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Abstract
Objectives The aim was to comparatively assess the clinical and imaging features in patients with SAPHO syndrome.
Methods The clinical data, laboratory results, imaging data of forty-six SAPHO patients were reviewed and the SAPHO patients
were divided into spinal involvement group and non-spinal involvement group. Fifty patients with ankylosing spondylitis were
recruited as control group. The clinical and radiological features of them were analyzed and compared.
Results Thirty-four of 46 (73.9%) of all the SAPHO patients had spinal involvement. The lesions exhibited as abnormal hyper-
intensity signal in vertebral bodies, vertebral body erosion or collapse, bone marrow edema, endplate inflammation,
spondyldiscitis, paravertebral ossification, and facet joint involvement. Compared with patients in non-spinal involvement group,
the age at disease onset was older (P = 0.033), the disease duration was longer (P = 0.048), and CRP level was elevated (P =
0.047) in patients in spinal involvement group. Compared with patients with ankylosing spondylitis, SAPHO patients were more
likely to have cervical vertebra involvement (P = 0.024), endplate inflammation (P = 0.019), and spondyldiscitis (P = 0.001), but
less multiple vertebral body and facet joint involvement (P = 0.002). Patients regularly received DMARDS or biologics treatment
had symptoms relieved and lesions turned into chronic stage or better than before.
Conclusions A total of 73.9% of the SAPHO patients had spinal involvement and the involvement could affect any part of the
spine. Cervical vertebral involvement, endplate inflammation, and sponlypodiscitis were more common in SAPHO than in
patients with ankylosing spondylitis. In SAPHO patients with spinal involvement, the disease duration was longer and the
inflammatory reaction was more intensive. DMARDs and biologics may help to prevent the disease progress.

Key points:
• To the best of our knowledge, this paper is the first one to comparatively study the clinical and radiological features of SAPHO syndrome, especially the

characteristics of spinal involvement.
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Introduction

SAPHO (synovitis, acne, pustulosis, hyperostosis, osteomye-
litis, SAPHO) syndrome is a chronic rare syndrome presented

with inflammatory osteoarticular and cutaneous involvement.
The concept of SAPHO syndrome was first introduced by
Chamot et al. [1] in 1987. Khan [2] proposed the diagnostic
criteria of SAPHO syndrome in 1994. Spinal involvement can
be found in one-third of the patients [2–4] which presents as
vertebral body osteosclerosis, hyperostosis, paravertebral os-
sification, or vertebral collapse [5].

The diagnosis of SAPHO syndrome is based on the typical
dermatological and osteoarticular involvement. However, it is
reported that skin manifestations are detected in 63.5% pa-
tients [6], which means at least 15% patients never experience
skin involvement [7, 8]. In addition, the bone lesions of
SAPHO syndrome share some overlapping features with
some spondyloarthropathies such as reactive arthritis, psoriat-
ic arthritis [9]. So the prevalence of SAPHO syndromemay be
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underestimated and a part of the patients might be
misdiagnosed and received inappropriate treatment. Specific
antibody or inflammatory factor has not been found to be
helpful to diagnose the disease, so it is of vital importance
for us to understand the specific osteoarticular syndrome and
radiographic features of SAPHO syndrome. Although the
conventional skeleton symptom and radiological findings
have been detailed described in some literatures, the compar-
ison of the skeleton symptom, radiological feature (including
bone scanning, MR, and CT), and follow-up visits of SAPHO
patients is limited. The purpose of our study is to summarize
the above points of SAPHO syndrome.

Materials and methods

Study population and data collection

The ethic committees of Peking University Third Hospital did
not require approval or informed patients consent for this ret-
rospective study. The electronic medical data and radiological
images of patients, who visited clinic or were hospitalized in
Peking University Third Hospital from 2006 to 2018 and were
diagnosed as “SAPHO syndrome” or “chronic osteomyelitis”
were retrospectively reviewed. Patients whose symptoms last-
ing for at least 1 month and fulfilling the criteria of Chamot
et al. [1] were included. The criteria were as follows: (a)
osteoarticular manifestations of palmoplantar pustulosis or se-
vere acne; (b) hyperostosis with or without dermatosis; and (c)
chronic recurrent multifocal osteomyelitis involving axial or
peripheral skeleton, with or without dermatosis. Exclusion
criteria were septic osteomyelitis, infectious chest wall arthri-
tis, bone tumor, and infectious palmoplantar pustulosis.

The electronic medical data and radiological images of pa-
tients, who visited clinic or were hospitalized in Peking
University Third Hospital from 2006 to 2018 and were diag-
nosed as “AS (Ankylosing Spondylitis, AS)” were reviewed.
Patients who met the criteria of New York classification re-
vised in 1987 and were proved to have spinal involvement by
radiological approach were chosen as control group.

All patients’ medical data were reviewed, including age,
gender, age at SAPHO syndrome diagnosis, the onset and
course of dermatological, and osteoarticular manifestations.
Laboratory evaluation included the number of white blood
cells, ESR (erythrocyte sedimentation rate), CRP (C-reactive
protein), RF (rheumatoid factor) HLA-B27, TNF-α, IL-6, IL-
17A, and pathological examination. Imaging data, including
99Tc bone scanning, PET-CT, CT, or MRI of the sites in-
volved or whole-spine MRI were reviewed. Pathological re-
sults of the skeleton involved were also reviewed. All the
imaging data and pathological data were analyzed by our co-
operative group, which was made up of one rheumatologist,
one radiologist, one expert on nuclear scintigraphy, and one

pathologist. We followed up some of the SAPHO patients
once 3 to 6 months to find changes in symptoms, and imaging
were compared with the previous time.

Statistical analysis

Categorical variables are presented as numbers (percentage),
and quantitative data are presented as mean value (SD). The
Fisher test was used to compare categorical variables, and t
test was used to compare quantitative variables. Statistical
significance was assumed for P value less than 0.05. All anal-
ysis was computed using SPSS statistics V. 24.0.

Results

Clinical manifestations of patients

Forty-six patients diagnosed with SAPHO syndrome were
included in our study. The mean age of the patients was
50.17 ± 10.93 years old, and the mean duration of disease
was 5.43 ± 6.46 years. Twenty-nine patients had both
osteoarticular and cutaneous involvement, while 17 patients
presented with only osteoarticular symptoms. The cutaneous
involvement presented as PPP (palmoplantar pustulosis) and
SA (severe acne) (Fig. 1). Fourteen patients’ dermatological
symptoms presented before osteoarticular symptoms, while
fifteen patients had dermatological symptoms after or simul-
taneously with the osteoarticular symptoms. The most com-
mon osteoarticular symptoms were recurrent osteoarticular
pain and swelling with or without morning stiffness which
could occur at different sites of bone or joint. ESR and CRP
were increased in 62.5% and 64.7% of all the SAPHO patients
respectively. Serum TNF-α, IL-6, and IL-17A increased sig-
nificantly. HLA-B27 was found positive in only one patient,
and RF was negative in all the patients. In two patients, white

Fig. 1 Dermatological symptom of a 51-year-old female diagnosed with
SAPHO syndrome. Pustulosis can be observed on both hands and skin
peeling left after pustulosis brusted
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blood cell number increased mildly. Details of the clinical
manifestations of all the patients are shown in Table 1.

Imaging findings

According to the imaging findings, thirty-four patients were
divided into spinal involvement and twelve patients were di-
vided into non-spinal involvement group.

Anterior chest wall

The bone lesion regionwas presented as increased tracer uptake
on the whole-body bone scanning. Totally, forty-four (95.7%)
patients presented with anterior chest wall involvement, and the
affected lesion included sternocostal joint (18/44),
sternoclavicular joint (30/44), sternum body (12/44), sternum
corner (4/44), manubrim (6/44), the first rib (13/44), and clav-
icle (8/44). We could observe the typical “bull head” change in
the bone scanning image of six (13.6%) patients (Figs. 2, 5a).

Spine lesions

Among the thirty-four (73.9%) patients with spinal involve-
ment, the thoracic spine was the most commonly involved
(n = 22, 64.7%). The lumbar and the cervical spine were the

next most commonly involved (both n = 17, 50.0%).
Contiguous involvement of vertebral bodies was found in
eighteen patients (52.9%). All the patients were accompanied
with vertebral inflammatory changes, and variable manifesta-
tions could be found in their radiographic images including
partial or diffuse abnormal hypertensive signal in vertebral
bodies, vertebral body erosion or collapse, osteosclerosis,
and bone marrow edema during the acute stage (Figs. 3, 4).
Fat deposition was observed in the chronic stage. The acute
and chronic change could be seen at the same time. The adja-
cent affected vertebral bodies of two patients presented as the
“semicircular pattern” or “kissing syndrome.” Other radiolog-
ical features included endplate inflammation (n = 8, 23.5%),
spondylodiscitis (n = 16, 47.1%), paravertebral ossification
(n = 4, 11.8%), facet joint involvement (n = 3, 8.9%)
(Figs. 3, 4), and Schmorl nodes (n = 4, 11.8%).

Sacroiliac joint

Eleven of the forty-six (23.9%) patients had their sacroiliac
joint involved, six (13.0%) patients presented as bilateral
joints affected and five presented as unilateral. The sacroiliac
joint abnormalities presented as joint space narrowing and
joint surface erosion or sclerosis (Fig. 5).

Table 1 Clinical features of the
46 patients with SAPHO
syndrome in our study

Characteristics Value

Demographic

Female/male, n 17/29

Age at diagnosis, years, mean 50.17 ± 10.93 (19–67)

Disease duration, years, mean 5.43 ± 6.46 (0.5 month–30 years)

Clinical

Osteoarticular disorders 100%

Anterior chest wall pain or swelling 65.2% (30/46)

Inflammatory back pain 61.0% (28/46)

Peripheral joint pain 4.3% (2/46)

On set of dermatological manifestation (PPP and SA) 63.0% (29/46)

Before or together with osteoarticular symptoms 69.0% (20/29)

After osteoarticular symptoms 31.0% (9/29)

Laboratory evaluations

WBC elevated 4.3%(2/46)

CRP elevated 58.1% (25/43)

ESR elevated 55.0% (22/40)

TNF-αelevated 92.6% (25/27)

IL-6 elevated 81.5% (22/27)

IL-17A elevated 18.5% (5/27)

HLA-B27 + 2.2% (1/46)

RF 0

PPP palmoplantar pustulosis, SA severe acne, WBC white blood cell, CRP C-reactive protein, ESR erythrocyte
sedimentation rate, RF rheumatoid factor
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Pathology

Five patients underwent biopsy, and all of them were single
biopsy. Three patients had their biopsies taken from vertebral
body; one patient’s biopsy was taken from clavicle and one
from sternum. All five biopsies presented as fibrous tissue
hyperplasia or bone metaplasia accompanied by lymphocyte
or plasmocyte infiltration suggesting non-specific chronic in-
flammatory change. Coagulation necrosis was found in one
lumbar vertebral biopsy. No evidence of microbial infections
or malignancy was found.

Comparison

The comparison of clinical characteristics and osteoarticular
involvement of the SAPHO patients with or without spinal
involvement were summarized in Table 2. The patients with
spinal involvement were older; their disease duration was lon-
ger, and the serum CRP level was significantly higher (4.59 ±
12.10 vs 3.04 ± 4.34, P = 0.047) than the patients without spi-
nal involvement. The comparison of the osteoarticular in-
volvement in the two groups is summarized in Table 3. The
spinal involvement group were more likely to have sternum
corner (P = 0.02) and sternocostal joint (P = 0.003)
involvement.

The comparison of clinical characteristics and spinal in-
volvement in SAPHO and AS patients was summarized in
Table 4 and Table 5 respectively. The SAPHO syndrome
was more likely to affect middle-aged women and the inflam-
matory back pain was not as typical as AS.With the respect of
spinal lesion, SAPHO patients were more likely to suffer from
cervical spine involvement (P = 0.024), endplate inflamma-
tion (P = 0.019), and spondyldiscitis (P = 0.001) when com-
pared with AS patients. The percentage of contiguous or mul-
tiple vertebral body involvement in AS patients was signifi-
cantly higher than in SAPHO patients (P = 0.002), and AS
patients were more likely to suffer from facet joint involve-
ment (P = 0.0032).

Follow-up information

Nineteen patients were regularly followed up every 3 to
6 months. In eight patients, remission of osteoarticular pain
was achieved after taking NSAIDs plus DMARDs and/or
TNF-α inhibitor. In seven patients, osteoarticular pain
reappeared after they stopped medication voluntarily when
remission was achieved. Imaging reexamination was per-
formed in three patients and fat deposition could be found in
the affected sites suggesting the lesion turned into chronic
stage. Three patients took merely NSAIDs and the
osteoarticular pain did not improved. One patient regularly

Fig. 2 Increased tracer uptake in
the sternoclavicular joint, ribs,
cervical vertebral bodies, and
pubic symphysis (a). “Bull
head”change on the anterior chest
wall (b)

Fig. 5 A 37-year-old man diagnosed with SAPHO syndrome.
Technetium bone scintigraphy shows increased uptake in the sacroiliac
joint and sternoclavicular joint (a). The right sacroiliac joint surface

erosion on T1-weighted MR image (b) and joint undersurface bone ero-
sion with bone marrow edema. d Enhance signal of the right sacroiliac
joint and synovium can be seen in the enhanced MRI
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received NSAIDs and TNF-αinhibitor, and the radiological
imaging showed demission of bone marrow edema but the
symptom did not become better.

Discussion

SAPHO syndrome is a rare syndrome presenting with inflam-
matory osteoarticular and cutaneous symptoms. The typical
clinical symptoms include PPP, SA, and sternocostoclavicular
hyperostosis. The diagnosis of SAPHO syndrome is not diffi-
cult among the patients with typical manifestations. But at
least 15% of the patients never experience skin involvement,
and in some patients, the cutaneous symptoms occur after the
onset of the osteoarticular symptoms. In addition, some pa-
tients only have spinal involvement without the typical

sternocostoclavicular involvement. For these difficult cases,
understanding the specific osteoarticular syndrome and radio-
graphic features of SAPHO syndrome is very important.

In our study, we retrospectively analyzed the clinical and
imaging feature of forty-six patients suffered from SAPHO
syndrome. Our epidemiological data suggested that SAPHO
syndrome mainly affected middle-aged adults and this result
was consistent with several previous studies suggested that
this disease was predominantly found in patients with average
age of 30–50 years old [10–12]. The age at diagnosis in
SAPHO syndrome group was significantly older than AS
group suggesting that SAPHO syndrome often occurs among
middle-age people, while AS has a predominance in young
people.

The pathogenesis of SAPHO syndrome is still unknown.
There are two hypotheses explained the pathogenesis of the

Fig. 3 CT and MR images in a
47-year-old woman diagnosed
with SAPHO syndrome. a
Sagittal CT image shows T7–8
vertebral bodies’ erosion, bone
density increased, and irregular
pattern of the endplate. T1-
weighted (b) and T2-weighted (c)
images demonstrate
hypointensity signal in T7–8 ver-
tebral bodies and slightly swelling
of the paravertebral soft tissue. d
STIR image shows a mixed hypo-
and hyper-intensity signal in the
affected vertebral bodies. e
Sternoclavicular CT image de-
picts bone sclerosis and erosion
with joint fusion. CT computed
tomography. f 3DCT depict the
sterno-costo-clavicular
hyperostosis

a b c d
Fig. 4 CT and MR images in a 47-year-old man with back pain, limited
motion of the shoulder joints, and dysphagia. d Sagittal CT image shows
C3–7 vertebral bodies’ bone density increased, destruction in the anterior
of vertebral bodies and ossification of the anterior longitudinal spinal
ligament. T1-weighted (b) and T2-weighted (C) images demonstrate

multiple hypointensity signal in C3–7 vertebral bodies, progressive ante-
rior non-infectious vertebral fusion, and ankylosis along the cervical
spine, swelling of the paravertebral soft tissue. d STIR image shows
ossification of the anterior longitudinal ligaments along the cervical spine
and eventually ended up with ankyloses. MR magnetic resonance
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disease. One is that propionibacterium infection activates the
innate immunity and T cell mediated immune process which
leads to chronic inflammation presented as the typical symp-
toms of SAPHO syndrome [13, 14]. The other hypothesis is
the genetic theory suggesting that SAPHO syndrome is pos-
sibly associatedwith HLA-B27 and presents as family tenden-
cy [13–17]. In our study, patients’ serum inflammatory
markers including CRP, ESR, TNF, and IL-6 significantly
elevated indicating that SAPHO syndrome is an inflammatory
disease associated with immunological reaction. In addition,
we found that serum CRP level was significantly elevated
among patients with spinal involvement suggesting that spinal
involvement represents a more intensive inflammatory re-
sponse. The inflammatory markers elevated more evidently
in SAPHO patients than in AS patients indicating that
SAPHO syndrome tends to trigger a more intensive inflam-
matory reaction than AS. HLA-B27 was negative in the ma-
jority of our SAPHO patients and their first degree relatives
did not suffer from the same disease suggesting that SAPHO
syndrome may not be related to HLA-B27.

In our study, 63.0% (29/46) of the patients had both cuta-
neous and osteoarticular involvement and this result con-
firmed some currently published study that skin manifestation
are detected in only 60–70% SAPHO syndrome patients,

whereas at least 15% patients never experience skin manifes-
tations [6–8]. Thus, it is of vital importance to find out the
specific radiological features of SAPHO syndrome.

Osteoarticular involvement including anterior chest wall,
axial skeleton, and sacroiliac joint is characteristic of
SAPHO syndrome, and radiological examinations are neces-
sary to detect those lesions. The osteoarticular manifestations
include synovitis, hyperostosis, and osteitis. Some research
found that inflammatory enthesopathy was also a feature of
SAPHO syndrome [4, 18, 19]. In our study, forty-four patients
accompanied with anterior chest wall involvement presented
as local inflammatory pain and swelling. The whole-body
bone scanning was of good sensitivity in identifying the lesion
region and we found that sternoclavicle and sternum were
most frequently involved presenting as increased uptake.

Spine is the second common location of SAPHO syn-
drome. Totally, 73.9% of all the patients in our study were
accompanied with spinal involvement. Most of them present-
ed as recurrent musculoskeletal pain or stiffness or limitation
of motion. Our study found that the thoracic spine was the
most frequently involved vertebral segment with a prevalence
of 64.7% and this result was consistent with the finding by
Takigawa et al. [20] or by Wenrui Xu et al. [21] but differed
from the finding by Laredo et al. [5].

Table 2 Clinical characteristics of SAPHO syndrome patients with and without spinal involvement

Characteristic Patients with spine involvement (n = 34) Patients without spine involvement (n = 12) P value

Sex, female 21 (61.8%) 8(36.7%) 0.762

Age at diagnosis, years 52.15 ± 10.34 (19–67) 44.58 ± 10.59(26–62) 0.033*

Disease duration, years 6.12 ± 7.08 (1 month–30 years) 3.08 ± 2.45 (0.5 month–20 years) 0.048*

Dermatological disorders, (PPP and SA) 19 (55.9%) 10 (83.3%) 0.09

Before osteoarticular symptoms 7 (20.6%) 7 (58.3%) 0.128

Together or after osteoarticular symptoms 9 (37.5%) 3 (25.0%)

Data are presented as number of patients or average value with related characteristics.

*P values less than 0.05

PPP palmoplantar pustulosis, SA severe acne,CRPC-reactive protein,ESR erythrocyte sedimentation rate, RF rheumatoid factor, TNF-α tumor necrosis
factor-α, IL-6 interleukin-6

Table 3 Comparison of the
radiological osteoarticular
involvement in patients with and
without spinal involvement

Osteoarticular
manifestations

Patients with spine involvement
(n = 34)

Patients without spine involvement
(n = 12)

P
value

Sternoclavicular 18 12 0.003*

Clavicle 6 2 0.939

First rib 8 5 0.230

Sternocostal joint 6 2 0.939

Sternum corner 1 3 0.02*

Manubrium 6 0 0.119

Sacroiliac joint 6 5 0.094

Data are presented as number of patients with related characteristics.

*P values less than 0.05
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At active stage, the spinal involvement usually presents as
vertebral inflammation including vertebral bodies collapse
with osteolytic destruction, vertebral body corner lesions
(most commonly involve one of the anterior corners),
osteosclerosis or hyperostosis of the vertebral body, and bone
marrow edema [22]. Previous research suggested that the af-
fection was usually segmental, but two or more adjacent ver-
tebral bodies could be affected [5]. Besides vertebral lesion,
paravertebral soft tissue edema, spondylodiscitits, and
endplate inflammation can also be observed. When it turns
into chronic stage, fat deposition is the most common mani-
festation of the affected lesions. In our study, all the thirty-four
patients presented as a mixture of spinal involvement features
and the features above mentioned could be seen on CT or MR
image. Among them, eighteen patients (52.9%) presented as
multiple vertebral bodies involvement and the affected sites
were adjacent or nonadjacent indicating that vertebral body
involvement in SAPHO syndrome was multifocal. Thus,

whole-spine CT or whole-body bone scanning is meaningful
in evaluating axial skeleton lesions.

Vertebral body corner lesion was found in some patients
with SAPHO syndrome in published research [9]. Wenrui Xu
et al. [21] proposed two theories about the pathology: (1)
inflammatory enthesis and (2) reactive osteitis elicited by slow
microorganism infection which caused by a poor blood circu-
lation in the special anatomical site. In our study, one patient
had a biopsy of the affected lumbar spine and was found
coagulation necrosis that might result from local asphyxia.
This result suggested that the pathology might be related to
microorganism infection. However, the pathogen culture of
the biopsy was negative. Therefore, biopsy of multiple sites
or different stages of the affected spinal segments should be
performed if possible.

Laredo et al. [5] suggested that the corner erosion in-
dicates enthesitis which was similar to the Romanus le-
sion found in AS. The Romanus lesion consists of erosion

Table 5 Comparison of radiological characteristics of SAPHO syndrome patients and ankylosing spondylitis with spinal involvement

Spinal involvement SAPHO syndrome patients (n = 34) AS patients (n = 50) P value

Cervical vertebra 17 (50%) 13(26.0%) 0.024*

Thoracic vertebra 22 (64.7%) 33(66.0%) 1.000

Lumbar vertebra 17 (50%) 34(68.0%) 0.115

Vertebral inflammation 44 (100%) 48(65.2%) 0.238

Contiguous/multiple vertebra involvement 28 (82.4%) 50 (100%) 0.002*

Endplate inflammation 8 (23.5%) 3 (6.0%) 0.019*

Spondylodiscitis 16 (47.1%) 4 (8.0%) 0.001*

Bone marrow edema 16 (66.7%) 11 (47.8%) 0.244

Vertebral body corner involvement 11 (32.4%) 13 (26.0%) 0.527

Paravertebral ossification 4 (11.8%) 5 (10.0%) 0.797

Schmorl nodes (SNs) 4 (11.8%) 6 (12.0%) 0.627

Data are presented as number of patients with related characteristics.

*P values less than 0.05

Table 4 Clinical characteristics
of SAPHO syndrome and
ankylosing spondylitis patients
with spinal involvement

Characteristic SAPHO syndrome patients (n = 34) AS patients (n = 50) P value

Sex, female 21 (61.8%) 17 (34.0%) 0.012*

Age at onset, years 52.15 ± 10.34 (19–67) 35.42 ± 11.98 (21–53) 0.0008*

Disease duration, years 6.12 ± 7.08 (1 month–30 years) 7.38 ± 7.30 (6 months-–27 years) 0.654

Laboratory test

CRP elevated 16

4.59 ± 12.10

26

2.11 ± 2.52

0.544

ESR elevated 16

31.17 ± 23.99

18

28.41 ± 24.56

0.280

HLA-B27 + 1 48 (91.3%) 0.000*

Data are presented as number of patients or average value with related characteristics.

*P values less than 0.05

CRP C-reactive protein, ESR erythrocyte sedimentation rate, HLA human leukocyte antigen
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manifestation at the annulus fibrosis on the ring apophysis
of the vertebral endplate and can be considered as an
enthesis of the anterior or posterior longitudinal ligamen-
tous complexes [22, 23]. The Romanus lesions undergo
several radiographic stages: erosion of an anterior verte-
bral body corner, then reactive sclerosis of the adjacent
cancellous bone, and finally ossification with formation of
a syndesmophyte. However, unlike the typical Ramanous
lesions in AS, the vertebral body involvement in SAPHO
syndrome can progress to the adjacent vertebral endplate
and/or the anterior cortex of the vertebral body [22] and
this feature may help to distinguish the two different dis-
eases in the aspect of radiology. Mcgauvran et al. [9] and
Wenrui Xu [21] proposed a semicircular pattern of con-
tiguous vertebral body involvement localized in either an-
terior or posterior vertebral body or a “kissing” appear-
ance on both sides of a disc, which is suggestive of a local
spread of the lesions and could be a specific feature of
SAPHO syndrome. In our study, two patients were ac-
companied with this typical radiological feature at active
stage. This semicircular or kissing appearance did not
manifest among our AS patients.

As for the initial location in spine, Earwaker et al. [18]
proposed that the non-specific spondylodiscitis might be
the initial manifestation of SAPHO syndrome. Toussirot
et al. [24] proposed that the lesion started from the verte-
bral body and then spread to the endplate or disc space. In
our study, we found that the percentages of patients suf-
fered from endplate and disc space involvement were sig-
nificantly higher in SAPHO group than in AS group. All
the SAPHO patients with spinal involvement had their ver-
tebral body affected, and 23.5% and 47.1% of the patients
suffered from disc and endplate involvement respectively.
As a result, we propose that spondylodiscitis and endplate
inflammation are two characteristics distinguishing
SAPHO syndrome from AS in the radiological aspect.
The result that all the patients were accompanied with ver-
tebral body involvement coincided with the theory.
Toussirot et al. brought up that the lesion started from the
vertebral body and spread to other location. Since the pa-
thology of spinal involvement is still ambiguous, further
research and large sample investigations are still in need.

Some researchers proposed that SAPHO syndrome was
one subtype of spondyloarthritis (SpA) [19, 25], and
Takigawa et al. [20] supposed that SAPHO syndrome, espe-
cially presented as spinal involvement and PPP, should be
recognized as a subtype of reactive spondyloarthroathy. In
our study, only 11 patients (24.0%) had sacroiliac joint in-
volvement, and none of them were HLA-B27 positive which
is very important for the diagnosis of SpA in the classification
criterion of ax-SpA ASAS proposed in 2009 [26]. What is
more, the osteoarticular symptoms in our SAPHO patients
did not present as inflammatory back pain. So we suppose

that SAPHO syndrome is another type of chronic inflamma-
tory disease that differs from SpA.

What is more, Schmorl nodes (SNs) are an associated ver-
tebral anomaly occurs in SAPHO syndrome which were men-
tioned in published literatures. The SNs are protrusions of
nucleus pulposus or intervertebral disc tissue through gap or
weakening of the cartilaginous endplate and subchondral bone
into the adjacent vertebral body. Common locations of SNs
were lower thoracic and upper lumbar spine [27, 28]. Though
SNs always present as an asymptomatic incidental finding in
the general population, it can lead to severe back pain in some
cases [29]. The hyposignal in T1WI and hypersignal in T2WI
in the veterbral body adjacent indicate a presence of bone
edema and inflammation which can be regarded as a key point
to distinguish the symptomatic and asymptomatic patients
[30, 31]. In our study, among the thirty-four SAPHO syn-
drome patients with spinal involvement, four patients were
found SNs in MRI imaging, and three of them had back or
shoulder pain symptom. Thus, we suppose that SNs might be
a sensitive and identical presentation to help radiologists and
rheumatologist diagnose the disease.

Currently, the aim of treating SAPHO syndrome is alle-
viating symptoms and alleviating the osteoarticular dam-
age induced by inflammatory reaction. Non-steroidal anti-
inflammatory drugs (NSAIDs) is thought to be the first-
line treatment to relieve the osteoarticular symptom, but
NSAIDs alone is not sufficient for those with severe symp-
toms. Previous study suggested that the use of corticoste-
roids could be effective in most of the patients, but the long
term use would lead to serious complications [32, 33].
Some DMARDS and biphosphonates are regarded as ef-
fective treatment for SAPHO syndrome. TNF-α inhibitor
is effective againist the cutaneous and osteoarticular
involvement[34, 35].In our study, patients taking
NSAIDs alone did not get remission. In contrast, some
patients who regularly received bisphosphonate or TNF-α
inhibitor achieved remission at different degree and the
affected sites turned into chronic stage change or disap-
peared. However, SAPHO syndrome is a rare syndrome
and the research about treatment is limited, so double-
blind randomized controlled studies about the treatment
seem to be necessary.

In conclusion, we found that SAPHO syndrome with spinal
involvement experienced a more intensive inflammatory reac-
tion than those without spinal involvement. When compared
with AS patients, SAPHO syndrome patients suffered signif-
icantly more from cervical vertebral involvement and endplate
inflammation which might be typical manifestations to distin-
guish AS from SAPHO syndrome. Large number of samples
are still needed to verify the results in the future.
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