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Abstract
Purpose of Review Hip and shoulder disease can occur in patients with spondyloarthritis (SpA).While hip involvement has been
widely assessed in axial SpA patients, studies in the overall SpA population as well as studies focused on shoulder involvement
are scarce. Here, we review the most recent studies on the epidemiology, evaluation, and treatment of root joint involvement in
SpA patients.
Recent Findings Radiological hip involvement can affect up to 25% of patients with SpA, reflecting more severe disease and
associated with functional impairment. Shoulder involvement in SpA patients is characterized by cuff tendinitis and enthesitis,
while primary glenohumeral joint involvement is rare. Anti-tumor necrosis factor (anti-TNF) treatment in SpA patients seems to
have an effect on hip arthritis, showing a change in trend in the frequency of hip replacement in this population.
Summary The majority of studies evaluating hip involvement have focused on axial SpA patients, but further studies evaluating
root joint involvement in the overall SpA population are needed. Anti-TNF therapy should be considered in patients with hip
involvement, and root joint involvement should be assessed routinely in clinical practice.
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Introduction

Spondyloarthritis (SpA) is a group of inflammatory rheumatic
disorders that mainly affect the axial skeleton and sacroiliac
joints. Classically, SpA has been classified into several sub-
types, such as ankylosing spondylitis (AS), psoriatic arthritis
(PsA), inflammatory bowel disease (IBD)-associated SpA,

reactive arthritis (ReA) and undifferentiated SpA (u-SpA)
[1]. In 2011, the Assessment of Spondyloarthritis
International Society (ASAS) developed a new set of criteria
and introduced the concept of axial SpA (axSpA) (AS is the
prototype of axSpA) and peripheral SpA (pSpA), depending
on the presence of predominantly axial or predominantly pe-
ripheral involvement, respectively [2]. Arthritis is the most
common peripheral feature in SpA and is commonly located
in the lower limbs [3]. Peripheral joint involvement is more
frequent among patients with pSpA [4]; however, root joint
involvement, such as hip involvement, has been described as
being associated with axSpA, while data for shoulder involve-
ment are scarce.

In this review, we provide an update on the epidemiology,
evaluation, impact, andmanagement of root joint involvement
(hip and shoulder) in patients with axSpA.

Pathophysiology of Peripheral Articular
Involvement in Spondyloarthritis

The inflammation of the enthesis (tendon insertion sites into
bone) represents the hallmark pathophysiological feature in
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SpA and triggers the local tissue response [5••]. In SpA pa-
tients, synovitis and joint effusion are caused by the intrinsic
dysregulation of the enthesis, with the liberation of pro-
inflammatorymediators driving adjacent soft tissue inflamma-
tion; thus, enthesitis seems to be the cardinal lesion, while
synovitis and osteitis may occur thereafter [6••].

Hip involvement is a feature of SpA that is caused by the
inflammation of the coxofemoral joint and is defined as an
excess of inflammatory synovial fluid and/or cartilage de-
struction [7]. Histological data from biopsies suggest two pro-
cesses: inflammation and new bone formation. Inflammation
in bone cartilage seems to be driven by increased vascularity,
high percentage of CD68+ cells, and high expression of ma-
trix metalloproteinases-3 (MMP-3) in comparison with pa-
tients with osteoarthritis (OA) [8].

Shoulder lesions in axSpA are characterized by cuff tendi-
nitis and enthesitis localized at the supraspinatus/greater tu-
berosity and deltoid/acromial entheses. Moreover, lesions in
the acromioclavicular joint are very frequent and acromial
bone edema at the deltoid origin has been described as a spe-
cific feature of axSpA [9]. Unlike hip involvement, primary
glenohumeral joint involvement of the shoulder is not a fea-
ture of SpA patients [9].

Epidemiology of Hip and Shoulder
Involvement

The overall prevalence of hip involvement among SpA pa-
tients varies depending on the different definitions and on
the population being investigated. The majority of studies
evaluating hip involvement are focused on AS, the prototype
of axSpA. Among this population, clinical hip impairment,
defined on the basis of the rheumatologist’s clinical percep-
tion during physical exploration, ranges between 24 and 36%
[10, 11]. However, considering only patients with radiological
findings, these percentages decreased to 9 to 22% [11, 12].
One study including all types of SpA (not only axSpA) report-
ed a prevalence of radiological hip involvement of 18%, with
a higher prevalence as disease duration increased (e.g., up to
25% after a duration of disease of 20 years) [7]. This high
prevalence among patients with a long disease duration and,
therefore, among older patients makes it important to correctly
differentiate between primary inflammatory and secondary
degenerative hip involvement. However, it has been shown
that if hip involvement had not occurred in the first 10 years of
the disease, it was highly unlikely to occur later [13, 14].

It is consistent in all studies that early age at disease onset
of SpA is associated with hip involvement [7, 10, 14]. Patients
with juvenile onset (i.e., age at disease onset less than 16 years)
of axSpA are at the highest risk of developing hip disease and
the subsequent need for hip replacement [10].

The fact that hip involvement can be foundmore frequently
among patients with more severe axial disease (such as more
radiological severity in the spine and more limited cervical
rotation and lumbar flexion) led Amor et al. to consider hip
involvement as a severity criterion of SpA disease [15].
Moreover, these findings gave rise to the hypothesis that hips,
together with the shoulders, can be considered “root joints,”
which behave more similarly to the spine than to other periph-
eral joints [11, 16]. However, despite this relationship be-
tween hip impairment and axial disease, no study has demon-
strated an association between hip involvement and HLA-B27
status. Interestingly, the only study that analyzed the overall
SpA population found that radiographic hip findings were not
associated with inflammatory back pain or with radiographic
sacroiliítis [7]. This demonstrates the need to study root joints
in the overall SpA population.

Data concerning shoulder involvement in SpA patients are
very limited. The reported prevalence based on clinical assess-
ment ranges from 7 to 33%, with an increased prevalence
among patients with long-standing axSpA [17–19]. Patients
with disabling shoulder pain have greater involvement of the
hip and knee. Similar to the hip, shoulder involvement is also
associated with worse spinal mobility, and no association has
been found with HLA-B27 status [18]. However, because
shoulder involvement has also been evaluated only in patients
with axSpA, these results should be interpreted with caution.

Assessment of Hip Involvement

Clinical

Several anatomical structures in the coxofemoral joint can be
involved in the inflammatory process, such as synovitis,
enthesitis, bursitis, and bone marrow edema [20••]. The clin-
ical pattern of coxofemoral disease includes inguinal pain im-
pairment and painful movement of the hip [21]. There are
basic tests that need to be conducted when examining a pain-
ful hip: skin inspection, neurovascular assessment, palpation,
the range of movement (ROM) test and strength assessment
[22]. The most important test to determine both osseous and
ligamentous functions is the ROM test. Internal and external
rotation ROM tests are performed passively in a supine posi-
tion with the hip flexed 90°, and the ROM is dictated by a firm
endpoint or by patient pain [22]. The straight leg raise against
resistance test is an assessment of hip/flexor psoas strength
and can indicate an interarticular problem as the psoas places
pressure on the labrum in active resistance. The patient per-
forms an active straight leg raise to 45°, while the examiner’s
hand is placed proximal to the knee applying downward force.
A positive test is dictated by re-creation of the patient’s pain or
weakness [22]. Finally, palpation is usually used to assess
potential sources of pain other than the joint itself.
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Palpations of the lumbar spine, sacroiliac joints, ischium, iliac
crests, treater trochanter, trochanter bursa, and pubic symphy-
sis should be systematically evaluated [23].

For the quantification of hip involvement in SpA patients,
some tests have been developed. The intermalleolar distance
(IMD) is one of the items included in the Bath Ankylosing
Spondylitis Metrology Index (BASMI) [24]. In this test, the
subject lies down with the legs separated as far as possible
with the knees straight. The distance between the medial
malleoli is measured to the nearest centimeter [25].
However, because many patients found IMD uncomfortable,
the internal rotation of the hip (IHR) measurement was devel-
oped, which is part of the Edmonton Ankylosing Spondylitis
Metrology Index (EDASMI) [26]. In this IHR test, the subject
is seated on the examining table with knees and hips flexed
90° and knees together, clasping a piece of card paper between
the knees. The subject is asked to move the ankles apart as far
as possible without releasing the card paper from between the
knees. The distance between the medial malleoli is recorded in
centimeters. However, it has been demonstrated that the cor-
relation between the IMD and the IHR is weak; therefore,
these two tests are not interchangeable [25].

Imaging

X-Ray

Unlike the classic changes of axSpA in the spine, synovial
inflammation within the hip joint does not cause new bone
formation but presents with bone erosion and joint space
narrowing, which can be assessed by conventional X-ray im-
ages [12]. The most frequent finding is the concentric joint
space narrowing, with axial migration of the femoral head and
osteophytosis, which sometimes progresses to collar
osteophytes around the femoral neck (Fig. 1). It is not uncom-
mon to see acetabular protrusion and subchondral cysts. Hip
ankylosis is rare, and it can appear as a consequence of the
ossification of the capsule. The pubic symphysis can be seen
in the same projection of the hip, and it can manifest erosions,
sclerosis, and ankylosing (Fig. 2) [27].

The most widely used index to evaluate the severity of
hip involvement in patients with SpA is the Bath
Ankylosing Spondylitis Radiology Index (BASRI) [28].
The total BASRI score includes the BASRI-hip (range 0–
4) and the BASRI-spine (range 2–12), which combines the
scores of the sacroiliac joints, lumbar spine, and cervical
spine. In the BASRI-hip score, the hips are graded as fol-
lows: 0 = normal (no change), 1 = suspicious (possible fo-
cal joint space narrowing), 2 = minimal (definite
narrowing, leaving a circumferential joint space >2 mm),
3 = moderate (narrowing but with circumferential joint
space ≤ 2 mm or bone-on-bone apposition of < 2 cm),

and 4 = severe disease (bone deformity or bone-on-bone
apposition > 2 cm or total hip replacement).

Magnetic Resonance Imaging

Magnetic resonance image (MRI) of the hip allows the detec-
tion of the initial onset of hip involvement. In a recent study
conducted in 186 patients with AS and pain or limited func-
tion of the hips, synovial enhancement was the most frequent
imaging finding, which was reflected by hyperintense signals
on contrast-enhanced T1-weighted fat-saturated images in the
synovial portion of the hip joint [29•]. Joint effusion has also
been described as a frequent MRI finding, considered when

Fig. 1 X-ray image of left hip of 54-year-old male with axial
spondyloarthritis. Typical radiographic features of hip involvement in a
patient with axial SpA: global space narrowing, collar osteophytes around
the femoral neck, erosions, and subchondral cysts

Fig. 2 X-ray image of pelvis of 54-year-old male with axial
Spondyloarthritis. Right hip: global space narrowing, collar osteophytes
around the femoral neck and erosions. Left hip: total hip replacement.
Sclerosis and ankylosis of the pubic symphysis
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fluid surrounds the femoral neck or when a distended joint
capsule on T2WI or STIR images exists [30]. Subchondral
bone marrow edema is also a frequent finding, and it is de-
fined as a hyperintense signal on STIR images and/or on
contrast-enhanced T1-weighted fat-saturated images located
in the subchondral or periarticular bone marrow. Finally,
enthesitis is defined as a hyperintense signal on STIR images
and/or on contrast-enhanced T1-weighted fat-saturated im-
ages at sites where ligaments and tendons attached to bone
[30].

Ultrasound

Hip ultrasound (US) has become a very useful imaging tool
for hip evaluation due to its accessibility, availability, lack of
radiation exposure, and low cost. US can be of supplementary
value to distinguish symptoms related to inflammatory or de-
generative hip lesions. Hip joints must be assessed bilaterally
in two orthogonal planes. The most important abnormalities
that should be assessed are effusion, erosions, osteophytes,
calcifications, and vascularization [20••]. Effusion is observed
as a hypoechoic fluid collection that distends the capsule. Joint
effusion is diagnosed when the distance between the anterior
layer of the synovium and the femoral neck is greater than
7 mm or when the difference between both hips is greater than
1 mm [31, 32]. The vascularity of the synovial membrane of
the hip can be assessed using the color power Doppler tech-
nique, allowing the detection of early inflammation of syno-
vial tissue [33]. Finally, the combination of osteophytes and
erosions/irregular cortex is usually considered osteoarthritis/
degenerative changes [20••].

Assessment of Shoulder Involvement

Clinical

A limitation of the mobility of the scapulothoracic unit is the
most frequent clinical finding. In most cases it is bilateral and
symmetrical, leading to a loss of antepulsion and, to a lesser
degree, shoulder abduction. Unilateral inflammation of the
acromioclavicular joint can also be observed [34].

Inspection, palpation, range ofmotion assessment, and spe-
cial tests for the shoulder should be conducted [35]. The
acromioclavicular joint should be carefully palpated since
the inflammation of this joint is very frequent among SpA
patients. The range of motion should be assessed actively
and passively.

Because rotator cuff tendinitis is a very prevalent finding
among SpA patients, this should be systematically evaluated
in these patients. Rotator cuff tendons include the
supraspinatus (which assists in the abduction of the arm),
infraspinatus, teres minor (both of them implicated in external

rotation), and subscapularis (implicated in internal rotation),
while the long head of the biceps tendon is also often included
in rotator cuff pathology [36]. Passive motion is typically
limited in glenohumeral articular disorders, while a loss of
active range of motion is usually caused by rotator cuff tears.
One of the most sensitive and specific tests for the examina-
tion of the rotator cuff is Hornblower’s sign: the patient is
asked to bring the hands to the mouth. If the rotator is affected,
the patient can reach the mouth but only with the elbow in a
high position and the wrist in extension; if the rotator is intact,
the patient can reach the mouth without bringing the elbow
high [37].

Imaging

X-Ray

Two types of radiographic shoulder involvement in SpA have
been described: the nondestructive and destructive forms. The
nondestructive form is characterized by a humeral head anky-
losed to the glenoid and the ossification of the coracoclavicular
ligament. On the other hand, the destructive form is described
as an erosion of the humeral head due to an enthesitis, which
becomes hatchet-shaped, the “hatchet” sign [38, 39]. Although
the acromioclavicular joint is the most common site of shoulder
involvement in SpA, radiographic changes in this location are
mostly degenerative. Rotator cuff rupture or atrophy may also
lead to superior migration of the humeral head [40].

Magnetic Resonance Imaging

It has been described that many asymptomatic patients have
MRI abnormalities due to shoulder inflammation [9, 40].
Intense entheseal bone marrow edema (BME), particularly
in the acromion and in association with erosion at the greater
tuberosity, has been described as the most specific finding in
AS shoulders (Fig. 3) [9]. Another frequent finding is the
entheseal BME in the adhesion locations of the deltoid and
supraspinatus tendon [40].

Ultrasound

US has proven to be a reliable method for assessing tendons
and entheses in SpA. The most frequent finding in US evalu-
ation of shoulders in patients with SpA is multiple entheseal
involvement, especially supraspinatus insertion [41, 42].
Enthesitis can be observed as tendon thickening at the level
of bony attachment, bony erosion, enthesophytes, and
Doppler signal [41]. Rotator cuff tendinopathy is also fre-
quent, characterized by partial- or full-thickness tears and
intratendinous calcifications. Glenohumeral synovitis is an
uncommon finding in these patients [41].
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Impact of Hip and Shoulder Involvement

Root joint involvement has a great impact on patient function
and mobility. It has been reported that patients with hip in-
volvement (clinical or radiological) have a worse Bath
Ankylosing Spondylitis Function Index (BASFI) [43] than
those without hip involvement. Moreover, BASFI items that
are not directly related to the hip have been described as being
worse in these patients. One possible explanation is that the
patient’s judgment of functional impairment not only reflects
the range of motion in the hip but also hampers other activities
related to spinal mobility [10]. In fact, poorer mobility
assessed with the BASMI is also associated with hip and
shoulder involvement [12, 19]. One recent study in axSpA
patients suggested that hip involvement has a more prominent
role than axial structural damage in functional limitations in
these patients and that hip arthritis may also influence the
ability to compensate for an inflexible lumbar spine, exagger-
ating functional limitations [44•]. Function and mobility re-
strictions due to hip and shoulder involvement may lead to
detriment to the quality of life, causing work loss and sick
leave [10].

Root joint involvement also has an impact on treatment
intake. It has been described that SpA patients with hip arthri-
tis use anti-TNF drugs more frequently than patients without
hip arthritis [12]. This was later confirmed in a French study,
in which patients with hip involvement were more often treat-
ed with anti-TNF medications for the management of symp-
toms, confirming hip involvement as a marker of severity in

these patients [7]. Interestingly, no differences have been de-
scribed in nonsteroidal anti-inflammatory drugs (NSAIDs)
and disease-modifying drug intake between patients with
and without shoulder involvement [19].

Management of Hip and Shoulder
Involvement

Pharmacological Treatment

Studies of therapy in SpA are mainly focused on the spine and
on radiographic progression in the axial skeleton and, to a
lesser extent, on peripheral arthritis or enthesitis. However,
no randomized clinical trial has been conducted on hip in-
volvement, and the only published data correspond to obser-
vational studies. Lian F et al. suggested that etanercept therapy
in combination with methotrexate in Chinese patients with AS
hip joint lesions was effective after 3 months of follow-up as
assessed by the BASDAI and BASFI [45]. Later, a study
conducted in Greece in 23 patients with AS and radiographic
hip involvement treated with infliximab for 6 years found that
the average width of the whole joint space was not reduced,
suggesting that radiographic progression of hip arthritis in
these patients may be arrested during infliximab treatment
[46]. In 2017, Song R et al. demonstrated in six patients treat-
ed with anti-TNFalpha (either infliximab, adalimumab, or
etanercept) not only an arrested progression but also increased
hip joint space width increased in all patients [47•]. Anti-
TNFalpha treatment also seemed to have effects on lesions
viewed by US. A large study conducted in 85 AS patients
starting with anti-TNF alpha therapy found a significant de-
crease in the total number of inflammatory lesions and posi-
tive power Doppler signal at the hip joints after 6 months of
therapy [20••]. Finally, a change in trend in the frequency of
hip replacement procedures in patients with AS has been ob-
served in the Norwegian population in recent years, suggest-
ing a reduced incidence and/or severity of large-joint arthritis,
which coincides with the initiation of anti-TNF alpha treat-
ment in this population [48]. This lack of studies highlights
the need to conduct randomized studies focused on the treat-
ment effect of treatment on root joints in SpA patients.

An alternative therapeutic option to systemic treatment of
the hip is local intraarticular infiltration of corticoids.
However, despite its rapid effect on pain, it remains unclear
whether this can prevent long-term coxofemoral damage [11].

Physical Therapy

Physical therapy in SpA patients is important to maintain mo-
bility and flexibility and to prevent joint deformity, especially
in the spine. Three types of physical therapy for SpA patients
exist: supervised individualized therapy, unsupervised self-

Fig. 3 Magnetic resonance image of right shoulder of 44-year-old female
with axial Spondyloarthritis. Abnormal bright signal is seen in and around
the acromioclavicular joint with bone marrow edema, suggestive of
acromioclavicular arthritis
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administered individualized therapy, and supervised group
therapy [49]. Supervised home-based daily exercise therapy
has been demonstrated to be effective on joint mobility, func-
tional capacity, pain, and depression in patients with axSpA.
Thirty minutes including hip flexor-quadriceps stretches, hip
extensor exercises, and alternating hip extensor exercises and
shoulder circles demonstrated a significant improvement in
shoulder flexion and horizontal abduction, as well as in hip
abduction [50]. Interestingly, group physical therapy has been
proven to have a superior effect on global health in compari-
son with individualized therapy [49].

Replacement Surgery

Total hip replacement (THR) is an effective treatment for
chronic hip arthritis in patients with axSpA. After 30 years
of axSpA, between 12 and 25% of patients will need THR
[9]. In a recent study conducted in the UK that included 9766
patients with axSpA, a total of 173 THRs occurred, with an
incidence rate of 2.65/1000 patient-years. Moreover, the over-
all 5-year cumulative percentage probability of THR was
1.28% (95% CI 1.05–1.55) [51]. Classic factors independent-
ly associated with hip replacement are disease duration,
entheseal disease, age at onset less than 16, and severe axial
radiology [10]. Recently, it has been described that THR rates
rose with increasing age, but there was no association with
age, geographic region or availability of anti-TNF treatment
[51].

In 2016, the American College of Rheumatology (ACR)
and the European League Against Rheumatism (EULAR)
provided guidance for practice in axSpA patients [52,53••].
They strongly recommended treatment with THR in patients
with radiographic evidence of hip damage and severe hip pain
who experience progressive limitations in mobility or in qual-
ity of life, independent of age. The rationale for this recom-
mendation is the results of observational studies that demon-
strated postoperative improvements in pain, functioning, and
hip range of motion [52]. Perioperative complications, 30-day
complications and local infections are rare after primary THR
in patients with axSpA and similar in frequency to those with-
out axSpA [44•].

Conclusion

Hip involvement can affect up to 25% of patients with SpA,
reflecting a more severe disease and associated with function-
al impairment. The majority of studies evaluating hip involve-
ment have focused on axSpA patients, but further studies
evaluating root joints involvement in the overall SpA popula-
tion are needed. Shoulder involvement in SpA patients is char-
acterized by cuff tendinitis and enthesitis, while primary
glenohumeral joint involvement of the shoulder is rare. Anti-

TNFalpha treatment in SpA patients seems to have an effect
on hip arthritis, showing a change in trend in the frequency of
hip replacement in this population. Root joint involvement
should be assessed routinely in clinical practice.
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