitis and for SAPHO syn¬ 
drome. 

Material and methods 

Within a period of 1 year all patients 
with diffuse sclerosing osteomyelitis 
(DSO) of the mandible and clinical 
signs of an acute inflammation (edema 
of the cheek, limitation of mouth open¬ 
ing, tenderness to palpation and severe 
pain) were prospectively assessed for 
concise diagnosis of their mandibular 
osteomyelitis. The diagnosis of DSO 
was based on clinical and radiograph¬ 
ical findings. If available, medical his¬ 
tory, clinical examination, computed 
tomography of the mandible, skeletal 
scintigraphy and biopsy specimens were 
included. 

Subsequently, all patients with DSO 
were examined for symptoms of SA¬ 
PHO syndrome. Routine immunologi¬ 
cal and haematological tests were per¬ 
formed with standard methods. Labo¬ 
ratory testing included complete blood 
cell count, erythrocyte sedimentation 

rate, C-reactive protein, protein- and 
immuno-electrophoresis including IgG-
subclasses, complement factors, im¬ 
mune complexes, rheumatoid factors, 
antinuclear antibodies, anti-DNA anti¬ 
bodies, C-(PR3)-ANCA, cardiolipin 
antibodies, routine chemistry and sero¬ 
logical testing for antibodies against ru¬ 
bella, adenoviruses, Coxsackie-B virus, 
Epstein-Barr virus (EBV), herpes virus¬ 
es, salivary gland tissue, parvovirus 
Bl9, picornavirus, hepatitis viruses B/ 
C, cytomegalovirus, Chlamydia, Borrel¬ 
ia burgdorferi, Brucella, Campylobacter, 
Salmonella, Yersinia, Shigella, Trepone¬ 
ma pallidum, Neisseria gonorrhoeae and 
Mycoplasma pneumoniae. 

Medical records from the time of the 
patient’s first visit were reviewed. In ad¬ 
dition to MDP 99mtechnetium bone 
scan (locating increased bone vasculari¬ 
ty or osteoblastic activity) and routine 
radiographs of suspected bone lesions, 
computed tomography was performed 
on some patients. The diagnosis of SA¬ 
PHO syndrome was accepted if the pa¬ 
tient met the criteria, such as acute, 
subacute, chronic arthritis or any extra-
mandibular osteitis, osteomyelitis with 
scintigraphic enhancement (especially 
of the sternoclavicular joint and the an¬ 
terior chest wall), and skin lesions (pal-
moplantar pustulosis, pustular psoria¬ 
sis, psoriasis vulgaris, severe acne). 

Results 

All 12 patients satisfied the selection ba¬ 
sis for DSO. However, only nine pa¬ 
tients (patients 2-10) met the diagnostic 
criteria for PCO. All patients were treat¬ 
ed at the Department of Maxillofacial 
Surgery, University Hospital, Zurich 
and were referred for complete rheuma-
tologic evaluation to the Department of 

Rheumatology, University Hospital, 
Zurich. The mean age of the patients 
was 47.5 years, with a range from 14 to 
67 years. There were four men (33%) 
and eight women (67%). Follow-up 
periods from disease onset ranged from 
3 to 30 years (Table 1). 

Case 2 

A 41-year-old woman with primary 
chronic sclerosing osteomyelitis and 
SAPHO syndrome was referred. The 
first symptoms of osteomyelitis were 
detected 20 years ago. After repeated 
decortication, she received hyperbaric 
oxygen therapy, a resection of the verti¬ 
cal ramus and reconstruction with a 
costal graft. Mild acne was observed in 
puberty. Physical examination revealed 
no pustulosis. Control CT scans re¬ 
vealed involvement of the transplanted 
graft. The patient presented with ster¬ 
noclavicular hyperostosis showing 
slight scintigraphic enhancement and 
tenderness to palpation. Antibiotics 
were effective while on medication. 
Nonsteroidal anti-inflammatory drugs 
(NSAIDs) provided partial relief with 
reduction of pain and swelling during 
acute exacerbations. 

Case 3 

A 33-year-old woman, the sister of case 
10, had enostosis in the molar region, 
periapical cemental dysplasia (PCD) 
with vital teeth in the symphysial region 
of the mandible, palmoplantar pus¬ 
tulosis, humeral sclerosing osteomyelitis 
and sternoclavicular hyperostosis; she 
was re-examined. The patient had 
undergone 16 operative procedures of 
the humerus including biopsies, decor¬ 
tications, debridements and insertions 

Table 1. Demographic data and diagnoses of all patients (including all 12 patients with DSO) 

Age at Duration Type of 
Case examination in years SAPHO mandibular 
number Sex (yr) (osteomyelitis) syndrome sclerosis 

1 F 43 3 No SCO 
2 F 41 21 Yes PCO 
3 F 33 21 Yes Enostosis and PCD of 

the mandible; PCO of 
the humerus 

4 F 59 6 Yes PCO 
5 F 39 30 Yes PCO 
6 M 14 3 No PCO (JCO) 
7 F 50 7 Yes PCO 
8 M 64 8 Yes PCO 
9 M 69 4 Yes PCO 
10 F 38 24 Yes PCO 
11 M 57 3 No TP 
12 M 63 3 No SCO 
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Figs. 7 & 8. Coronal and axial CT-scans of 
the mandibular molar region showing scle¬ 
rotic changes (patient 9). 

of gentamycin beads. Mild acne was ob¬ 
served during adolescence. Scintigraphy 
showed increased uptake in the humer¬ 
us and the sternoclavicular joints. Oc¬ 
clusal splint therapy led to partial relief. 
Long-term medication with antibiotics 
did not cure the disease, but provided 
partial relief of symptoms while on 
medication. NSAID led to partial re¬ 
lief. 

periods of pustulosis. Scintigraphic en¬ 
hancement was found in the mandible, 
sternoclavicular joints and in both 
wrists. A revision and decortication of 
the mandibular lesion along with hyper¬ 
baric oxygen therapy were applied. An¬ 
tibiotics were effective while on medica¬ 
tion. NSAIDs provided partial relief 
with reduction of pain and swelling dur¬ 
ing acute exacerbations. 

Case 5 

A 39-year-old woman was diagnosed 
with primary chronic sclerosing osteo¬ 
myelitis of the mandible since child¬ 
hood and SAPHO syndrome. Decorti¬ 
cation, bimaxillary osteotomies (for 
secondary asymmetry) and hyperbaric 
oxygen therapy were performed over 
the 30-year duration of the disease. 
Acne had been present in adolescence. 
Clinical examination revealed a palmar 
pustulosis and synovitis of both elbows. 
Both sternoclavicular joints were clini¬ 
cally prominent and showed scinti¬ 
graphic enhancement. Antibiotics were 
effective. NSAIDs provided partial re¬ 
lief with reduction of pain and swelling 
during acute exacerbations. 

Case 6 

A 14-year-old boy had juvenile primary 
mixed sclerosing-lytic osteomyelitis of 
the mandible. Before referring the pa¬ 
tient to the maxillofacial department, 
the suspected differential diagnosis in¬ 
cluded juvenile parotitis, fibrous dyspla¬ 
sia and osteosarcoma. Mild acne was 
observed. Scintigraphically, slight en¬ 
hancement of both sternoclavicular 
joints was noted. Microbiologic cul¬ 

tures revealed Streptococcus sanguis, 
Veilonellae and Actinomyces species. A 
transient C4-deficiency was docu¬ 
mented after surgical decortication. Af¬ 
ter long-term antibiotic medication, 
laboratory testing showed normal C3 
and C4 levels. Repeated decortications 
along with hyperbaric oxygen therapy 
were performed. Antibiotics were effec¬ 
tive while on medication. NSAIDs were 
ineffective. Since antibiotic medication 
was aborted, 9 months ago, no more 
symptoms have been noted. Finally, CT-
scans demonstrated complete recovery 
with restoration of the bony structure. 

Case 7 

A 50-year-old woman was diagnosed 
with primary chronic osteomyelitis and 
SAPHO syndrome. Her orofacial com¬ 
plaints were initially suspected to indi¬ 
cate a myofacial pain syndrome. After 
1 year of treatment, pain relief could 
not be achieved and the third molar was 
considered as a causative factor. After 
tooth extraction, her symptoms 
increased. On physical examination, the 
patient presented with sternoclavicular 
hyperostosis, polysynovitis and pal-
moplantar pustulosis as well as sacroile¬ 
itis. Decortication along with hyper¬ 
baric oxygen therapy was performed. 
NSAIDs were effective. 

Case 8 

A 64-year-old man had mandibular pri¬ 
mary chronic sclerosing osteomyelitis 
and SAPHO syndrome. The history re¬ 
vealed plantar pustulosis, especially 
during summer, and acne lesions in ad¬ 
olescence. Clinical and scintigraphic ex¬ 

Case 4 

A 59-year-old woman had primary 
chronic sclerosing osteomyelitis of the 
mandible and SAPHO syndrome. The 
orofacial complaints of the patient were 
suspected to be a myofacial pain syn¬ 
drome caused by insufficient jaw posi¬ 
tioning of the edentulous mandible. The 
history revealed that one year before 
splinting and myofeedback therapy, the 
endodontically treated lower canines 
had been removed. The patient pre¬ 
sented with a palmoplantar psoriasis 
and a unilateral prominent sternocla¬ 
vicular joint as well as synovitis of the 
first metacarpophalangeal joint of both 
hands. The medical history revealed no 

Fig. 9. The lateral aspect of the 3-D (with the software package Gyroview®, ISG Technologies, 
Toronto, Canada) reconstructed mandible showing deformation of the right mandibular body 
and condyle (patient 9). 
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Fig. 10. Coronal CT-scans of the temporomandibular joint revealing osteolytic and cystic 
destruction of the right condylar head (patient 9). 

Fig. 11. 3-D CT reconstruction (with the software package Gyroview®, ISG Technologies, 
Toronto, Canada) of the sternoclavicular joints showing massive destruction of bone on the 
left and hyperostosis on the right side (patient 9). 

chronic sclerosing osteomyelitis and 
SAPHO syndrome. After repeated revi¬ 
sions, decortications and hyperbaric ox¬ 
ygen therapy, a resection of the ramus 
and reconstruction with a costal graft 
were performed. Unfortunately, the 
disease process recurred in the 
transplant. The patient had pal-
moplantar pustulosis and tender ster¬ 
noclavicular hyperostosis. Scintigraphy 
clearly showed enhanced uptake in the 
mandible and slight elevation in the 
sternoclavicular joint, as well as in the 
left sacroiliac joint. Antibiotics were in¬ 
effective. In spite of good initial re¬ 
sponse, NSAIDs became ineffective, 
while glucocorticoids produced imme¬ 
diate relief. 

The following text and Tables 1-4 
summarise the results of patients 2 to 
10 with PCO. 

Eight of nine (88.9 %) patients with 
primary chronic osteomyelitis demon¬ 
strated the SAPHO syndrome. The 
total of 12 patients also included two 
patients with secondary chronic osteo¬ 
myelitis and one patient with tendoperi-
ostitis. The duration (before and after 
diagnosis) since first onset of mandib¬ 
ular osteomyelitis ranged between 3 and 
30 years. The patients’ ages at examina¬ 
tion were between 33 and 69 years, with 
the exception of patient number 6. 
Eight of the nine patients with PCO 
presented with, or reported a history of, 
skin lesions. In eight of the nine pa¬ 
tients with PCO, extra-mandibular scin¬ 
tigraphic enhancement was detected. 
Surgical intervention was performed in 
seven patients with PCO and eight pa¬ 
tients underwent hyperbaric oxygen 
therapy. Six patients responded to anti¬ 
biotic medication. 

Table 4 shows laboratory test results 
for C-reactive protein, ESR (erythro-

amination showed prominent sternocla¬ 
vicular joints with signs of inflamma¬ 
tion. Hyperbaric oxygen therapy was 
performed. Antibiotics were effective 
while on medication. NSAIDs provided 
partial relief with reduction of pain and 
swelling during acute exacerbations. 

Case 9 

A 69-year-old man with mandibular 
primary chronic sclerosing osteomyeli¬ 
tis (Figs. 1 & 7-10) of the mandible and 
SAPHO syndrome was examined. Acne 
and pustulosis could be observed (Fig. 

5). In addition, the patient had hyperos¬ 
tosis on one side and destruction of the 
sternoclavicular joint (Figs. 11 & 12) on 
the other side, with impressive scinti¬ 
graphic enhancement (Fig. 6). Hyper¬ 
baric oxygen therapy was performed. 
Antibiotics were effective while on 
medication. NSAIDs provided partial 
relief with reduction of pain and swell¬ 
ing during acute exacerbations. 

Case 10 

A 38-year-old woman, sister of case 3, 
was examined with mandibular primary 

Fig. 12. Axial CT-scan of the chest wall and 
the sternoclavicular joints are characterised 
by cystic-osteolytic destructive lesions (pa¬ 
tient 9). 
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Table 2. Diagnostic procedures and results (9 patients with PCO) 

SAPHO Type of mandibular CT-scan of the Scintigraphic Biopsy of the 
Number syndrome sclerosis Skin lesion mandible enhancement mandibular lesion Microbiology 

2 Yes PCO Acne Yes Mandible; Yes Streptococcus; 
(historical) sternoclavicular Staphylococcus 

3 Yes Enostosis and PCD Pustular psoriasis Yes Mandible; Yes Coagulase-
of the mandible; (at examination) sternoclavicular; negative 
PCO of the humerus humerus Staphylococcus 

4 Yes PCO No Yes Mandible; Yes No 
sternoclavicular 

5 Yes PCO Pustulosis Yes Mandible; Yes Negative 
(at examination); sternoclavicular; 
acne (historical) elbows 

6 No PCO (JCO) Acne Yes Mandible Yes Actinomyces and 
(at examination) Veilonella species 

7 Yes PCO Pustulosis Yes Mandible; Yes Negative 
(at examination) sternoclavicular; 

sacroiliac 
8 Yes PCO Pustulosis; acne Yes Mandible; Yes Streptococcus 

(historical) sternoclavicular 
9 Yes PCO Pustulosis Yes Mandible; No No 

(at examination) sternoclavicular 
10 Yes PCO Pustulosis Yes Mandible; Yes Haemophilus 

(at examination) sternoclavicular; Parainfluenzae; 
sacroiliac Streptococcus; 

Actinomyces and 
Veilonella species 

Table 3. Treatment procedures and medications (9 patients with PCO) 

Hyperbaric 
Case SAPHO Type of mandibular Operative oxygen therapy Antibiotic NSAIDs Corticoids 
number syndrome sclerosis treatment (sessions) effectiveness effectiveness effectiveness 

2 Yes PCO Resection (angle, 20 Partial: doxicycline Partial Not applied 
vertical ramus) clindamycin 

and reconstruction metronidazole and 
(costalgraft) amoxicillin 

long-term 6 months 
3 Yes Enostosis and PCD Repeated revisions, Not Partial: clindamycin Partial Not applied 

of the mandible insertions of applied rifampicin and 
PCO of the humerus gentamycin beads, ciprofloxacin 

decortications and long-term 27 
biopsies of the months 

humerus 
4 Yes PCO No 20 Yes: clindamycin Partial Not applied 
5 Yes PCO Decortication; 20 Yes: doxicycline Partial Not applied 

bimaxillary osteotomy clindamycin 
6 No PCO (JCO) Decortication 60 Yes: metronidazole No Not applied 

amoxicillin 
clarithromycin 
long-term 24 

months 
7 Yes PCO Decortication 24 Yes: amoxicillin Yes Not applied 
8 Yes PCO Decortication 60 Yes: doxicycline Partial Not applied 
9 Yes PCO No 30 Yes: clindamycin Partial Not applied 
10 Yes PCO Decortication; resection 124 No: doxicycline No Yes 

(angle, vertical ramus) metronidazole and 
and reconstruction amoxicillin 
(costalgraft) long-term 7 months 

cyte sedimentation rate) and leucocyte 
counts as a sensitive indicator of in¬ 
flammatory processes, such as acute 
bone inflammation; these were mainly 
within normal limits. Complement 
components were decreased in two pa¬ 
tients and elevated in one patient. The 
serum concentrations of IgA, IgM and 
IgG were elevated in five patients. A 
dysimmunoglobulinemia was observed 

in eight patients (including changes in 
relative distribution of subclasses in sev¬ 
en patients). 

Elevated anticardiolipin levels were 
found in five of nine patients and elevat¬ 
ed levels of antinuclear antibodies in 
eight of nine patients. The frequency of 
the A2-allele was 78% (7 of 9) in pa¬ 
tients with PCO. Serologic testing re¬ 
vealed parvovirus B19 to be the most 

frequent infectious viral agent (67%, 6 
of 9). 

Discussion 

The term diffuse sclerosing osteomyeli¬ 
tis has been used collectively for dif¬ 
ferent entities and disease stages (1). 
PCO and SCO, as well as JCO (Garre), 
may present as diffuse sclerosing osteo-
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Table 4. Laboratory test results (9 patients with PCO) 

Patient 234 5 6 789 10 

ESR 15 36 6 4 6 10 26 13 8 
CRP <3 3 <3 <3 <3 <3 5 18 <3 
Leukocytes 3.4 6.2 8.5 10.7 4.8 5.4 7.2 8.9 7.12 
Differential ly? Normal Normal Normal Normal lyT Normal Normal Normal 
white cell count 
Haemoglobin 11.2 12.8 13.6 13.3 14.6 12.5 12.5 14.4 12.7 
Rheumafactors Negative Negative Negative SP 1:160 Negative Negative Negative Negative Negative 
Dysimmuno- + + + + Normal + + + + 
globulinemia IgG? IgA? IgA? IgA? IgG? 

IgG? IgE? 
IgG-subclasses SCI? SC 2? SCI? SCI? Normal SC 4? Normal SCI? SCI? 

SC 2? SC 2? SC 4? SC 2? SC 2? 
SC 4? 

Immune complex Normal Clq? Normal Normal Normal Normal Normal Clq? Normal 
IgG? 

Complement C3 C3? Normal Normal Normal C3?? Normal Normal Normal Normal 
Complement C4 C4? Normal Normal Normal Normal Normal Normal C4? 
Serology Negative Parvo Parvo Negative Parvo Varicella IgG Parvo Parvo Parvo 

B19 IgG B19 IgG B19 IgG Cytomegalo B19 IgG B19 IgG B19 IgG 
IgG 

Liver enzymes Normal Normal Normal Normal Normal Normal yGT 84 Normal Normal 
Creatinine Normal Normal Normal Normal Normal Normal Normal Normal Normal 
Glucose Normal Normal Normal Normal Normal 7.2 Normal Normal Normal 
Antinuclear Antinuclear Antinuclear Antinuclear Antinuclear Normal Antinuclear Antinuclear Antinuclear Antinuclear 
antibodies 1:80 1:40 1:10 1:80 1:40 1:80 1:80 1:160 
Anticardiolipin Normal IgG? IgG? Normal Normal Normal IgG? IgG? IgM? 
antibodies IgA? 
HLA-typing A24(9), AI, A2, Al. A2, B8, A2, Ax, B7, A2, A26 (10), A2, A43, A2, A26 (10), Al, A2, 

A31(19), B8.B61 (40), B60 (40) B39 (16) A68(28), Ax, B52 (5), B60 (40), B44 (12), B8,B62 (15), 
B35, DRB1 DRB1 1501- firstand B7, B35, B58 (17), B45 (12), B58 (17), DRB 

B55 (22) 1601-1601, 1503/DRB second DRB1 DRB1 DRB1 0301/ DRB1 1301-1306, 
DR1 DRB1 0301 0101-0202 DRB1 0401-04012/ 1501-1503/ DRB3 0701-0702/ DRB1 0301 
0101- second DRB 1 typing DRB1 0101 DRB5 0101-0301 DRB4 0101, 
0102/ typing failure failure DRB1 0101-0202 DRB 1 0901/ DRBlx 
DRB 0701-0702/ DRB! 1302/ DRB3 0101 
0801-0805 DRB1 DRB3 

0101 0101-0301 

myelitis. Bony sclerosis is a non-specific 
reaction to any chronic inflammatory 
process. Clinical course, diagnostic 
findings and therapeutic response sug¬ 
gest different entities. Moreover, com¬ 
mon presentation under the designation 
DSO complicates evaluation of data. 
Kahn et al. (12) and Suei et al. (13) 

offered evidence that suggested DSO to 
be the mandibular localisation of SA-
PHO syndrome. In fact, DSO with ex-
tramandibular involvement and skin 
lesions had been described earlier (14). 
In contradiction to the patient de¬ 
scribed by Farnam et al. (14), primary 
chronic osteomyelitis presents a non-
putrefactive course. It remains unclear 
whether SAPHO syndrome might be 
the predisposing factor for primary 
chronic osteomyelitis, but the fact that 
eight of nine patients with primary 
chronic osteomyelitis of the mandible 
presented with SAPHO syndrome also 
supports the hypothesis of an associ¬ 
ated disease process. The association of 
SAPHO syndrome and DSO, and espe¬ 
cially with PCO (8 of 9), is noteworthy 

and appears to support the hypothesis 
of a common pathologic mechanism. 

The great majority of patients with 
osteomyelitis present abnormal para¬ 
meters in the immune system (15). The 
literature expresses contradictory opin¬ 
ions, including a hyperactive, a hypo¬ 
active, a cellular exaggerated response 
or a total impairment of the immune 
system (15). Complement components 
were decreased in two of our patients 
and elevated in one patient. The serum 
concentrations of IgA, IgM and IgG 
were elevated in five patients with PCO. 
A dysimmunoglobulinemia was ob¬ 
served in eight patients with PCO (in¬ 
cluding changes in relative distribution 
of subclasses in seven patients). Immu¬ 
noelectrophoresis failed to reveal 
increased levels of monoclonal antibod¬ 
ies. Malmström et al. (15) reported 
increased concentration levels of IgG, 
IgA, IgM or IgE in 11 of 15 patients. 
The aetiology of SAPHO syndrome 

and PCO is unknown. One hypothesis 
advocates an organism of low virulence 
as a trigger. Propionibacterium acnes 

has been found as the only infectious 
agent in osteoarticular lesions (12). Be¬ 
side Propionibacterium acnes (16), spe¬ 
cies of Actinomyces and Eikinella corro-
dens have been detected from a large 
number of biopsy specimens in a pro¬ 
spective study by Marx et al. (17). Our 
series yielded Actinomyces species in 
two of seven cultures. Elevated anticar¬ 
diolipin levels (5 of 9 tested patients 
with PCO) support this hypothesis, as 
they represent immunological stimula¬ 
tion. For example, the antiphospholipid 
syndrome is associated with vascular 
thrombosis, skin lesions and persis¬ 
tently elevated levels of antiphospho¬ 
lipid antibodies (18). Anticardiolipin is 
also suspected to interfere in the arachi¬ 
donic acid cycle. This might result in 
decreased prostacyclin production and 
favour increased platelet adhesiveness 
and vascular thrombosis (18). 
Plotquin et al. demonstrated elevated 
PGE (prostaglandin) levels, although 
PGF (prostacyclin) showed similar 
quantities in osteomyelitic bone when 
compared with normal human bone 



(19). Medullary vascular thrombosis 
and vasculopathy (20) have often been 
mentioned as potential causative fac¬ 
tors of mandibular osteomyelitis. Bart¬ 
kowski et al. (21) reported successful 
treatment of mandibular osteomyelitis 
with intravenous heparin therapy. How¬ 
ever, symptoms only occur in some of 
the patients with positive anticardiolip¬ 
in levels; therefore, antibodies may just 
be markers of the disorder. In contra¬ 
diction, the offending organism has not 
been demonstrated in most cases (nega¬ 
tive cultures in two of seven specimens). 
The fact that anticardiolipin antibodies 
have also been implicated in the devel¬ 
opment of osteonecrosis, which is often 
a sclerotic disease in extragnathic 
bones, and that anticoagulants are able 
to reduce pain in patients with os¬ 
teonecrosis, may support the ischemic 
rather than the infectious character of 
the disease (22-24). It has to be borne 
in mind, however, that negative cultures 
might result from inadequate culturing 
techniques (17). Genetic factors also 
have been suspected to play a role in 
the pathologic scenario (12). In fact, the 
two sisters (cases 3 and 10), who were 
evaluated for HLA-typing, revealed 
common gene loci (A-l, B-8, DR-3; 
subject of a separate case report). Their 
haplotype is typically found in autoim¬ 
mune diseases such as lupus erythema¬ 
tosus and other connective tissue 
diseases. A higher frequency of the A2 
allele [seven of nine patients (78%) with 
PCO] compared to similar European 
ethnic groups (21.3% up to 27.8%) was 
found in our series (25). The fact that 
antibiotic medication, NSAIDs and 
corticosteroids can partially alleviate 
symptoms could be due to the suppres¬ 
sion of symptoms but may also support 
our hypothesis of a microorganism of 
low virulence. Antibiotic medication 
may lead to transient partial eradica¬ 
tion of the causative microorganism, 
but cannot prevent recurrence of symp¬ 
toms. NSAIDs and corticosteroids 
block the inflammatory cascade on dif¬ 
ferent mediatory levels. 

One patient (case 11) of our series, 
who had a typical myofacial pain syn¬ 
drome, represents the view that ad¬ 
vanced the hypothesis of tendoperiositis 
(1, 3). Sclerosis in this patient was 
limited to the mandibular alveolar bone 
and in addition the patient lacked typi¬ 
cal symptoms of acute exacerbations, 
such as swelling, lymphadenopathy, and 
typical periodicity. Patients with chron¬ 
ic pain syndromes, such as DSO, often 
develop secondary myofacial pain. 
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Therefore, treatment with dental splints 
and myofeedback training may lead to 
partial relief but can not cure the 
disease (cases 2, 4 and 7). We agree with 
Marx (26), who stated that it would 
seem unlikely to be successful in the 
face of sclerosis being intramedullary 
rather than periosteal, and the fact that 
it occurs in edentulous patients. Also, it 
would not account for the partial effec¬ 
tiveness of periods of antibiotic medica¬ 
tion. 

Juvenile chronic osteomyelitis (JCO) 
may be considered as a rare type of pri¬ 
mary chronic osteomyelitis (PCO) and 
it has also been designated as Garre’s 
osteomyelitis. Data for case number 6 
clearly showed differences in laboratory 
results, scintigraphic and radiographic 
findings, while clinical symptoms were 
almost similar to primary chronic os¬ 
teomyelitis. We favour the term juvenile 
chronic osteomyelitis because Garre did 
not describe a singular, specific type of 
osteomyelitis; moreover, he presented 
12 different conditions of osteomyelitis 
in his historical article (27). Hence, we 
consider JCO as a specific type of PCO, 
which in later stages may present the 
typical bony picture of PCO and poss¬ 
ibly show development towards SA-
PHO syndrome. 

Open biopsy of the mandibular bone 
and computed tomography are neces¬ 
sary to establish a precise diagnosis of 
mandibular osteomyelitis. Marx et al. 
(17) reported consistent microbiologic 
findings. However, an extraoral ap¬ 
proach should be avoided, because pos¬ 
sible nerve palsy and scar formation are 
serious disadvantages, while intraoral 
biopsies often present contamination. 
Oral contamination can be excluded 
when a piece of bone is removed intra-
orally if an extraoral sterile biopsy 
(taken by a trepan-bur) is also taken. 
Only the tip of the cylinder is sent for 
culturing. Our study incorporated the 
demands given by Marx (26) for cul¬ 
turing techniques; however, results were 
inconsistent. Serologic testing revealed 
parvovirus B19 to be the most frequent 
infectious viral agent, but positive re¬ 
sults may be found in 30-60% of adults 
(28). Parvovirus B19 infection has been 
mentioned in association with rheumat¬ 
ic diseases, spherocytosis and bone 
marrow aplasia (29). Marx (26) also 
demands PCR-DNA, but preliminary 
data on four patients in this series still 
show contradictory results (2 patients 
with signal overloading, 2 patients with 
negative results). Tc-scintigraphy is a 
useful tool for detecting clinically and 

radiologically silent lesions, especially 
in extramandibular locations (12). 

Because diffuse sclerosing mandib¬ 
ular osteomyelitis responds to treatment 
inconsistently (30), all treatment op¬ 
tions should be applied. Especially in 
the early stage of the disease, operative 
procedures such as removal of all 
necrotic tissue and decortication are 
usually successful. In addition, hyper¬ 
baric oxygen (twice daily sessions at 1.4 
atmospheres for 45-min cycles), with at 
least 20 cycles and long-term antibiotic 
medication, should always be per¬ 
formed as well. The four patients treat¬ 
ed with long-term antibiotic medication 
showed a decreased frequency of mild 
symptoms while on medication. Be¬ 
cause involvement of reconstructed 
bone is frequent, resection and second 
stage reconstruction should be consid¬ 
ered carefully in late disease stages. In 
long-standing refractory chronic osteo¬ 
myelitis, patients with multiple unsuc¬ 
cessful operative interventions and 
compromised elderly patients, conser¬ 
vative therapy with NSAIDs or steroids 
is recommended. Synovitis is most often 
mild and only rarely destructive. Treat¬ 
ment includes NSAIDs at sufficient 
dosage levels and, in refractory cases, 
administration of sulfusalazine. Persis¬ 
tent cases may require administration 
of methotrexate. 

In conclusion, we strongly advocate 
an association between DSO and SA-
PHO syndrome. With reference to re¬ 
sults from our study and the current lit¬ 
erature, we suggest a hypothesis of a 
microorganism of low virulence func¬ 
tioning as a trigger that causes an exag¬ 
gerated immune response in genetically 
predisposed individuals. 
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Primary chronic osteomyelitis 
associated with synovitis, acne, 
pustulosis, hyperostosis and 
osteitis (SAPHO syndrome) 
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Diffuse sclerosing osteomyelitis may indicate the mandibular localisation of the 
SAPHO syndrome. Twelve patients with diffuse sclerosis of the mandible were 
examined for symptoms of the SAPHO syndrome. Nine patients were found to 
have primary chronic osteomyelitis and eight of these represented a SAPHO 
syndrome. Results in this series support the hypothesis of an association between 
primary chronic osteomyelitis and the SAPHO syndrome. 

Osteomyelitis of the mandible is defined 
as an inflammation of the mandibular 
cortical and cancellous bone. Acute os¬ 
teomyelitis is commonly caused by bac¬ 
terial invasion from a contagious focus. 
Most frequent sources are odontogenic 
foci, periodontal diseases and pulpal in¬ 
fection, extraction wounds or infected 
fractures. Osteomyelitis may also ap¬ 
pear as a nonsuppurative chronic in¬ 
flammation of unknown aetiology. A 
small number of cases of mandibular 
chronic osteomyelitis are granuloma¬ 
tous osteomyelitis, which is related to 
tuberculosis or tertiary syphilis. 

The literature related to chronic os¬ 
teomyelitis is confusing. Different 
disease processes have been designated 
under one term in some instances, 
whereas several terms have been desig¬ 
nated to lesions that represent the same 
entity in other instances (1). The variety 
of classification systems takes into ac¬ 
count multiple characteristics such as 
physiology, pathogenesis, localisation, 
radiological or clinical appearance and 
clinical course. The radiological ap¬ 
pearance of chronic osteomyelitis may 
be sclerotic, radiolucent or mixed. Dif¬ 
fuse sclerosing osteomyelitis (DSO) has 
been chosen to describe the radiologic 
appearance of the process (Fig. 1). The 

arbitrary time limit of 1 month is used 
to separate acute from chronic osteo¬ 
myelitis (2). The term DSO includes 
similar entities such as primary chronic 
osteomyelitis (PCO), chronic tendoperi-
ostitis (1, 3), secondary chronic osteo¬ 
myelitis and juvenile chronic osteomy¬ 
elitis (JCO, Garre’s osteomyelitis). 

The term primary chronic osteomy¬ 
elitis (PCO) describes a long-standing, 
radiologically diffuse sclerosing disease 
process of unknown aetiology, which in¬ 
volves the cancellous bone. The charac¬ 
teristic morphological findings consist 
of an extensive periosteal reaction and 
cortical thickening (Fig. 2), massive 
thickening of trabeculae, and marrow 
fibrosis in cancellous bone (Fig. 3). In¬ 
flammatory infiltrate is scarce, though 
foci of dense aggregates of plasma cells 
(Fig. 4) may be observed occasionally. 
The absence of pus, fistulae or seque¬ 
stration is characteristic. The course of 
the disease lacks an acute state and is 
therefore considered primarily to be 
chronic. Periods of onset may last from 
3 days to several weeks. The patient 
usually presents with a limitation of 
mouth opening, swelling of the cheek, 
lymphadenopathy and severe pain. 

Juvenile chronic osteomyelitis (Gar¬ 
re’s osteomyelitis) usually peaks in pu-
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berty and is characterised by volumi¬ 
nous expansion of the mandibular 
body, periosteal apposition of bone and 
a mixed sclerosing-lytic appearance of 
the cancellous bone. The clinical picture 
resembles PCO, sharing the lack of pus 
formation, fistulae or sequestration. 
Therefore, JCO may be considered as a 
subtype of PCO. 

Patients with tendoperiostitis (TP) 
usually present with a history of para¬ 
functional complaints. Palpation of the 
temporal, masseter, medial pterygoid, 
and the digastric muscles reveals ten¬ 
derness in one or more muscles (4). Ra¬ 
diographically, diffuse sclerosis of the 
cortical plate and marrow is observed. 
Pus formation and sequestration are 
absent. 

Secondary chronic osteomyelitis de¬ 
velops from an acute bacterial invasion 
of the bone with formation of fistulae 
and possible sequestration. Clinically 
and radiographically, a broad spectrum 
ranging from an aggressive osteolytic 
putrefactive phase to a dry osteosclero¬ 
tic phase may be observed. 

Florid osseous dysplasia (FOD) is ra¬ 
diographically described as sclerosing 
opaque and dense masses. The bone 
changes are often adjacent to the apices 
of the roots of the teeth. Signs of in-
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Fig. 1. An orthopantomogram showing typical sclerosis (arrows) involving cortical and cancel¬ 
lous bone of the right mandibular body (patient 9). The mandibular left second incisor shows 
a periapical radiolucency and interdental vertical loss of bone due to periodontal infection. 

flammation may be present. Some cases 
of FOD occur in two phases. In the first 
phase, asymptomatic sclerotic masses 
develop. In the second phase, inflam¬ 
mation is superimposed (5). It may be 
very difficult to distinguish FOD from 
periapical cemental dysplasia (PCD), 

though the clinical course of FOD 
shows limited growth potential com¬ 
pared to PCD and does not produce 
pain. However, bony sclerosis may ex¬ 
tend from a localised periapical process 
to a regional lesion. While there may be 
histological similarity between the two 

lesions, they are distinct clinical entities 
and do not usually become more wide¬ 
spread. PCD most commonly occurs in 
middle-aged women and is localised to 
the anterior mandibular teeth. The af¬ 
fected teeth always respond positively to 
vitality tests. This lesion presents with 
three typical distinct stages: osteolytic 
stage, cementoblastic stage and inactive 
stage (6). 

An enostosis or compact island of 
bone can also be observed as an opaque 
dense sclerotic area. This may derive 
from an inflammatory processes 
following trauma (7). An enostosis or 
bony island may also result from focal 
ischemia or infarction (e.g., sickle cell 
disease) (8). 

In 1986, Chamot et al. (9) described 
a syndrome associated with synovitis, 
acne, pustulosis, hyperostosis and oste¬ 
itis (SAPHO syndrome). Usually the 
medical history or examination reveals 
palmoplantar pustulosis (Fig. 5), pustu¬ 
lar or plain psoriasis, and acne or hi-
dradenitis suppurativa. Radiological 
and scintigraphic findings identify the 

Fig. 2. Photomicrograph of patient 5 illustrating cortical sclerosis and 
massive periosteal reaction typical of primary chronic mandibular os¬ 
teomyelitis. (H&E, XI5) 

Fig. 3. Photomicrograph of cancellous bone showing massive thicken¬ 
ing of trabeculae and marrow fibrosis (patient 2). (H&E, X32) 

Fig. 4. Photomicrograph of bone from patient 2 showing an inflam¬ 
matory infiltrate with some denser aggregates of plasma cells. (H&E, 
X250) 

Fig. 5. Typical plantar pustulosis (patient 9). 
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Fig. 6. Scintigraphic imaging demonstrating 
a significant enhancement of the right man¬ 
dibular body and the chest wall (patient 9). 

anterior chest wall (especially the ster¬ 
noclavicular joint) as the most prevalent 
location for the hyperostosis (Fig. 6). 
Joint involvement may also be noted. In 
addition to reports from other authors 
(10, 11), Kahn et al. (12) have pre¬ 
sented the largest series of 7 patients 
with mandibular involvement out of 85 
cases of SAPHO syndrome. It has been 
finally concluded that diffuse sclerosing 
osteomyelitis may represent the man¬ 
dibular localisation of SAPHO syn¬ 
drome (12). 

In a prospective cohort evaluation, 
patients with diffuse sclerosing osteo¬ 
myelitis (DSO) were examined for the 
type of mandibular chronic sclerosing 
osteomyelitis and for SAPHO syn¬ 
drome. 

Material and methods 

Within a period of 1 year all patients 
with diffuse sclerosing osteomyelitis 
(DSO) of the mandible and clinical 
signs of an acute inflammation (edema 
of the cheek, limitation of mouth open¬ 
ing, tenderness to palpation and severe 
pain) were prospectively assessed for 
concise diagnosis of their mandibular 
osteomyelitis. The diagnosis of DSO 
was based on clinical and radiograph¬ 
ical findings. If available, medical his¬ 
tory, clinical examination, computed 
tomography of the mandible, skeletal 
scintigraphy and biopsy specimens were 
included. 

Subsequently, all patients with DSO 
were examined for symptoms of SA¬ 
PHO syndrome. Routine immunologi¬ 
cal and haematological tests were per¬ 
formed with standard methods. Labo¬ 
ratory testing included complete blood 
cell count, erythrocyte sedimentation 

rate, C-reactive protein, protein- and 
immuno-electrophoresis including IgG-
subclasses, complement factors, im¬ 
mune complexes, rheumatoid factors, 
antinuclear antibodies, anti-DNA anti¬ 
bodies, C-(PR3)-ANCA, cardiolipin 
antibodies, routine chemistry and sero¬ 
logical testing for antibodies against ru¬ 
bella, adenoviruses, Coxsackie-B virus, 
Epstein-Barr virus (EBV), herpes virus¬ 
es, salivary gland tissue, parvovirus 
Bl9, picornavirus, hepatitis viruses B/ 
C, cytomegalovirus, Chlamydia, Borrel¬ 
ia burgdorferi, Brucella, Campylobacter, 
Salmonella, Yersinia, Shigella, Trepone¬ 
ma pallidum, Neisseria gonorrhoeae and 
Mycoplasma pneumoniae. 

Medical records from the time of the 
patient’s first visit were reviewed. In ad¬ 
dition to MDP 99mtechnetium bone 
scan (locating increased bone vasculari¬ 
ty or osteoblastic activity) and routine 
radiographs of suspected bone lesions, 
computed tomography was performed 
on some patients. The diagnosis of SA¬ 
PHO syndrome was accepted if the pa¬ 
tient met the criteria, such as acute, 
subacute, chronic arthritis or any extra-
mandibular osteitis, osteomyelitis with 
scintigraphic enhancement (especially 
of the sternoclavicular joint and the an¬ 
terior chest wall), and skin lesions (pal-
moplantar pustulosis, pustular psoria¬ 
sis, psoriasis vulgaris, severe acne). 

Results 

All 12 patients satisfied the selection ba¬ 
sis for DSO. However, only nine pa¬ 
tients (patients 2-10) met the diagnostic 
criteria for PCO. All patients were treat¬ 
ed at the Department of Maxillofacial 
Surgery, University Hospital, Zurich 
and were referred for complete rheuma-
tologic evaluation to the Department of 

Rheumatology, University Hospital, 
Zurich. The mean age of the patients 
was 47.5 years, with a range from 14 to 
67 years. There were four men (33%) 
and eight women (67%). Follow-up 
periods from disease onset ranged from 
3 to 30 years (Table 1). 

Case 2 

A 41-year-old woman with primary 
chronic sclerosing osteomyelitis and 
SAPHO syndrome was referred. The 
first symptoms of osteomyelitis were 
detected 20 years ago. After repeated 
decortication, she received hyperbaric 
oxygen therapy, a resection of the verti¬ 
cal ramus and reconstruction with a 
costal graft. Mild acne was observed in 
puberty. Physical examination revealed 
no pustulosis. Control CT scans re¬ 
vealed involvement of the transplanted 
graft. The patient presented with ster¬ 
noclavicular hyperostosis showing 
slight scintigraphic enhancement and 
tenderness to palpation. Antibiotics 
were effective while on medication. 
Nonsteroidal anti-inflammatory drugs 
(NSAIDs) provided partial relief with 
reduction of pain and swelling during 
acute exacerbations. 

Case 3 

A 33-year-old woman, the sister of case 
10, had enostosis in the molar region, 
periapical cemental dysplasia (PCD) 
with vital teeth in the symphysial region 
of the mandible, palmoplantar pus¬ 
tulosis, humeral sclerosing osteomyelitis 
and sternoclavicular hyperostosis; she 
was re-examined. The patient had 
undergone 16 operative procedures of 
the humerus including biopsies, decor¬ 
tications, debridements and insertions 

Table 1. Demographic data and diagnoses of all patients (including all 12 patients with DSO) 

Age at Duration Type of 
Case examination in years SAPHO mandibular 
number Sex (yr) (osteomyelitis) syndrome sclerosis 

1 F 43 3 No SCO 
2 F 41 21 Yes PCO 
3 F 33 21 Yes Enostosis and PCD of 

the mandible; PCO of 
the humerus 

4 F 59 6 Yes PCO 
5 F 39 30 Yes PCO 
6 M 14 3 No PCO (JCO) 
7 F 50 7 Yes PCO 
8 M 64 8 Yes PCO 
9 M 69 4 Yes PCO 
10 F 38 24 Yes PCO 
11 M 57 3 No TP 
12 M 63 3 No SCO 
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Figs. 7 & 8. Coronal and axial CT-scans of 
the mandibular molar region showing scle¬ 
rotic changes (patient 9). 

of gentamycin beads. Mild acne was ob¬ 
served during adolescence. Scintigraphy 
showed increased uptake in the humer¬ 
us and the sternoclavicular joints. Oc¬ 
clusal splint therapy led to partial relief. 
Long-term medication with antibiotics 
did not cure the disease, but provided 
partial relief of symptoms while on 
medication. NSAID led to partial re¬ 
lief. 

periods of pustulosis. Scintigraphic en¬ 
hancement was found in the mandible, 
sternoclavicular joints and in both 
wrists. A revision and decortication of 
the mandibular lesion along with hyper¬ 
baric oxygen therapy were applied. An¬ 
tibiotics were effective while on medica¬ 
tion. NSAIDs provided partial relief 
with reduction of pain and swelling dur¬ 
ing acute exacerbations. 

Case 5 

A 39-year-old woman was diagnosed 
with primary chronic sclerosing osteo¬ 
myelitis of the mandible since child¬ 
hood and SAPHO syndrome. Decorti¬ 
cation, bimaxillary osteotomies (for 
secondary asymmetry) and hyperbaric 
oxygen therapy were performed over 
the 30-year duration of the disease. 
Acne had been present in adolescence. 
Clinical examination revealed a palmar 
pustulosis and synovitis of both elbows. 
Both sternoclavicular joints were clini¬ 
cally prominent and showed scinti¬ 
graphic enhancement. Antibiotics were 
effective. NSAIDs provided partial re¬ 
lief with reduction of pain and swelling 
during acute exacerbations. 

Case 6 

A 14-year-old boy had juvenile primary 
mixed sclerosing-lytic osteomyelitis of 
the mandible. Before referring the pa¬ 
tient to the maxillofacial department, 
the suspected differential diagnosis in¬ 
cluded juvenile parotitis, fibrous dyspla¬ 
sia and osteosarcoma. Mild acne was 
observed. Scintigraphically, slight en¬ 
hancement of both sternoclavicular 
joints was noted. Microbiologic cul¬ 

tures revealed Streptococcus sanguis, 
Veilonellae and Actinomyces species. A 
transient C4-deficiency was docu¬ 
mented after surgical decortication. Af¬ 
ter long-term antibiotic medication, 
laboratory testing showed normal C3 
and C4 levels. Repeated decortications 
along with hyperbaric oxygen therapy 
were performed. Antibiotics were effec¬ 
tive while on medication. NSAIDs were 
ineffective. Since antibiotic medication 
was aborted, 9 months ago, no more 
symptoms have been noted. Finally, CT-
scans demonstrated complete recovery 
with restoration of the bony structure. 

Case 7 

A 50-year-old woman was diagnosed 
with primary chronic osteomyelitis and 
SAPHO syndrome. Her orofacial com¬ 
plaints were initially suspected to indi¬ 
cate a myofacial pain syndrome. After 
1 year of treatment, pain relief could 
not be achieved and the third molar was 
considered as a causative factor. After 
tooth extraction, her symptoms 
increased. On physical examination, the 
patient presented with sternoclavicular 
hyperostosis, polysynovitis and pal-
moplantar pustulosis as well as sacroile¬ 
itis. Decortication along with hyper¬ 
baric oxygen therapy was performed. 
NSAIDs were effective. 

Case 8 

A 64-year-old man had mandibular pri¬ 
mary chronic sclerosing osteomyelitis 
and SAPHO syndrome. The history re¬ 
vealed plantar pustulosis, especially 
during summer, and acne lesions in ad¬ 
olescence. Clinical and scintigraphic ex¬ 

Case 4 

A 59-year-old woman had primary 
chronic sclerosing osteomyelitis of the 
mandible and SAPHO syndrome. The 
orofacial complaints of the patient were 
suspected to be a myofacial pain syn¬ 
drome caused by insufficient jaw posi¬ 
tioning of the edentulous mandible. The 
history revealed that one year before 
splinting and myofeedback therapy, the 
endodontically treated lower canines 
had been removed. The patient pre¬ 
sented with a palmoplantar psoriasis 
and a unilateral prominent sternocla¬ 
vicular joint as well as synovitis of the 
first metacarpophalangeal joint of both 
hands. The medical history revealed no 

Fig. 9. The lateral aspect of the 3-D (with the software package Gyroview®, ISG Technologies, 
Toronto, Canada) reconstructed mandible showing deformation of the right mandibular body 
and condyle (patient 9). 
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Fig. 10. Coronal CT-scans of the temporomandibular joint revealing osteolytic and cystic 
destruction of the right condylar head (patient 9). 

Fig. 11. 3-D CT reconstruction (with the software package Gyroview®, ISG Technologies, 
Toronto, Canada) of the sternoclavicular joints showing massive destruction of bone on the 
left and hyperostosis on the right side (patient 9). 

chronic sclerosing osteomyelitis and 
SAPHO syndrome. After repeated revi¬ 
sions, decortications and hyperbaric ox¬ 
ygen therapy, a resection of the ramus 
and reconstruction with a costal graft 
were performed. Unfortunately, the 
disease process recurred in the 
transplant. The patient had pal-
moplantar pustulosis and tender ster¬ 
noclavicular hyperostosis. Scintigraphy 
clearly showed enhanced uptake in the 
mandible and slight elevation in the 
sternoclavicular joint, as well as in the 
left sacroiliac joint. Antibiotics were in¬ 
effective. In spite of good initial re¬ 
sponse, NSAIDs became ineffective, 
while glucocorticoids produced imme¬ 
diate relief. 

The following text and Tables \-4 
summarise the results of patients 2 to 
10 with PCO. 

Eight of nine (88.9 %) patients with 
primary chronic osteomyelitis demon¬ 
strated the SAPHO syndrome. The 
total of 12 patients also included two 
patients with secondary chronic osteo¬ 
myelitis and one patient with tendoperi-
ostitis. The duration (before and after 
diagnosis) since first onset of mandib¬ 
ular osteomyelitis ranged between 3 and 
30 years. The patients’ ages at examina¬ 
tion were between 33 and 69 years, with 
the exception of patient number 6. 
Eight of the nine patients with PCO 
presented with, or reported a history of, 
skin lesions. In eight of the nine pa¬ 
tients with PCO, extra-mandibular scin¬ 
tigraphic enhancement was detected. 
Surgical intervention was performed in 
seven patients with PCO and eight pa¬ 
tients underwent hyperbaric oxygen 
therapy. Six patients responded to anti¬ 
biotic medication. 

Table 4 shows laboratory test results 
for C-reactive protein, ESR (erythro-

amination showed prominent sternocla¬ 
vicular joints with signs of inflamma¬ 
tion. Hyperbaric oxygen therapy was 
performed. Antibiotics were effective 
while on medication. NSAIDs provided 
partial relief with reduction of pain and 
swelling during acute exacerbations. 

Caso 9 

A 69-year-old man with mandibular 
primary chronic sclerosing osteomyeli¬ 
tis (Figs. 1 & 7-10) of the mandible and 
SAPHO syndrome was examined. Acne 
and pustulosis could be observed (Fig. 

5). In addition, the patient had hyperos¬ 
tosis on one side and destruction of the 
sternoclavicular joint (Figs. 11 & 12) on 
the other side, with impressive scinti¬ 
graphic enhancement (Fig. 6). Hyper¬ 
baric oxygen therapy was performed. 
Antibiotics were effective while on 
medication. NSAIDs provided partial 
relief with reduction of pain and swell¬ 
ing during acute exacerbations. 

Case 10 

A 38-year-old woman, sister of case 3, 
was examined with mandibular primary 

Fig. 12. Axial CT-scan of the chest wall and 
the sternoclavicular joints are characterised 
by cystic-osteolytic destructive lesions (pa¬ 
tient 9). 
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Table 2. Diagnostic procedures and results (9 patients with PCO) 

SAPHO Type of mandibular CT-scan of the Scintigraphic Biopsy of the 
Number syndrome sclerosis Skin lesion mandible enhancement mandibular lesion Microbiology 

2 Yes PCO Acne Yes Mandible; Yes Streptococcus; 
(historical) sternoclavicular Staphylococcus 

3 Yes Enostosis and PCD Pustular psoriasis Yes Mandible; Yes Coagulase-
of the mandible; (at examination) sternoclavicular; negative 
PCO of the humerus humerus Staphylococcus 

4 Yes PCO No Yes Mandible; Yes No 
sternoclavicular 

5 Yes PCO Pustulosis Yes Mandible; Yes Negative 
(at examination); sternoclavicular; 
acne (historical) elbows 

6 No PCO (JCO) Acne Yes Mandible Yes Actinomyces and 
(at examination) Veilonella species 

7 Yes PCO Pustulosis Yes Mandible; Yes Negative 
(at examination) sternoclavicular; 

sacroiliac 
8 Yes PCO Pustulosis; acne Yes Mandible; Yes Streptococcus 

(historical) sternoclavicular 
9 Yes PCO Pustulosis Yes Mandible; No No 

(at examination) sternoclavicular 
10 Yes PCO Pustulosis Yes Mandible; Yes Haemophilus 

(at examination) sternoclavicular; Parainfluenzae; 
sacroiliac Streptococcus; 

A ctinomyces and 
Veilonella species 

Table 3. Treatment procedures and medications (9 patients with PCO) 

Hyperbaric 
Case SAPHO Type of mandibular Operative oxygen therapy Antibiotic NSAIDs Corticoids 
number syndrome sclerosis treatment (sessions) effectiveness effectiveness effectiveness 

2 Yes PCO Resection (angle, 20 Partial: doxicycline Partial Not applied 
vertical ramus) clindamycin 

and reconstruction metronidazole and 
(costalgraft) amoxicillin 

long-term 6 months 
3 Yes Enostosis and PCD Repeated revisions, Not Partial: clindamycin Partial Not applied 

of the mandible insertions of applied rifampicin and 
PCO of the humerus gentamycin beads, ciprofloxacin 

decortications and long-term 27 
biopsies of the months 

humerus 
4 Yes PCO No 20 Yes: clindamycin Partial Not applied 
5 Yes PCO Decortication; 20 Yes: doxicycline Partial Not applied 

bimaxillary osteotomy clindamycin 
6 No PCO (JCO) Decortication 60 Yes: metronidazole No Not applied 

amoxicillin 
clarithromycin 
long-term 24 

months 
7 Yes PCO Decortication 24 Yes: amoxicillin Yes Not applied 
8 Yes PCO Decortication 60 Yes: doxicycline Partial Not applied 
9 Yes PCO No 30 Yes: clindamycin Partial Not applied 
10 Yes PCO Decortication; resection 124 No: doxicycline No Yes 

(angle, vertical ramus) metronidazole and 
and reconstruction amoxicillin 
(costalgraft) long-term 7 months 

cyte sedimentation rate) and leucocyte 
counts as a sensitive indicator of in¬ 
flammatory processes, such as acute 
bone inflammation; these were mainly 
within normal limits. Complement 
components were decreased in two pa¬ 
tients and elevated in one patient. The 
serum concentrations of IgA, IgM and 
IgG were elevated in five patients. A 
dysimmunoglobulinemia was observed 

in eight patients (including changes in 
relative distribution of subclasses in sev¬ 
en patients). 

Elevated anticardiolipin levels were 
found in five of nine patients and elevat¬ 
ed levels of antinuclear antibodies in 
eight of nine patients. The frequency of 
the A2-allele was 78% (7 of 9) in pa¬ 
tients with PCO. Serologic testing re¬ 
vealed parvovirus B19 to be the most 

frequent infectious viral agent (67%, 6 
of 9). 

Discussion 

The term diffuse sclerosing osteomyeli¬ 
tis has been used collectively for dif¬ 
ferent entities and disease stages (1). 
PCO and SCO, as well as JCO (Garre), 
may present as diffuse sclerosing osteo-
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Table 4. Laboratory test results (9 patients with PCO) 

Patient 234 5 6 789 10 

ESR 15 36 6 4 6 10 26 13 8 
CRP <3 3 <3 <3 <3 <3 5 18 <3 
Leukocytes 3.4 6.2 8.5 10.7 4.8 5.4 7.2 8.9 7.12 
Differential ly4 Normal Normal Normal Normal ly4 Normal Normal Normal 
white cell count 
Haemoglobin 11.2 12.8 13.6 13.3 14.6 12.5 12.5 14.4 12.7 
Rheumafactors Negative Negative Negative SP 1:160 Negative Negative Negative Negative Negative 
Dysimmuno- + + + + Normal + + + + 
globulinemia IgGT IgA4 IgA4 IgA? IgG? 

IgG4 IgET 
IgG-subcIasses SC 14 SC 2? SC 14 SC 14 Normal SC 4? Normal SC 14 SC 14 

SC 24 SC 24 SC 44 SC 24 SC 24 
SC 44 

Immune complex Normal Clq4 Normal Normal Normal Normal Normal Clq4 Normal 
IgG4 

Complement C3 C34 Normal Normal Normal C344 Normal Normal Normal Normal 
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myelitis. Bony sclerosis is a non-specific 
reaction to any chronic inflammatory 
process. Clinical course, diagnostic 
findings and therapeutic response sug¬ 
gest different entities. Moreover, com¬ 
mon presentation under the designation 
DSO complicates evaluation of data. 
Kahn et al. (12) and Suei et al. (13) 

offered evidence that suggested DSO to 
be the mandibular localisation of SA-
PHO syndrome. In fact, DSO with ex-
tramandibular involvement and skin 
lesions had been described earlier (14). 
In contradiction to the patient de¬ 
scribed by Farnam et al. (14), primary 
chronic osteomyelitis presents a non-
putrefactive course. It remains unclear 
whether SAPHO syndrome might be 
the predisposing factor for primary 
chronic osteomyelitis, but the fact that 
eight of nine patients with primary 
chronic osteomyelitis of the mandible 
presented with SAPHO syndrome also 
supports the hypothesis of an associ¬ 
ated disease process. The association of 
SAPHO syndrome and DSO, and espe¬ 
cially with PCO (8 of 9), is noteworthy 

and appears to support the hypothesis 
of a common pathologic mechanism. 

The great majority of patients with 
osteomyelitis present abnormal para¬ 
meters in the immune system (15). The 
literature expresses contradictory opin¬ 
ions, including a hyperactive, a hypo¬ 
active, a cellular exaggerated response 
or a total impairment of the immune 
system (15). Complement components 
were decreased in two of our patients 
and elevated in one patient. The serum 
concentrations of IgA, IgM and IgG 
were elevated in five patients with PCO. 
A dysimmunoglobulinemia was ob¬ 
served in eight patients with PCO (in¬ 
cluding changes in relative distribution 
of subclasses in seven patients). Immu¬ 
noelectrophoresis failed to reveal 
increased levels of monoclonal antibod¬ 
ies. Malmström et al. (15) reported 
increased concentration levels of IgG, 
IgA, IgM or IgE in 11 of 15 patients. 

The aetiology of SAPHO syndrome 
and PCO is unknown. One hypothesis 
advocates an organism of low virulence 
as a trigger. Propionibacterium acnes 

has been found as the only infectious 
agent in osteoarticular lesions (12). Be¬ 
side Propionibacterium acnes (16), spe¬ 
cies of Actinomyces and Eikinella corro-
dens have been detected from a large 
number of biopsy specimens in a pro¬ 
spective study by Marx et al. (17). Our 
series yielded Actinomyces species in 
two of seven cultures. Elevated anticar¬ 
diolipin levels (5 of 9 tested patients 
with PCO) support this hypothesis, as 
they represent immunological stimula¬ 
tion. For example, the antiphospholipid 
syndrome is associated with vascular 
thrombosis, skin lesions and persis¬ 
tently elevated levels of antiphospho¬ 
lipid antibodies (18). Anticardiolipin is 
also suspected to interfere in the arachi¬ 
donic acid cycle. This might result in 
decreased prostacyclin production and 
favour increased platelet adhesiveness 
and vascular thrombosis (18). 
Plotqufn et al. demonstrated elevated 
PGE (prostaglandin) levels, although 
PGF (prostacyclin) showed similar 
quantities in osteomyelitic bone when 
compared with normal human bone 
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(19). Medullary vascular thrombosis 
and vasculopathy (20) have often been 
mentioned as potential causative fac¬ 
tors of mandibular osteomyelitis. Bart¬ 
kowski et al. (21) reported successful 
treatment of mandibular osteomyelitis 
with intravenous heparin therapy. How¬ 
ever, symptoms only occur in some of 
the patients with positive anticardiolip¬ 
in levels; therefore, antibodies may just 
be markers of the disorder. In contra¬ 
diction, the offending organism has not 
been demonstrated in most cases (nega¬ 
tive cultures in two of seven specimens). 
The fact that anticardiolipin antibodies 
have also been implicated in the devel¬ 
opment of osteonecrosis, which is often 
a sclerotic disease in extragnathic 
bones, and that anticoagulants are able 
to reduce pain in patients with os¬ 
teonecrosis, may support the ischemic 
rather than the infectious character of 
the disease (22-24). It has to be borne 
in mind, however, that negative cultures 
might result from inadequate culturing 
techniques (17). Genetic factors also 
have been suspected to play a role in 
the pathologic scenario (12). In fact, the 
two sisters (cases 3 and 10), who were 
evaluated for HLA-typing, revealed 
common gene loci (A-l, B-8, DR-3; 
subject of a separate case report). Their 
haplotype is typically found in autoim¬ 
mune diseases such as lupus erythema¬ 
tosus and other connective tissue 
diseases. A higher frequency of the A2 
allele [seven of nine patients (78%) with 
PCO] compared to similar European 
ethnic groups (21.3% up to 27.8%) was 
found in our series (25). The fact that 
antibiotic medication, NSAIDs and 
corticosteroids can partially alleviate 
symptoms could be due to the suppres¬ 
sion of symptoms but may also support 
our hypothesis of a microorganism of 
low virulence. Antibiotic medication 
may lead to transient partial eradica¬ 
tion of the causative microorganism, 
but cannot prevent recurrence of symp¬ 
toms. NSAIDs and corticosteroids 
block the inflammatory cascade on dif¬ 
ferent mediatory levels. 

One patient (case 11) of our series, 
who had a typical myofacial pain syn¬ 
drome, represents the view that ad¬ 
vanced the hypothesis of tendoperiositis 
(1, 3). Sclerosis in this patient was 
limited to the mandibular alveolar bone 
and in addition the patient lacked typi¬ 
cal symptoms of acute exacerbations, 
such as swelling, lymphadenopathy, and 
typical periodicity. Patients with chron¬ 
ic pain syndromes, such as DSO, often 
develop secondary myofacial pain. 

Therefore, treatment with dental splints 
and myofeedback training may lead to 
partial relief but can not cure the 
disease (cases 2, 4 and 7). We agree with 
Marx (26), who stated that it would 
seem unlikely to be successful in the 
face of sclerosis being intramedullary 
rather than periosteal, and the fact that 
it occurs in edentulous patients. Also, it 
would not account for the partial effec¬ 
tiveness of periods of antibiotic medica¬ 
tion. 

Juvenile chronic osteomyelitis (JCO) 
may be considered as a rare type of pri¬ 
mary chronic osteomyelitis (PCO) and 
it has also been designated as Garre’s 
osteomyelitis. Data for case number 6 
clearly showed differences in laboratory 
results, scintigraphic and radiographic 
findings, while clinical symptoms were 
almost similar to primary chronic os¬ 
teomyelitis. We favour the term juvenile 
chronic osteomyelitis because Garre did 
not describe a singular, specific type of 
osteomyelitis; moreover, he presented 
12 different conditions of osteomyelitis 
in his historical article (27). Hence, we 
consider JCO as a specific type of PCO, 
which in later stages may present the 
typical bony picture of PCO and poss¬ 
ibly show development towards SA¬ 
PHO syndrome. 

Open biopsy of the mandibular bone 
and computed tomography are neces¬ 
sary to establish a precise diagnosis of 
mandibular osteomyelitis. Marx et al. 
(17) reported consistent microbiologic 
findings. However, an extraoral ap¬ 
proach should be avoided, because pos¬ 
sible nerve palsy and scar formation are 
serious disadvantages, while intraoral 
biopsies often present contamination. 
Oral contamination can be excluded 
when a piece of bone is removed intra-
orally if an extraoral sterile biopsy 
(taken by a trepan-bur) is also taken. 
Only the tip of the cylinder is sent for 
culturing. Our study incorporated the 
demands given by Marx (26) for cul¬ 
turing techniques; however, results were 
inconsistent. Serologic testing revealed 
parvovirus B19 to be the most frequent 
infectious viral agent, but positive re¬ 
sults may be found in 30-60% of adults 
(28). Parvovirus B19 infection has been 
mentioned in association with rheumat¬ 
ic diseases, spherocytosis and bone 
marrow aplasia (29). Marx (26) also 
demands PCR-DNA, but preliminary 
data on four patients in this series still 
show contradictory results (2 patients 
with signal overloading, 2 patients with 
negative results). Tc-scintigraphy is a 
useful tool for detecting clinically and 

radiologically silent lesions, especially 
in extramandibular locations (12). 

Because diffuse sclerosing mandib¬ 
ular osteomyelitis responds to treatment 
inconsistently (30), all treatment op¬ 
tions should be applied. Especially in 
the early stage of the disease, operative 
procedures such as removal of all 
necrotic tissue and decortication are 
usually successful. In addition, hyper¬ 
baric oxygen (twice daily sessions at 1.4 
atmospheres for 45-min cycles), with at 
least 20 cycles and long-term antibiotic 
medication, should always be per¬ 
formed as well. The four patients treat¬ 
ed with long-term antibiotic medication 
showed a decreased frequency of mild 
symptoms while on medication. Be¬ 
cause involvement of reconstructed 
bone is frequent, resection and second 
stage reconstruction should be consid¬ 
ered carefully in late disease stages. In 
long-standing refractory chronic osteo¬ 
myelitis, patients with multiple unsuc¬ 
cessful operative interventions and 
compromised elderly patients, conser¬ 
vative therapy with NSAIDs or steroids 
is recommended. Synovitis is most often 
mild and only rarely destructive. Treat¬ 
ment includes NSAIDs at sufficient 
dosage levels and, in refractory cases, 
administration of sulfusalazine. Persis¬ 
tent cases may require administration 
of methotrexate. 

In conclusion, we strongly advocate 
an association between DSO and SA¬ 
PHO syndrome. With reference to re¬ 
sults from our study and the current lit¬ 
erature, we suggest a hypothesis of a 
microorganism of low virulence func¬ 
tioning as a trigger that causes an exag¬ 
gerated immune response in genetically 
predisposed individuals. 
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