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Summary

Background: Psoriatic arthritis (PsA) is a chronic inflammatory joint disease which develops in patients with
psoriasis. The rheumatoid factor is characteristically absent in the serum of PsA patients. 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 quite complex. Inflammation is caused by immunological reactions leading to a release of kinins.
Destructive changes in bones usually appear after a few months from the onset of clinical symptoms.

Material/Methods: | PsA typically involves joints of the axial skeleton with an asymmetrical patern. The spectrum
of symptoms includes inflammatory changes in attachments of articular capsules, tendons, and
ligaments to bone surface. The disease can have a diverse clinical course but usually manifests as
oligoarthritis.

Results: 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 however many new imaging modalities, such as
ultrasonography (US), computed tomography (CT) and magnetic resonance (MR), have been
developed and became important diagnostic tools for evaluating rheumatoid diseases. They enable
the assessment and monitoring of early inflammatory changes.

Conclusions: 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 damage and joint destruction and, as a consequence, leads

to distability. According to the referenced publications,
Lesions observed in the course of psoriatic arthritis (PsA) the crucial factor influencing the effectiveness of therapy
lead to joint destruction. The disease is chronic and progres- is early diagnosis preceding the occurrence of destructive
sive. The lesions gradually progress resulting in permanent lesions. Modern treatment strategies using new biological
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therapy drugs at an early stage of the disease can reduce
inflammatory processes and prevent joint destruction.

In view of these data our attempt to determine the diag-
nostic utility of imaging techniques most commonly
used in inflammatory joint diseases seems to be use-
ful. Conventional radiography allows for visualization of
destructive lesions after many months or years of the dis-
ease. There are reports in the literature that indicate high-
er sensitivity of ultrasonography and magnetic resonance
imaging over conventional radiography. These reports
consider MRI as slightly superior to ultrasonography in
detecting inflammatory lesions. The economic aspect is
also an important issue. It is crucial to answer the follow-
ing questions: whether on ultrasound examination, which
according to literature is more sensitive than X-ray, should
become the first-line diagnostic test in the initial phase of
arthritis? (this examination is a cheaper and more avail-
able than MRI) and whether performing US examinations
in ambulatory practice (rheumatology out-patient clinics)
will make the diagnosis of early inflammatory lesions in
the course of PsA quicker and more accurate?

The aim of this study was to compare the diagnostic effi-
cacy of imaging modalities (X-ray, ultrasound and MRI) in
patients diagnosed with PsA in light of evaluation wrist
joint and metacarpophalangeal joint.

Material and Methods

Material

The study group comprised of 50 patients diagnosed
with psoriatic arthritis, treated at the Department of
Dermatology at the Central Clinical Hospital Ministry of
Internal Affairs and Administration in Warsaw. X-ray and
ultrasound examinations of the wrist joints and metacar-
pophalangeal joints were performed in all patients. MRI of
the aforementioned joints was performed in 16 patients.

Patients aged 20 to 70 years, with the mean age of 45.98
years. The study group included 26 men and 24 women.

The group was divided into two subgroups according to the

age at onset:

1. Patients with type 1 psoriasis (onset of joint manifesta-
tion under the age of 40):
39 patients (78% of the study group): 15 women (38.5%)
and 24 men (61.5%), mean age of 40.5 years.

2. Patients with type 2 psoriasis (onset of symptoms over
the age of 40):
11 patients (22% of the study group): 9 women (81.8%)
and 2 men (18.2%), mean age 58.9 years.

Psoriasis was diagnosed based on characteristic location
and morphology of skin lesions. Mycological and histo-
pathological examination were performed for differential
diagnosis in uncertain cases. Patients were treated and
diagnosed by experienced dermatologists and rheumatolo-
gists (cases with joint involvement).

The serum level of rheumatoid factor was analyzed and
found to be negative in all patients.

Methods

Radiographic examinations of wrist joints and metacar-
pophalangeal joints-MCP (X-ray images in PA projection)
were performed in all patients using the Optimus Philips.

The assessment included the joint space width (in millim-
eters), the presence or absence of erosive lesions (usually
seen as a round brightening of bone structure with the cor-
tical bone discontinuity), periarticular calcifications and
periosteal reactions. Tendon attachments were assessed for
the presence or absence of bone destruction.

Ultrasound examinations were performed using the
Hitachi EUB 8500 scanner and a broadband linear trans-
ducer with high resolution in the frequency range of 7-13
MHz. The musculoskeletal, or superficial imaging options
were applied. In order to confirm the inflammatory pro-
cess activity within the synovial membrane and entheses
Doppler ultrasound (color Doppler [CD] and power Doppler
[PD]) were also performed. In addition to the aforemen-
tioned features of X-ray examinations the assessment also
included synovial hyperplasia. Synovium was considered as
hypertrophic (in accordance with the literature) when the
synovial fold thickness on the dorsal surface of the wrist
was over two millimeters. In metacarpophalangeal joints
the synovial fold thickness had to be over 1 millimeter.
Another parameter evaluated by ultrasound was the pres-
ence of joint effusion.

The MRI of wrist and MCP joints was performed using

1,5T Picker Eclipse scanner with a used knee coil. The pro-

tocol included the following sequences:

1. fat saturation sequences (STIR, FATSAT);

2. gradient echo sequences (T2-weighted);

3. FSE sequence (fast spin echo) (T1- and T2-weighted
images);

4. PD (proton density).

The examination was performed in 16 patients evaluating
the same parameters as in ultrasonography.

Statistical analysis was performed using Statistica soft-
ware ver. 7.0 (Statsoft, OK., USA).

Results

Wrist joints were assessed by measuring their joint space
width. The results of three different methods were taken
into consideration: X-ray, ultrasound and MRI. In conven-
tional radiography the mean joint space width was 1.86
millimeters (range 0.5-2.5 mm). The mean value of joint
space width measured by ultrasound was 2.02 millime-
ters (range 0.7-3.8 mm). The mean value of the joint space
width was 1.84 millimeters (range 1.2-2.5 mm) in MRI
studies. Figure 1 is a graphic presentation of the results.
The statistical analysis of wrist joints showed no statisti-
cally significant difference between the measurements of
joint space width obtained using X-ray, ultrasound or MRI
(P>0.05, Wilcoxon Matched Pairs Test). Further analysis
showed no statistically significant difference between the
types of psoriasis, (type I vs. type II) and between men and
women (P>0.05, Mann-Whitney U-test).
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The joint space width of metacarpophalangeal joints was
subsequently assessed using three imaging techniques
(X-ray, ultrasound and MR). The X-ray results ranged from
Imillimeter to 4 millimeters. The mean width value of
the joint space obtained by conventional radiography was
1.99 millimeters. The results of ultrasound examination
ranged from 1 millimeter to 6.7 milimeters, with the mean
value of 2.15 millimeters. The MRI results varied from 1
millimeter to 4.5 milimeters, with a mean value of was
1.44 millimeters. All results are graphically presented in
Figure 2.

The statistical analysis performed for metacarpophalangeal
joints found no statistically significant difference between
the values measured by X-ray and ultrasound examinations
(P>0.05; Wilcoxon Matched Pairs Test). Statistically signifi-
cant differences were found between conventional radiog-
raphy and MRI (P=0.005) and between ultrasound and MRI
(P=0.002). In addition, statistically significant differences
were found in measured values of joint space width in the
metacarpophalangeal joints were found between ultra-
sound and MRI in type 1 psoriasis (P=0.03), and similarly
between X-ray and MRI (P=0.041).

In type 2 psoriasis there were differences between X-ray
and MRI measurments (P=0.045) as well as between ultra-
sonography and MRI (P=0.027). In male and female groups
there were no significant differences between the X-ray
and ultrasonography studies. There were, however, sig-
nificant differences between X-ray and MRI values in the
female (P=0.02), and male group (P=0.042). In addition,
statistical analysis of the results obtained by ultrasound
examination vs. MRI revealed significant differences in the

female group (P=0.017), and in the male group (P=0.011)
(Wilcoxon Matched Pairs Test).

Further statistical analysis found a significant positive
correlation the joint space widths of wrist joints between
the measurements obtained by conventional radiography
and ultrasound examination (Kendall tau coefficient 0.54,
P<0.05), a positive correlation between the width of the
joint spaces measured by X-ray and MRI (Kendall tau coef-
ficient 0.36, P<0.05), and between MRI and ultrasound
(Kendall tau coefficient 0.47, P<0.05).

The assessment of synovial hypertrophy in wrist joints and
metacarpophalangeal joints was assessed using ultrasound
and magnetic resonance imaging. The results were pre-
sented as mean values, ranges and standard deviations. All
patient data for each group of joints are shown in Table 1.

The statistical analysis in the group of 16 patients who under-
went ultrasound examination and MRI found no statistical
difference between values of synovial fold thickness within
the wrist joints and the metacarpophalangeal joints obtained
by these two methods (Wilcoxon Matched Pairs Test; P>0.05).

Further statistical analysis compared the measurements
of synovial fold thickness between male and female
patients. There was a significant difference between these
two groups in the obtained values of this parameter for
elbow joints (P=0.006 for US and P=0.02 for MRI, Mann-
Whitney U test). There were no statistically significant dif-
ferences between these groups regarding other parameters
(P>0.05, Mann-Whitney U test). Synovial membrane thick-
ness measurments using MRI and ultrasound are shown
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Table 1. Measurements of synovial membrane fold thickness (in millimeters) using US and MRI in the joints of the wrist and metacarpo-phalangeal

joints.
US (N=50); synovial fold US (N=16) synovial fold MRI (N=16) synovial fold
thickness in mm (range and SD) thickness in mm (range and SD) thickness in mm (range and SD)
Wrist joints 2.45;(1.4-4.6);0.68 2.91;(2-4.6);0.76 2.98;(2.0-5.3);0.35

Metacarpophalangeal joints 2.14;(1-5.7);0.78

2.68; (1.7-5.7);0.99

2.83;(1.8-3.5);0.48

Table 2. Measurement of synovial fold thickness (in millimeters) in the joint of the wrist, using US and MRI taking into account the type of psoriasis

and sex.
Type 1 Mean value, Type 2 mean value, Male, mean value, Female mean value,
(range), SD (range), SD (range), SD (range), SD
MRI 3.29;(2.3-5.3);1.03 2.45;(2.0-3.1);0.42 2.86; (2.0-4.6); 0.84 3.09; (2.0-5.3);1.07
us 3.17;(2.0-4.6); 0.86 2.47;(2.1-3.0);0.29 2.85;(2.0-4.2);0.78 2.96; (2.3-4.6); 0.8

Table 3. Measurement of synovial fold thickness (in millimeters) of the MCP joints, using US and MRI taking into account the type of psoriasis and

sex.
Type | mean value, Type Il mean value,, Male mean value, Female mean value,
(range), SD (range), SD (range), SD (range), SD
MRI 2.94;(1.8-6.0); 1.2 2.65;(2.0-3.4); 0.45 3.05; (1.8-6.0); 1.32 2.61;(1.8-3.4);0.43
us 2.7,(1.7-5.7);1.17 2.67;(1.7-3.8);0.72 2.72;(1.7-5.7);1.35 2.65;(2.0-3.8);0.54

Table 4. Assessment of the frequency of erosions, periosteous reactions, and calcifications in the joints of wrist using X-ray, US and MR.

Erosions N (%) Periosteal reactions N (%) Calcifications N (%)
X-rays (N=50) 1 (22) 10 (20) 7 (14)
US (N=50) 20 (40) 28 (56) 24 (48)
MRI (N=16) 11 (68.8) 8 (50) 3 (19
US (N=16) 9 (56.3) 11 (68.8) 11 (68.8)

in Table 2 (wrist joints) and Table 3 (matacarpophalangeal
joints) for all subgroups.

The study compared different methods of imaging (X-ray,
ultrasonography and MRI) in the evaluation of calcifica-
tions, periosteal reactions and the presence of erosions in
each group of joints. Analysis of the wrist joints lead to the
conclusions that in all of the patients there was a signifi-
cant difference between X-ray and ultrasound in detection
of calcifications (P<0.001; Wilcoxon Matched Pairs Test),
erosions (P=0.04) and evident periosteal reactions (P<0.01).

The directional assessment of patients in MRI and ultra-
sound (N=16) revealed a significant difference in detection
of calcifications in favor of ultrasound (P=0.003). No other
differences between ultrasound and MRI were found in
relation to other parameters (P>0.05).

The results relating to the detection of erosions, calcifica-
tions and periosteal reactions in the wrist joints are sum-
marized in Table 4.

There was no significant difference in detection of ero-
sions (P=0.003) and in MCP joints calcifications (P=0.02)
between the X-ray and ultrasound examinations (Wilcoxon
Matched Pairs Test). This analysis also revealed no signifi-
cant difference in detection of periosteal reactions between
the aforementioned methods (P>0.05).

The analysis of 16 patients found no significant differences
between ultrasound and MRI in detection of erosions, cal-
cifications and periosteal reactions in this group (P>0.05,
Wilcoxon Matched Pairs Test).

The directional comparison of ultrasonography vs. magnetic
resonance imaging (N=16) in detection of joint destruction
features in PsA, the authors found no significant differences
between the analyzed imaging methods in detection of ero-
sions, periosteal reactions and the number of calcifications
(P>0.05, Wilcoxon Matched Pairs Test). The collected data
on features joint damage in MCP joints are shown in Table 5.

The statistical analysis of joint effusion assessment
using ultrasonography, revealed a significant difference
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Table 5. Assessment of the frequency of erosions, periosteous reactions and calcifications in the MCP joints in the investigations of X-ray, US and MR.

Erosions N (%) Periosteal reactions N (%) Calcifications N (%)
X-rays (N=>50) 7 (14) 8 (14) 7 (14)
US (N=50) 18 (36) 8 (16) 14 (28)
MRI (N=16) 11 (68.8) 3 (18.8) 6 (37.5
US (N=16) 9 (56.3) 3 (18.8) 4 (25

Table 6. Assessment of the frequency of occurrence of exudates in the
joints of the wrist and matacarpo-phalangeal joints.

Wrist Metacarpophalangeal
joints N (%) joints N (%)
US (N=50) 27 (54) 19 (38)
MRI (N=16) 8 (50) 8 (50)
US (N=16) 11 (68.8) 9 (56.3)

between the wrist joints and MCP joints regarding the
increased amount of fluid (54% vs. 38%, respectively)
(P=0.04, Wilcoxon Matched Pairs Test). Table 6 summariz-
es the prevalence of effusion in wrist joints and metacar-
pophalangeal joints.

Discussion

Psoriatic arthritis is one of the spondyloarthropathies [1].
The disease is characterized by the coexistence of arthritis
with typical psoriatic skin lesions [2]. Rheumatoid factor
(RF) is not found in psoriatic arthritis which differentiates
PsA from rheumatoid arthritis (RA).

About 20 years ago the evaluation of arthritis prevalence
among patients with psoriatic skin lesions was based
mainly on physical examination and conventional radiog-
raphy. For this reason, earlier publications reported a lower
prevalence of arthritis in patients with psoriatic lesions.
Conventional radiographs revealed inflammatory changes
in peripheral joints usually approximately 6 months from
the onset of clinical symptoms. In the last 20 years mod-
ern imaging techniques such as ultrasonography and mag-
netic resonance imaging have been introduced as a part of
the diagnostic procedure. These methods enable to visual-
ize inflammatory lesions in joints and periarticular regions
soon after the onset of clinical symptoms. The above men-
tioned techniques show macroscopic inflammatory lesions
of joints and allow the assessment of soft tissues before
of the bone structures appear which can be revealed by
conventional radiography. As the new imaging techniques
developed data indicaties a higher prevalence rate of PsA
in the population than previously thought [3-7]. Currently,
the prevalence of PsA in the world population is estimated
at 0.02-0.2%. [8].

The available literature confirms similar efficacy of ultra-
sonography and magnetic resonance imaging in the diagno-
sis of PsA. These diagnostic techniques allow for early iden-
tification of joint lesions before destructive changes, such

as erosion, appear [9-11]. Early implementation of new bio-
logically active medications which prevents the occurrence
of joint destruction or substantially delays the formation
of destructive lesions is now possible. Destructive joint
lesions lead to a significant deterioration in the patients
quality of life and often result in permanent disability and,
as a consequence, may cause social exclusion [12].

Difficulty in assessing destructive lesions of bone surface
in narrow joint spaces (particularly in smaller joints of the
hand) is the main disadvantage of ultrasound examination.
Both methods provide the possibility to detect early signs
of inflammation, such as joint effusion, synovial hyper-
trophy, hyperaemia, enthesitis, bone edema as well as a
number of other features of acute, chronic or persistent
inflammatory process. Its important to note that the above
mentioned findings are precursors to further destructive
lesions in the course of the disease [12] (Figure 3).

The results presented here are of the MR and US exami-
nations on patients with early lesions, before destructive
lesions would be appreciated. MRI was performed in 16
patients in order to assess the wrist joints and metacar-
pophalangeal joints. Patients suffering from severe pain
and periarticular edema were enrolled in the study.

Thickening and inflammatory edema of tendons and liga-
ments, both in the elbow joints, wrist joints and metacar-
pophalangeal joints were found on examinations. As the
aforementioned lesions were undetectable by conventional
radiography, US and MRI examinations were used as a ver-
ifying method. MRI verification criterion arises from the
fact that this method is reproducible and complementary in
opposition to the subjective assessment in ultrasonography.
The examinations of all patients in this study were per-
formed according to a specific standard by the same inves-
tigator, using the same equipment, which made the results
comparable. A thorough analysis of images and correlation
with X-ray and MR imaging was performed in a systemat-
ic way in order to avoid measurement errors. Subjectivity
was minimized by uniform conditions of examination
performance, i.e. the use of the same equipment and the
engagement of the same investigating physician (Figure 4).

An important parameter in the assessment of lesions in
joint diseases is the evaluation of joint space width. The
comparative study presented here found no significant dif-
ferences between three different imaging methods assess-
ing the wrist joints and elbow joints. Statistically signifi-
cant differences were found in comparing MRI to ultra-
sonography and conventional radiography of the metacar-
pophalangeal joints. These differences occur in the whole
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Figure 3A. X-ray of cubital joint in a 56-year-old man with a 21-year
history of psoriatic arthritis. Destructive changes are
visible in the lateral epicondyle of the humeral bone in
attachment of the extensors of the forearm.

Figure 3B. Ultrasound with Power Doppler (PD) of the lateral
epicondyle of the humeral bone in the same patient.
Features of enthesitis in the form of thickening of enthesis
with heterogeneous echogenicity. Hyperaemia in PD
indicating the activity of the process. Osseous destruction.

group (for ultrasound P=0.02, for X-ray P=0.005), as well
as in each subgroup regarding gender and type of psoriasis.
There were no statistically significant differences between
the measurements obtained by X-ray and ultrasound exam-
inations (P>0.05). MRI values were lower compared to
conventional radiography and ultrasonography. A positive
correlation between the values of joint space width in all
three diagnostic methods was found. These results indicate
an accurate assessment of joint space width in all three
methods. However, it is not possible to compare the values
obtained with different techniques, particularly the MRI.
X-ray and ultrasound measurements are very similar.

Despite the introduction of modern diagnostic methods
such as high-resolution ultrasonography and magnetic
resonance imaging, the conventional radiography is still
considered a valuable and sensitive method for assessing

Figure 3C. MR of the cubital joint; FSE sequence, T1-weighted image
in axial plane in the same patient. Thickened enthesis with
heterogeneous signal. Features of osseous destruction.

joint widht. Analysis of X-ray results showed no significant
differences compared to ultrasonography and, in some of
the assessed joints, MRI [13]. Normal joint space width is
equivalent to the thickness of hyaline cartilage covering
both articular surfaces. The thickness of the fluid layer in
normal joint does not affect the measurement.

Some authors believe that the X-ray examination shows
slightly wider joint spaces than ultrasound [14]. It is caused
by the fact that in ultrasound studies the deepest layer of
hyaline cartilage containing substantial amounts of calcium
salts may be viewed as beginning of bone. Our study found
no such differences, showing similar measures in both
modalities of diagnostic imaging. The mean value of joint
space width measured on radiographs was 1.86 millimeters
in wrist joints and 1.99 millimeters in metacarpophalangeal
joints.

In ultrasound evaluation the following results were
obtained: mean value of joint space width in wrist
joints was 2.02 mm and in metacarpophalangeal joints
- 2.15 mm. The mean width of joint space in metacar-
pophalangeal joints on MRI was 1.44 mm. This value
was lower than obtained by X-ray and ultrasound exami-
nations. The differences reported sporadically by other
authors (Reichman et al. [13] and Moller et al. [14]) can be
associated with a specific selection of patients who had
apparent degenerative lesions with calcifications with-
in cartilages. These calcifications could reflect the ultra-
sound beam preventing deeper penetration. The majority
of patients enrolled in this study were under the age of 40
years. In this age group degenerative lesions are not fully
developed yet.

There was no significant difference in joint space width
between : male and female groups, types of psoriasis , and
type of modality with the exception of MCP evaluated by
MRI. The mean width of joint spaces in meatcarpophalan-
geal joints were: X-ray — 2.0 mm, US - 2.12 mm and MRI
- 1.66 mm. In women, mean joint space widths were
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Figure 4A. 36-year-old female with a 3 month history of
inflammation of the wrist. X-ray of the wrist. Periarticular
osteoporosis. Soft tissue thickenings.

Figure 4B. US Doppler of the wrist. Hypertrophy of the synovial
membrane with hyperaemia. US indicating an active
inflammatory process of the joints of the wrist. The same
patient as in Figure 4A.

measured as 1.98 mm in X-ray, 2.19 mm in ultrasound
examination and 1.23 mm in MRI. With the exception of
MRI results, all other joint space widths in male and female
groups were similar.

Some authors report wider joint spaces in men as compared
to women [15,16]. This study does not confirm such differ-
ences and the joint space width was similar in both groups
as evaluated in all imaging methods. At the same time,
several authors describe a slow thickness reduction of the
articular cartilage and subsequent, age-related narrowing
of the joint space. This negative correlation between age
and joint space width was also evident in our study.

Width of joint spaces is a common parameter in the assess-
ment of arthritis. New imaging techniques have made no
significant improvement in the evaluation of joint space
width, hence, it seems that conventional radiography is
still an effective tool in measuring the joint space width
[17]. Joint space width should always be assessed using the
same method to avoid the influence of various factors char-
acteristic for particular imaging techniques. Joint space
widths in PsA remain unchanged until late in the disease.
Narrowing of joint spaces appears in the late stages of the
disease with large lesions of articular cartilage.

Figure 4C. MR of the wrist with fat saturation. Hypertrophy of the
synovial membrane. The same patient as in Figure 1A, 1B.

Hypertrophy in synovitis and synovial production of inflam-
matory cytokines leads to bone destruction and cartilage
damage [3,18-20]. Erosions at the joint margins typical for
inflammatory diseases appear as result of advanced inflam-
matory changes in joints. Growing erosions destroy the artic-
ular surfaces of the affected joints and often lead to their
total destruction, which frequently occurs in patients with
the destructive form of PsA. Differential diagnosis of syno-
vitis includes psoriatic arthritis, RA and other inflammatory
joint diseases. Differentiation is difficult, particularly in the
destructive form and polyarthritis that resembles RA [21].
Similar synovial changes appear in both entities. Differential
diagnosing can be based on the presence of lesions character-
istic for PsA, i.e. periosteal reactions with bone proliferation,
osteopenia (rarely), pencil-in-cup deformities of phalanges,
enthesitis and joint ankylosis in the late stage of the disease.

X-ray examination does not reveal synovial hypertrophy.
Some features of radiographs may suggest this pathology,
i.e. soft tissue edema surrounding the joint. Ultrasound
and MRI can directly visualize inflammatory process of the
synovial membrane [9,10].

The authors found no significant differences in the assess-
ment of synovial hypertrophy of the wrist joints and met-
acarpophalangeal joints (P<0.05) between magnetic reso-
nance and ultrasound imaging.

Ultrasound is a valuable method of assessing the inflam-
matory changes of synovial membrane. The measurements
of synovial fold thickness, particularly in the wrist joints
and interphalangeal joints, is equivalent to synovial volume
measurements performed in MRI studies. These parame-
ters allow the evaluation of treatment efficacy, especially
using recently introduced biologically active medications.
The implementation of power Doppler (PD) provides addi-
tional possibilities to, for example assess the activity of
pannus. Perfusion alterations detected by PD examination
provide data to evaluate the activity of synovial membrane
during therapeutic treatment [22-25].

Backhaus et al. compared different types of inflammatory
lesions. They observed a statistically significant advantage

24



© Pol J Radiol, 2013; 78(1): 18-29

Sankowski A.J. et al. — The comparison of efficacy of different imaging. ...

Figure 5A. X-ray of a 36-old-male with a 4 month history of pain and
soft tissue swelling in the neighbourhood of the 2" and
3 MCP joint. The patient has a twelve years history of
psoriasis with no joint problem until now. The X-ray shows
no other abnormalities, other than soft tissue edema.

KOMPRESJA|

Figure 5B. US of MCP joint Il in this same patient. Hypertrophy of
the synovial membrane and exudation confirmed by the
compression test (pressure with a probe). Features of
osseous destruction.

of ultrasound, MRI and scintigraphy in the evaluation of
inflammatory lesions of joints as compared to X-ray exami-
nation. The same study also compared ultrasound examina-
tion to MRI. Basing on their results, authors found a sig-
nificant advantage of ultrasound in the assessment of syno-
vitis [9,26]. In our study, the results were different from

Figure 5C. MR FSE T1-weighted image of metacarpophalangeal joints
in the same patient. Synovium hypertrophy involving the Il
and lll metacarpophalangeal joint and tendinous sheaths
of flexor digitorum. A small erosion can be seen in the Il
metacarpal bone.

Figure 5D. MR STIR image of metacarpophalangeal joints in the same
patient. Joint effusion present in Il metacarpophalangeal
join and flexor digitorum tendinous sheaths of 1 and IlI
finger can be seen apart from findings depicted in Figure 5C.

the above-cited publication as they demonstrate that both
methods show similar efficacy in the assessment of syno-
vial hyperplasia.

Dohne et al. showed the important role of ultrasonogra-
phy and magnetic resonance in the assessment of synovial
hypertrophy. They found high effectiveness of both meth-
ods in detection of synovial hypertrophy in inflammatory
joint diseases. It's possible to analyze the size of lesions
during therapy showing progression or good response to
treatment. At the same time the authors found a high-res-
olution CT to be considerably useful (surpassing MRI and
ultrasonography) in the evaluation of bone destruction
(erosions). The author’'s opinion on the value of modern
imaging techniques in detection of synovial hypertrophy is
congruent with the evaluation presented in this study [27].

Another study by Backhaus et al. (2002) [26] also appreci-
ates the high value of MRI and ultrasonography, surpass-
ing conventional radiography capabilities of detecting
synovial hypertrophy. The authors evaluated a group of 49
patients with inflammatory joint diseases (RA, PsA). The
study investigated the metacarpophalangeal joints as well
as proximal and distal interphalangeal joints. The authors
revealed inflammatory lesions of synovial membrane in
55% of the patients undergoing ultrasonography and in 42%
undergoing MRI. In our study higher percentage of syno-
vial hypertrophy using ultrasound imaging was found as
compared to the above-cited publication. Inflammatory
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synovial lesions of metacarpophalangeal joints were found
48% of the time with US (the group of 16 patients who
underwent MRI, the percentage of synovial inflammation
assessed by ultrasound was 75%, whereas MRI revealed
these type of lesions in 68.9% of patients). The difference
between the results of the ultrasonography and MRI was
small, in favor of ultrasound, however it did not reach sta-
tistical significance (Figure 5).

In another publication by Horikoshi et al. MRI and ultra-
sonography in the diagnosis of arthritis were assessed
leading to different conclusions. The authors have dem-
onstrated ultrasound superiority over magnetic resonance
in detection of synovial hypertrophy. 156 joints were
assessed using ultrasonography inflammatory lesions of
synovial membrane were found in 74 joints, whereas the
MRI revealed these changes in only 38 joints. In our study,
such an advantage was not that evident. In our opinion
such results were found due to a low-field MRI scanner
used in the above-mentioned study. Our study used a high-
field scanner with magnetic field of 1.5 T. In our study both
methods are nearly equivalent [28].

Similarly, Haavardsholm et al. described the usefulness of
US and MRI in the assessment of synovial hypertrophy.
In their opinion, these methods surpass the capabilities
of conventional radiography and physical examination in
arthritis. However, the authors strongly emphasized the
superiority of MRI over ultrasonography [29]. Additionally,
the authors draw attention to the possibility of effective
treatment monitoring based on new drugs of biological
therapy using modern imaging techniques.

Similar conclusions were reported by Weiner et al. recog-
nizing the superiority of MRI and ultrasound over conven-
tional radiography [30]. Sensitivity of these methods in the
assessment of joint inflammation was established at 72%
in MRI, 71% in US and 32% in X-ray. The highest sensitiv-
ity was shown in scintigraphic examination — 82%. In the
assessment of synovial hypertrophy the superiority of MRI
over ultrasonography was reported. Insignificant differences
between ultrasound and MRI depend mostly on the anatomy
of the evaluated joint. Similar conclusions were published
by Wiell et al., Haavardsholm et al. They confirmed the
effectiveness of MRI and ultrasonography in the assessment
of joint inflammation and their superiority over convention-
al radiography [29,31]. According to these authors, magnetic
resonance imaging is an effective method of assessing dis-
crete (as well as subclinical) signs of synovitis [32].

Erosion occurring in PsA are the result of the destructive
activity of inflammatory process in bone structure. It is
one of the main manifestations of the disease. These lesions
lead to impaired functioning of the joint. Hence, early
detection of erosions is an important issue of PsA diagnosis.
Dhir et al. estimate the prevalence of erosions at 50%, of
patients with PsA after 10 years of the disease [33]. Other
authors report lower rates pointing that erosions may
occur in up to 33% of the patients [34]. In our study wrist
joint erosions were found in 40% of the patients, where-
as in metacarpophalangeal joints in 36% of the patients as
revealed by ultrosonography. The median of PsA duration
in our patients was 4 years.

The results of our study support a statistically significant
relation between detection of erosions in X-ray examina-
tion and the detection of erosions in ultrasonography
(showing higher efficacy of US) in wrist joints (P=0.04) and
metacarpophalangeal joints (P=0.003).

No statistical significance was found then comparing the
usage of MRI and US for the detection of erosions in all
investigated joints (P>0.05). This indicates a similar effica-
cy of these methods. Significant differences were found in
the assessment of joints between gender (male vs. female)
and psoriasis type subgroups (type 1 vs. type 2)

Our study showed higher efficacy of MRI and US in detec-
tion of erosions as compared to X-ray examination. Similar
conclusions were reported by several authors. Conventional
radiography reveals lesions at late stages of the disease. In
psoriatic arthritis it usually means many years of disease
progression. MRI and ultrasonography allow early detec-
tion of joint lesions [35]. X-ray examination is a considera-
bly useful to monitor advanced erosions at the later stage of
the disease [36]. This is a reproducible and objective exami-
nation. Moreover, the availability of this examination and
relatively low cost play an important role. X-ray examina-
tion can complement the physical examination [37].

Wiell et al. evaluated the inflammatory lesions in joints of
the hand using conventional radiography, ultrasonography
and magnetic resonance imaging and subsequently compared
the effectiveness of these methods to physical examination
[31]. Imaging studies were found more sensitive compared
to physical examination. In addition, the number of detected
erosions pointed to a higher effectiveness of ultrasound and
MRI comparing to X-ray examination. Erosions were found
in 18% of joints on ultrasound examination, in 23% of joints
on MRI and 12% of joints on radiographs. MRI is slightly
more sensitive than ultrasound. Our result also show the
domination of MRI and ultrasonography over conventional
radiography. X-ray examinations reveal wrist joint erosions
in 22% of patients, ultrasound examination in 40% (in group
of 16 people who underwent MRI the rate was 56.3%). MRI
revealed wrist joint erosions in 68.8% of patients.

Weiner et al. came to a different conclusion, stating that
the diagnostic value of ultrasound and X-ray in detection of
erosions and periosteal reactions is higher than in MRI [30].

Numerous reports emphasize the dominant role of MRI
in the diagnosis of arthritis, particularly in the evalu-
ation of synovial inflammation, effusion and erosions
[38,39]. However, the role of ultrasound is always notice-
able. The authors of these reports believe that ultrasonog-
raphy is slightly inferior to MRI in the assessment of ero-
sive lesions. Only one study found a significant superiority
of MRI in the detection of destructive lesions over US and
X-ray examination [40]. According to these authors MRI
is a reference standard as the X-ray and ultrosonography
detected erosions in only 50% of the cases revealed by MRI.
Our results, as well as the majority of publications on this
issue, are not congruent with these findings [41,42].

In our opinion, the most sensitive test detecting ero-
sive lesions is MRI, which remains slightly superior to
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ultrasonography. However, both techniques (ultrasound
and magnetic resonance) are sensitive enough to be useful
methods in detecting erosive lesions and monitoring their
evolution in different therapies. Uncertain cases should be
verified by MRI.

Periosteal reactions are a typical manifestation of PsA. These
reactions are an important component of the so-called sau-
sage-digit morphology, which is a characteristic symptom of
PsA [43]. MRI Is a particularly sensitive method for detecting
these lesions. The results of our study revealed a statistically
significant difference in the detection of periosteal reactions
in wrist joints between ultrasonography and classic radi-
ography (P<0.001). The sensitivity of ultrasound and MRI
was significantly higher than the sensitivity of X-ray studies.
The statistical analysis of wrist joint examinations showed
similar results regardless of gender ant type of psoriasis. In
other investigated joints our results showed no statistically
significant differences in the detection of periosteal reactions
(P>0.05).

Most publications reported a significantly higher sensitiv-
ity of MRI compared to other imaging techniques [43,44].
In our opinion ultrasound and MRI have a similar diagnos-
tic value and surpass conventional radiography in detection
of periosteal reactions. Although the metacarpophalangeal
joint investigation showed no statistical significance, MR
imaging revealed more lesions than X-ray examinations (in
wrist joints 50% vs. 20%). In addition, our results showed a
high rate of periosteal reactions in US examinations (56%
for wrist joints). The publication by Tan et al. presented
an opinion of X-ray examination superiority over ultra-
sound and MR imaging in the detection of periosteal reac-
tions [45]. Such an opinion is not shared by the majority of
authors.

The study by Kane et al. found significant diagnostic capa-
bilities of ultrasound in the assessment of periosteal reac-
tions [46]. Ultrasound imaging correlated with radiograph-
ic findings. The above-cited study is consistent with our
observations particularly pertaining to the assessment of
elbow joints and metacarpophalangeal joints. Ultrasound
examination plays an important role in the imaging of
periosteal reactions and edema of bone structures in the
vicinity.

Ultrasound examinations and MR imaging provide a thor-
ough diagnostic evaluation of periosteal reactions. It's
importance is role of these new methods is the ability to
monitor the lesions after treatment implementation. Harty
et al. believe that periosteal reactions are responsible for
the discomfort persists despite treatment implementation
and withdrawal of clinical symptoms such as swelling and
tenderness [47]. These lesions are clearly visible in MRI
and ultrasound.

In our opinion, all methods of imaging may play an impor-
tant role in the evaluation of periosteal reactions, however,
MRI and ultrasound capabilities outweigh conventional
radiography.

Soft tissue calcifications observed in the area of joint
inflammation are the result of regressive changes caused

by ongoing inflammatory processes. Calcium deposits are
usually visible in tendon attachments, joint capsules as
well as tendon sheaths.

In our study, periarticular calcifications were mostly found
in wrist joints (ultrasonography — 48%, X-ray - 14%, and
MRI - 19% of patients). In metacarpophalangeal joints this
type of lesion was detected by ultrasound in 28% of the
patients, by radiography in 14% and in MRI in 37.5% of the
cases. Moreover, we found a statistically significant cor-
relation between ultrasound and X-ray examination in all
investigated joints, indicating the superiority of ultrasonog-
raphy in the detection of periarticular calcification (wrist
joint (P=0.000); metacarpophalangeal joints (P=0.02)).

A statistically significant correlation was also observed
between US and MRI efficacy in the detection of wrist joint
calcifications (P=0.003). These results indicate the supe-
riority of ultrasound over conventional radiography and
magnetic resonance imaging in detecting periarticular cal-
cifications. MRI results varied in different joints, probably
due to the usually small, variable amount of free protons in
calcium deposits that can affect the MR signal within these
lesions. This seems to be a limitation of MRI in detecting
these structures [48]. In most publications, however, MRI
had a high diagnostic efficacy.

Vinson et al. assessed and compared the efficacy of calcium
deposit detection using conventional radiography and mag-
netic resonance imaging evaluating metacarpophalangeal
joints. The authors found a good correlation between these
methods. Concluding, that MRI capabilities outweigh con-
ventional radiography, as it was able to visualize lesions of
surrounding soft tissues [49]. The visualization of lesions
around calcium deposits provided the possibility to assess
the activity of the process in a particular case.

In another study Elhai et al. evaluated the wrist joints and
other joints of the hand in patients with systemic sclerosis
and inflammatory joint diseases [50]. The ultrasound stud-
ies revealed calcifications in 40% of the patients, whereas
X-ray examination found these lesions in 36% of patients.
The authors evaluated the two methods to be equivalent.
They concluded that both methods revealed the charac-
teristic symptoms for both groups of diseases. In another
study, lesions in the peripheral joints in the course of SpA
have been evaluated [51]. Authors of this study considered
ultrasound a highly effective in the detection of calcifica-
tions in and around joints. Calcifications were found in
33.7% of the patients. These observations are similar to the
results obtained in our study, indicating the high value of
ultrasonography.

Similarly, a high diagnostic effectiveness of ultrasound in
detection of calcifications was noted in other studies in
which the assessment of calcification and calcium deposits
was part of the diagnostic procedure [50,52].

There is a variety of opinions in the literature on detection
of intraarticular calcifications. The great value of conven-
tional radiography is noted, but the leading role of ultra-
sound and MRI is frequently stressed. Our study showed
significantly higher detection capabilities of ultrasound
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in the assessment of calcifications. MRI and convention-
al radiography appear to be less accurate. The ultrasound
examination was more efficient particularly in the detec-
tion of small lesions. Limitations of MRI efficacy in this
regard is described above.

Joint inflammation is often associated with joint effusions
produced by the inflamed synovium. In our study, the pres-
ence of intraarticular effusions was found in patients (16
individuals) examined by ultrasound and MRI. The wrist
joints effusions were detected by ultrasound in 68.8% of
the patients and metacarpophalangeal joints effusions in
56.3% of the patients. MRI revealed wrist joint effusions in
50% of the patients and metacarpophalangeal joints effu-
sion in 50% of the patients.

There was a significant statistical correlation in wrist effu-
sion detection between US and MRI (P=0,04) in favor of

US.

Additionally, the results showed higher prevalence of

wrist joint effusions in women as compared to the male
group (P=0.046). Moreover, the wrist joint effusions were
more frequently found in patients with type II psoriasis
(73%) compared to type I (49%).

No statistically significant differences were found between
the diagnostic capabilities of ultrasound and MR in other
groups of joints (P>0.05).

Modern imaging methods (US and MRI) are important in
detecting joint effusions. The high diagnostic efficacy of
both methods outweigh the physical examination [53,54].
Conaghan et al. found a high effectiveness of ultrasonog-
raphy in the evaluation of intra-articular effusions [55].
Inflammatory processes in joints were assessed over a
three-year follow-up. In addition, the authors presented an
opinion that the evaluation of articular effusion is a prog-
nostic factor of disease.
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brane, erosions and calcifications).

4. Ultrasonography and MRI revealed even small, asymp-
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tendon attachments).
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