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BACKGROUND: Enthesitis-related arthritis is one of the subtypes of juvenile idiopathic arthritis and is characterized by
the involvement of the joints, enthesitis, and axial skeleton (sacroiliitis and spondylitis). The clinical variability of enthesitis-
related arthritis and similar manifestations with orthopedic diseases present difficulties in diagnosis.

AIM: To present the clinical features of enthesitis-related arthritis and issues of differential diagnosis based on literature
analysis.

MATERIALS AND METHODS: A literature search was conducted in the open electronic databases of eLibrary, PubMed, and
Cochrane Library. In total, 46 foreign and 4 Russian publications were analyzed, which were limited to 1981-2021. The key-
words used in the literature search were as follows: enthesitis, enthesitis-related arthritis, juvenile spondyloarthritis, and
SAPHO syndrome. Own archive data for instrumental investigations were used in the article.

RESULTS: The clinical manifestations can be variable, and laboratory tests do not always allow us to prove the inflam-
matory nature of the pain syndrome. The most priority diagnostic tests were imaging methods, namely, magnetic resonance
imaging and ultrasonography. The greatest diagnostic difficulty was found in patients in whom enthesitis prevailed over
arthritis, and in some cases, it was the only disease manifestation. The classification criteria used for the diagnosis of EAA
were considered. The differential diagnosis of enthesitis included various orthopedic diseases. Ultrasound diagnostics of
joints and enthesis should be performed in every patient with local pain musculoskeletal symptoms, which allows patients
to be correctly routed.

CONCLUSIONS: The alertness of both orthopedists in relation to enthesitis-related arthritis and the awareness of rheu-
matologists of the most common orthopedic diseases that affect the entheses are necessary.
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JHTe3UT-acCOLUMPOBAHHDbIA apTPUT Y AeTeu:
KNMHU4YecKue ocobeHHocTM U auddepeHumanbHan
AnarHoctuka (o63op nurtepatypbl)

PK. Paynos"?, C.B. Buccapuonos', ['A. babaesa', 10.I. HosHosa', J1.C. CopokunaZ, M.M. KocTuk?

! HaumoHanbHbI MEOMLMHCKWIA UCCNIeN0BaTENbCKUI LIEHTP [ETCKO TpaBMatonorim 1 oproneamn um. U, TypHepa, CankT-etepbypr, Poccus;
2 CanT-TeTepByprekuii rocynapCTBeHHbIA NeANaTPUHECKUA MeAULMHCKWIA yHuaepeuTeT, CankT-Metepbypr, Poccus

06ocHosaHue. 3HTE3UT-acCOLMUPOBAHHBIA apTPUT — OAMH M3 MOATUMOB HOBEHUIILHOTO MAMOMATUYECKOro apTpuTa, Xa-
PaKTEpPU3YeMblil MOPaXEHUEM CYCTABOB, S3HTE3UCOB, @ TAKKE OCEBOI0 CKeNeTa (Cakpounuut, cnoHawnuT). KnuHndeckas Bapu-
abenbHOCTb 3HTE3UT-ACCOLMMPOBAHHOTO apTpUTa, CXOXWE MPOSBIEHUA C OpTONeaMYeCKUMI 3aboeBaHUAMN 00YCIOBNMBAKOT
TPYAHOCTU B AMArHOCTHKE.

Llese — npepacTaBUTb KIMHWUYECKUE 0COBEHHOCTH 3HTE3UT-ACCOLMMPOBAHHOIO apTpUTa M paccMoTpeTb AnddepeHumanb-
HYH0 IMArHOCTMKY Ha OCHOBaHMM aHanM3a 0TeYecTBEHHOMW W 3apybexHol nuTepaTypbl.

Mamepuanel u Memodbl. [onck NUTepaTypbl OCYLLECTBSANMN B OTKPbITbIX 3IEKTPOHHBIX 6a3ax Hay4HoM nuTepaTypbl eLibrary,
PubMed u Cochrane Library. MpoaHan1anpoBaHo 46 3apy0eKHbIX M 4 0TeYeCTBEHHbIX UCTOYHMKA 3a nepuog 1981-2021 rr.
KntoueBbIMM ClI0BaMM NpY MOUCKE IUTEPATYPbI ObINN: «3HTE3UT», «3IHTE3UT-ACCOLMMUPOBAHHBINA APTPUT», «HOBEHUbHBIA CMOH-
AUNnoapTput», «cuHapoM SAPHO», «enthesis», «enthesitis», «enthesitis-related arthritis», «juvenile spnodyloarthritis»,
«SAPHO syndrome». B cTaTbe Ucnonb3oBaHbl JaHHbIE MHCTPYMEHTaNIbHBIX METOA0B UCCNe0BaHUs U3 COBCTBEHHOIO apxvBa.

Pesynemamel. KnuHudeckas KapTHa 3HTE3WUT-acCOLMMPOBAHHOMO apTpuTa MOXET BbiTb BecbMa BapuabenbHa, nabopa-
TOpHbIE TECTbl HE BCErfa No3BONAIOT [0Ka3aTb BOCMAIMUTENbHLIA XapakTep bonesoro cuHapoMa. Haubonee npuopwTeTHBbI-
MW JMarHOCTUYECKUMW TECTaMM CNyXaT MeTofbl BM3yanu3auuu: MarHUTHO-pe30HaHCHas ToMorpadms M ynbTpa3ByKOBOE
uccneposanue. Hanbonblume AMarHOCTUYECKME CNOXHOCTWA BO3HMKAIOT Y MALMEHTOB, Y KOTOPbLIX MPOSBIEHWA 3HTE3WTa Npe-
obnafalT Hag NpOSBNEHMAMU apTpUTa, @ WHOTAA OHM BbICTYMAKT AUHCTBEHHBIM CUMNTOMOM 3aboneBaHus. PaccMoTpeHb
KnaccuUKaLMOHHbIE KpUTEPUM, MPUMEHSIEMBIE [T IUArHOCTUKM SHTE3UT-acCcoLMMPOBaHHOIo apTputa. JuddepeHumanbHyio
AVarHOCTUKy 3HTE3UTOB MPOBOAAT B MEPBY0 0uepedb C OpToneauyeckumMu 3aboneBaHusAMU. YNbTpasByKOBOE MCCNeoBaHKe
CYCTaBOB U 3HTE3UCOB C/eAyeT BbIMNOAHATb MPU JIOKaNbHbIX DOMEBBIX KOCTHO-MBILLIEYHBIX CUMMTOMaX, YTo MO3BONISET Npa-
BWJIbHO MapLLpPYTU3UPOBaTh MaLMEHTOB.

3axnoqeHue. BaxHa HACTOPOXKEHHOCTL KaK Bpayeii-opTonenos, TaK U BPayen-peBMaTofioroB B OTHOLUEHUM 3HTE3MT-
accoLMMpOBaHHOIO apTpUTa, TaK KaK npu Hanbonee YacTbix OPTONEAMUYECKVX 3abonieBaHMAX OTMEYAKT NopaXKeHWe HTE3NCOB.

KntoueBble cnoBa: sHTE3UT-aCCOLIMMPOBAHHDIA apTPUT; BEHWNbHBINM CNOHAMN0APTPUT; cuiapoM SAPHO; ocTeoxoHaponaTuu;
3HTE30NaTHA.
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REVIEWS

BACKGROUND

Enthesitis-related arthritis (ERA) is one of the subtypes
of juvenile idiopathic arthritis (JIA), characterized by damage
not only to the joints but also to the entheses and axial
skeleton (sacroiliitis, spondylitis). The clinical presentation
can be very variable, and laboratory tests do not always
prove the inflammatory nature of the pain syndrome.
The greatest diagnostic difficulties arise in patients in whom
the manifestations of enthesitis prevail over the manifestations
of arthritis, and sometimes they are the only disease
symptoms. ERA is often disguised as an orthopedic disease.
This review article focuses on the clinical and instrumental
aspects of ERA and differential diagnostics.

This study aimed to present the clinical characteristics
of ERA and consider differential diagnostics based on
the analysis of Russian and international literature.

MATERIALS AND METHODS

A literature search was conducted on the anatomical and
physiological characteristics of enthesis, clinical and labora-
tory—instrumental manifestations of ERA, and differential di-
agnostics of ERA. The search for publications was performed
in the open electronic databases of eLibrary, PubMed, and
Cochrane Library using the keywords “enthesitis,” “enthesi-
tis-related arthritis,” “juvenile spondyloarthritis,” “SAPHO
syndrome,” “enthesis, enthesitis.” In total, 46 international
and 4 Russian sources were analyzed for the period from
1981 to 2021. The inclusion criteria were as follows: studies
presenting information and methodological materials with
available full-text sources, randomized controlled and un-
controlled studies, and systematic reviews. Duplicate works
containing similar information were excluded, and if similar
ones were identified, the chronologically later version was
chosen. This review uses data from instrumental research
methods from our archive.

Fig. 1. Histological presentation of enthesis [4]
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RESULTS AND DISCUSSION

Anatomical and physiological aspects

Enthesis (from the Greek NvBeoig meaning “insert”) is
the site of attachment of tendons and ligaments to the bones.
LaCava first used the term enthesitis in 1959 to refer to in-
flammation of a tendon insertion site. Subsequently, Ball and
Niepel and Sit'Aj in 1970 and 1979, respectively, proposed to
use the term “enthesis” to refer to the site where the tendon,
capsule, or ligament attaches to the bone and the term “en-
thesopathy” to refer to the pathological change in this site [1].

Enthesis can take the form of dense fibrous connec-
tive tissue (fibrous enthesis) or fibrous cartilage (fibrocar-
tilagenous enthesis). Fibrous entheses occur at the site of
the diaphyses of long bones and the spinal column, whereas
fibrocartilagenous entheses are localized near the epiphyses
of long bones and attach to short bones and some parts of
the vertebrae. Fibrous enthesis is represented by mineral-
ized collagen fibers that penetrate into the bone or perios-
teum, which is part of a wide site of the bone diaphysis (e.g.,
the junction of the deltoid muscle with the humerus). Fibro-
cartilagenous entheses consist of four zones (Fig. 1). Zone 1
is represented by a tendon or ligament that comprises type |
and Ill collagen fibers, elastin, proteoglycans, and fibroblasts.
Zone 1 passes into a non-mineralized fibrocartilagenous
zone, consisting of type I, Il, and Ill collagens, aggrecan, and
chondrocytes. Zone 2 is the mechanical boundary between
soft and hard tissues. Zone 3 is represented by mineralized
fibrous cartilage, mainly composed of type Il collagen with
a small amount of aggrecan, type | and X collagens, and
chondrocytes. The bone structure is zone 4 of enthesis [2, 3].

Benjamin et al. formulated the concept of “enthesis as
an organ,” which includes periosteal and sesamoid fibrous
cartilage, bone, soft tissues, and synovial membrane [5]. This
concept is important from a functional point of view because
tension/physical stress experienced by enthesis is distributed

Tendon

Unmineralized fibrous
cartilage

Mineralized fibrous
cartilage

Bone
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throughout the structures of “enthesis as an organ.” Thus,
enthesis damage as a result of microinjury or other external
influences can cause inflammation in adjacent tissues [6].

Entheses contain unique T-cell lines that contribute
to the pathological process. Pro-inflammatory cytokines
interleukin (IL)-2 and IL-3, interacting with Th17 lymphocytes,
trigger a cascade of reactions mediated by IL-17 and IL-22,
which leads to chronic inflammation and bone remodeling at
the enthesis site [7].

An increase in the duration and amount of load on
tendon cells (tendinocytes) promotes the release of various
angiogenic, inflammatory, and growth factors that affect
the extracellular matrix and induce degenerative changes in
the tendons [8].

Thus, understanding the anatomical and physiological
aspects of “enthesis as an organ” is significant in the diag-
nostics of both inflammatory and degenerative diseases of
the joints and ligamentous apparatus, enables the use of
drugs that block the links of the inflammatory process in
inflammatory diseases, and promotes regeneration in degen-
erative changes.

Definitions

Enthesitis-related arthritis is a variant of JIA in
which enthesopathy/enthesitis may occur. According to
the International League of Associations of Rheumato-
logy (ILAR) [9], the criteria shown in Table 1 have been
developed for it.

This definition of ERA has some shortcomings. Currently,
the categories of ERA and psoriatic arthritis are mutually ex-
clusive categories of JIA. Many pediatric patients with pso-
riasis and arthritis also experience enthesitis. Moreover, if
a patient with ERA has a first-degree relative with manifesta-
tions of psoriasis, then it should be attributed to the undif-
ferentiated variant of JIA. In addition, ILAR classification does
not distinguish between axial and peripheral lesions in ERA.
Some physicians refer to the axial lesion as “juvenile anky-
losing spondylarthritis,” which appears logical but does not
conform to the official ILAR category.

Juvenile spondyloarthritis, or juvenile spondyloarthropathy,
is a generic term for a group of related conditions in childhood
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characterized by arthritis, enthesitis, increased risk of skeletal
joint disease, and association with the HLA-B27 antigen [10].
Juvenile spondyloarthritis may include ERA, undifferentiated
spondylarthritis, juvenile ankylosing spondylarthritis,
psoriatic arthritis, reactive arthritis, and arthritis associated
with inflammatory bowel disease.

The Pediatric Rheumatology INternational Trials Organi-
zation initiative group proposed a new definition “enthesitis/
spondylitis-associated arthritis,” which includes peripheral
arthritis + enthesitis or arthritis/enthesitis + signs of spon-
dylitis [11]. In our opinion, this definition covers a wider
range of diseases with similar characteristics and avoids di-
vision into different classification subgroups (ERA, psoriatic
arthritis, and undifferentiated arthritis). In addition, cases of
psoriatic arthritis with enthesitis can be included in this cat-
egory.

In 2019, the American College of Rheumatology developed
recommendations for the treatment of non-systemic forms
of JIA and identified three main JIA phenotypes, namely,
polyarthritis, enthesitis, and sacroiliitis [12].

Clinical presentation

The onset of ERA is usually after the age of 6 years
and more often affects boys than girls. The disease onset
may be characterized by arthritis of the lower extremities,
usually asymmetric, affecting less than five joints, with
rare polyarticular lesions. In some cases, a lesion occurs
in the form of edema of the intertarsal joints and bones,
overlying tendons, and entheses and soft tissues (tarsitis),
accompanied by pain and limitation of movement in
the midfoot. Early hip joint involvement is characteristic,
which is extremely rare in other JIA forms. In general, most
pediatric patients also have signs of enthesitis. The attachment
sites of the plantar fascia (heel bone, base of the metatarsal
bone V, and metatarsal heads) and the Achilles tendon to
the calcaneus are often the most painful on palpation. Other
localizations of enthesitis include the upper and lower parts
of the patella (at the 2, 6, and 10 o'clock positions), tibial
tuberosity, greater trochanter, ischial tuberosity, anterior and
superior iliac spines, iliac crest, sternal-clavicular joint, and
ulnar joint epicondyles (Fig. 2) [13].

Table 1. International League of Associations of Rheumatology criteria for enthesitis-related arthritis

Inclusion criteria

Exclusion criteria

« Soreness of the iliosacral joints on palpation and/or
inflammatory back pain

* Presence of HLA-B27

« Onset of arthritis in a boy aged >6 years

« Family history of medically confirmed HLA-B27-associated
diseases (ankylosing spondylitis, enthesitis-related arthritis,
sacroiliitis, inflammatory bowel disease, and Reiter's
syndrome) or acute anterior uveitis in first-degree relatives

* Psoriasis in a child or first-degree relatives.
+ Rheumatoid factor in at least two test results within 3 months
« Systemic arthritis

Enthesitis-related arthritis is arthritis and/or enthesitis associated with two or more inclusion criteria and no exclusion criteria

D0I: https://doi.org/10.17816/PTORS 119537
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Dactylitis is one of the manifestations of ERA. Dactylitis
(or pandigital inflammation) is represented by tendovaginitis
and peritendinous swelling of the soft tissues of the finger
or toe in combination with enthesitis and synovitis. Clinically,
a “sausage-shaped” deformity develops in one or more
fingers or toes [11]. Dactylitis is more common in pediatric
patients with an earlier onset of arthritis. X-ray examination
usually reveals swelling of the bone marrow of the phalan,
osteosclerosis, and periosteal sclerosis. Dactylitis is one
of the criteria for diagnosing psoriatic arthritis in pediatric
patients [9]. Thus, conditions that can be also represented
by dactylitis, namely, bone tuberculosis (spina ventosa),
enchondroma, fibrous defects, and sarcoidosis, must be
watched out for.

The axial skeleton lesion at disease onset is less common
than in adults. The sacroiliac joints are more often involved;
however, the vertebral bodies, arches, costovertebral and
zygapophysial (facet) joints, and ligaments may be affected.
In the early stages, inflammation may be asymptomatic
and suspected in the case of limited range of motion when
examining a patient for peripheral arthralgia, and arthritis.
Over time, pains are felt in the lumbar and gluteal regions,
and stiffness in movements develops. Inflammatory pain
is characterized by pain at rest, in the morning, or after
prolonged sitting. Patients feel better after physical activity
and warm-up. On examination, tenderness on palpation of
the sacroiliac joints, limited flexion in the lumbar region
(modified Schober test) and pain in the lumbosacral region
during flexion, abduction, and external rotation of the thigh
(Faber/Patrick test) are revealed. In addition to movement
restrictions and pain syndrome, arthritis of the cervical spine
occurs less frequently. Generally, hip joint arthritis also refers
to the lesion of the axial skeleton and is an important factor
in the choice of a therapeutic approach. If clinical symptoms
of an axial skeleton lesion are detected, magnetic resonance
imaging (MRI) of the affected site has been prescribed as
the most sensitive method for assessing early inflammatory
changes [14-16].

An analysis of 753 patients with JIA revealed that hip
involvement was associated with a later JIA onset, high
laboratory activity, and occurred more often in patients with
ERA and patients positive for HLA-B27 [17]. In patients with
ERA, isolated arthritis of the hip joint is possible at disease
onset, whereas in other JIA forms, hip joint damage develops
with a chronic course and damage to many groups of joints.

An important component of diagnostics is the assessment
of the patient’s gait. A rapid transfer of body weight from
an affected leg to an intact one indicates damage to the knee,
hip joints, or feet. When the calcaneus is affected, the patient
prefers to stand on the entire foot or toe. Bilateral damage
to the hip joints is characterized by a waddling (goose) gait.
When taking anamnesis, limping must be checked for, as
it can be noted in the morning hours but is absent during
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Fig. 2. Localization of enthesis points [2]
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the examination (a symptom of morning stiffness). A parent-
supplied video of a child's impaired gait helps in diagnosing
joint damage.

Extra-articular manifestations
of enthesitis-related arthritis

Eye involvement in ERA is typically represented by
anterior uveitis, whereas posterior uveitis is more common
in other JIA forms. Anterior uveitis is characterized by eye
redness, pain, photophobia, and “sandpaper” in the eyes.
Most often, a unilateral lesion is diagnosed with anterior
uveitis. In a study of 3778 patients with ERA, the prevalence
of uveitis was 7.4%. In the group of patients with uveitis,
boys predominated, HLA-B27 was more often detected,
and they had an earlier disease onset and high erythrocyte
sedimentation rates at uveitis onset [18, 19].

Skin lesions in pediatric patients with ERA are rare. Acne
and pustulosis are common in children with ERA. In some
patients, the synovitis, acne, pustulosis, hyperostosis,
osteitis (SAPHO) phenotype is observed, which is a subtype of
juvenile spondyloarthritis with skin lesions and hyperostosis
of the sternoclavicular joint. Enthesitis and sacroiliitis may
be extraintestinal manifestations of inflammatory bowel
disease, which may be associated with erythema nodosum,
pyoderma gangrenosum, and aphthous stomatitis.

In patients with ERA, inflammatory bowel disease can be
detected. Warning signs include weight loss, abnormal bowel
patterns, and high inflammatory laboratory activity. Thus, in
such cases, inflammatory bowel disease must be ruled out.

Laboratory diagnostics

Routine blood and urine tests in patients with ERA often
have no abnormalities. The values of nonspecific markers of
inflammation (erythrocyte sedimentation rate and C-reactive
protein) may increase. Anemia can occur with long-term
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chronic inflammation or damage to the intestines. HLA-B27
antigen is the specific marker of ERA, and it is detected
in 50%-90% of pediatric patients. If inflammatory bowel
disease is suspected, fecal calprotectin should be analyzed,
and if it is significantly increased, an endoscopic examination
of the gastrointestinal tract should be performed.

Studies in pediatric patients with ERA demonstrate
an increase in the level of tumor necrosis factor-alpha
(TNF-a), IL-17, and IL-23, which (1) are targets for specific
biological therapy and (2) can be used as biomarkers of
disease activity [7].

Instrumental diagnostics

Instrumental diagnostics in ERA aim primarily at ruling
out other diseases that may clinically resemble ERA.
These include joint injuries, sprain or rupture of ligaments,
osteochondropathy, degenerative—dystrophic diseases of
the spine, meniscus damage, chondromalacia, osteomyelitis,
and bone fractures.

Radiography enables us to rule out osteodestructive
diseases. In pediatric patients with ERA, radiography of
the joints is more often performed to assess the degree of
post-inflammatory changes, such as erosion of the articular
surfaces, osteosclerosis site, syndesmophytes, and spondy-
litis.

Ultrasound diagnostics is the most convenient and
commonly used method for confirming arthritis and enthesitis.
Modern equipment enables us to obtain highly accurate and
specific information, and ultrasound study is accessible, safe,
non-invasive, non-time-consuming, has no contraindications,
does not require preparation, and is performed in real time.

Tom 11, Ne 1, 2023
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In diagnostics of enthesitis, ultrasound study is the basic and
preferred method.

All layers of enthesis must be visualized. The fibers of
the tendon part of the enthesis in the zone of transition to
its cartilaginous part change direction, which gives the effect
of anisotropy (appearance of pseudo-reduced echogenic
zones). The assessment of this effect is diagnostically
significant in the ultrasound examination of the tendon
part of the enthesis. The presence of anisotropy indicates
the preservation of the enthesis zone. In the pathological
process, the tendon—cartilage-bone zonality is disturbed,
and this effect is not recorded. At the initial stages of
enthesopathy development, the cartilaginous component may
not be involved in the process, and ultrasound will register
changes in the tendon, primarily as increased blood flow
in the color Doppler mapping mode (Fig. 3). In the future,
changes will become visible in the B-mode (Fig. 4). When
tendons, cartilage, and bones are involved, their echogenicity
and echostructure are altered [20].

One of the advantages of ultrasound examination is that
it allows comparing the contralateral side or apparently
healthy side. In the ultrasound assessment of enthesopathy,
two index systems are more commonly used. The Glasgow
Ultrasound Enthesitis Scoring System is focused on scoring
only in the gray-scale mode. Moreover, the assessment of
specialists depends on the body mass index [21]. The Madrid
Sonographic Enthesitis Index (Madrid scoring system) in
addition to the B-mode includes Doppler sonography and
does not depend on the body mass index [22].

MRI is the method of choice for evaluating axial le-
sions. In ERA, MRI is most often used to diagnose sacroiliitis

Fig. 3. Enthesopathy of the tendon of the triceps brachii muscle and increased vascular pattern in the color Doppler mapping mode (a);
cartilage changes in the enthesis site (joint in the Fig. a with enlargement) in the gray-scale mode, unclear contours with sites of bone
tissue remodeling (indicated by an arrow) (b); ultrasound presentation of the unchanged elbow joint (c); and enthesitis with severe hyper-
vascularization of the tendon of the triceps brachii (d, e)

D0I: https://doi.org/10.17816/PTORS 119537
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Fig. 4. Distal enthesis of the quadriceps femoris and signs of
hypervascularization (a); proximal enthesis of the infrapatellar
ligament (signs of moderate hypervascularization and thickening
of the ligament) (b); quadriceps enthesis in the MFI mode (high-
resolution energy mode) (c); ultrasound presentation of enthesis in
the B-mode (d); and signs of enthesitis of the Achilles tendon in the
B-mode with changes in the contour of the calcaneus and structural
changes in the tendon (e)

(Fig. 5), spondylitis, and arthritis of the peripheral joints
and assess bone marrow edema. The earliest sign of sac-
roiliitis is bone marrow edema in the subchondral region
of the synovial part of the sacroiliac joints. Additional signs
are synovitis, capsulitis, and enthesitis. In pediatric patients,
difficulties in diagnosing sacroiliitis are associated with
the structural characteristics of the skeleton. A hyperintense
signal may be registered from the apophyseal cartilage,
which is not considered bone marrow edema. Edema is de-
fined as a sign of inflammation if the signal is hyperintense
compared with the signal from visible metaphyseal equiva-
lents (iliac crest apophysis) on STIR [23]. Erosion indicates
a long-term inflammatory process. According to the As-
sessment of Spondyloarthritis International Society (ASAS)
consensus, significant sacroiliitis in adults is determined
when a site of bone marrow edema in one anatomical zone
is detected on at least two consecutive sections or a zone
of bone marrow edema of two or more anatomical zones
on at least one section [24]. According to modern concepts,
any radiation findings of the sacroiliac joint site should be
compared with the clinical presentation to avoid under- or
overdiagnosis.

A 2017 study assessed the validity of the ASAS criteria
in pediatric patients with suspected sacroiliitis. Sacroiliitis
was diagnosed by MRI in 30 of 109 patients, whereas only

Left

14 met the ASAS criteria. The low sensitivity of the criteria
is explained by the need for the presence of bone marrow
edema in at least two sections. The most common signs of
sacroiliitis in pediatric patients were bone marrow edema in
one section, synovitis, and capsulitis [25].

MRI is a valuable diagnostic tool in diagnosing peripheral
arthritis and enthesitis, which enables us to rule out damage
to the ligamentous apparatus and osteochondropathy.

In the case of polyarthritis, enthesitis with multiple lo-
calizations or concomitant chronic nonspecific osteomyelitis,
whole-body MRI can be performed both for diagnostics at
the initial stage and monitoring the efficiency of therapy [26].

SAPHO syndrome

SAPHO syndrome is characterized by aseptic inflammation
of bones and joints and typical skin lesions. It was first
described in 1987. Since then, various names have been
used to designate it, namely, palmoplantar pustulosis with
bilateral osteomyelitis of the clavicle, subacute symmetrical
chronic osteomyelitis, sternoclavicular hyperostosis, and
pustular arthrosteitis. Some authors refer SAPHO syndrome
as autoinflammatory diseases [27].

SAPHO syndrome is registered in both children and adults.
In most patients, the disease starts with local inflammatory
changes, manifested by swelling, movement limitations, and
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Fig. 5. Vertebral spondylodiscitis and sacroiliitis in a 9-year-old
girl with enthesitis-related arthritis (magnetic resonance imaging,
changes are indicated with arrows)

pain, usually in the collarbone site. Subfebrile conditions and
high levels of inflammatory markers are possible.

Skin lesions in SAPHO syndrome include palmoplantar
pustulosis, severe acne, hidradenitis suppurativa, pustular
dermatosis, pyoderma gangrenosum, and plaque psoriasis
(Fig. 6). Palmar—plantar pustulosis is a special variant
of psoriasis with chronic rashes presenting as pustules

Fig. 6. Severe acne lesions in a patient with SAPHO syndrome
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and vesicles on the palms and soles with remission and

exacerbation periods. Palmar—plantar pustulosis occurs in

60% of the patients. Moderate and severe manifestations

of acne affecting the face, chest, and back with subsequent

scarring are noted in 25% of patients, mainly in men [28, 29].

Skin lesions may occur before, simultaneously with, or after

osteoarticular manifestations. In 70% of patients, skin lesions

were observed within 2 years before or after the onset of

articular manifestations [30].

Arthritis was found in 92.5% of patients with SAPHO
syndrome, with lesions of the axial skeleton in 91% of cases
and peripheral joints in 36% of cases [31, 32].

Patients with SAPHO syndrome are characterized by
sternocostoclavicular joint involvement. Costoclavicular
enthesopathy and small foci of hyperostosis measuring
<5 mm in diameter are considered early signs of SAPHO
syndrome. Collarbone injury is more common in children than
in adults. The medial end of the clavicle is often damaged
in the form of osteitis and hyperostosis with progression
in the lateral direction. In the case of arthrosteitis of
the sternoclavicular joint, scintigraphy reveals a significant
accumulation of contrast agent (bull's head sign) more often
in adult patients [33].

The spine is the second most common localization of
skeletal lesions, and the thoracic spine is most commonly
affected, followed by the lumbar and cervical regions. In
ERA, the lumbar, cervical spine, and lastly thoracic spine are
most typically involved. Both ERA and SAPHO syndrome are
characterized by the following radiographic signs of vertebral
lesions:

« Focal cortical erosions in one of the corners of the verte-
bral bodies (typical for adults) [34].

+ Nonspecific spondylodiscitis and focal erosions with scle-
rosis of the cortical laminae of the vertebrae. In general,
it is located in the intervertebral junction. Lesions in two
adjacent vertebrae and multilevel damage are possible.
Spondylodiscitis can be accompanied by pain lasting for
several weeks and leads rarely to neurological disor-
ders [35].

+ Osteosclerosis. Initially, reactive sclerosis with erosions
of the end plate is noted, which, with progression, can
cause diffuse sclerosis of one or more vertebral bodies
accompanied by hyperostosis [31].

+ Sacroiliitis. It occurs in 20%-50% of patients, more often
unilateral [33].

In long tubular bones, lesions by type of chronic abacterial
osteomyelitis are registered in 30% of patients with SAPHO
syndrome, more often in young patients. The metadiaphyses of
the femur and the proximal and distal tibia are predominantly
affected, whereas the fibular, humeral, radial, ulnar bones,
and small joints of the feet are less often affected. The lesion
is usually multifocal and symmetrical. The lower jaw is
involved in the pathological process in 10% of cases. Diffuse
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unilateral sclerosis with a periosteal response, swelling,
and pain in the site of the surrounding soft tissues are noted
[31, 33].

Differential diagnostics
Most often, ERA must be differentiated from orthopedic
and neurological diseases. Important aspects of timely and
accurate diagnostics include examination of all joints, as-
sessment of entheses and symptoms of sacroiliitis, correct
interpretation of the results of instrumental studies, and
a multidisciplinary approach to assessing clinical manifesta-
tions.
Table 2 presents the differential diagnostics of ERA with
the most common orthopedic diseases.
Key points for diagnosing ERA:
+ Ruling out of orthopedic pathology
+ Assessment of family history (psoriasis, Bechterew dis-
ease, and Crohn’s disease)
« Gait assessment
+ Clinical and instrumental confirmation of enthesitis and
arthritis
+ Assessment of additional symptoms (skin lesions, weight
loss, and subfebrile condition)
« Immunological screening (presence of HLA-B27)
+ Assessment of the lesion of the axial skeleton and MRI
confirmation of sacroiliitis in the early stages
Not all patients meet the criteria for ERA; however, they
may have juvenile spondyloarthritis or undifferentiated JIA.
One of the challenges is the differential diagnostics between

Vol 11 (1) 2023

Pediatric Traumatology. Orthopaedics
and Reconstructive Surgery

N

v R A

I

Fig. 7. Pain points in fibromyalgia [45]

ERA and fibromyalgia or chronic pain syndrome. A cross-
existence of ERA and fibromyalgia complicates the diagnos-
tics.

Fibromyalgia is characterized by chronic diffuse mus-
culoskeletal pain in the absence of pathological changes in
the musculoskeletal system that can cause pain syndrome.
This condition is often accompanied by fatigue, sleep distur-
bance, headaches, irritable bowel syndrome, and subjective
joint swelling. Pain on palpation of “painful (fibromyalgic)
points,” some of which coincide with entheses, is typical
(Fig. 7) [45].

Table 2. Differential diagnostics of enthesitis-related arthritis with orthopedic diseases

Disease Clinical presentation

Instrumental diagnostics

JEFH [36]

Unilateral or bilateral HJ pain

More often in overweight boys aged
8-15 years

Limping in the evening

Concomitant endocrine disease

Limitation of the internal rotation of the

HJ X-ray [37]

« Alternation in sites of osteoporosis and
osteosclerosis

« Displacement of the epiphysis of the femoral
head and shortening thickening of the femoral
neck

thigh and pain during passive movements MRI

in the HJ

* Pre-slip and bone marrow edema

Drehmann’s sign, Hoffmeister’s sign, pelvic

HJ chondrolysis [38] .

rotation sign, crossed shins sign, and
Trendelenburg’s sign

Idiopathic or more often secondary (JEFH, Legg—
Calvé—Perthes’ disease, septic arthritis, and
Stickler disease)

More common in adolescent girls with slowly
progressive unilateral pain and stiffness on
exertion

Limitation of flexion and abduction/adduction of
the hip

HJ X-ray

 May be without pathological changes in the early
stages

« In the later stages, there is joint space narrowing,
periarticular osteoporosis, lateral osteophytes, and
protrusion of the acetabulum

MRI

* Local wedge-shaped zone with signal
hyperintensity (T2) and hypointensity (T1) in the
middle third of the femoral head

» Destruction of the femoral cartilage, synovitis,
and effusion in the joint
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End of Table 2
Disease Clinical presentation Instrumental diagnostics
Osteochondropathy of < More common in boys aged 4-8 years X-ray

the femoral head [39]

Osteochondropathy of
the tibial tuberosity

Osteochondropathy
of the patella
(infrapatellar
tendinitis) [40]

Apophysitis of the
calcaneus

Osteochondropathy
of the heads of
[I-IV metatarsal
bones [41]
Avascular necrosis
of the navicular
bone [42]
Osteochondritis
dissecan [43]

Patellofemoral
syndrome [44]

Limping +/—pain in the knee joint and muscle
hypotrophy

Limitation of abduction and internal rotation
There are five stages

More often in teenage athletes.

Pain in the knee joints, aggravated after jumping
and kneeling

Soreness on palpation of the tibial tuberosity

More common in adolescents who are involved in
figure skating, basketball, and volleyball

Pain in the lower part of the patella on palpation
and maximum flexion of the knee joint and
hypotrophy of the thigh muscles

Children aged 9-14 years involved in running and
football

Pain in the calcaneus, aggravated by standing on
toes or running

Possible swelling. Palpation tenderness along the
edges of the calcaneus

More often in girls involved in dancing

Unilateral pain, usually in the head of the
metatarsal bone II

More common in boys aged 2-8 years
Swelling and pain in the midfoot

Pain on palpation

Children aged 5-15 years

Localization: the medial condyle of the femur
(Koenig's disease), talus, and humeral head
(Panner’s disease)

Pain, crepitus in the joint, pain on movement,
and feeling of a foreign body

Positive Wilson’s sign in Koenig's disease

More common in adolescent girls during intensive
growth periods

Valgus or varus deformity of the lower
extremities, and hyperextension in the knee joints
is often revealed

Bilateral lesions are more common

Dull aching pain after prolonged sitting with bent
knees and pain when going down stairs
Examination: hypotrophy of the quadriceps
muscle, pain on palpation of the patella, decrease
in passive sliding of the patella

« V-shaped defect of the femur, calcification of the
lateral part of the epiphysis, lateral subluxation,
horizontal position of the growth plate of
the femoral head, and cysts in the proximal
metaphysis

MRI

« Expansion of the joint space, effusion in the joint,
diffuse change in the signal in the subchondral
zone, change in the joint capsule, decrease in the
epiphysis height, sites of necrosis, deformity of
the femoral head, and fibrosclerosis

X-ray

* In the early stages, changes may not be
expressed

« Flattening of tuberosity, displacement of
ossification nuclei, and fragmentation of
tuberosity

X-ray

* Notching, fragmentation of the lower pole of the
patella, ossification

X-ray

« Compaction, sclerosis, and fragmentation of the
apophysis with the expansion of the gap between
the apophysis and the bone

X-ray
« Sclerosis and flattening of the articular surface of
varying degrees

« Sclerosis, flattening, and fragmentation of the
navicular bone

X-ray

« A clearly demarcated site of increased
transparency, surrounded by a zone of sclerosis,
closely connected with the bone, — a separated
but not displaced site of the bone — a free bone
fragment

MRI

« edema - restriction of the free site — partial
separation of the subchondral fragment —
complete separation without displacement -
displacement of the subchondral fragment

X-ray of the knee joint

« Displacement and change in the shape of the
patella

* Increase in the Insall-Salvati index

Note: JEFH, juvenile epiphysiolysis of the femoral head; HJ, hip joint; MRI, magnetic resonance imaging.
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Diagnostic criteria for juvenile fibromyalgia [46]
Major criteria
1) Generalized musculoskeletal pain in three localizations or
more for 3 months and more
2) Absence of a disease that can cause the pain
3) Normal laboratory test results
4) Pain in five typical pain points or more.
Minor criteria
Chronic anxiety or tension
Fatigue
Poor sleep
Chronic headache
) Irritable bowel syndrome
) Subjective soft tissue edema
) Numbness
8) Pain induction by physical activity
) Pain induction by weather change
10) Pain induction by anxiety or stress
A diagnosis requires the presence of all major criteria
and at least three minor criteria.

Treatment approaches

ERA treatment aims to relieve pain, restore joint function,
achieve disease remission, prevent joint damage, and
improve the quality of life.

At the initial disease stages, non-steroidal anti-inflam-
matory drugs (NSAIDs) are used. If NSAID therapy fails, intra-
articular glucocorticoids may be used [47].

Antirheumatic disease-modifying drugs (sulfasalazine
or methotrexate) are prescribed to most patients with ERA.
However, recently, a treatment strategy with the initial
prescription of genetically engineered biological drugs is
increasingly discussed and chosen. Among the biological
drugs in pediatric patients with ERA, the efficiency of TNFa
inhibitors and IL-17 blockers has been proven [48, 49].

The approach to managing patients also depends on
the involvement of the axial skeleton, including the hip
joints. According to the ACR recommendations, TNF-a inhib-
itors are indicated in the case of active sacroiliitis and failure
of prolonged NSAID therapy. In the case of contraindications
to TNF-a inhibitors, sulfasalazine is used. Methotrexate
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