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Abstract:

Pleural effusion is a rare manifestation in synovitis-acne-pustulosis-hyperostosis-osteitis (SAPHO) syn-
drome, which is characterized by the presence of osteoarticular lesions and dermatological involvement. We
herein report a 71-year-old man with pleural effusion resulting from SAPHO syndrome. He was successfully
treated using corticosteroids and has experienced no recurrence for one year. We should consider SAPHO

syndrome when encountering cases of anterior chest pain and pleural fluid.
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Introduction

Synovitis-acne-pustulosis-hyperostosis-osteitis (SAPHO) sy-
ndrome was first introduced by Chamot et al. in 1987 (1). It
is characterized by the presence of osteoarticular and derma-
tological lesions. Because the syndrome is commonly under-
recognized or misdiagnosed, the true incidence and preva-
lence of SAPHO syndrome are unknown (2), and the etiol-
ogy, pathogenic mechanism, and target therapy of the dis-
ease are still unclear. A variety of manifestations are known
to be associated with SAPHO syndrome; however, pleural
involvement with this disease is a rare manifestation.

We herein report a case of SAPHO syndrome with bilat-
eral pleural effusion.

Case Report

A 7l-year-old man presented to our hospital with a 3-
month history of anterior chest pain and shortness of breath
on exertion. He was an ex-smoker and had a 40-year com-
plaint of lower back pain with morning stiffness. He had

previously been diagnosed with palmoplantar pustulosis
about 30 years earlier and taken topical medication for his
skin lesions for several years. Five years before admission,
he noticed anterior chest pain, but he did not have it exam-
ined. A medical checkup at a nearby clinic revealed hypoxia
and bilateral pleural effusion. He was referred to our rheu-
matology clinic on suspicion of pleuritis-associated connec-
tive tissue disease and was admitted for a further investiga-
tion and treatment.

On admission, he was afebrile, and his blood pressure and
pulse rate were normal. His respiratory rate was 18, and his
peripheral oxygen saturation was 98% on 2 L/min of oxy-
gen via nasal cannula. His bilateral sternoclavicular joints
were thickened, and blisters were detected on the palms and
soles. Laboratory data were as follows: white blood cell
count 10,100/uL, hemoglobin 10.5 g/dL, total protein (TP)
7.7 g/dL, albumin 2.6 g/dL, lactate dehydrogenase (LDH)
118 U/L, C-reactive protein 9.31 mg/dL, erythrocyte sedi-
mentation rate 54 mm/h, serum amyloid A 144.8 pg/mL,
IgG 2,490 mg/dL, 1gG4 189 mg/dL, rheumatoid factor 5 U/
mL, anti-cyclic citrullinated peptide (CCP) antibody <0.5 U/
mL, and antinuclear antibody 80x (homogenous pattern).
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Figure 1.

Chest X-ray (A), pelvic X-ray (B), and lumbar spine X-ray (C). Chest X-ray (A) showed

bilateral pleural effusion. Pelvic X-ray (B) revealed joint space narrowing, and supine X-ray (C)

showed bamboo spine.

Figure 2. FDG PET/CT images: bilateral pleural fluid and pleural thickness with the uptake of
FDG (A) and sternoclavicular joints with the slight uptake of FDG (B).

Perinuclear and cytoplasmic antineutrophil cytoplasmic anti-
body were negative, as was human leukocyte antigen
(HLA)-B27.

Chest X-ray showed blunting of the costophrenic angles
and bilateral pleural effusion (Fig. 1A). Pelvic X-ray re-
vealed joint space narrowing and partial ankylosis of the
sacroiliac joints (Fig. 1B). Lumbar spine X-ray showed syn-
desmophytes and ankylosis of the facet joints, recognized as
bamboo spine (Fig. 1C). Cardiac ultrasonography showed
that the left ventricular motion had a regional abnormality,
but the ejection fraction was 53%, and there was no valvular

disease. F-18 Fluorodeoxyglucose positron emission to-
mography/computed tomography (FDG PET/CT) showed bi-
lateral pleural fluid and pleural thickness with the uptake of
FDG [maximum standardized uptake value (SUV...) 5.0] on
both sides (Fig. 2A). Hyperplasia of sternoclavicular joints
with the slight uptake of FDG (SUV... 3.2) was also de-
tected (Fig. 2B), but on FDG PET/CT, there were no abnor-
mal findings in the lungs, salivary or lacrimal glands, lymph
nodes, or other major organs. Contrast magnetic resonance
imaging (MRI) of the thorax revealed that the bilateral ster-
noclavicular joints were bony and enlarged. There was mild
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bone marrow edema and contrast enhancement of the right
clavicle (Fig. 3).

The laboratory results of the pleural fluid were as follows:
cell count 1,500/uL (neutrophils 26.0%, lymphocytes
68.2%), TP 4.2 ¢g/dL, LDH 101 U/L, and adenosine
deaminase 15.2 U/L. The pleural fluid cultures were nega-
tive, and there were no malignant cells on cytology. Accord-
ing to the diagnostic criteria of SAPHO syndrome proposed
by Benhamou in 1988 (3), we made a diagnosis of SAPHO
syndrome based on the palmoplantar pustulosis, bilateral
sternal and spine osteitis, osteosclerosis of the sacroiliac
joints, and suspected pleuritis associated with SAPHO syn-
drome.

Although infection and malignancy were considered un-
likely to be the cause of the pleural effusion, we also con-
sidered malignant pleural mesothelioma, IgG4-related dis-
ease, and amyloidosis as possible differential diagnoses. On
hospital day 15, a left pleural biopsy using thoracoscopy un-
der local anesthesia was performed to examine the cause of
the pleural fluid and pleural thickness. The parietal pleura

Figure 3. Contrast MRI of the thorax showed enlarged bilat-
eral sternoclavicular joints.

After
Treatment

Before
Treatment

was generally erythematous and hypertrophic with some
white plaques. A pathological examination of the pleura re-
vealed nonspecific but severely inflamed fibroconnective tis-
sue with dominant infiltration of lymphocytes (Fig. 4) and
no malignancy, Congo red staining, or infiltration of plasma
cells, with an IgG4/IgG ratio exceeding 40%. Given the re-
sult of the biopsy, we diagnosed the pleural effusion as hav-
ing been caused by SAPHO syndrome.

Loxoprofen had been prescribed for his chest pain on ad-
mission, but his pleural fluid accumulation was exacerbated.
Corticosteroid therapy, in the form of oral prednisolone
(PSL) 30 mg/day, was administered on hospital day 25. His
respiratory symptoms gradually improved, resulting in cessa-
tion of oxygen supplementation therapy, and was accompa-
nied by the reduction of pleural effusion (Fig. 5A). Chest
CT performed 18 days after PSL initiation showed that the
pleural effusion was markedly reduced compared with be-
fore the treatment and had almost disappeared (Fig. 5B).

Figure 4. Thoracoscopic pleural biopsy specimen (Hematox-
ylin and Eosin staining x400).

Figure 5. Chest X-ray (A) after treatment and chest CT before and after treatment (B). Chest X-
ray (A) demonstrated the improvement of the bilateral pleural effusion. Chest CT (B) also showed a

reduction in the bilateral effusion and pleural thickening compared to before treatment.
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Table. The Reported Cases of SAPHO Syndrome with Pleural Effusion.
Pleural effusion Pleural
Year Reference  Gender Age Other symptoms unilateral/ effusion Treatment Resolution
bilateral characteristics
1999 5 Female 16 Right sacroiliac joint and Left Lymphocytic None Spontaneous
right knee pain exudate resolution
2001 6 Male 61 Both shoulders and left hip Right Eosinophilic Not available Spontaneous
pain, stiffness of chest wall exudate resolution
2017 7 Female 66 Sternum, sternoclavicular, Bilateral Neutrophilic Acetaminophen, Resolution
acromioclavicular, and exudate loxoprofen, after
sacroiliac joints pain, tramadol, methotrexate
middle thoracic and lumbar methotrexate
vertebrae pain
2018 8 Male 70  Proximal epiphysis of both Right (2013) Lymphocytic Methotrexate Spontaneous
clavicles and the exudate (continued resolution
sternochondral joints pain Left (2017) Lymphocytic before onset of Spontaneous
exudate pleural effusion) resolution
(Contralateral
recurrence)
2021 Present Male 71 Sternum and both Bilateral Lymphocytic Loxoprofen, Resolution
case sternoclavicular pain, exudate prednisolone after
lumbar vertebrae pain 30mg/day corticosteroid

PSL was gradually tapered, and he was discharged on hospi-
tal day 49. There has been no recurrence of pleural fluid in
the year since PSL was initiated.

Discussion

SAPHO syndrome is a rare disease with an estimated
prevalence likely less than 1 in 10,000. Most initial reports
about the disease were from Japan and northwestern
Europe (4). It is difficult to diagnose this disease not only
because of its rarity but also because of the diverse clinical
manifestations. The most widely applied diagnostic criteria
of SAPHO syndrome were proposed by Benhamou in 1988,
based on the presence of at least one of the following four
inclusion criteria: osteoarticular manifestations of severe
acne; osteoarticular manifestations of palmoplantar pustulo-
sis; hyperostosis with or without dermatosis; and chronic re-
current multifocal osteomyelitis with or without dermato-
sis (3). We diagnosed the present patient based on the pres-
ence of osteoarticular manifestations of palmoplantar pustu-
losis and hyperostosis. Recently, SAPHO syndrome has
been a concept that has been proposed to include pustulotic
arthro-osteitis (PAQO), acne arthritis, and chronic recurrent
multifocal osteomyelitis (CRMO) (2). From this perspective,
our patient was classified as having PAO because he had bi-
lateral hyperplasia of the sternoclavicular joints and bamboo
spine with a history of pustulosis palmaris et plantaris.

Our case was an uncommon one because of the presence
of pleuritis, which was recognized from findings such as bi-
lateral exudative pleural effusion and thickening. The etiol-
ogy and clinical characteristics of SAPHO syndrome occur-
ring in pleuritis remain unclear (4). To clarify the clinical
features of pleuritis with SAPHO syndrome, we searched for
cases similar to our own patient in PubMed/MEDLINE and
identified four (Table) (5-8). Interestingly, these cases varied

in age but showed little difference in gender. All of the
cases had sternum and sternoclavicular pain, suggesting that
thoracic inflammation might be related to pleural involve-
ment of SAPHO syndrome. The pleural effusion could be
either unilateral or bilateral, and the characteristics of the
pleural effusion differed among the cases, so no common
features could be detected with regard to pleural involve-
ment in SAPHO syndrome. Furthermore, it was difficult to
detect any marked differences in clinical characteristics be-
tween those with and without pleural involvement among
cases with thoracic inflammation in SAPHO syndrome. Al-
though contiguous chronic sternal inflammation is a possible
mechanism, it is very important to exclude other reasons for
the occurrence of pleuritis because of the difficulty of diag-
nosing SAPHO syndrome related to pleural involvement
based on the clinical features alone (6). Hasegawa et al. re-
ported a patient with pleuritis and undiagnosed SAPHO syn-
drome, similar to our own case, and pointed out that consid-
eration should be given to the possibility of SAPHO syn-
drome when encountering a case with anterior chest pain
and pleural effusion. Furthermore, they noted that imaging
studies, such as X-ray and CT, were needed to investigate
the presence of osteosclerosis and hyperostosis of the ante-
rior chest wall (7). However, frequent causes of pleuritis in-
clude infectious diseases, malignancy, and autoimmune dis-
eases, so caution should be exercised, especially in undiag-
nosed cases of SAPHO syndrome.

We ruled out the abovementioned differential diagnoses
using microbiology, cytology, laboratory data, and imaging;
FDG PET/CT was particularly helpful in our case. Interest-
ingly, FDG PET/CT also revealed not only the uptake of
FDG in hypertrophic pleura and sternoclavicular joints but
also the location of these lesions in close proximity. Previ-
ous reports have suggested the usefulness of FDG PET/CT
in diagnosing SAPHO syndrome (9). Our observations also
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raised the possibility that FDG PET/CT might be beneficial
for understanding the etiology of pleuritis in SAPHO syn-
drome. A pleural biopsy was performed in our case, demon-
strating nonspecific but severely inflamed fibroconnective
tissue with dominant infiltration of lymphocytes; we were
thus able to concretely exclude other possible causes of
pleuritis. As in our patient, one other case report described
how a biopsy specimen of the right pleura revealed nonspe-
cific chronic inflammation (8). Collectively, our case indi-
cates the importance of FDG PET/CT and pathological
evaluations for diagnosing pleuritis involved with SAPHO
syndrome.

Anti-inflammatory therapy using oral nonsteroidal anti-
inflammatory drugs (NSAIDs) is the first-line therapy for
SAPHO syndrome. Corticosteroid therapy, which is common
for patients who do not respond to NSAIDs and disease
modified anti rtheumatic drugs (DMARDs), such as
methotrexate and sulfasalazine, is used to control peripheral
synovitis (10). Tumor necrosis factor (TNF) inhibitors may
also be used in patients with refractory disease (11). Regard-
ing cases with pleuritis, the clinical course and treatment
history differed among cases (Table). Spontaneous disap-
pearance of pleural effusion without treatment was reported
in one case (8), while the pleural effusion was ameliorated
by treatment with methotrexate in a case whose clinical
manifestations were similar to those in our patient (7). In
our patient, loxoprofen administration did not improve the
pleural effusion and was eventually discontinued because of
elevated liver enzymes. Oral PSL was administered because
methotrexate was incompatible with the presence of pleural
fluid. After the initiation of this corticosteroid therapy, the
pleural effusion diminished. About half of patients with SA-
PHO syndrome have a chronic course characterized by fluc-
tuating intermittent periods of exacerbation and short im-
provement (12). After one year of follow-up and gradual ta-
pering of corticosteroid treatment, our patient showed no re-
currence of pleural effusions. The present and previous find-
ings suggest that oral corticosteroid therapy and immuno-
suppressive drugs, such as methotrexate, are effective for
improving pleuritis in cases of SAPHO syndrome, especially
those without spontaneous improvement.

Several limitations associated with the present study war-
rant mention. First, there is a possibility that the pleural ef-
fusion was due not only to SAPHO syndrome but also the
involvement of some other disease. The effect of the corti-
costeroid therapy could thus not be evaluated properly, as
corticosteroids are used to treat many diseases, such as rheu-
matoid arthritis and other autoimmune diseases. Second,
thus far, we have only reported the one-year follow-up of
our case, and it is possible that pleural effusion might recur
in the future. Morén-Alvarez et al., for example, reported a
case with multiple recurrent episodes of pleural effusion (8).
Therefore, for our patient, long-term observation to detect

pleural effusion is needed.

In conclusion, we herein report a case of anterior chest
wall osteitis possibly associated with pleuritis that showed
non-specific but severe inflammation on a pleural biopsy.
Our patient with SAPHO syndrome-associated pleural effu-
sion was successfully treated with corticosteroids. Even
though pleural effusion is a rare manifestation of SAPHO
syndrome, SAPHO syndrome should be considered when
encountering cases of anterior chest pain and pleural fluid.

Informed consent was obtained to publish this case report.
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