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	 Summary
		  Psoriatic arthritis (PsA) is a chronic inflammatory joint disease which develops in patients with 

psoriasis. It is characteristic that the rheumatoid factor in serum is absent. Etiology of the disease is 
still unclear but a number of genetic associations have been identified. Inheritance of the disease is 
multilevel and the role of environmental factors is emphasized. Immunology of PsA is also complex. 
Inflammation is caused by immunological reactions leading to release of kinins. Destructive 
changes in bones usually appear after a few months from the onset of clinical symptoms.

		  Typically PsA involves joints of the axial skeleton with an asymmetrical pattern. The spectrum 
of symptoms include inflammatory changes in attachments of articular capsules, tendons, and 
ligaments to bone surface. The disease can have divers clinical course but usually manifests as 
oligoarthritis.

		  Imaging plays an important role in the diagnosis of PsA. Classical radiography has been used for this 
purpose for over a hundred years. It allows to identify late stages of the disease, when bone tissue is 
affected. In the last 20 years many new imaging modalities, such as ultrasonography (US), computed 
tomography (CT) and magnetic resonance (MR), have been developed and became important 
diagnostic tools for evaluation of rheumatoid diseases. They enable the assessment and monitoring 
of early inflammatory changes. As a result, patients have earlier access to modern treatment and 
thus formation of destructive changes in joints can be markedly delayed or even avoided.
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Background

Psoriasis is a relapsing inflammatory skin disease that 
occurs in 1–3% of the world’s population. In Poland, the 
prevalence of psoriasis is estimated at 2% of the general 
population. Psoriatic arthritis (PsA) is one of the major com-
plications associated with psoriasis.

Psoriatic arthritis appears to be a relatively new nosologi-
cal entity introduced in 1860 by the French physician 
Pierre Bazin (fr. psoriasis arthritique). More extensive 
studies on PsA emerged nearly 100 years later – with pio-
neering work of Vilanova in 1951 and V. Wright in 1961 
[1]. The widely accepted definition of the disease and the 
classification of PsA clinical subgroups was proposed by 

Moll and Wright in 1973 [2]. The authors defined PsA as „an 
inflammatory arthritis associated with psoriasis and nega-
tive for serum rheumatoid factor.” Some scientists refused 
to accept this definition, believing that the condition is a 
coexistence of two diseases: arthritis (rheumatoid) and pso-
riasis. Recent discoveries especially in the field of genet-
ics, immunology and epidemiology shed new light on the 
pathology of the disease. The positive effect of treatment in 
PsA depends on its early initiation, before progressive joint 
destruction occurs. Modern diagnostic imaging techniques 
play a huge role, especially in mildly symptomatic cases.

There are two types of psoriasis: type I with early onset 
(before 40 years of age) and type II with late onset of 
symptoms (after the age of 40). Type I is diagnosed in 
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approximately 85% of patients with a peak incidence at the 
age of 18–22 years [3]. The course of the disease is more 
severe and often complicated by arthritis. Type I often 
(85%) coexists with HLA-Cw * 0602 alleles and PSORS1 
locus (35–50%) [4]. The contribution of genetic factors is 
clearly apparent in this type of disease. Type II is a mild-
er form of PsA with a peak incidence at the age of 57–60 
years. The correlation with genetic factors is not that evi-
dent as in type I. HLA-Cw * 0602 alleles are found only 
in 15% of cases. Similar results were reported by other 
authors [5,6]. The course of the disease is less severe and 
rarely associated with arthritis.

Psoriatic arthritis is an inflammatory disease in which the 
cutaneous manifestation of psoriasis coexists with arthritis 
usually in the absence of rheumatoid factor. The estimated 
prevalence of psoriatic arthritis among patients with psoria-
sis is 4–42% (typically 7–10%). [7] In more recent studies the 
prevalence of PsA is more often reported to be approximately 
30% among patients with psoriasis, giving an overall preva-
lence of 0.3–1.0% in the general population [8–10]. The preva-
lence of PsA in the general population is variable depending 
on the geographic region and corresponds to the prevalence of 
psoriasis. The highest rate (1.2%) was reported in Sweden [11].

PsA is a genetic disease arising as a result of the interaction 
between genetic and environmental factors. The pathogenesis 
of the disease is not entirely clear. However, there is a strong 
correlation between the disease and some genetic factors.

In the early publications it was already emphasized that 
psoriasis occurs more often in first-degree relatives. This 
suggested that genetic factors are an important part of 
pathogenesis. A great number of multigenerational family 
studies as well as epidemiological studies became a support 
to create a genetic basis of psoriasis. The study by Lamholt 
et al. investigating the Faroe Islands population as well as 
the study by Hellgren et al. [12] investigating the Swedish 
population found a significantly higher familial occur-
rence of psoriasis. The genetic studies in the 70’s of the 
last century were focused on the analysis of MHC (Major 
Histocompatability Complex), which is located on the short 
arm of chromosome 6 within the 6p21.3 region. This frag-
ment of human genome contains, inter alia, histocompatibil-
ity antigens (HLA-human leukocyte antigen) class I and II.

Unlike psoriasis there are no family studies (particularly 
on siblings) assessing the inheritance of psoriatic arthritis. 
However, it is generally accepted that PsA is characterized 
by non-Mendelian transmission, similarly to psoriasis [13].

Immunological studies elucidate the interaction between 
hereditary and environmental factors in the development 
of psoriasis and PsA. They also explain the contribution 
of immune factors to the development of inflammatory 
lesions. There are two models of pathomechanism leading 
to the release of inflammatory mediators to the skin and 
articulations: 
1.	Cytokine network model;
2.	Immunocyte/cytokine based model.

In the cytokine network model there are stimulating fac-
tors (trauma, infection, some medications), resulting in 

rapid activation of immunocytes, which set up a cascade 
of cytokines with tumor necrosis factor (secreted by der-
mal dendritic cells – macrophages) and interferon gamma 
(IFN-gamma), secreted by activated Th1 cells [14].

According to the currently most widely accepted immuno-
cyte/cytokine model, the major role in initiating the inflam-
matory process is played by proteins that disturb signaling 
between dendritic cells and T cells as well as the alterations 
of interleukin 23 (IL-23) and other inflammatory mediators.

The manifestation of psoriatic arthritis refers to four 
main areas: psoriatic skin lesions, the synovial mem-
brane lesions, lesions of tendon and ligament entheses and 
inflammatory lesions within the bone and cartilage.

Psoriatic skin lesions are closely related to the process of 
T cell activation. It is confirmed by the positive results of 
treatment, as mentioned above, with agents blocking cer-
tain proteins that are found in the so-called ‘immune syn-
apse’ as well as the induction of similar lesions in animals 
by an intradermal administration of lymphocytes [15]. A 
similar effect was obtained using cyclosporine [16].

In patients with psoriatic arthritis the immunological 
processes occurring in joints are very similar to those in 
the skin. Lesions appear in the deep layer of the synovial 
membrane, in which the synovial cells begin to prolifer-
ate. Inflammatory infiltrations of synovium are composed 
mainly of mononuclear cells that are memory-T cells, 
whereas in the synovial fluid T helper cells predominate. 
The histopathological images of PsA reveal more intensive 
hyperaemia as compared to rheumatoid arthritis (RA) .

Inflammatory lesions of tendon and ligament entheses are 
typical in psoriatic arthritis and other spondyloarthropa-
thies (SpA) [2]. Magnetic Resonance imaging along with 
a detailed analysis of the anatomy of insertion sites lead 
to the conclusion that enthesis should be considered as a 
‘functional organ’ composed of dense fibrous tissue cor-
responding to the terminal portion of the tendon, uncalci-
fied fibrocartilage, calcified fibrocartilage and the adjacent 
bone (Figure 1). MR imaging of enthesitis reveals inflamma-
tory changes of all four parts of attachment site [17].

Psoriatic lesions of articular cartilage manifests as cartilage 
thinning which leads to joint space narrowing. The process 
of bone destruction may lead to a major distortion of the 
articular surfaces and, in extreme cases, may result in a 
‘pencil-in-cup’ deformity with joint space widening.

The factors that initiate the psoriatic lesions are often injuries 
and infections (streptococcal, HIV). Koebner phenomenon relat-
ed to the effect of mechanical trauma has long been known. 
First symptoms of the disease often manifest after a strepto-
coccal infection. Other factors triggering PsA include endocrine 
disorders, certain medications (lithium, antimalarials, quini-
dine, beta-blockers), alcohol and tobacco smoking [18].

The Clinical Manifestation of PsA

In the 60’s and 70’s five clinical forms of PsA were distin-
guished by Moll and Wright: 
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1.	�The classic course of the disease with involvement of the 
distal interphalangeal joints (5% of cases).

2.	�Destructive form of arthritis (arthritis mutilans) (5% of 
cases) (Figures 2 and 3).

3.	�Symmetric polyarthritis indistinguishable from rheuma-
toid arthritis with a negative rheumatoid factor (approxi-
mately 15% of cases).

4.	�Asymmetric form involving a few interphalangeal joints 
(also distal) and metacarpophalangeal joints. It is the 
most common form of arthritis in psoriasis (approxi-
mately 70% of all cases).

5.	A form resembling ankylosing spondylitis (5% of cases).

A group of diseases with similar clinical manifestation 
called seronegative spondyloarthropathies (SpA) has also 
been defined [19]. The group includes:
1.	Ankylosing spondylitis (AS).
2.	Psoriatic Arthritis (PsA).
3.	�Spondylitis with associated bowel disease (or enteropath-

ic spondylitis).
4.	Reactive arthritis.
5.	Undifferentiated spondyloarthropathies.

To support the diagnosis of seronegative spondyloarthropa-
thies, the European Spondyloarthropathy Study Group 
(ESSG) created some clinical criteria. Basing on these crite-
ria the assessment includes the following features: 
1.	 Inflammatory back pain.
2.	 Arthritis.
3.	 Positive family history.
4.	 Psoriasis.
5.	 Inflammatory bowel disease.
6.	 Buttock pain.
7.	 Enthesitis.
8.	 Episodes of acute diarrhea.
9.	 Urethritis.
10.	Sacroiliitis.

The clinical manifestation of PsA is quite distinctive and 
different from RA. In most cases (except for the destructive 
form) the course is less severe than rheumatoid arthritis [20]. 
The involvement of the spinal joints and sacroiliac joints is 
typical for PsA. The lesions are characteristic for diseases 
included in the SpA group [21]. In PsA spinal lesions and sac-
roiliac joints lesions show significant asymmetry. (Figures 
4 and 5). The most common form of the disease is the one 
involving a few joints of the peripheral skeleton with a dis-
tinct asymmetry of symptoms (Figure 6). Involvement of the 
smaller joints of the hands and feet, especially distal inter-
phalangeal joints, seems to be a characteristic feature. These 
lesions are accompanied by proliferative lesions of bone tis-
sue located at erosion margins (Figure 7). This is a very char-
acteristic symptom not found in rheumatoid arthritis.

Figure 1. �X-ray of the heel: Destructive changes at the sight of 
calcaneal tendon attachment due to inflammation.

Figure 3. �X-ray of hands: The destructive form of psoriatic arthritis 
(arthritis mutilans). Numerous destructive changes 
in joints of both hands. Ankylosis of the right wrist. 
Typical for PsA changes called “pencil-in-cup” involving 
metacarpophalangeal joints.

Figure 2. �X-ray of feet: The destructive form of psoriatic arthritis 
(arthritis mutilans). Numerous destructive changes in 
matacarpophalangeal and intrerphalangeal joints.
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The prognosis in psoriatic arthritis is more favorable and 
the course of the disease is less severe as compared to rheu-
matoid arthritis.

Diagnostic Imaging Methods

Conventional radiography (x-ray) is nowadays widely used 
as an imaging technique in inflammatory diseases of the 
osteoarticular system. Nevertheless, it has some limita-
tions in the assessment of soft tissue lesions. The radio-
logical examination is found to be ineffective when it 
comes to identifying the cause of periarticular soft tissues 
thickening. X-ray images of synovial hypertrophy, tendini-
tis and tenosynovitis, intra-articular effusions, esthesitis, 

or inflammatory lesions of synovial bursa are very much 
alike and often difficult to distinguish. In case of inflam-
matory or traumatic effusion a displacement of articular 
fat tissue caused by an increasing exudate or synovial 
hypertrophy can be visualized [22,23]. Asymmetrical peri-
articular oedema can be seen in gout and in the presence 
of tophi. Inflammatory lesions in the early stages of the 
disease involve synovial membrane and periarticular tis-
sues. Using conventional radiography these lesions often 
remain unrevealed, whereas they can be effectively visual-
ized by ultrasonography and magnetic resonance imaging 
[24]. These facts point to a higher efficacy of ultrasound 
and MR imaging in the assessment of soft tissues [25–27].

Soft tissue calcifications typical for crystal arthropathies 
are visible in the X-ray as amorphous calcifications that 
occur at the late stage of the disease and require a differen-
tial diagnosis including gout and systemic sclerosis.

In PsA with erosions the osteophytes surrounding the ero-
sion are visible, which is quite a typical feature of late PsA.

As cartilage does not absorb X-rays the assessment of artic-
ular cartilage in conventional radiography can be obtained 
only indirectly through the evaluation of joint space width. 
The radiographic evaluation of joint space width is still 
considered to be a valuable method to detect joint lesions 
[28–30]. Narrowing of the joint space reflects the thinning 
of articular cartilage. The joint space width in PsA remains 
preserved until the late stage of the disease (similarly to 

Figure 4. �Inflammatory changes in sacroiliac joints. Marked 
asymmetry with more prominent erosions on the left side.

Figure 5. �X-ray of sacroiliac joints and lumbar spine. Marked 
asymmetry of symptoms is visible.

Figure 6. �X-ray of intrerphalangeal joints of the hand. Minor erosive 
changes involving distal interphalangeal joints.

Figure 7. �Patient with PsA – X-ray of forefoot. 
Shows a form of the disease involving 
distal interphalangeal joints. Margin 
erosions and periostosis in DIP joint of 
the first finger of the left foot are visible.
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patients with gout) [23,31]. An important part of the joint 
space assessment is to establish whether the alterations 
of width are focal or uniform. Uniform narrowing of joint 
space is more characteristic for inflammatory lesions, 
while the focal changes are more common in degenerative 
lesions. These changes are pronounced mainly in the inter-
phalangeal joints as well as the knee and hip joint. Total 
loss of joint space (complete destruction of cartilage) can 
be present in the final stages of the inflammatiory process 
and may suggest ankylosis (Figures 8 and 9). Measurements 
of joint space narrowing significantly depend on the image 
projection [31,32].

The subchondral and periarticular bone can also be 
assessed using conventional radiological techniques. 
Erosions are the substantial lesions in this region 

associated with inflammation. They can be classified as 
central, marginal, and periarticular according to their loca-
tion. The degenerative process in inflammatory diseases 
usually begins at the articular cartilage margin gradually 
progressing towards the subchondral bone. Radiographic 
examination can reveal erosions after a few months from 
the onset of inflammatory process involving the joint. 
Usually, these lesions can be found earlier using ultrasound 
or magnetic resonance imaging (MRI), which are more sen-
sitive methods than X-ray [33].

Conventional radiography also allows for the assessment of 
subchondral bone density. The appearance of periarticular 
bone with distinct osteoporosis in the course of rheuma-
toid arthritis is widely recognized. The radiographic picture 
of periarticular bone in PsA is non-specific. The authors 

Figure 8. �X-ray of hands: Ankylosis of the left wrist 
in a patient with the late stage of PsA.

Figure 9. �Hand X-ray examination: Superimposed 
degenerative and inflammatory changes 
in the course of psoriatic arthritis 
involving the interphalyngeal joints.
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reported various manifestation from total lack of symp-
toms to severe generalized osteoporosis [34]. No severe 
osteopenia is reported in PsA according to most of the pub-
lications. Demineralization of bone structure, however, is a 
poor prognostic factor in psoriatic arthritis [33].

The most important radiological classification of PsA is 
PARS (Psoriatic Arthritis Rating Score) evaluating destruc-
tive lesion (erosions) in joints and bone proliferation [35]. 
The assessment includes:
1.	Destruction of the joint (0–5 points).
2.	Evaluation of proliferative lesions (0–4 points).

Overall score in this method ranges from 0 to 360 points. 
Interphalangeal joints were also evaluated using this meth-
od as they are often damaged in the course of PsA.

The progression or regression of joint lesion may also be 
assessed using PARS which can be useful in monitoring the 
effectiveness of treatment.

Ultrasonography

To examine large joints such as the knee joint or shoul-
der joint 5–7,5 Mhz ultrasound transducers can be used. 
Smaller carpal joints require the use of transducers with 
frequencies above 10 MHz. [36].

The grayscale ultrasound scanning used for rheumato-
logical diagnosing provides a possibility to visualize the 
intraarticular effusion and synovial hypertrophy [37]. 
Intraarticular effusion appear as an anechoic area deform-
able under probe compression, whereas synovial hypertro-
phy takes a form of intraarticular masses with echogenicity 
comparable to soft tissues and non-compressible. An ultra-
sound scan is a sensitive method for detecting the formen-
tioned lesions and is comparable to magnetic resonance 
imaging and arthroscopic examination [38–43]. There are 
reports in the literature regarding the quantitative evalua-
tion of synovial hypertrophy by measuring the thickness of 
the synovial folds. Synovial fold thickness over two millim-
eters in the radiocarpal joints, metacarpophalangeal joints 
(1 mm) and the elbow joint is considered a confirmation of 

synovial hypertrophy [38]. Furthermore, if the effusion is 
visualized, an ultrasound guided joint biopsy and aspira-
tion of the joint effusion for laboratory testing can be per-
formed [44].

The assessment of destructive bone lesions in ultrasound 
scanning is subject to some limitations. Large, superficial 
erosions are relatively well detected, appearing as a discon-
tinuity of regular bone margins filled with tissue of echo-
genicity similar to synovium. A confirmation of erosive 
lesions in two perpendicular planes is required in ultra-
sound examination. The assessment of articular cartilage 
by ultrasound scanning is limited due thickness calcifica-
tions within the basal layer of hyaline cartilage. The width 
of this layer is not taken into account with an ultrasound 
study. As a result, the joint space measured by conventional 
radiography may appear wider [45] (Figure 10).

The use of Doppler techniques (colour Doppler and power 
Doppler) provides the possibility to visualize the hyper-
aemia of inflammatory lesions in synovium. It should be 
noted that the images obtained by power Doppler (PD) 
technique are closely related to the quality of the equip-
ment used and the experience of the physician. Appropriate 
results can be achieved using standardized settings and 
methodology of examination. PD technique properly visu-
alizes slow flow in soft tissue. With modern equipment, 
flow below 10 dB can be detected. This cannot be achieved 
using color Doppler (CD) technique. On the other hand, PD, 
unlike CD, does not provide the direction and velocity of 
blood flow in the vessel (Figure 11). Another disadvantage 
of this technique are motion artifacts from examined tis-
sue [46]. Despite these limitations, the PD method provides 
slow flow detection, allowing the visualization of increased 
vascularity within inflamed tissues [47].

This method has been applied in rheumatology for semi-
quantitative assessment of inflammatory process activity 
(synovial hyperemia). By assessing the degree of hypere-
mia of synovial membranes (or other periarticular struc-
tures) one can monitor the effectiveness of treatment 
using appropriate anti-inflammatory drugs. Another way 
to assess the severity of inflammation using Doppler tech-
niques is to determine the number of colored pixels with-
in the Doppler gate and to compare the quantity of pixels 
before and after treatment. Images are subsequently sub-
ject to computer processing This method is highly depend-
ent on the equipment, but it is not influenced by the expe-
rience of the physician [48]. The evaluation of treatment 
effectiveness is also possible using spectral Doppler, that 
was applied earlier on in obstetrics and transplantology 
to assess the peripheral flow resistance based the resis-
tive index (RI). Normal peripheral blood flow in osteoskel-
etal system demonstrates high values of resistive index. 
The diastolic phase of blood flow is usually not observed 
(RI=1.00). The blood flow resistance within inflamed syn-
ovium decreases. On the contrary, an evident normaliza-
tion of RI values is observed as the effect of treatment [49].

Under normal circumstances, the flow of high-resistance 
spectrum is always visible in muscle tissue and fascia of 
the limbs. The flow in normal synovial membrane (nonhy-
peremic) rarely can be detected using Doppler techniques. 

Figure 10. �The US examination in a grey scale, longitudinal plane. 
Investigation of the second matacarpophalangeal joint. 
Erosion and inflammatory changes presenting as a 
synovium hypertrophy.
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In normal tendons and entheses the flow remains undetect-
able [37].

Ultrasonography also allows the detection of inflammato-
ry changes in tendon attachments, ligaments and tendon 
sheaths. Lesions within these structures, as mentioned 
above, are characteristic of the seronegative spondyloar-
thropathies. Grayscale ultrasound displays thickening 
of the enthesis as well as its heterogeneous structure. In 
addition, there are bone lesions (destructive) visible near 
the enthesis that are a late manifestation of inflammatory 
process [50]. Using CD or PD technique hyperemia of the 
inflamed enthesis can be visualized [51] (Figure 12).

The introduction of contrast agents resulted in further 
development in diagnostic ultrasound of the osteoarticular 
system. The use of harmonic imaging and pulse inversion 
techniques combined with low mechanic index prevents 
contrast microvesicles from breakage and destruction. 
Initially, contrast agents of first generation containing air 
were applied. The second-generation contrast – SonoVue 
(Bracco, Italy) is available now on the domestic market, 
with microvesicles sized 3 to 7 microns filled with gas (sul-
fur fluoride) coated with a phospholipid sheath.

After intravenous administration of SonoVue the distribu-
tion of contrast microvesicles in the microcirculation can be 
observed in real time, providing a dynamic assessment of 
tissue and pathologic lesion vascularity. Intravenous admin-
istration of a contrast agent results in a substantial increase 
of sensitivity of Doppler imaging techniques and often pro-
vides a possibility to visualize flow in normal synovium.

These techniques are helpful to distinguishing synovial 
inflammation and non-inflammatory processes. Ultrasound 
contrast agents are very expensive, thus, in our laborato-
ries they are mainly used for experimental purposes. More 
detailed imaging of periarticular structures became avail-
able using spatial imaging techniques (3D and 4D).

These studies provide early detection of erosions and 
inflammatory lesions of tendon insertion sites. Spectacular 
images were obtained using spatial imaging in partial or 
complete tendon rupture.

Magnetic Resonance Imaging

High-resolution tissue imaging allows a simultane-
ous assessment of different structures of both osteoskel-
etal system and soft tissue [24]. MRI resolution capability 
exceeds all other imaging techniques used in diagnostics of 
the musculoskeletal system. Despite this undoubted advan-
tage of magnetic resonance, it is still time-consuming and 
an expensive method [23,53]. Currently, most scanners used 
in rheumatologic diagnostics are 1.5 T devices. (There are 
also 3.0 T scanners available). More detailed images can be 
obtained using this equipment, particularly investigating 
small bony structures within the wrist [54].

To examine the osteoarticular system the following sequenc-
es are most commonly used: spin-echo sequence (SE) and 
fast spin-echo (FSE), gradient echo (GRE) and fat-saturation 
sequences. Proper assessment of joints using this method 
must be based on perfect knowledge of normal anatomy of 
the investigated joints [22,33]. Different structures within 
the joint as well as periarticular structures produce differ-
ent images, depending on the sequence in MRI [55].

Normal muscle tissue has an intermediate signal intensity 
on T1- and T2-weigted images. Muscle edema occurring 
in inflammatory diseases increases the signal intensity of 
muscle structures in all spin-echo images. Differential diag-
nosis of such finding using fat-saturation sequence (STIR) 
includes symptoms of fatty infiltration with increased 
amount of fat resulting in a high signal intensity [56].

All the ligaments and tendons reveal low signal intensi-
ty on gradient echo sequence and all spin-echo sequenc-
es. Inflammatory lesions significantly increase the signal 
intensity of these structures [57]. Similar MR images are 
observed in normal entheses. Normally entheses are visu-
alized as low signal structures, whereas in enthesitis the 
intensity of signal increases (e.g. SpA lesions or overload-
related lesions). In cases of inflammation imaging usually 
reveals coexisting edema of bony structures adjacent to the 
enthesis. This is evident on T2-weighted images and fat-
saturation sequences (STIR, FATSAT) [58].

Figure 11. �US examination in the same patient (Figure 7). Effusion, 
hypertrophy and hyperaemia of synovial membrane with 
erosions in interphalangeal joint of the left hallux.

Figure 12. �US examination Power Doppler of the proximal phalanx 
of the II finger, volar side. Inflammatory changes in the 
tendon sheath of the flexor muscle of the fingers. Joint 
effusion, synovial membrane hypertrophy and hyperaemia 
in PD.
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Normal hyaline cartilage has a low signal on spin-echo 
images (SE) and high signal on gradient echo sequences 
(T2). High signal intensity in gradient sequences gener-
ates good contrast between cartilage (high signal) and 
subchondral bone (low signal). Heterogeneous MRI signal 
of hyaline cartilage and an increased signal of cartilage 
on T1-weighted images, particularly the signal altera-
tion in the gradient echo sequence indicates the presence 
of degenerative lesions. Cartilage pathology can be visual-
ized as a cavity, irregular margins or thickness reduction 
[36]. This leads to a narrowing of the joint space, which can 
be well depicted on magnetic resonance images [59,60]. In 
contrast to the hyaline cartilage, intra-articular fibrocar-
tilage (meniscus, triangular cartilage) has a low signal in 
all sequences [61]. The assessment of triangular cartilage is 
less significant in inflammatory diseases of the osteoarticu-
lar system, as it is a part of the wrist often suffering from 
traumatic damage or degeneration [62,63].

In inflammatory (rheumatic) diseases involving joints 
the assessment of the synovial membrane is particularly 
important. Factors causing damage to synovial membranes, 
which are not fully recognized, lead to the activation of the 
complement and other biologically active agents described 
above. These alterations result in hyperemia and synovial 
hypertrophy. Kinins produced by the inflamed synovium 
(pannus) lead to inflammatory lesions in the surrounding 
tissues. For a thorough evaluation of pannus the following 
diagnostic protocol has been suggested: T1-weigted images 
in the coronal and axial plane, followed by T2-weighted 
images with fat saturation in the axial plane. The final 
phase of examination includes T1-weighted images with 
fat saturation in the coronal plane performed after intrave-
nous administration of a contrast agent [64].

The synovial membrane is a well-vascularized tissue. Hence, 
after administration of contrast agent significant contrast 
enhancement is observed, providing detailed imaging of the 
synovial size. Visualization of synovial membrane enables 
follow-up examinations and therapy monitoring [65]. Two 
methods are used to evaluate the activity of the inflammatory 
process. The former is to measure the synovial volume, partic-
ularly in larger joints. The latter involves the measurement of 
signal intensity curve after contrast agent administration. To 
assess the effectiveness of treatment follow-up examinations 
are compared. In addition, contrast agent administration helps 
distinguish inflammatory process of synovial membrane from 
inactive fibrotic synovium (treatment outcome) (Figure 13).

Isotope Examination

Scintigraphic examination is widely performed in patients 
with inflammatory joint diseases as a useful method of 
evaluating bone metabolism. It is based on the evalua-
tion of an intense accumulation of radioisotope in areas of 
increased metabolism within the inflamed joints. Isotope 
examination is a very sensitive method providing assess-
ment of joints in a whole- body imaging in a single exami-
nation. This method however is limited due to its low 
specificity.

A variety of different factors may cause increased accumu-
lation of isotope within the joint. Differentiation usually 
requires the use of other imaging techniques and diagnostic 
analyses (Figures 14 and 15).

Several different isotopes are utilized for diagnostic pro-
cedures in the assessment of the osteoarticular system. 
Technetium 99m (99mTc) is commonly used. This isotope 
however is characterized by low specificity. Gallium67 
(67Ga), widely used in the diagnosis of neoplastic lesions, 
demonstrates comparably higher specificity. 67Ga binds to 
transferrin and is selectively taken up by tumor cells. The 
most advantageous isotope for diagnosing bone inflamma-
tion is indium 111, labeling leukocytes.

Computed Tomography

Computed tomography (CT) is a modern imaging technique 
utilizing X-rays to detect lesions. High-resolution CT pro-
vides detailed structural assessment of the osteoarticu-
lar system. In rheumatology it enables the assessment of 
bony structures. This method is also effective in assessing 
the axial skeleton joints (sacroiliac joints, spinal joints). 
Computed tomography demonstrates substantially higher 
effectiveness as compared to conventional radiography, 
particularly considering the assessment of sacroiliac joints.

Destructive lesions within these joints are often appear on 
X-ray images after many years of the disease (PsA, AS). CT 
is able to visualize these changes after a few months. This 
also applies to peripheral joints. Erosive lesions appear 
much much earlier then they would on conventional X-ray 
examinations.

High-resolution CT scanning is considered the most effec-
tive in the assessment of calcifications, proliferative lesions 
of bones as well as erosive lesions in rheumatic diseases.

Figure 13. �MR examination of the joints of the wrist. STIR images. 
The distal radio-ulnar joint effusion, less prominent in 
intercarpal joints.
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Suggested Diagnostic Algorithm

Lesions suspected of polyarthritis (PsA)
I.	 Early lesions period (0–6 months).
1.	Isotope examination: 

	 –	� Ultrasound examination of joints found to be abnor-
mal on isotope examination;

	 –	 Hand X-ray (initial radiographs).
2.	MRI:
	 –	 In case of equivocal ultrasound;
	 –	 Lesions involving axial skeleton (CT alternatively).

Figure 14. �Whole body Scintigraphy (of skeleton) of a patient with PsA. Numerous joints of axial and peripheral skeleton involved in the process.

Figure 15. �Scintigraphy of hands and forearms. Radionuclide accumulation in the joints of the wrist, metacarpophalangeal and interphalangeal 
joints involved in the inflammatory process.
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II.	Later period (over 6 months).
1.	Monitoring of treatment:
	 –	 Ultrasound of abnormal joints;
	 –	� Scintigraphy/ultrasound/MRI (alternatively) in case of 

symptoms suggesting the involvement of other joints.
2.	Follow-up hand X-ray after 2 years.
III.	Advanced lesions.

1.	�Bilateral hand X-ray examination (if involved) every 2 
years.

2.	�Ultrasound for monitoring activity of the inflammatory 
process.

3.	�Magnetic resonance imaging in case of axial skeleton 
involvement.
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