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Abstract
SAPHO is a rare syndrome of unknown – probably mutlifactorial – etiology, affecting the joints, bones and skin. 
The name is an acronym from synovitis, acne, pustulosis, hyperostosis and osteitis. SAPHO occurs predominantly 
in young females. Bone defects are the most prevalent feature of the syndrome. The mandible is affected in about 
10% of the cases and there are typical osteitic and sclerotic lesions. Limitation of motion in the temporomandibu-
lar joint, swelling and pain are the most common symptoms of TMJ involvement. Complete ankylosis is a  rare 
condition. Anti-inflammatory non-steroid drugs, antibiotics and (in severe cases) tumor necrosis factor inhibitors 
are the most commonly used medications. In patients with ankylosis of the temporomandibular joint, follow-up 
observations indicate that surgical reconstruction of the joint seems to be the best solution (Adv Clin Exp Med 
2011, 20, 4, 521–525).
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Streszczenie
SAPHO jest rzadką chorobą stawów, kości i skóry o nieznanej, prawdopodobnie wieloczynnikowej etiologii. Nazwa 
zespołu to akronim wzięty od słów synovitis, acne, pustulosis, hyperostosis i osteitis (zapalenie błony maziowej, trą-
dzik, łuszczyca, hiperostoza, osteoza). SAPHO pojawia się częściej u młodych kobiet. Najczęściej występującą cechą 
zespołu są ubytki kości. Żuchwa jest objęta procesem chorobowym u ok. 10% chorych i występują w niej typowe 
zmiany sklerotyczne i zapalne kości. Ograniczenie ruchów w stawie skroniowo-żuchwowym (s.s.ż.), obrzęk i ból 
są najczęściej występującymi objawami zajęcia s.s.ż. Całkowita ankyloza jest rzadkim zjawiskiem. Niesteroidowe 
leki przeciwzapalne, antybiotyki i antagoniści czynnika martwicy nowotworów TNF są najczęściej stosowanymi 
lekami. U pacjentów z ankylozą w obrębie s.s.ż., chirurgiczna rekonstrukcja stawu wydaje się najlepszym postępo-
waniem terapeutycznym. Badania kontrolne wskazują, że jest to dobra metoda leczenia (Adv Clin Exp Med 2011, 
20, 4, 521–525).
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SAPHO syndrome is a  disease affecting the 
joints, bones and skin; it occurs in 1/10,000 peo-
ple. The name of the syndrome was first used by 
Chamot et al. in 1987, and is an acronym for sy-
novitis, acne, pustulosis, hyperostosis and osteitis 

[1, 2]. The real etiology remains unknown, but it 
may involve genetic, inflammatory and immuno-
logic factors [1]. Usually, the syndrome is associ-
ated with sterile osseitis, but several bacteria may 
be connected with the disease. Pathogens that may 
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be involved are: Staphylococcus aureus, Staphylo-
coccus epidermidis and Proprionibacterium acnes 
isolated from skin and joints, Veillonella, Eikenella 
and Actinomyces spp. isolated from mandibular le-
sions. It has been shown that P.acnes triggers the 
patients’ immune systems and increases levels of 
IL-1, IL-8 and TNF-α [1–5]. The bacterial cells 
mimic host cells (molecular mimicry) and there-
fore are not recognized by host body as “aliens” 
and they are not fully eliminated by the host. Al-
though a  multifactorial background is hypothe-
sized, genetic susceptibility is a crucial factor. The 
most probable gene is CARD15 (also associated 
with Crohn’s disease), leading to overactivation of 
nuclear factor kappa-B [1–5]. Stress is another fac-
tor suspected of contributing to the pathogenesis 
of SAPHO syndrome [6].

The syndrome occurs more often in females. It 
is commonly observed in childhood and early adult-
hood, and rarely after the sixth decade of life [1]. 

The most common changes present in SAPHO 
syndrome are presented in Table 1. Bone defects 
are the most prevalent feature of the syndrome. 
Changes in bone structure are mostly observed 
in the sternum, ribs and clavicles. Rarely, other 
bones (e.g. the spine, sacrum, ilium, peripheral 
long bones) are involved. The mandible is affected 
in about 10% of the afflicted, and there are typi-
cal osteitic and sclerotic lesions. The most com-
monly affected sites are the ascending ramus and 
posterior body of the mandible. Bones may ache, 
which can lead to sleep disturbances (especially 
since bone pain increases during the night) as well 
as affecting daily life. Hyperosteosis and periosteal 
thickening are also typical symptoms in mandible 
involvement [1, 7–9]. Other joints are more com-
monly involved. The symptoms of chronic arthri-
tis usually affect larger joints (the sternocostal and 

sternoclavicular joints in about 73% of the cases, 
the manubiosternal joint in about 34%, the sacro-
iliac joint in about 20%). The involvement of the 
joints is usually unilateral [1, 10]. Acute pseudo-
arthritis that may mimic bacterial inflammation 
is also observed [1]. Limitation of motion in the 
temporomandibular joint (TMJ), leading to an-
kylosis, is often present. Pain when swallowing 
is also observed [1, 8]. Skin manifestations occur 
in about 75% of all cases, and may precede, occur 
simultaneously or follow the osteoarticular mani-
festations. The exacerbation of skin lesions usually 
accompanies an improvement in bone lesions [1]. 
Osteitis may be present in the synovitic tissues, eg. 
the upper thoracic wall [10]. Smith et al. reported 
an ocular manifestation of this syndrome, with 
swelling and bone lesions in the clinoid process 
and sphenoidal wings [11].

SAPHO syndrome is occasionally associated 
with inflammatory bowel diseases (mainly Crohn’s 
disease), which occur in fewer than 4% of the cases; 
while 7 to 25% of Crohn’s disease patients present 
joint involvement [1, 10, 12].

Kahn et al. described the diagnostic criteria for 
SAPHO syndrome in 1994 [13, after 1]. According 
to those authors, the presence of one of the crite-
ria is enough to diagnose SAPHO. The diagnostic 
criteria are presented in Table 2, and the exclu-
sion criteria for SAPHO syndrome are shown in  
Table 3 [1, 2]. 

Diagnosing SAPHO syndrome is very difficult. 
Not all of the symptoms are present, and some of 
them may manifest subtly. The symptoms do not 
always occur simultaneously (e.g. skin lesions may 
precede bone manifestations). Laboratory tests 
are usually normal, but a  slight elevation of ESR 
(erythrocyte sedimentation rate) or C-creative 
protein (CRP) might be observed [1]. Elevated lev-

Table 1. Symptoms observed in SAPHO syndrome [1, 6–10]

Tabela 1. Obserwowane zmiany w zespole SAPHO [1, 6–10]

Region of the body/laboratory results
(Obszar ciała/badania laboratoryjne)

Observed changes
(Obserwowane zmiany)

Bones 
(Kości)

hyperostosis, osteitis, chronic recurrent multifocal osteomyelitis, sacroilitis

Joints 
(Stawy)

acute pseudoinfectious arthritis mimicking a bacterial disease, chronic lesions, 
psoriatic arthritis, enthesitis

Skin 
(Skóra)

psoriasis vulgaris, sores, palmoplantar pustulosis (PPP), forms of PPP, acne 
(acne conglobata, acne fulminans), hydra denitis suppurativa

Other 
(Inne)

chronic bowel disease, osteitis of upper thoracic wall

Cytokines 
(Cytokiny)

elevated levels of IL-1, IL-8, IL-18, TNF-α; increase in ESR and C-reactive pro-
tein levels
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els of pro-inflammatory cytokines IL-8 and IL-18 
and tumor necrosis factor α (TNF-α) are observed 
[1, 8]. HLA (human leukocyte antigen) B-27 has 
been reported as positive in up to 30% of the cases; 
more recent studies show the level as 4–14% [2, 9, 
10, 14].

The use of medications is usually enough to 
treat the condition. Non-steroidal anti-inflam-
matory drugs are often used; they may relieve the 
skin and joint problems, but remission after such 
treatment is possible. If this therapy fails, other 
drugs (such as colchicine, corticosteroids, bispho-
sphonates, metotrexate, sulfasalazine, infliximab 
or zoledronic acid) are used [1, 2, 9, 15]. The use 
of tumor necrosis factor (TNF) inhibitors and in-
fliximab has been reserved for more severe cases 
and is the third line of treatment [16]. Therapy 
with TNF inhibitors should be very cautious, as it 
can exacerbate cutaneous symptoms [17]. Antimi-
crobal therapy is used only when bacterial diseases 
of skin are observed. If the syndrome is recognized 
too late, surgical treatment is often necessary [9]. 
Unfortunately, the syndrome has a strong tendency 
to relapse [18]. In addition to pharmacological ther-
apy, psychological therapy can be useful, as facial 
pain may cause depression and reccurent fear [19].

Differential diagnosis should consider ma-
lignancy, infections or metabolic conditions (e.g. 
Paget’s disease), as SAPHO syndrome symptoms 
may resemble those conditions [9]. Crohn’s disease 
and ulcerative colitis should also be considered due 
to cutaneous manifestations (e.g. Pyoderma gan-
grenosum) in both diseases and the possibility of 
bowel disorders. Differential diagnosis should also 
consider Sweet’s syndrome and other neutrophilic 

dermatoses. The similarities of SAPHO symptoms 
to Majeed syndrome and PAPA syndrome mean 
that genetic testing is necessary to exclude those 
syndromes [20]. 

Temporomandibular  
Joint Involvement
TMJ involvement in SAPHO syndrome has 

rarely been described [1, 18]. The mandible is af-
fected in about 10% of SAPHO cases. The most 
commonly affected sites are the ascending ramus 
and posterior body of the mandible. Hyperosteosis 
and periosteal thickening are typical in mandible 
involvement. A  “bull’s head” pattern may be ob-
served in images of the sternocostoclavicular re-
gion, although this is not common [1, 7, 8, 20]. 
Limitation of motion in the TMJ, swelling and 
pain are also often present; the swelling can be as-
sociated with erythema and edema. Crepitation 
can also be the symptom. TMJ involvement in 
SAPHO is associated with mandibular asymmetry 
[1, 8, 15, 21, 22]. TMJ symptoms may also include 
bruxism [1]. Even though there are symptoms that 
may indicate dental problems, no dental foci are 
found in the oral cavity [22]. For patients with 
SAPHO syndrome with TMJ involvement, TMJ 
and facial pain are the most severe problems. TMJ 
tomography shows areas of osteitis and sclerosis 
of the alveolar bone, reactive cortical thickening, 
ankylosis and degenerative changes of the condyle 
[1, 7]. Masseteric hypertrophy is characterized by 
calcifications and fibrosis. MRI images reveal ar-
thritic changes within the condyle, articular disc 
degeneration and bony ankylosis. Complete anky-
losis of the TMJ is rare and to the authors’ knowl-
edge has been reported only a few times [1, 7]. 

Usually there are no signs of infection within 
the TMJ, so the use of antibiotics is not required, 
although azithromycin seems to be helpful [1, 7]. 
TMJ involvement can also be associated with pro-
gressive loss of hearing, leading to deafness and 
tinnitus [23, 24].

The treatment of SAPHO syndrome within 
the TMJ is not very different from treatment of 

Table 2. The criteria for SAPHO syndrome [Kahn et al. after McPhilips et al.] 

Tabela 2. Kryteria diagnostyczne zespołu SAPHO [13 za 1]

1. Multifocal osteitis with or without skin manifestations 
(Wieloogniskowe zapalenie kości z lub bez objawów skórnych)

2. Sterile acute or chronic joint inflammation associated with either pustules or psoriasis of palms and soles, or acne, or hidradenitis 
(Jałowe ostre lub przewlekłe zapalenie stawów związane z krostami, łuszczycą dłoni i stóp, trądzikiem lub hidradenitis)

3. Sterile osteitis in the presence of one of the skin manifestations mentioned below 
(Jałowe zapalenie kości w obecności jednego z wymienionych powyżej objawów skórnych)

Table 3. Exclusion criteria for SAPHO syndrome [1]

Tabela 3. Kryteria wykluczające zespół SAPHO [1]

Infectious osteitis 
(Infekcyjne zapalenie kości)	

Bone tumors 
(Guzy kości)

Non-inflammatory condensing lesions of the bone 
(Niezapalne ubytki kostne)	
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the systemic disease. Anti-inflammatory non-ste-
roid drugs are most commonly used, but they are 
not very effective in treating SAPHO symptoms in 
the TMJ, as usually there are no significant signs 
of inflammation. As noted above, azithromycin 
seems to be helpful [1, 7], as well as hyperbaric 
oxygen therapy [7]. Zolodronic acid can be used 
to treat mandibular swelling and to relieve jaw 
pain [15]. Pamidronate infusions also lead to re-
mission of the disease [22, 25]. Decortication of 
the mandible is helpful in some cases, but patient 
satisfaction is either partial or limited. In patients 
with ankylosis of the TMJ, surgical reconstruction 
of the joint seems to be the best solution, and re-
lieves pain. Often, a partial or total condylectomy, 
coronoidectomy and arthroplasty is necessary to 
reconstruct the articular eminence and fossa; new 
methods of treatment include TMJ prostheses [1, 
7, 22, 26, 27]. Unfortunately, surgical treatment is 
not always fully successful – there is a possibility of 
reankylosis of the TMJ. Alloplastic reconstruction 
(with a  titanium condylar) is therefore preferred 

over a  reconstruction using bone (e.g. a  rib). To 
prevent reankylosis, a pedicled myofascial tempo-
ral muscle flap can be placed in the joint socket 
[7]; and an investigation of that type of treatment 
in a  sheep model showed very good results with 
a significant decrease in the possibility of ankylosis 
[28]. Histologic examinations of ankylotic joints 
show nonsuppurative chronic osteomyelitis [22]. 

Follow-up observations show that surgical 
treatment of ankylotic joints is a good and stable 
method of treatment for SAPHO in the TMJ. It 
relieves all of the TMJ symptoms, including limi-
tation of mandible motion; the patient regains full 
mandible functionality after about two years [7].

SAPHO syndrome may involve the temporo-
mandibular joint and lead to its ankylosis. There-
fore, clinicians should always consider it during 
diagnostic procedures for masticatory system 
problems. Surgical intervention is often necessary 
to treat TMJ problems; it relieves pain and im-
proves jaw motion. However, early diagnosis may 
prevent the need for surgical treatment.
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