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ABSTRACT

BACKGROUND: The detection of bone tissue erosions in cases of rheumatoid arthritis has a fundamental
importance for the purpose of defining the treatment strategy and it indicates the unfavorable outcomes.
It is recognized that the sensitivity of X-ray in detecting the bone tissue erosions is lower comparing to the
ultrasound examination, especially at the early stages of the disease. The application of non-invasive and
safe methods for the diagnostics of rheumatoid arthritis opens new possibilities for successful treatment.
AIM: to compare and to evaluate the results of ultrasound and radiological detection of destructive changes
in the joints of the hands and feet in rheumatoid arthritis patients. METHODS: The research included
76 patients with an established diagnosis of rheumatoid arthritis. Radiography and ultrasound examination
of the joints in the hands and feet were carried out at the moment of enrollment into the research and
later on in 1 and 4 years. RESULTS: The findings included a slight degree of correlation between the two
absolute values — the number of joints with erosions according to the data from the ultrasound examination
and according to the radiology examination findings. The rate of progression of the erosive changes was
more pronounced in the data from ultrasound examination comparing to the radiology findings: from
0.5 [0; 1] to 2.5 [0; 6.0] (p=0.001) and from 0 [0; 1] to 0 [0; 3] (p=0.001), respectively. When evaluating
the comparability of the two methods used for detecting the erosive changes in the joints of the hands
and feet at each observation point by means of using the Bland-Altman method, it was shown that the
results from both methods partially reach the outside of the margins of two standard deviations, which
indicates the low degree of agreement between them. The mean difference between the measurements
was -0.38 (95% CI -0.63...-0.13) before treatment, -1.15 (95% CI -1.5...-0.79) at the follow-up point of
12 months and -1.52 (95% CI -2.32...-0.73) in 4 years, which indicates the presence of systematic deviations.
No correlation was detected between the difference in the number of joints with erosions and the mean
number of joints with erosions according to the ultrasound examination and according to the radiography
findings. CONCLUSION: Ultrasound examination and radiography are not equivalent methods of detecting
erosions in rheumatoid arthritis, however, ultrasound examination helps detecting early progression of the
process, which is a key to successful therapy of rheumatoid arthritis.
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BACKGROUND

Currently, the visualization is reaching its new
stage, not only in the diagnostics of rheumatic
diseases, but also in the evaluation of its course and
prognosis. High-precision methods, used in modern
medical equipment, allow for evaluating not only the
structure of the object, but also to arrange the dynamic
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imaging, which may give additional information for
detecting the diseases at the early and pre-clinical
stages [1-3].

Detecting the bone tissue erosions in rheumatoid
arthritis has a fundamental importance for the purpose
of defining the treatment strategy, for the structural
lesions play an important role in the diagnostics,
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AHHOTALNA

O6ocHoBaHune. O6HapyXeHne KOCTHbIX 3PO3uii rNpy PeBMaTougHOM apTPUTE UMEET peLuaroLlee 3Ha-
YeHue 4J151 OrpefesieHnsl CTpaTeruy Je4eHnsi 1 ykasbiBaeT Ha HebnarornpusiTHble ncxogbl. CuuTaeTcs,
4YTO YYBCTBUTEJILHOCTb PEHTreHorpauu B BbISIBJIEHUN 3PO3U KOCTEN HYXKE, YEM MPU YI1bTPa3ByKOBOM
nccnegoBaHmy, 0COOEHHO Ha paHHUX cTaausix 3abosieBaHus. [NpymeHeHne HevHBa3WBHbLIX 1 6e3onac-
HbIX METO[OB ANarHOCTUKM PEBMATOMAHOrO apTpuTa OTKPbLIBAET HOBbIE BO3MOXKHOCTY AJI51 YCIELUHO-
ro neveHusi. Ljenb nccnegoBaHnsi — CpaBHUTL Y OLEHUTL PE3Y/IbTaThl ybTpasByKOBOIro M PEHTIEHO-
rpagun4ecKoro BbisIBAEHUST 4ECTPYKTUBHbBIX UBMEHEHWUI CYCTaBOB KUCTEN U CTOr y B0JIbHbIX PEBMATO-
ngHbIM apTpuToM. MeTogsl. B nccrenoBaHve BKIKOYEHbI 76 nayneHToB C YyCTaHOB/IEHHbLIM AnarHO30M
peBMaTongHoro apTpuTa. PeHTreHorpagusi v yasTpasByKOBOE UCCe[0BaHmNe CyCTaBOB KUCTEN U CTOr
rpoBoAMINCH Ha MOMEHT BKJIIOYEHWS B UCccrieqoBaHue, ganee dyepes 1 u 4 roga. Pesynbrarsl. Habnto-
ganacb ciabasi CTerneHb KOppeasymi Mexay AByMsi abCOOTHLIMY 3HA4YEeHUSIMU KOJIMYECTBa CyCTaBOB
C 2p03usiMU 10 AaHHbIM Y/IbTPa3BYKOBOIro UCCAE[0BaHUSI U PeHTreHorpagun. Temn HapacTaHusi 3po-
3UBHbIX U3MEHEHNI B OOJIbLLIEV CTENEHY OTMEeYasiCsl Mo JaHHbIM Y/IbTPa3ByKOBOIrO UCCIE[0BaHs, Yem
npu peHtreHorpagun: ot 0,5 [0; 1] go 2,5 [0; 6,0] (p=0,001) u ot 0 [O; 1] go O [0; 3] (p=0,001) cooTBeT-
cTBeHHO. [py oLjeHKe COornocTaBUMOCTY ABYX METOAOB ONpeneeHNs: 3PO3NBHbIX 3MEHEHUI CyCTaBOB
KUCTEN 1 CTOM B KaXKAOM TOYKe HabJIo[eHVST C MOMOLLbIO aHamsa brnaHga—AnbTmaHa rnokasaHo, YTo
pesynbTaTtbl 060MX METOAOB YaCTUYHO BbIXOAST 3a rpenessl AByX CTaHgapTHbIX OTK/IOHEHWI, YTO CBU-
LETeNIbCTBYET O HU3KOW CTEreHy cornacusi Mexgy Humu. CpegHssi pasHuLa Mexay n3MepeHusimMm ro-
kaszareney coctasumna -0,38 (95% AU -0,63...-0,13) go neyenus, -1,15 (95% AU -1,5...-0,79) npw Habo-
ZeHun dyepesd 12 mecsiyes u -1,52 (95% AU -2,32...-0,73) npn HabnogeHun Yepes 4 roga, 410 yka3biBaeT
Ha cucTemMaTuyecKmne OTKIIOHEHUS. Koppeasunmm Mexxay pas3HuLen KoJm4YecTBa CyCTaBoB C 3PO3USIMU
M CPeaHUM KOJIMHECTBOM CyCTaBOB C 3PO3USIMU MO Y/IbTPa3ByKOBOMY MCCJIe[0BaHUIO Y PEHTIreHorpa-
un He BbISIB/IEHO. 3aKJIoYeHne. YbTpasByKOBOE UCC/Ie[OBaHNE v PeHTreHorpapusi He SIBJISIIOTCS
9KBUBAJIEHTHLIMW METOoAamMu 0OHapyXeHVs1 3p03uii Mpu PeBMaTougHOM apTPUTE, O4HAKO Y/IbTPa3ByKo-
BO€e yccrieqoBaHmne NoMOraeT BbiSIBUTb PaHHEE MpPOrpeccrnpoBaHne rpoLecca, YTo SIBJISIETCS KHOHYOM
K yCreLLHOW Tepanuiy peBMaTougHoro apTpuTa.
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indicating the unfavorable outcomes [4]. Currently, the
gold standard for the visualization and quantitative
evaluation of bone tissue lesions in patients with
rheumatoid arthritis is radiography [5], while the
standard method of evaluating the structural lesions in

cases of rheumatoid arthritis is the modified Van der
Heijde Sharp score (SHS) [6].

According to the recommendations from the
European Alliance of Associations for Rheumatology
(EULAR) on using the visualization of joints in the
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clinical therapy of rheumatoid arthritis, radiography
must be used as a first choice visualization instrument
for detecting the lesions in the joints (bone tissue
erosions and narrowing of the articular fissures) [7].

As it is known, the sensitivity of radiography in
detecting the bone tissue erosions is lower comparing
to other visualization methods, such as Magnetic
resonance imaging (MRI), ultrasound examination (USE)
and computed tomography, especially at the early
stages of the disease [8-12], opening new possibilities
for the non-invasive and safe diagnostics.

High labour-intensity and cost of MRI, being
a significant downside of the technology, determines
the preference of ultrasound examination [9] — an
accessible and relatively inexpensive examination
method not related to the exposure of ionizing
radiation, which is used for the evaluation of the status
practically in all the joints during a single examination.
Ultrasound examination of the joints allows for
evaluating not only the synovitis and the lesions
in the peri-articular tissues, but also the structural
lesions of the articular surface, for example, detecting
the erosive changes. According to the results from
a number of research works, ultrasound examination
allows for detecting more erosions than radiography,
also having a higher sensitivity and specificity [13].
There are several qualitative and semiquantitative
systems of ultrasonographic evaluation [14-19], but,
up to the present moment, there is no commonly
used standardization method. Ultrasound examination
is an attractive method for the evaluation of bone
tissue erosions in cases of early rheumatoid arthritis,
when the possibilities of radiography are limited by
low sensitivity. Based on the large publication base,
it can be concluded that ultrasound examination is
a reliable tool for the evaluation of erosions in cases of
rheumatoid arthritis [9, 20, 21].

The detection of bone tissue erosions by means
of ultrasound examination has not only a diagnostic
value, but it also predicts the development of
rheumatoid arthritis in cases of non-differentiated
arthritis in patients with antibodies to cyclic citrullinated
peptide, also precedes the development of structural
changes in the radiography images in rheumatoid
arthritis patients [22], with the bone tissue erosions in
the radiography images being rarely detectable in the
group of individuals positive for antibodies to the cyclic
citrullinated peptide, not predicting the development of
rheumatoid arthritis.

At the present moment, the literature worldwide
contains an insufficient number of trials comparing the

visualization methods for assessing the destructive
changes in the joints, while the published sources contain
controversial data on the comparison of these two
methods. Thus, the research by J. Grosse et al. [22] has
shown that, when using the ultrasound to evaluate the
joints in patients with rheumatoid arthritis, 2 times more
erosions of the joints were found comparing to radiography
(SHS scores). The conclusions from the authors of one of
the recent researches, stating that ultrasound examination
and radiography of the erosions are well in agreement
and that ultrasound examination plays an auxiliary role in
assessing the destructive process [23], was the basis for
the conduction of our research.

Research aim — an assessment of the possibilities
of ultrasound examination in the visualization of
destructive changes in cases of rheumatoid arthritis
comparing to the gold standard — the radiography.

METHODS

Research design

A prospective observational single-center research
was carried out in patients with rheumatoid arthritis with
the aim of comparing the two methods (radiography
and ultrasound) in detecting the erosions of articular
surfaces.

Conformity Criteria
Inclusion criteria:

e validated presence of RA in accordance with the
classification criteria for RA (ACR/EULAR 2010);

® age over 18 years;

® high or moderate activity of the disease at the moment
of inclusion (SDAI > 11, swollen and painful joints > 3 +
ESR (Westergren) = 28 mm/h or CRP = 10 mg/l).

Exclusion criteria:

® Qactive tuberculosis, positive Mantoux test (papula
> 5 mm) and/or the presence of suspiciousness in
terms of an active tuberculosis process based on
the radiological changes in the lungs combined with
positive Diaskintest or QuantiFERON test;

* the presence of viral hepatitis B, infection of
hepatitis B virus;

® the presence of oncological diseases within the last
10 years;

® demyelinating diseases of the nervous system;

® severe cardiac insufficiency;

e active bacterial or viral infection;

e allergic reaction to proteinic medicines in the past
medical history;

® pregnancy or breast-feeding.
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Research facilities

The research was conducted with the participation
of patients with rheumatoid arthritis, which were under
long-term supervision and were receiving therapy
at the Federal State Budgetary Scientific Institution
“Scientific Research Institute of Rheumatology named
after V.A. Nasonova” (FSBSI V.A. Nasonova SRIR) [24].

Research Duration
The research was conducted during the period
from 2015 until 2022.

Medical procedure description

The ultrasound examination was carried out using
the Logig 9 (GE, USA) and MyLabTwice (ESAOTE,
Italy) devices and using the multi-frequency linear
probe (10-18 MHz) with the technique of Power
Doppler, the parameters of which were adapted for the
registration of low-speed flows (PRF 300-600 Hz, low
filter, dynamic range 20-40 dB). During the process of
examination, 7 articular zones were evaluated in the
palms and feet on the clinically dominating side (wrists,
Il and Il metacarpophalangeal, Il and Il proximal
interphalangeal, Il and V metatarsophalangeal joints ).

The ultrasonography sings of destructive changes
(erosions), according to the criteria from the international
network on the improvement of the evaluation of results
in rheumatology (Outcome Measures in Rheumatology
Clinical Trials, OMERACT), was the deepening of the
bone tissue contour, visualized in two perpendicular
sections, with a width of more than 2 mm and with
a depth of more than 1 mm [25]. The estimation of
destruction was performed using the binary accounting
system (present/absent) for each examined joint
(@ number of joints with erosions) in three points: at
the moment of enrollment into the trial, in 12 months
of therapy and after 4 years of follow-up. The dynamic
(quantitative and qualitative) parameter of the increase
in the number of joints with erosions was also used. For
the quantitative evaluation of radiological changes, the
Sharp’s method was used (modified by van der Heijde)
before treatment, in 12 months and 4 years after the
treatment initiation [6].

For the comparison of the two methods for
evaluating the destructive changes, we have used the
evaluation of the identical articular zones with counting
the number of joints with erosions according to the
data from radiography and ultrasound examination
for the purpose of alleviating the specific features of
ultrasonic visualization and the radiographic evaluation
(the primarily benefits of the ultrasonic method in

ORIGINAL STUDY ARTICLE

the evaluation of joints, where the ultrasonography
access is possible from three sides, for example,
metacarpophalangeal joints Il and V, and the benefit of
radiography is the intra-articular evaluation).

To estimate the possibilities of using ultrasound
examination for the diagnostics of erosive changes
in cases of rheumatoid arthritis, both methods were
used simultaneously and compared at all the stages
of follow-up.

Statistical analysis

The statistical processing of the results was
carried out using the Statistica software package
ver. 8.0 (StatSoft, USA), including the commonly used
methods of parametric and non-parametric analysis.
For the parameters, the distribution of which differed
from the normal one, when comparing the two groups,
the Mann-Whitney test was used, the results were
presented as the median (Me) [25th; 75th percentile].
For the graphic comparison of the results obtained
using various methods, the Bland-Altman method was
applied. The differences were considered statistically
significant at the p <0.05.

RESULTS

Research sample (participants)

The general characteristics of the patients with
rheumatoid arthritis, included into the research (n=76),
is presented with dynamic follow-up data in table 1.

Primary findings

According to the data from radiography of the palms
and feet, erosions were found in 30% of the patients
before treatment initiation, in 39% of the patients one
year after the treatment initiation and in 66% at the end
of the research, according to the data from ultrasound
examination — in 50, 75 and 71%, respectively.
The median of the number of joints with erosions
detected by USE was higher than for radiography, with
gradual progression of changes during the process of
follow-up (see table 1).

The estimation of the relation between the two
methods at three stages of the trial has shown a weak
degree of relation between the absolute values —
the number of joints with erosions, evaluated using
the ultrasound examination and radiography (r=0.36;
p=0.001) before treatment: in 15 patients with
ultrasonographic signs of erosions, they were not
revealed according to the data obtained when using
the radiography (a total of 38 patients with detected
erosions according to the data from ultrasound
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General characteristics of the patients with rheumatoid arthritis (n=76), Me [25; 75]

Parameters
Age, years
Duration of disease, months
Number of swollen joints
Number of painful joints
DAS28
SDAI
CDAI
ESR, mm/h
CRP, mg/I
RF (+), n
A/B to CCP(+), n

Percentage of patients with Rg-erosions,

Sharp's method, %

Percentage of patients with Rg-erosions

in the examined joints, %

Ultrasonographically determined number

of joints with erosions

Radiologically determined number of joints

with erosions

On enroliment
53.5 [44.0; 61.5]
6.0 [4.0; 16.5]

7 [5; 11.5]
9.5[5.0; 14.5]
5.53 [4.54; 6.15]
28.5[19.38; 40.14]
26.25 [17.25; 36.5]
34.5 [8.5; 50]
11.4 [1.1; 35.4]
66 (87%)

63 (83%)

47

30

0.5[0.0; 1.0]

0.0 [0.0; 1.0]

2.64 [1.98; 3.92]
4.52 [1.7; 11.63]

Table 1
In 1 year In 4 years
0[0.0; 2.0] 0.5[0.0; 3.0]
1.0 [0.0; 3.5] 3.5[0.0; 6.5]

3.61 [2.64; 4.79]
9.68 [3.59; 18.29]

4.0[1.5;11.0] = 9.0[3.35; 17.95]
10.0 [4.0; 24.0] | 20.0 [12.0; 34.0]
2.51[0.2; 6.1] 2.8 [1.15; 7.35]
53 66
39 58
2.0 [0.5; 3.0] 2.5 [0.0; 6.0]
0.0 [0.0; 1.0] 1.0 [0.0; 3.0]

Note. DAS-28 (Disease Activity Score-28) — index of inflammatory activity of rheumatoid arthritis; SDAI — Simplified Disease
Activity Index of rheumatoid arthritis; ESR — erythrocyte sedimentation rate; CRP — C-reactive protein; RF (+) — positive test
for Rheumatoid factor; A/B to CCP(+) — positive test for antibodies to cyclic citrullinated peptide; X-ray/US — radiological/

ultrasound examination.

examination and 23 patients with erosions according
to the data from radiography). One year after treatment
initiation, the correlation was also weak (r=0.29;
p=0.01), while after 4 years of follow-up is has become

more clear (r=0.502; p=0.001).

We have analyzed the consistency of measurement
results obtained using different methods. The method
of Bland-Altman has demonstrated a dependence of
the difference between the ultrasonography and the

Before treatment initiation
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radiography results on the mean number of joints with
erosions, obtained using two methods (Fig. 1). All the
graphs were compiled within a standardized range
of £1.96 standard deviations, showing the expected

scattering of differences between two measurements.

After 12 months of follow-up

+1.96SD

1 (1.89)

————=————""=7— Bias (-1.15)

—{-1.96SD

------- (-4.18)

o 1 2 3 4 5 6
Mean value

At the end of follow-up

Difference between the values

1 2 3 4 5
Mean value

The lower and the upper limits of agreement at the
first point were -2.55 and 1.79 respectively, with the
dislocation to -0.38 for radiography. Upon the correlation
analysis, the findings showed a dependence of the
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—{ Bias (-1.09)
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Fig. 1. The dependence of the difference in the number of joints with erosions, measured ultrasonographically and
radiologically, on the mean value. Bland-Altman plot: upon enrollment (before treatment initiation), in 1 year from the
moment of treatment initiation and at the end of the research.
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difference in the values on its means when using the two
methods (Fig. 2). After a year of follow-up (the second
point), the limits of agreement have expanded (-4.18 for
the lower and 1.89 for the upper), the dislocation has
also become more significant (-1.15). The dependence of
the difference between the values on its mean value was
also statistically significant (see Fig. 2). After 4 years of
follow-up (the third point), the abovementioned
tendencies persisted: the lower and the upper limits
of agreement were -4.17 and 1.98, respectively, the
dislocation was significant (-1.09), there was also
a statistically significant relation of the difference
between the values and their means (see Fig. 2).

Thus, despite the presence of a mild to moderate
correlational relationship between the ultrasonography
and the radiology methods, the Bland-Altman analysis
shows a systematic discrepancy due to the significant
deviation of the absolute values, the results are partially
out of the ranges of two standard deviations, with
a demonstrated statistically significant relation of the
difference in the values and their mean values.

Before treatment initiation

After 12 months of follow-up

ORIGINAL STUDY ARTICLE

Taking into consideration the absence of agreement
between the two methods in a single point and
a more frequent detection of erosions when using the
ultrasonography, a conformity was analyzed between
the ultrasound examination and the radiography in
various follow-up time points. Due to the fact that
ultrasonography detects erosions earlier and more
frequent than radiography, the ultrasonographic
method at the beginning of follow-up and after a year
of treatment (the first and the second points) was
compared to the radiography results after 4 years of
follow-up (the third point). Upon the comparison of
the results from the ultrasound examination at the
first point and from radiography — at the third one,
a moderate correlation was found in the relationship
between the number of joints with erosions, evaluated
using two methods (r=0.46; p=0.001). The average
deviation of the radiography results comparing to the
data obtained using the ultrasound examination was
-0.13, the lower range was -2.49, the upper was 2.23
(Fig. 3, a). The correlation coefficient was 0.014 (p=0.9),

At the end of follow-up

4 )
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Fig. 2. The dependence of the difference in the number of joints with erosions, measured ultrasonographically and
radiologically, on the mean value for the two methods of detecting erosions: upon enroliment (before treatment initiation),
in 1 year from the moment of treatment initiation and at the end of the research.
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Fig. 3. The dependence of the difference in the number of joints with erosions, measured using ultrasound method upon
enroliment and radiologically at the end of follow-up, on the mean values: a — Bland-Altman plot; b — correlations.
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5% of the values were outside the interval of two
standard deviations (see Fig. 3, b).

The similar analysis was carried out when
comparing the ultrasonography results after one
year of follow-up and the radiography results at the
end of the follow-up period. There was a moderate
statistically significant dependence between the two
changes (r=0.31; p=0.006). The Bland-Altman analysis
has shown a deviation of the results being -1.07, with
the lower range of -3.94 and the upper being 1.8. The
correlation coefficient was -0.35 (p=0.0015; r?=0.13);
4% of the values did not fit into the ranges of two
standard deviations.

The Bland-Altman analysis has shown minimal
discrepancy of the results upon the comparison of
ultrasonography at the first point and of the radiography
at the third one. The mean difference between both
measurements is -0.13, only 5% of the values do not
fit into the range of two standard deviations and there
was no detected dependence of the measured
difference on the mean parameter value — the number
of joints with erosions. Only the high ranges of the
agreement do not allow for concluding on the 100%
equivalence of two methods, which is probably related
to the available limitations.

The comparison of the results for the second and
the third point has shown a significant systematic
discrepancy.

Thus, the ultrasound examination is not an
equivalent for the radiological method of detecting
erosive changes in the joints of the palms and feet,
but it is comparable to the radiological detection of
erosions after 4 years of follow-up.

DISCUSSION

We have conducted a comparative evaluation of
the results of measuring the destructive changes in
the joints of the palms and feet using the ultrasound
examination and the radiography in patients with a slight
(median — 6 months) duration of the disease. A total of
1/3 of the patients at the moment of their inclusion into
the research had erosions detectable by radiography,
which allowed for adequately tracing the progression
of destructive changes within 4 years of follow-up. The
gold standard of detecting destructive changes is the
radiography, despite its exclusion from the classification
criteria for rheumatoid arthritis issued in 2010 [26]. This
is due to delayed (as it was also shown by our research)
development of erosions, absence of which at early
stages shall not provide the possibility of early diagnostics
of rheumatoid arthritis. The exclusion are the patients, in

which a long-term inactive disease is suspected, which
can be classified as non-rheumatoid arthritis, while the
presence of typical erosions could allow for setting the
correct diagnosis [27]. It is also necessary to point out
that the detection of erosive changes at early stages is
a prognostically unfavorable factor [4, 8, 11, 19], due to
which, the search of the methods of early and accessible
detection of erosions in cases of rheumatoid arthritis is
still in progress [28-30].

The data obtained by us allow for stating the
significance of ultrasound examination as a predictive
method in the evaluation of destructive changes,
meaning the most agreement of the methods in cases
of 4 years interval between them. The absence of
agreement in the simultaneous use of the methods
can be explained by the presence of limitations (for
example, partial accessibility of the ultrasonographic
evaluation of the bone tissue contour with an
intra-articular location, the subjectiveness of the
method, the examination of the limited number of
joints). We have found that the ultrasound detection of
erosions occurs significantly earlier comparing to the
radiological examination and, hypothetically, the time
difference is not less than 4 years.

The early detection of erosions using the ultrasound
examination is described in a number of research
articles comparing the visualization methods with
simultaneous evaluation in each joint. In one of
the recent reviews, an analysis was undertaken to
estimate the sensitivity and specificity of ultrasound
examination of the locomotor system for the purpose
of identifying the synovitis and early erosive changes
in small joints for cases of rheumatoid arthritis. In the
sample provided, the sensitivity and specificity of
ultrasound examination for detecting early erosions of
the bones was 58% and 94%, respectively, including
the described earlier detection of erosive changes
by the data from ultrasound examination comparing to
radiography [9].

The comparison of two methods for detecting
erosive changes was carried out using the correlation
analysis (kappa-test) in several research works from
foreign authors, where it was shown that the estimated
degree of agreement was not high (from 0.59 to 0.74)
[11, 13]. Our research showed similar findings and it
led to the conclusion that ultrasound examination is
an effective and earlier method of detecting erosions,
with the statistical discrepancy of two methods being
minimal at the moment of enroliment into the trial
and increasing during the follow-up (from -0.38 on
enroliment to -1.15), which indicates the more often
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ultrasonographic detection of destructive changes
with the increase in the duration of the disease.

Similar results were demonstrated by U.M. Dohn
et al. [31]: based on their results, in accessible areas,
ultrasound examination also has high precision in
terms of detecting and evaluating the erosions in
rheumatoid arthritis patients. Also interesting is the
research by R.H. Mohammed et al. [32] on comparing
the capabilities of ultrasound examination and
radiography in the diagnostics of early rheumatoid
arthritis: of the 720 palm joints examined using the
ultrasound, erosions were detected in 23 (3%) joints
of 7 (18%) patients comparing to radiography, where
the erosions were detected in 7 (1%) palm joints in
3 (8%) patients. Thus, the number of palm joints with
erosions detected by ultrasound examination was
3.28 times more than the number detected using
radiography images. Similarly, the number of patients
with erosions in palm joints based on the data from
ultrasound examination was 2.33 times higher than the
number detected in the radiography images. These
differences were statistically significant.

CONCLUSION

We have not found any proof of equivalence for
the ultrasound examination and the radiography in
detecting erosions in the joints of the palms and feet.
With an increase in the follow-up time, the relation of
changes detectable using the ultrasound examination
and the radiography becomes more significant, but
the clinical value of such a late detection of erosions in
cases of rheumatoid arthritis is doubtful.

The detected delayed agreement of radiological
and ultrasonographic detection has a great importance
in further validation and clinical implementation of
ultrasound examination for detecting the destructive
arthritis in patients with early stages of rheumatoid
arthritis.
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