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Ultrasonography and magnetic resonance imaging have become important imaging modalities in
rheumatological disorders next to standard radiography. Due to their ability to assess both morphological
and functional changes they play a significant role in early diagnosis and treatment monitoring. This
review presents the latest advancements in imaging of inflammatory arthritis with a focus on two main
groups of rheumatic diseases: connective tissue diseases and spondyloarthritis. New developments
related to peripheral and sacroiliac joints imaging are discussed, including Superb Micro Flow Imaging
and Shear Wave Elastography in ultrasonography, as well as Whole Body MRI, quantitative MRI, and the
recent advances in cartilage imaging in MRI, including T2-and T1p-mapping, and dGEMRIC. The role of

emerging imaging techniques in the early diagnosis of inflammatory arthritis is discussed, including
DECT, VIBE, BoneMRI, and pQCT.

© 2021

1. Introduction

There are dozens of different types of arthritis. Increasing
emphasis has been placed on the early diagnosis in patients with
inflammatory arthropathies, which are the most common type of
arthritis.! They belong to two groups of diseases: connective tissue
diseases and spondyloarthritis (SpA). The former group includes
primarily autoimmune systemic diseases, such as rheumatoid
arthritis (RA), juvenile idiopathic arthritis (JIA), systemic lupus er-
ythematosus (SLE), systemic scleroderma (SSc), dermato- and
polymyositis (DM, PM), fibromyalgia, eosinophilic fasciitis, Still's
disease, and several others. The second group comprises diseases of
both autoimmune and autoinflammatory background, including
ankylosing spondylitis, psoriatic arthritis, reactive arthritis, enter-
opathic arthritis, and undifferentiated forms of arthritis.

Over the past decades, the imaging of inflammatory arthritis has
advanced spectacularly, particularly due to constant technological
improvements of cross-sectional modalities.! Although in the very
early stages of these diseases a specific diagnosis remains chal-
lenging in many cases, this review will focus on the imaging pub-
lications on inflammatory arthritis spanning the last few years to
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highlight advances in that field. Other arthritis types, such as
metabolic, endocrine-related, or osteoarthritis, are not covered in
this paper.

2. General overview of imaging features and modalities

Contemporary imaging of inflammatory arthropathies no longer
relies on conventional radiography (CR) alone, but also includes
ultrasound (US), magnetic resonance imaging (MRI), and in certain
situations computed tomography (CT).? Most inflammatory rheu-
matic diseases are characterized primarily by systemic, synovial
and bone inflammation (synovitis and osteitis) leading to joint
destruction (cysts, erosions, cartilage damage). Among other key
inflammatory features are: tenosynovitis, bursitis, enthesitis, and
panniculitis, and in specific diseases the inflammation of muscles,
fasciae, skin, subdermis, and nails. Imaging is important to identify
these major pathologies in order to aid the diagnosis and man-
agement.” The role of imaging methods differs depending on their
sensitivity for specific tissues, ease of quantification, and feasibility
of use.”

The main tools to detect synovitis, tenosynovitis and bursitis,
with sensitivity superior to the clinical examination, are US and
MRIL? The high resolution of US provides optimal multiplanar, static
and dynamic evaluation of MSK soft tissue pathologies in periph-
eral joints. MRI shows advantages in complex, three-dimensional
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evaluation of all joints of the peripheral and axial skeleton, and all
tissues which may be affected by arthritis. This includes the
detection of bone marrow edema (BME) and inflammatory osteitis,
which cannot be visualized with CR and US, but have been postu-
lated as a precursor of bone erosions.?

Bone erosions are among the cardinal features of RA, and their
central role in the pathogenesis, diagnosis and prognosis of patients
with the disease is widely recognized.> They have traditionally
been considered as late-stage lesions, however, as several studies
have shown that bone erosions might occur very early in the course
of RA.? Erosions and cysts, representing damage, are best imaged by
CT, CR, and MRI, and only some may be diagnosed by US due to
limited access to many bone surfaces. Ziegeler et al.* found that the
application of the noise estimation based low-dose technology
resulted in radiographs of comparable quality to standard-dose
images, allowing for a reduction of radiation exposure by up to
50%.% High-resolution peripheral quantitative CT (HR-pQCT) re-
mains a research tool, but its ability to provide information about
the bone microstructure provided the most accurate detection of
bone lesions.? It offers high-resolution 3D imaging (typically 82 pm
isotropic voxel size) of bone structure with a low radiation dose.
The high-resolution and quantitative nature of this technique en-
ables assessment of periarticular bone marrow density and cortical/
trabecular microarchitecture for detecting early erosive damage,
although it is limited to the imaging of peripheral joints such as the
wrist/hand and ankle/feet.”

Despite high sensitivity in the diagnosis of early inflammatory
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lesions, the specificity of imaging findings remains challenging,
since synovitis and osteitis are present in most arthropathies. This
observation is reflected in the new OMERACT (The Outcome Mea-
sures in Rheumatology) definition for adults with rheumatic con-
ditions, which lacks the elementary lesion “synovial effusion”, since
it did not prove reliable, and was often detected also in healthy
subjects.® Subclinical synovitis as detected by US is also frequent in
healthy individuals. Although less common and less intense, and
seen in fewer joints, even power Doppler (PD) signal suggestive of
subclinical synovitis is present in up to 55% of healthy subjects.” In
the study by Ji et al.,® there was no difference between RA and non-
RA groups in terms of BME, either. The location and extent of BME
may help in the differential diagnosis. In early RA involving the
hands and wrists, BME is usually located in the marginal area of the
bone, whereas in carpal bones it may involve a larger proportion of
bone away from the subchondral bone.” In patients with psoriatic
arthritis (PsA), a predominance of BME in relation to synovitis, and
the presence of osteitis involving a whole bone despite minor joint
involvement, are particularly suggestive of PsA.° Erosions are
common in connective tissue diseases, mainly RA and Still's dis-
ease, but they may also be seen in endocrine and metabolic related
arthropathies, and are an unusual feature in SpA.'° Cartilage loss is
a typical feature of arthritis, both inflammatory and noninflam-
matory. For the differential diagnosis, the pattern of cartilage loss is
relevant, which is uniform in inflammatory connective tissues
diseases, across all joint compartments, unlike, for example, in
osteoarthritis (OA) or gout.

Fig. 1. MRI of the sacroiliac joints in a 35-year old female with sacroiliitis: a) T1 weighted image, b) T2 weighted, c) T1 fat saturation, d) T2 TIRM, e) T1 FS contrast enhanced show

bilateral osteitis, joints space enhancement, capsulitis (arrows), and erosions.



I. Sudot-Szopinska, C. Giraudo, E.H.G. QOei et al.

In cases of axial spondyloarthritis, the gold standard for diag-
nosing sacroiliitis in spondyloarthritis is MRI of the sacroiliac joints
(SIJs). In 2019, the ASAS (The Assessment of SpondyloArthritis in-
ternational Society) MRI working group updated the definitions for
MRI lesions in the SI joint of patients with SpA.'! The definitions for
capsulitis, enthesitis, fat metaplasia, erosion and ankylosis were
revised. The site of capsulitis was clarified as the perimeter of the
joint. For enthesitis, an increased STIR or T1FS post Gd signal in the
interosseous ligaments was excluded from the new definition. For
fat metaplasia, morphological characteristics were defined. For
erosion, signal changes of adjacent bone marrow were added to the
definition. Ankylosis was defined to be present when a bright signal
of bone marrow is seen across the joint space. New definitions were
provided, including joint space enhancement, joint space fluid,
inflammation at the site of erosion, bone bud (new bone formation
in the joint space that is not bridging the joint), and fat metaplasia
in an erosion cavity (backfill)."! Synovitis was removed from the
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original ASAS definitions,'! since according to histological studies
synovium is only present at the perimeter of the lower third of the
cartilaginous portion of the SIJ'? (Fig. 1).

In contrast to well developed and validated SIJ MRI scoring
systems in adults, no specific scoring systems have been developed
for children. According to the Spondyloarthritis Research Con-
sortium of Canada, inflammation and structural scores are practical
and reliable to use for pediatric imaging, but they do not account for
age-related maturational changes.”>'* The MRI in JIA working
group of Outcome Measures in Rheumatology and Clinical Trials
(OMERACT) seeks to develop an MRI-based scoring system for the
assessment of SIJ in JIA."” Different MRI features of SIJ inflammation
defined in the revised preliminary JAMRIS-SI] scoring system
include BME, osteitis, joint space fluid, joint space enhancement,
inflammation in an erosion cavity, capsulitis, and enthesitis. The
MRI features of SIJ structural damage are sclerosis, erosion, fat
lesion (also known as fat metaplasia), backfill, and ankylosis. A

Fig. 2. A 54 y.o. female with PsA and painful nail of the 2nd finger. a) Increased vascularity of the nail root (long arrow) and nail bed (short arrow) of the painful nail in color Superb
Micro-Vascular Imaging (cSMI) (left part of the image) compared to standard PD of that nail (right); b) increased flow seen in monochromatic SMI (mSMI) in the nail bad of the
painful nail and c) trace of vascularization in the nail bad on the contralateral asymptomatic nail.

3



1. Sudot-Szopinska, C. Giraudo, E.H.G. Oei et al. Journal of Clinical Orthopaedics and Trauma 20 (2 101491

Pure Precision+ recision¥*

Mi
(1.6)

118LX5 118LX5

d16.3
1.0 fps
Qscan

6362

70

Ave.T1 1.91m/s
SD.T1 0.71m/s

Pure Precision+ recision+

DR:70
070"

—mls

Ave. T2 1.18m/s
SD.T2 0.18m/s

Fig. 3. A 13 y.o. boy with juvenile localized scleroderma. Shear wave (SW) elastography on 18 MHz transducer with propagation map taken from the affected area in the subdermal
tissue of the thigh shows an average speed in this area of 1.91 m/s, with standard deviation (SD) of 0.71 m/s; SWE on the contralateral healthy side is 1.18 m/s and SD 0.18 m/s.
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statement of ‘overarching consideration’ was included for all defi-
nitions ‘in comparison to changes normally seen in MRI of age and
sex matched children’."” This shows that diagnosing sacroiliitis in
the pediatric population is particularly challenging because of
normal developmental changes that are seen in the immature
skeleton.'®~'® Understanding the normal MRI appearance of the
important

developing SIJ is for distinguishing normal
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developmental variation from disease.

3. Update in ultrasound

US is a commonly used modality in inflammatory arthropathies.
The importance of ultrasound examinations has also been high-
lighted by its inclusion in the two EULAR/American College of

Fig. 4. MRI of sacroiliac joints in a 47-year old man with axial spondyloarthritis. Maximum Enhanced Map (DYNAMIKA) super-imposed on the original TIRM T2-weighted MR
image. The colours in the map indicate presence of the inflammatory activity bilaterally: redder colour shows lower degree joints space inflammation on the right, and yellow

colours indicate higher degree of joint space inflammation and osteitis on the left side.
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Fig. 5. Screenshot of DYNAMIKA platform (IAG, Image Analysis Group) showing the hand of a patient with synovitis and tenosynovitis in 3 orientations. The patient scans were
processed with DYNAMIKA to identify inflammation in joints and tendons sheaths in corresponding colours: the redder indicate lower inflammatory activity and yellow colours —

the higher, as indicated by the colour bar on the left of each image.
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Rheumatology (ACR) classification criteria for polymyalgia rheu-
matica (PMR) (in 2012) and gout (in 2015)."° Advances made over
the past years include, among others, quantitative ultrasound,
high-frequency transducers up to 70 MHz (ultra-high frequency
ultrasonography; UHFUS), and superb microvascular imaging
(SMI).

Krajewska-Wtodarczyk et al.?® using 24 MHz transducer found
an association between inflammation in the nail bed and PsA
development. US can provide a precise assessment of the vascu-
larity of the nail root, nail bed and matrix, and may be useful for
determining the intensity of local inflammation as a prognostic
factor for PsA development. SMI is an innovative Doppler tech-
nology which can visualize the smallest vascular structures that
were previously not visible (Fig. 2). Additional studies with long-
term follow-up are needed to validate the role of SMI in
improving the diagnostic accuracy of this technology and for pre-
dicting radiographic progression.?!

A number of studies have focused on establishing US-based
criteria for enthesitis, which is especially frequent in adults with
peripheral SpA, and in children with JIA. Despite some research
indicating PsA-specific lesions, further studies are needed to
identify more specific features providing differentiation between
inflammation-related enthesitis from metabolic, age- and
overload-driven enthesopathy.”>? A further preliminary enthesitis
score developed in a recent GRAPPA study has reported the ability
to differentiate between PsA and healthy controls.??

Among rheumatic diseases, RA and PsA may be especially
difficult to differentiate. Paratenonitis, digital enthesitis (of ten-
dons, plantar plate, collateral ligaments, pulleys), and flexor teno-
synovitis with significantly greater tendon sheath synovial
hypertrophy and tendon sheath vascularization may help differ-
entiate PsA from RA.” Zabotti et al.>* have developed a US-based
score for dactylitis, the DACTylitis glObal Sonographic score (DAC-
TOS). Another recent systematic review reported variable diag-
nostic accuracy for US in PsA.” Therefore, in light of numerous
contradictory data, further research is needed to gain insights into
the problem.

Bachasson et al. applied shear wave elastography (SWE) to the
biceps brachii of 34 patients with inflammatory myopathies,
finding lower muscle stiffness in patients with more severe muscle
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weakness.”” This may suggest the potential of SWE to differentiate
between disease activity. SWE may be perfectly suited for the
diagnostic work-up and follow-up of lesions involving the skin,
subdermis, fascia and muscles in the course of scleroderma?*>°
(Fig. 3).

At present, ultrasound computer-aided diagnosis (USCAD) sys-
tems have been developed for multiple clinical applications.’’ The
four most studied rheumatic diseases where artificial intelligence,
such as machine learning or artificial neural network, has been
applied are: RA, OA, systemic lupus erythematosus, and idiopathic
inflammatory myopathies.?” In 2019, Anderson et al.”® showed that
neural network technology could be used in the scoring of disease
activity on Doppler US images.

Ultrasound has been used for the assessment of bone demin-
eralization, which is a prevalent finding in inflammatory rheumatic
diseases. Bone evaluation to quantify bone mineral density (BMD)
can be performed by various methods, including dual-emission X-
ray absorptiometry (DEXA), quantitative ultrasound (QUS), and
quantitative computed tomography (QCT).?° Although QUS may
have some complementary benefits in fracture risk prediction
models, the current literature does not support the substitution of
QUS for DEXA in the diagnosis and monitoring of osteoporosis in
rheumatic diseases.””

4. Update in magnetic resonance imaging

In recent years, substantial technical advances have been made
in MRI software and hardware, leading to a reduction in scan times
and improved qualitative and quantitative MR imaging.>%!

Quantitative MRI modalities include: dynamic contrast-
enhanced magnetic resonance imaging (DCE-MRI), diffusion
weighted imaging (DWI), and chemical shift encoded MRI (CSE-
MRI).

DCE-MRI is based on the T1 relaxation characteristics of gado-
linium agents. It investigates the distribution of the contrast me-
dium in the vascular and interstitial space, expressed as changes in
signal intensity over the scan time. With this technique, different
quantitative parameters can be extracted according to the applied
approach which were successfully used to distinguish synovitis
between RA and PSA or patients with early disease from healthy

Fig. 6. A 67-year old female with rheumatoid arthritis and anterior subluxation at C1/C2 joint diagnosed on radiographs: a) T1-weighted and b) T2-weighted images do not show
any abnormality in the spinal cord; ¢) ADC map shows high signal in the spinal cord at the level of the odontoid process (arrow).
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controls, and to assess the early response to treatment>>>> (Figs. 4
and 5). Quantitative MRI measures in RA, such as Ktrans of syno-
vitis, and semi-quantitative MRI measures, such as RAMRIS of sy-
novitis, osteitis and bone erosions, and CARLOS system to evaluate
the degree of cartilage loss, have been shown to be sensitive and
reproducible measures of inflammation and structural damage.’ In
children with JIA, DCE-MRI was found to be a valuable tool for
detecting synovitis, including in the temporomandibular joint.>*3>

Diffusion Weighted Imaging (DWI) has been successfully
applied in inflammatory rheumatic diseases.*® It has been shown
that apparent diffusion coefficient (ADC) discriminates between
active and inactive JIA, and identifies patients with AS, non-
radiographic AS, and lower back pain not due to AS at base-
line.*”*® DWI may be also useful in detecting early spinal cord
damage. New research found>® that ADC value at the level of the 1st
vertebra was significantly higher in rheumatoid patients with
atlanto-axial instability than in the group without instability,
despite the lack of signal changes in standard MR images (Fig. 6).
DWI carries the intrinsic advantage of not requiring contrast me-
dium injection but is highly sensitive to field inhomogeneities,
which could adversely affect its applications.

Chemical shift encoded MRI (CSE-MRI) utilizes the small dif-
ference between the precession frequencies of water and fat pro-
tons when exposed to a strong external magnetic field (i.e. inside an
MRI scanner).” This phenomenon allows quantitative measurement
of water and fat composition, and by the same token bone marrow
edema and fat metaplasia, which reflect active inflammation and
structural damage, respectively, in inflammatory arthritis.> The
technique has been successfully applied in a cohort of adolescent
patients with sacroiliitis to quantify bone inflammation and
healing.”

Quantitative cartilage imaging include T2-and T1p-mapping,
dGEMRIC, and more recently gagCEST, and sodium (Na) imaging
(Fig. 7).40

Delayed gadolinium-enhanced MRI of cartilage (dGEMRIC),
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which is based on a negatively charged gadolinium-based contrast
agent, allows the evaluation of cartilage glycosaminoglycan (GAG)
content. Although the use of dGEMRIC is hindered by long acqui-
sition protocols, it provides an insight into early biochemical dis-
turbances affecting cartilage. A recent study examining the
metacarpophalangeal and proximal interphalangeal joints in non-
early PSA and early RA patients showed a similar molecular carti-
lage composition in the two groups.*! Consequently, in the future,
dGEMRIC could be applied to monitor treatment response in such
patients. Regarding PSA, Abrar et al. using dGEMRIC and DCE-MR],
demonstrated a correlation between early lesions affecting the
cartilage and synovial inflammation in small finger joints.*

T1p (i.e., spin-lattice or longitudinal relaxation time) and T2 (i.e.,
spin-spin or transverse relaxation time) mapping alternative
quantitative MR techniques aimed at assessing early biochemical
changes in cartilage, without the need of a contrast agent.,>’
However, controversial results have been obtained when assess-
ing response to treatment. One study found that T1p values
correlated with disease activity after therapy in patients with RA,
while from another study it emerged that the technique did not
play any significant role in assessing response to treatment.*>**
Further research in this field is needed to fully explore the role of
these quantitative analyses in the rheumatic area. From the tech-
nical point of view, for T2 mapping strong gradients, a small field of
view and short interecho spacing are recommended, while for T1p,
the occurrence of high specific absorption rate levels has to be
taken into account. GagCEST, and sodium (Na) imaging have shown
promise in assessing GAG content of cartilage, but widespread
application is hindered due to the need of ultra-high field strength
and specific coils.

Whole body MRI (WB-MRI) is especially useful for diseases
characterized by multifocal and systemic involvement, allowing an
estimation of disease extension and activity. As summarized in a
recent survey of the European Society of Musculoskeletal Radi-
ology, myositis still represents one of the main applications of this

Fig. 7. T2-mapping based on dual echo steady state (DESS) MRI of the articular cartilage of the knee in patient with early unicompartmental osteoarthritis in the medial tibiofemoral
compartment. In the lateral compartment (a), a homogenous map of mostly normal (blue and green) values of T2 relaxation time is shown, whereas in the medial compartment (b)
elevated (orange and red) values of T2 relaxation time are found in the weight-bearing and posterior aspect of the femoral condyle. This indicates increased water content which is
associated with early alterations in the collagen content and network integrity. No gross morphological cartilage damage was visible in this patient.
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Fig. 8. Whole body-MRI in a 13-year old male with juvenile DM. Increased signal in a number of muscles of the spine, upper and lower limbs, and the neck.
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technique.*> WB-MRI is the method of choice for the early diag-
nosis of muscle inflammation, and may also be useful for selecting a
location for muscle biopsy and determining the efficacy of treat-
ment*® (Fig. 8). Inflammatory idiopathic myositis was among the
first indications for WB-MR], also because the protocol is usually
very short, without the need for additional sequences and planes.*’
WB-MRI demonstrated to be especially useful in the pediatric field,
in particular for chronic recurrent multifocal osteomyelitis (CRMO).
By performing a whole-body examination, not only the primary site
of pain can be characterized, but also additional clinically silent
skeletal lesions can be easily detected with a single scan.*®
Recently, interest has grown in standardized reporting and in
promoting the development and use of dedicated scores, such as
the SAPHO, CRMO and OMERACT scoring systems.***° Preliminary
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results show that WB-MRI scores decrease after biologic
treatment.”’

Dual-energy CT (DECT) provides an innovative alternative for
BME detection in SpA. DECT involves the acquisition of images at
two different energy levels and, therefore, is capable of differenti-
ating between elements with a high atomic number such as cal-
cium, and most of human body tissues with low atomic numbers
including carbon, oxygen, hydrogen, and nitrogen. As such, calcium
can be subtracted from the bone, and bone marrow can be visual-
ized and displayed on a color-coded map (Fig. 9). DECT is suitable
for detecting inflammatory BME in sacroiliitis, as shown by Wu
etal. in a group of 47 patients with SpA, and Chen et al. in a group of
40 patients with suspected sacroiliitis.>>>> Compared with MR,
DECT demonstrated moderate to good sensitivity (81%—93%) and

Fig. 9. MRI and dual-energy CT in a 28-year-old male with sacroiliitis. a) periarticular high signal on the MR STIR image in the left sacroiliac joint and b) corresponding bone marrow
edema of the left sacroiliac joint seen as bright green areas with yellow and red spots on the dual-energy CT image.

Fig. 10. 3D volume-interpolated breath-hold examination (VIBE) MR image of a 13-year old boy with sacroiliitis. The cortical outline and erosions are better depicted on VIBE image

(b) than on T1-weighted MR image (a).
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Fig. 11. Numerous erosions in carpal joints in a 67-year old female with rheumatoid arthritis in T1-weighted image (a) and on VIBE (b) MRI.

good specificity (91%—94%) for BME detection in SIJs.

3D MRI sequences have the advantages of higher spatial reso-
lution, lower partial volume effects, and multiplanar reconstruc-
tion. 3D volume-interpolated breath-hold examination (VIBE)
sequence is of most interest for the detection of erosions*—>°
(Figs. 10 and 11). This is a gradient echo (GRE) sequence intrinsi-
cally, so it can potentially better depict erosions of joints by virtue of
their high contrast between joint cavity, cartilage and cortical bone.
In addition, it allows generation of T1-weighted images with fat
suppression. The 3D VIBE sequence has displayed a higher sensi-
tivity and better inter-reader reliability for detecting erosions
compared to TIWI MRI images in patients with SpA, with reference
to CT.

MRI-based synthetic CT (BoneMRI) is a deep learning-based
technology generating CT-like images from 3-dimensional T1-
weighted multiple gradient echo sequence (3DT1MGE). The tech-
nique aims at specific visualization of the osseous morphology
based on Hounsfield Unit (HU) estimation. With commercially
available software, BoneMRI images can be automatically recon-
structed without any manual post-processing. CT-like BoneMRI
images have a high similarity to CT images. In cases involving
sacroiliac joints, the osseous morphology of the joints is well
depicted on CT-like BoneMRI images and much easier assessed in
comparison to the routine T1-weighted image. Recently, this
technique was applied by Jans et al. in detecting structural lesions
in the SI joint in patients with suspected sacroiliitis (57) (Fig. 12).
With CT used as a reference standard, BoneMRI was shown to have
a higher diagnostic accuracy and inter-reader reliability for the
evaluation of erosions, sclerosis and ankylosis in comparison to the
routine T1-weighted sequence. Moreover, BoneMRI increased the
diagnostic confidence of radiologists.

In addition to the imaging modalities discussed so far, which
rely on the detection of anatomical and structural changes related

10

to the disease, molecular imaging provides insight into the pre-
ceding molecular and cellular changes in the very early stages of
pathogenesis, and allows visualization of the underlying
biochemical processes inducing the disease. Special probes are
bound to imaging tracers that target various disease processes
(inflammation, T/B-cell activation, activated macrophages, acti-
vated vascular endothelium, and apoptosis) and are detected using
positron-emission tomography CT (PET-CT) and single photon
emission CT (SPECT).> Molecular imaging has also shown great
potential in the development of personalized therapy.’

5. Conclusion

Imaging plays a vital role in the diagnosis and management of
inflammatory arthropathies. Advances in the hardware and soft-
ware of US, MRI and CT increase our ability in the early diagnosis,
follow-up of the disease, and assessment of treatment responses
and therapeutic outcome. High-field strength MRI systems are
increasingly being used in the clinical practice, providing increased
spatial resolution and signal-to-noise ratio. Qualitative, semi-
quantitative and quantitative assessments allow more objective
evaluation and standardization of imaging-based assessment. The
specificity of imaging findings remains the main problem, so im-
aging results need to be interpreted together with the overall
clinical picture and any additional available data. With increasing
availability of biologic therapies that target specific disease path-
ogenesis, it is more important than ever for clinicians to be able to
differentiate between different types of inflammatory arthritis.'
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Fig. 12. T1-weighted MRI (a), CT scan (b) and CT-like image of the sacroiliac joints acquired using BoneMRI (c).
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Fig. 12. (continued).

INFLAMMATORY ARTHRITIS.
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