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Introduction
SAPHO syndrome is a chronic disease of unknown etiology, which is characterized 

by synovitis, acne, pustulosis, hyperostosis, and osteitis [1]. SAPHO syndrome slightly 
predominates in females, 70:50, and the mean age at symptom onset is 28.6 years 
(SD ± 13.7 years; range 4-63) [2,3]. Bone lesions are manifested in more than 90% of 
cases [2], mostly Diffuse Sclerosing Osteomyelitis (DSO). Pediatric osteomyelitis of the 
jawbone is rarely reported, and there are no evidence-based treatment protocols [4,5]. 

We present a report of pediatric nonbacterial osteolytic osteomyelitis of the 
mandible associated with SAPHO syndrome. 

Case Report
Patient history

A seven-year-old girl was referred to the Department of Oral and Maxillofacial 
Surgery with the complaint of pain and swelling of the right retromolar region. She had 
noticed the right cheek swelling and pain one month earlier, and had seen a dentist. 
Antibiotics were prescribed, but no effects were evident. Her past history revealed that 
she had suffered a linea alba hernia as an infant and conservative treatment had been 
successful. At 6 years-old, she had an operation on the left strabismus, and was treated 
Palmoplantar Pustulosis (PPP) with ointment by a dermatologist. At seven years-old, 
she was pointed out old fractures of Thoracic Vertebrae (Th7-9).

Physical examination and diagnosis
Her general growth was normal but she had diffuse swelling of the right cheek and 

retromolar region (Figure 1). Trismus was not obvious. A blood examination showed 
no inflammatory signs, including elevated value of C-reactive protein and white blood 
cells count.   An orthopantomogram and CT scan (Aquillion 64, Toshiba; reconstruction 
matrix=0.35mmx0.35mmx0.5mm) revealed a diffuse osteolytic lesion and periosteal 
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Abstract
SAPHO syndrome is a chronic disease of unknown etiology, which is characterized by 

synovitis, acne, pustulosis, hyperostosis, and osteitis, however, pediatric osteomyelitis of 
the jawbone is rarely reported. We present a report of pediatric nonbacterial osteomyelitis 
of the mandible associated with SAPHO syndrome. 

A seven-year-old girl presented complaining of pain in, and swelling of, the right 
retromolar region. Antibiotics had no effect and her past history included linea alba, 
strabismus, Palmoplantar Pustulosis (PPP) and old fractures of the Thoracic Vertebrae 
(Th7-9). Together with histological findings, she was diagnosed as suffering from SAPHO 
syndrome with mandibular osteomyelitis.

NSAIDs (Naproxen), Corticosteroids (Dexamethasone), and Methotrexate (MTX) were 
effective for several months but the effects were transient. As the third line therapy, an anti-
TNFα agent (infliximab) was administered in addition to MTX. The mandibular symptoms 
have subsequently been under control for over a year.

For treatment of mandible osteomyelitis with SAPHO syndrome, systemic 
immunosuppressive therapy should be considered, beside continuous oral management.
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subsequently flared up. Corticosteroids had only limited effect 
and methotrexate (MTX) was administered as the second line 
therapy. The perimandibular symptoms were initially alleviated, 
but flared up again after two months. As the third line therapy, an 
anti-TNFα agent, infliximab was administered in addition to MTX. 
The symptoms have subsequently been under control for over a 
year (Figure 5).

Discussion
SAPHO (synovitis, acne, pustulosis, hyperostosis, and osteitis) 

syndrome was first reported by Chamot in 1987 [1]. It occurs in 
less than 1 in 10,000 of the population, however, the mandible 
may be involved (Table 1) so it is important for dentists to be 
aware also. The jawbone is occasionally involved (11%) [2], 
and affected with osteomyelitis as a part of Chronic Recurrent 
Multifocal Osteomyelitis (CRMO) [6]. SAPHO syndrome is mostly 
diagnosed at a younger age (mean; 28.6 years) [2], however, 
osteomyelitis of the jawbone usually occurs at a later age [7-12] 
(mean; 44.3 years, Table 1). This may be because of late onset in 
the jawbone, or difficulty of diagnosis in the early stage, where it 
might be misdiagnosed as a simple dental infection.

Manifestation of SAPHO syndrome in the mandible is mostly 
Diffuse Sclerosing Osteomyelitis (DSO), while 42% of DSO in the 
mandible is reportedly SAPHO syndrome. Suei, et al. [13] reported 
that osteolytic and periosteum reactions mainly occurred at an 
early stage, and changed to DSO after repeated reactions [12]. 
So, it is desirable to detect and treat in earlier stage. Our case 
also showed an osteolytic lesion with pain and swelling, and 
the differentiated diagnosis was dental infectious osteomyelitis, 
neoplastic lesion (LCH), or aseptic osteomyelitis. The biopsy 
revealed no neoplastic lesion but osteomyelitis confirmed. 
Bacterial examination was negative and antibiotics had no effect. 

reaction in the right ramus of the mandible (Figures 2 and 3). 
MRI showed high signals in the right ramus bone marrow and 
surrounding soft tissue on a T2-weighted image (Figure 4).

Despite considering antiseptic osteomyelitis, an open biopsy 
was performed intraorally to exclude neoplastic lesion, such 
as Langerhans Cell Histiocytosis (LCH). The biopsy revealed 
inflammatory fibrous tissue with infiltration of numerous 
lymphocytes, and no bacteria were detected after culture of the 
specimen. Together with skin and vertebrae lesions, she was 
diagnosed with SAPHO syndrome. 

Treatment
As the first line therapy, NSAIDs (Naproxen) were 

administered and her symptoms were alleviated and stable 
for half a year. However, pain and swelling of the left cheek 

Figure 1: Diffuse swelling at the right cheek.

Her general growth was normal, and diffuses swelling at the right cheek and 
retromolar region.

Figure 4: MR image (post-treatment).

High signals are noted in the right ramus bone marrow and surrounding soft 
tissue on a T2-weighted image.

Figure 5: CT image (post-treatment).
The lesion in the right mandibular ramus disappeared after treatment.

Figure 2: Orthopantomogram.

Diffuse osteolytic lesion is in the right coronoid process of the mandible 
(arrowheads).

Figure 3: CT image (pre-treatment).

Diffuse osteolytic lesion is at inner side of the right ramus of the mandible 
(arrowheads) and periosteal reaction in the outer side of the ramus of the 
mandible (arrows).
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 Author year no of pt. age gender 
M/F other bone involvement skin and other tis-

sue involvement others treatment

1 Kahn et al. 1994 7 11-43 3/4 7/7 6/7 NSAIDs, corticosteroids

2 Marsot-Dupuch 
et al. 1999 1 57 1/0 temporal bone PPP deafness -

3 Eyrich et al. 1999 8 33-69 2/6 8/8 7/8 antibiotics, surgery (decortica-
tion), HBO,  NSAIDs

4 Eyrich et al. 2000 2 12, 27 0/2 1/2 2/2 sisters
antibiotics, surgery (decortica-
tion, resection), HBO,  corticoste-
roids, NSAIDs

5 Roldan et al. 2001 1 26 1/0
sternum, pelvic bones, femoral 
bones, knees, fibulotalar, 
sternoclavicular joint

acne conglobata
surgery (decortications), HBO, 
corticosteroids, NSAIDs, minocy-
cline, isotretinoin

6 Sato et al. 2001 1 65 1/0 sternum, vertebrae PPP chemotherapy
7 Suei et al. 2003 25 13-72 9/16 - - -

8 Utumi et al. 2008 1 32 1/0 - PPP deafness 
TMJ ankylosis surgery (bil. high condylectomy)

9 Mueller-Richter 
et al. 2009 1 42 0/1 sternum, spine PPP surgery (total joint replacement)

10 McPhilips et al. 2010 1 46 1/0 anterior chest wall PPP multiple sclerosis 
TMJ ankylosis surgery (total joint replacement)

11 Yanamoto et al. 2010 1 51 0/1 sternoclavicular joint - positive HLA-A11, 
A24, B55, B52, Cw1 

surgery (decortication), clarithro-
mycin, NSAIDs

12 Reichardt et al. 2011 1 46 0/1 temporal bone PPP, psoriasis

surgery (decortication, segmental 
mandibulectomy with TMJ 
disarticulation, placement TMJ 
prothesis) 
corticosteroid (skin region)

13 Zemann et al. 2011 1 44 0/1 sternum, sternocostal and 
sternoclavicular joints PPP

surgery (decortication), clindamy-
cin, NSAIDs, HBO 
→mandibulectomy+iliac crest 
flap reconstruction+corticosteroid

14 Mochizuki et al. 2012 1 68 0/1 sternum, sternocostal and 
sternoclavicular joints PPP clarithromycin, levofloxacin, 

risedronate
15 Deng et al. 2012 1 42 0/1 - - long term roxithromycin

16 Hatano et al. 2012 1 61 1/0 sternum PPP
positive HLA-B13 

(negative B27, B46, 
DR8, DR12)

surgery (decortication), HBO, flo-
moxef, corticosteroid, risedronate

17 Kodama et al. 2013 1 50 1/0
sternoclavicular joint, sternum, 
clavicle, orbit, infratemporal 
fossa

- otitis media antibiotics, NSAIDs 
pamidronate, corticosteroid

18 Wannfors K. 2013 28 6-80 - 11/28 28/28

9 of 28 patients had 
hereditary factor. 
9 of 28 patients 
were smokers.

antibiotics, tooth ext. bone 
surgery, HBO,  corticosteroids, 
methotrexate, BP

19 Mari et al. 2014 1 23 0/1 sternoclavicular joint acne, hidradenitis, 
psoriasis smoker

surgery (hemi-
mandibulectomy+fibula flap 
reconstruction), corticosteroid, 
anti-TNF drug

20 Ornetti et al. 2014 1 55 0/1 sternoclavicular joint PPP MTX, subcutaneous anti-TNF 
drug

21 Chou et al. 2016 1 74 1/0 ulna, sacroiliac joint acne, pyoderma 
gangrenosum

elevated erythrocyte 
sedimentation, posi-

tive HLA-B27
 anti-TNF drug (adalimumab)

22 This case 2017 1 7 0/1 vertebrae PPP linea alba hernia NSADIDs, MTX, corticosteroids,  
anti-TNF drug (infliximab)

PPP: palmoplantar 
pustulosis

HLA: human leuko-
cyte antigen HBO: hyperbaric oxygen therapy

Table 1: Mandible involvement in SAPHO syndrome.

Together with dermatological and thoracic vertebrae lesions, she 
was diagnosed with aseptic osteomyelitis of the mandible with 
SAPHO syndrome.

The etiology of SAPHO syndrome is thought to have infectious, 
genetic, and immunological causes. It may relate to with HLA-B27 
[14], however, there are few positive cases, and HLA is not yet in 
the diagnostic criteria [15]. Wannfors reported that identification 

of infectious loci and their removal are important, because the 
initial phase of the lesion is a bacterial infection [9].

Reported treatments for mandibular osteomyelitis of SAPHO 
syndrome are as surgery, NSAIDs, corticosteroids, Methotrexate 
(MTX), and anti-TNF agents [10,11]. Conservative surgery such 
as decortication, alone tends to cause recurrent inflammation 
[8]. So, radical surgeries with microsurgical reconstruction [3] or 
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6. Kahn MF, Hayem F, Hayem G, Grossin M. Is diffuse sclerosing osteomyelitis 
of the mandible part of the synovitis, acne, pustulosis, hyperostosis, osteitis 
(SAPHO) syndrome? Analysis of seven cases. Oral Surg Oral Med Oral 
Pathol. 1994;78(5):594-598.   

7. Müller-Richter UD, Roldán JC, Mörtl M, Behr M, Reichert TE, Driemel O. 
SAPHO syndrome with ankylosis of the temporomandibular joint. Int J Oral 
Maxillofac Surg. 2009;38(12):1335-1341.

8. Hatano H, Shigeishi H, Higashikawa K, et al. A case of SAPHO syndrome 
with diffuse sclerosing osteomyelitis of the mandible treated successfully with 
prednisolone and bisphosphonate. J Oral Maxillofac Surg. 2012;70(3):626-631.

9. Wannfors K. SAPHO (synovitis-acne-pustulosis-hyperostosis-osteitis): a 
multidisciplinary approach. Oral Surg Oral Med Oral Pathol Oral Radiol. 
2013;116(6):692-697.

10. Ornetti P, Pottecher P. Clinical images: Refractory SAPHO syndrome 
involving the mandible. Arthritis Rheumatol. 2014;66(7):1966.

11. Chou A, Schulman JM, Gross AJ, Jordan RC, Ramos DM. Gingival pustules 
and sterile diffuse sclerosing osteomyelitis as a feature of synovitis, acne, 
pustulosis, hyperostosis, osteitis (SAPHO) syndrome. Oral Surg Oral Med 
Oral Pathol Oral Radiol. 2016;121(5):e116-e122. 

12. Suei Y, Taguchi A, Tanimoto K. Diagnostic points and possible origin of 
osteomyelitis in synovitis, acne, pustulosis, hyperostosis and osteitis 
(SAPHO) syndrome: a radiographic study of 77 mandibular osteomyelitis 
cases. Rheumatology. 2003;42(11):1398-1403.13.

13. Fleuridas G, Teysseres N, Ragot JP, Chikhani L, Favre-Dauvergne E. 
Diffuse sclerosing osteomyelitis of the mandible and SAPHO syndrome. Rev 
Stomatol Chir Maxillofac. 2002;103(2):96-104.

14. Carneiro S, Sampaio-Barros PD. SAPHO syndrome. Rheum Dis Clin North 
Am. 2013;39(2):401-418.

15. Li C, Zuo Y, Wu N, et al. Synovitis, acne, pustulosis, hyperostosis and osteitis 
syndrome: a single centre study of a cohort of 164 patients. Rheumatology. 
2016;55(6):1023-1030.

16. Colina M, Govoni M, Orzincolo C, Trotta F. Clinical and radiologic evolution 
of synovitis, acne, pustulosis, hyperostosis, and osteitis syndrome: a single 
center study of a cohort of 71 subjects. Arthritis Rheum. 2009;61(6):813-821.

TMJ replacement [7] are sometimes unavoidable. However, some 
authors caution that radical surgery should be avoided because 
of the natural course of this systemic disease [3]. In our case, 
despite NSAIDs, corticosteroids, and MTX showing limited effects, 
an anti-TNFα agent (infliximab) eventually produced a favorable 
response. The symptoms of SAPHO syndrome may sometimes 
be self-limiting [16], but is usually a treatment-resistant disease. 
Early detection of this disease and inflammation control in 
childhood would be expected to avoid the development of DSO 
and unnecessary radical surgery.

Conclusions
For treatment of pediatric mandible osteomyelitis with SAPHO 

syndrome, it is important that systemic immunosuppressive 
therapy under the care of a pediatrician is conducted. Furthermore, 
oral management should be maintained to minimize or remove 
any dental infectious loci.

References
1. Chamot AM, Benhamou CL, Kahn MF, Beraneck L, Kaplan G, Prost A. Acne-

pustulosis-hyperostosis-osteitis syndrome. Results of a national survey. 85 
cases. Rev Rhum Mal Osteoartic. 1987;54(3):187-196. 

2. Hayem G, Bouchaud-Chabot A, Benali K, et al. SAPHO syndrome: a long-
term follow-up study of 120 cases. Semin Arthritis Rheum. 1999;29(3):159-
171.

3. Marí A, Morla A, Melero M, Schiavone R, Rodríguez J. Diffuse Sclerosing 
Osteomyelitis (DSO) of the mandible in SAPHO syndrome: a novel approach 
with anti-TNF therapy. Systematic review. J Craniomaxillo fac Surg. 
2014;42(8):1990-1996. 

4. Rukavina I. SAPHO syndrome: a review. J Child Orthop. 2015;9(1):19-27.

5. Kaiser D, Bolt I, Hofer M, et al. Chronic nonbacterial osteomyelitis in children: 
a retrospective multicenter study. Pediatr Rheumatol. 2015;19:13:25.

Copyright: © 2017 Tomohiro Yamada, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

https://www.ncbi.nlm.nih.gov/pubmed/7838465
https://www.ncbi.nlm.nih.gov/pubmed/7838465
https://www.ncbi.nlm.nih.gov/pubmed/7838465
https://www.ncbi.nlm.nih.gov/pubmed/7838465
https://www.ncbi.nlm.nih.gov/pubmed/19660913
https://www.ncbi.nlm.nih.gov/pubmed/19660913
https://www.ncbi.nlm.nih.gov/pubmed/19660913
https://www.ncbi.nlm.nih.gov/pubmed/21816533
https://www.ncbi.nlm.nih.gov/pubmed/21816533
https://www.ncbi.nlm.nih.gov/pubmed/21816533
https://www.ncbi.nlm.nih.gov/pubmed/24237723
https://www.ncbi.nlm.nih.gov/pubmed/24237723
https://www.ncbi.nlm.nih.gov/pubmed/24237723
https://www.ncbi.nlm.nih.gov/pubmed/24644081
https://www.ncbi.nlm.nih.gov/pubmed/24644081
https://www.ncbi.nlm.nih.gov/pubmed/26619759/
https://www.ncbi.nlm.nih.gov/pubmed/26619759/
https://www.ncbi.nlm.nih.gov/pubmed/26619759/
https://www.ncbi.nlm.nih.gov/pubmed/26619759/
https://www.ncbi.nlm.nih.gov/pubmed/12867589
https://www.ncbi.nlm.nih.gov/pubmed/12867589
https://www.ncbi.nlm.nih.gov/pubmed/12867589
https://www.ncbi.nlm.nih.gov/pubmed/12867589
https://www.ncbi.nlm.nih.gov/pubmed/11997737
https://www.ncbi.nlm.nih.gov/pubmed/11997737
https://www.ncbi.nlm.nih.gov/pubmed/11997737
https://www.ncbi.nlm.nih.gov/pubmed/23597971
https://www.ncbi.nlm.nih.gov/pubmed/23597971
https://www.ncbi.nlm.nih.gov/pubmed/26917545
https://www.ncbi.nlm.nih.gov/pubmed/26917545
https://www.ncbi.nlm.nih.gov/pubmed/26917545
https://www.ncbi.nlm.nih.gov/pubmed/19479702
https://www.ncbi.nlm.nih.gov/pubmed/19479702
https://www.ncbi.nlm.nih.gov/pubmed/19479702
https://www.ncbi.nlm.nih.gov/pubmed/2954204
https://www.ncbi.nlm.nih.gov/pubmed/2954204
https://www.ncbi.nlm.nih.gov/pubmed/2954204
https://www.ncbi.nlm.nih.gov/pubmed/10622680
https://www.ncbi.nlm.nih.gov/pubmed/10622680
https://www.ncbi.nlm.nih.gov/pubmed/10622680
https://www.ncbi.nlm.nih.gov/pubmed/25441866
https://www.ncbi.nlm.nih.gov/pubmed/25441866
https://www.ncbi.nlm.nih.gov/pubmed/25441866
https://www.ncbi.nlm.nih.gov/pubmed/25441866
https://www.ncbi.nlm.nih.gov/pubmed/25585872/
https://www.ncbi.nlm.nih.gov/pubmed/26088861
https://www.ncbi.nlm.nih.gov/pubmed/26088861

	Title
	Corresponding author
	Abstract
	Introduction
	Case Report 
	Patient history 
	Physical examination and diagnosis 
	Treatment

	Discussion
	Conclusions
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Table 1
	References

