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Successful Treatment of SAPHO Syndrome With
Zoledronic Acid

Petros Kopterides, Dimitrios Pikazis, and Christos Koufos

The SAPHO syndrome (synovitis, acne, pustulo-
sis, hyperostosis, and osteitis) is a chronic, relapsing,
inflammatory condition with skin and osteoarticular
manifestations. Its etiology remains unclear, and vari-
ous treatment regimens with steroids and nonsteroidal
antiinflammatory drugs frequently fail to control the
disease, while exposing patients to the side effects of
these drugs. Because the SAPHO syndrome manifests
as a destructive inflammatory bone disease, use of
bisphosphonates that possess antiosteoclastic and prob-
ably antiinflammatory properties has been suggested to
be helpful. To our knowledge, this is the first reported
case of successful treatment with zoledronic acid of
SAPHO syndrome that was resistant to conventional
treatment.

The SAPHO syndrome (synovitis, acne, pustulo-
sis, hyperostosis, and osteitis) is a rare clinical entity that
was initially described �15 years ago (1). It can occur at
any age but usually appears between childhood and
middle age and follows a prolonged relapsing and remit-
ting course (2). Its most troublesome symptom is bone
pain, and its dermatologic manifestations include pustu-
losis of the palms and soles, pustular psoriasis, acne, and
hidradenitis suppurativa (2). Histologically, the bone
shows features suggestive of subacute or chronic sterile
osteomyelitis, although it can even appear pagetoid (2).
Because the etiology of the SAPHO syndrome remains
unknown, treatment has been difficult, largely ineffec-
tive, and complicated by multiple side effects (2,3).

CASE REPORT

The patient, an 18-year-old man, was admitted to
our hospital �20 months ago because of recurrent

swelling of his jaw. His medical history began at age 3
years, at which time he was admitted to a pediatric
hospital because of pain in the lumbar area, hyperkera-
totic folliculitis, and nail pitting. There was no evidence
of infection or malignancy. Bone scintigraphy with
99mtechnetium showed increased uptake at the tenth
right costovertebral junction, the upper part of the left
scapula, and the right femur.

Over the following 6 years, the patient was hos-
pitalized 10 times, with rash and swelling of both knees
and the interphalangeal joints of both hands. A provi-
sional diagnosis of psoriatic arthritis was made, and
symptomatic treatment with nonsteroidal antiinflamma-
tory drugs (NSAIDs) was provided. At the age of 10
years, swelling of the right side of the jaw was added to
the clinical picture. A computed tomography scan
showed a soft-tissue mass in the area of the right
masseter muscle, with extensive bone destruction of the
right side of the jaw and multiple bilateral carotid and
cervical lymph nodes. A bone biopsy specimen showed
infiltration by inflammatory cells but no evidence of
malignancy. Cultures remained negative. The history
and the radiologic and biopsy findings led physicians to
make the diagnosis of chronic recurrent multifocal os-
teomyelitis (CRMO), which, combined with the rash,
represented a case of SAPHO syndrome. Even though
the skin manifestations gradually resolved, the patient
continued to experience recurrent episodes of swelling
of his jaw approximately once a month for the next 7
years, while receiving NSAIDs on a daily basis.

In September 2002, the patient was admitted to
our hospital because of a similar episode of jaw swelling.
He had edema and erythema of the right side of his face
and palpable cervical lymphadenopathy, but the remain-
der of the physical examination was unremarkable. The
laboratory work-up revealed leukocytosis with a shift to
the left (white blood cell count, 18,000/mm3 with 77%
polymorphonuclear leukocytes) and elevated indices of
inflammation (erythrocyte sedimentation rate 45 mm/
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hour, C-reactive protein level 26 mg/dl [normal �5
mg/dl]). A complete rheumatology work-up was nega-
tive.

Scintigraphic scanning with 99mtechnetium
showed increased uptake in the right mandibular bone
(Figure 1A), the sternum, and the left pubic bone.
Magnetic resonance imaging showed swelling of the
right side of the jaw accompanied by an extraosseous
mass that reached the ipsilateral masseter and pterygoi-
deus medialis muscles and the anterior part of the
parotid gland. There were multiple enlarged right sub-
mandibular and bilateral posterior cervical lymph nodes.

We decided to proceed with an open biopsy of
the jaw and the ipsilateral lymph nodes. The bone biopsy
revealed fibrotic and pagetoid bone with clustering of
multiple inflammatory cells (lymphocytes, plasma cells,
and histiocytes), as seen in chronic osteomyelitis. Biopsy
of the lymph nodes revealed thickening and plasma cell
infiltration of the capsule. In the medulla, there were
middle-sized arteries with a thickened wall surrounded
by fibrous tissue and clusters of polyclonal plasma cells.

The patient was discharged to his home but
continued to experience episodes of severe jaw pain and
swelling once a month and continued to receive NSAIDs
daily. We decided to administer zoledronic acid (Zo-

meta; Novartis, East Hanover, NJ) on the basis of
previously reported favorable responses to pamidronate
in similar cases (2–5). Our patient received 4 mg of
zoledronic acid intravenously in January 2003 and had
no episode of jaw pain or swelling for 6 months, when
mild symptoms began to recur. At that time he received
a second dose of zoledronic acid and remained asymp-
tomatic until January 2004, when a third dose of the
medication was administered on a strictly empiric basis.
Overall, he has remained pain-free for �1 year, and he
has discontinued NSAIDs for the same period of time. A
repeat bone scan, performed just before the third dose
of zoledronic acid was given, revealed significant im-
provement, with the right mandibular bone showing
decreased isotope uptake (Figure 1B) compared with
that observed in the baseline study.

DISCUSSION

CRMO was first described in 1972 by Giedion et
al in Switzerland (6) as a self-limited, relapsing, nonin-
fectious, inflammatory condition primarily affecting chil-
dren. In 1987, Chamot et al coined the acronym SAPHO
to describe a group of conditions characterized by the
presence of synovitis, acne, pustulosis, hyperostosis, and

Figure 1. Isotope bone scans of lateral right mandibular bone before (A) and after (B) treatment with zoledronic acid.
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osteitis (1). SAPHO syndrome seems to represent a
more systemic expression of the same nosologic entity as
CRMO (7). It remains a disease of unknown etiology,
because multiple mechanisms have been hypothesized,
but none has been proved.

The SAPHO syndrome is observed primarily in
children and young adults. The clinical presentation
includes pain, swelling, and tenderness of the affected
areas. Systemic symptoms are uncommon. The course of
the disease is self-limited, with intermittent periods of
exacerbation and spontaneous remission. However, in-
termittent relapses and remissions do not always result
in serious disability (8). This syndrome frequently in-
volves the clavicle and sternum but can also involve the
spine, ribs, long tubular bones, tarsal bones, or even the
mandible, as in our patient.

Laboratory findings are not specific and include a
moderate leukocytosis, mild anemia of chronic inflam-
mation, and an elevated erythrocyte sedimentation rate.
Serum levels of complement C3 and C4 are generally
increased or normal, and the immunoglobulin A level
may also be elevated. Plain radiographs usually reveal
nonspecific features suggestive of osteomyelitis, such as
osteolysis, sclerosis, and new bone formation. Bone
scintigraphy is preferred, because increased uptake is
observed earlier in locations that may be asymptomatic
or normal on radiographs. The diagnosis of SAPHO
syndrome remains one of exclusion. Magnetic resonance
imaging scans are very sensitive, provide data on the
involvement of adjacent joints and soft tissue, and can
help in disease monitoring. Patients eventually require
bone biopsy to rule out infection or malignancy by
culture and histologic examination, respectively. Recog-
nition of the SAPHO syndrome may avoid unnecessary
investigations and inappropriate treatment, causing fur-
ther morbidity, and its diagnosis should be entertained
in any case of aseptic osteomyelitis, osteitis, or arthritis,
particularly in patients with associated skin manifesta-
tions.

Treatment remains largely ineffective. It aims
only at relief of symptoms and consists primarily of
analgesics and NSAIDs. Steroids, colchicine, sulfasala-
zine, doxycycline, methotrexate, interferon-� (IFN�),
IFN�, and etanercept have been used with mixed results.
Bisphosphonates are used extensively in adults to treat
osteoporosis, Paget’s disease, and metastatic involve-
ment of the bones. Their use has been extended to
children (through off-label use) with Gaucher disease,
osteogenesis imperfecta, fibrous dysplasia, and juvenile
or steroid-induced osteoporosis.

Bisphosphonates seem to represent a logical

treatment of the SAPHO syndrome through their well-
known antiosteoclastic effect and probable antiinflam-
matory action, because there is some evidence that they
can attenuate the chronic inflammatory response by
suppressing interleukin-1, tumor necrosis factor �, and
interleukin-6 (9). Approximately 5 years ago, Marshall
et al (2) administered 3 intravenous pulses of 30 mg of
pamidronate over a 5-month period to a 49-year-old
female patient with SAPHO syndrome and noticed a
dramatic reduction in the duration and severity of the
associated attacks of musculoskeletal pain, although the
skin findings remained unchanged. The benefit of each
pulse of pamidronate appeared to last for �10 weeks.
Guignard et al treated 5 patients with pamidronate
during exacerbations of SAPHO syndrome, and 4 of
them showed a �50% reduction in the visual analog
scale score for pain and were able to reduce the dosage
of their usual medications (3). In 2001, Soubrier et al
reported a case of aseptic mandibular osteomyelitis that
responded favorably to treatment with pamidronate (4).
Courtney et al successfully used pamidronate to treat a
42-year-old man with SAPHO syndrome whose pain was
refractory to conventional treatment (5).

To our knowledge, this is the first reported case
of SAPHO syndrome successfully treated with
zoledronic acid. We also document clinical and radio-
logic improvement, in contrast to Courtney et al (5), who
failed to show a difference in their patient’s isotope
scans after pamidronate treatment. Zoledronic acid is
2–3 orders of magnitude more potent than is pamid-
ronate in bone resorption assays but shows a 3-fold
greater renal tolerability (10). Its properties make it
more convenient and easier to administer and probably
more effective in inhibiting skeletal morbidity.

Bisphosphonates should be considered early in
the treatment of SAPHO syndrome but must be admin-
istered with caution, because their widespread use has
already led to reports of compromised bone quality (11)
and renal toxicity (12). Use of oral bisphosphonates
weekly may be an even more practical treatment than
intravenous zoledronic acid, if oral administration is
proven to be equally efficacious.
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