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ABSTRACT

Objective: Rheumatoid arthritis (AR) is the most common systemic inflammatory disease of joints,
with prevalence of 1% worldwide. Bone erosion (BE) is a central feature of rheumatoid arthritis and
is associated with disease severity and poor functional outcome. Conventional Radiography (CR)
and Ultrasonography (US) play an important role in the diagnosis of RA. The aim of this study was to
compare the value of two methods in the detection of BE in AR patients. Methods: In this cross-sec-
tional study, 111 patients with confirmed RA have been randomly selected and were studied. A
checklist which includes demographic information such as age, gender, place of residence, history
of smoking, education level and history of rheumatologic disease was completed for all patients,
and then radiography and high-resolution US of dominant hands and wrists of metacarpophalangeal
(MCP) joint were performed. Collected data was analysed by statistical methods in SPSS version 22.
Results: The results of this study showed that there is no significant difference between these two
methods in detection of BE. In age groups < 44 years old, US with 98% had more sensitivity than
CR with 89%. Conclusion: Results showed that there is no significant difference in diagnostic value
of US in bone erosion in patients with rheumatoid arthritis, in comparison with CR in terms of gender
and diagnosis for the existence of erosions; however, in determining the amount of BE in age groups
< 44 years old, US has better performance than CR.
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antirheumatic drugs (DMARDs) prevent bone erosion
(BE) changes and are important in the reduction of dis-
ease progression. There are new strategies for treating
rheumatoid arthritis, but the patient’s own preference
had an important role in the choice of treatment.?® The
goals of the treatment included minimizing pain and joint
swelling, preventing deformity (such as diversion to ul-
nar) and radiographic destruction of the joint (such as
erosions), saving the quality of life (individual and work)
of the person and externally detailed demonstration con-
trol.#® Conventional radiography (CR) plays an important
part in the diagnosis of RA that has high specificity in the
detection of erosions.

Rheumatoid arthritis is a progressive chronic inflammato-
ry disease where joint pain and stiffness ultimately lead to
joint destruction. Recent studies showed that progres-
sive disease had linear relation with joint erosions. Radio-
logical destructive changes of the joint are an important
index for prediction prognosis of RA, but the rate of BE
in primary years of RA process were high. One of the
important findings in radiologic study was bone erosions
that are more prevalent in onset of disease. About 70%
of patients had erosions in their hand or foot that oc-
curred by the end of the first two years.®

Bone erosion is a radiological term and reflects the fact
that imaging is used for detection. Erosions are visible on
plain radiographs as breaks in the cortical bone surface,
and are often accompanied by loss of the adjacent tra-
becular bone."

Bone erosions constitute a key outcome measure in RA
and are predictive of a more severe course of disease
with a higher degree of disability and increased mortality. ™
Due to the lack of studies on the diagnostic value of ul-
trasonography (US) in detection of BE in patients with
rheumatoid arthritis in Ardabil province, Iran, as well as in
the whole country, and the importance of rheumatoid ar-
thritis disease and its early diagnosis with low cost meth-
ods, the aim of this study was to evaluate the diagnostic
value of US in detection of BE in patients with RA.

METHODS AND MATERIALS

Study design and Patients

This cross-sectional study was done on 111 patients
with diagnosis of rheumatoid arthritis during years 2017-
2018. All of patients in this study were seropositive (RF,
anti-CCP).

Patients with RA diagnosis aged 15 to 75 years were
enrolled in the study; patients under the age of 15 and
over 75 years and pregnant women were excluded. This
study was approved by the ethics committee of Ardabil
University, Iran. All participants gave written informed
consent.

All patients in this study were seropositive (not discussed
in this study), and we only showed that the number of
erosions in US was more than the number of erosions

in CR. This is because seeing erosion in the early stages
of diagnosis is a typical finding, and also exists in cas-
es in which we could not confirm the disease based on
symptoms and signs. Thus, using US in early stages for
diagnosis confirmation, early treatment of disease and
prevention of erosions could be effective and prevent de-
formities in the future. Firstly, all patients were clinically
evaluated without US. Then all patients went to US, with
their US results interpreted by a radiologist and entered
in a checklist for analysis. In this study, we showed the
value of US in early finding of erosions in the early stages
of RA which had not appeared in radiography. In most of
cases, we could not diagnose based on clinical symp-
toms or laboratory findings, and there was a delay in
treatment due to loss of golden time for early treatment,
which unfortunately led to the patient’s loss.

Data collection and performing x-ray methods

A checklist including demographic information such as
age, gender, residence, history of smoking, education
level and history of rheumatologic diseases were com-
pleted for patients. Hand and wrist radiography and
high-resolution US from the MCP joints of wrist from the
dominant hand of the patients was performed. Erosions
were registered by US and x-ray in both wrists and then
compared together. Finally, the rate of consistency of
erosion lesions were evaluated at the time of diagnosis.
The evaluation of x-ray and US was done by an expert
blinded radiologist in different times in a clinic and the re-
sults were registered in the checklist and then analysed.
In this study for radiology we used “Samsung Madison
Model RS 80 2017 linear probe 12 Mega Hertz”.

Statistical Analysis

Collected data was analysed using statistical methods
such as tables and graphs, and continuous variables
were reported as mean + standard deviation (SD). Vari-
ables were compared by using either the Student’s t-test
or x? test as appropriate. P values <0.05 (two-tailed)
were considered significant. SPSS (Statistical Package
for Social Sciences) for Windows version 22.0 (IBM; Chi-
cago,lL, USA) was used for all statistical analysis.

RESULTS

Of all patients, 19% were male and 81% were female.
The average age of the patients was 43.56 + 10.75 and
the average age of men was 43.3 + 11.3 and women
was 43.27+ 10.91 years (Table 7). BE were detected in
103 patients (92.8%) by CR and in 108 (97.3%) by US.
There was a significant difference between US and CR
in patients under 44 years of age and there was no sig-
nificant difference in patients over 44 years of age in the
detection of BE. In determining the number of BE, the
radiography diagnostic power with average diagnosis
of 2.25 + 0.96 points was significantly lower than ultra-
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Figure 1. Signs of bone erosion and
destruction in ultrasonography.

Table 1. Demographic data of all participants in study.

Figure 2. Signs of bone erosion and
destruction in radiology.

Demographic characteristics n %
Female 90 81
Gender Male 21 19
<44 55 49.5
Age years) >=44 56 50.5
Home-based 86 78
Occupation Non-employed 18 16
Employed 7 7

Table 2. Diagnostic value of US and
radiography in detection BE by age.

Age US (%) Radiography p value
groups (%)

<44 98 89 0.01

=> 44 96 96 0.5

US: ultrasonography.

Table 3. Diagnostic value of US and radiography
in detection of BE by patient gender.

Age Gender % p value
groups

M 38

us 0.9
F 90
i B, M 92

Radiogra 0.9
phy F 90

sound diagnostic power with 3.9+1.25 points. It can be
said that US is sensitive than CR (Figure 1 and Figure
2). In the age group under 44 years, BEs were seen in
CR with 89% and US with 98% and the difference was
significant (Table 2).

The diagnostic value of US in BE was 92% in male pa-
tients, which was similar to the 90% rate in female pa-
tients. The gender of patients did not have an effect on
the diagnostic value of BE (Table 3). In assessing the di-
agnostic value of US in BE in patients with RA and com-
paring it with CR, it was found that there was a significant
difference between the two diagnostic methods among
employed patients, but in other cases (non-employed,
home-based) this difference was not significant.

DISCUSSION

In this study, 111 patients were enrolled: 21 (19%) were
male and 81% were female. The average age of the pa-
tients was 43.56 + 10.75, the average age of the men
was 43.6 £ 11.3 and women was 43.97 + 10.91. Of all
patients, 96 (86.5%) had BE. In our study, there was no
significant difference between the diagnostic value of US
and CR, and US was used as an alternative method for
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diagnosis of RA, which was similar to Cwikla et al. study
results.” Gartner et al. in a study showed that US as
compared with clinical evaluation is a sensitive device for
assessing synovitis in RA, and argued that low scores
for power Doppler (PD) and grey-scale (GS) ultrasound
signals may not necessarily reflect the presence of active
synovitis in RA joints. "2 Brentado et al. in a study showed
that US is beneficial to assess potential severity of early
RA.™®

Baillet et al. in a study showed that US is more effec-
tive in determining erosions from CR and similar to MR,
which was in line to our study results, since in our study
we concluded that US is an effective method for detec-
tion of erosions;™ however, In a study by Zayat et al., it
was found that the prevalence of erosions detected by
US was not suitable for RA; which was opposite to our
findings.® Wakefield et al. in line with our study results
showed that US is a suitable method for detection BE
toward to CR. '® Dohn et al. showed that in available ar-
eas, US has high precision in detection and evaluating
BE in RA patients, and in smaller areas, it is generally
better than CT which was similar to our study results.'”
Rowbotham et al. in a study showed that both methods
are important in the diagnosis and management of AR.'®
Wakefield et al. have compared the ability of US with
CR to detect BE of the MCP joints in RA patients and
showed that US is a reliable technique that detects more
erosions than CR especially in early RA, which was simi-
lar to our study results.'®

CONCLUSION

The result of this study showed that there is no significant
difference in the diagnostic value of US in detection of BE
in patients with RA, in comparison with CR in terms of
gender and detection of BE. However, in patients under
44 years old and in employed patients, the diagnostic
value of US was significantly more than CR. It is suggest-
ed that a study be conducted with more samples in the
future.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

REFERENCES

1. Schett G, Gravallese E. Bone erosion in rheumatoid arthritis:
mechanisms, diagnosis and treatment. Nat Rev Rheumatol 2012
Nov;8(11):656-64.  [https://doi.org/10.1038/nrrheum.2012.153]
[PMID: 23007741] [PMCID: PMC4096779]

2. Weidekamm C, Koller M, Weber M, Kainberger F. Diagnostic val-
ue of high-resolution B-mode and doppler sonography for imaging
of hand and finger joints in rheumatoid arthritis. Arthritis Rheum
2016;48:325-33.  [https://doi.org/10.1002/art.10784]  [PMID:
12571840]

3. Aletaha D, Neogi T, Siiman AJ, Birnbaum NS, Burmester GR, Bykerk
VP, et al. Rheumatoid arthritis classification criteria: an American
College of Rheumatology/European League Against Rheumatism
collaborative initiative. Arthritis Rheum 2017;62:2569-81.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Geusens PP, Finzel S. Imaging: Bone erosions in rheumatoid arthri-
tis: better to see more. Nat Rev Rheumatol 2013;9:385. [https://
doi.org/10.1038/nrrheum.2013.89] [PMID: 23752941]

Ripke S, Sanders AR, Kendler KS, Levinson DF, Sklar P, et al.
Genome-wide association study identifies five new schizophrenia
loci. Nat Genetics 2011;43:969. [https://doi.org/10.1038/ng.940]
[PMID: 21926974] [PMCID: PMC3303194]

Ostergaard M, Pedersen SJ, Dehn UM. Imaging in rheumatoid
arthritis—status and recent advances for magnetic resonance im-
aging, ultrasonography, computed tomography and conventional
radiography. Best Pract Res Clin Rheumatol 2015;22:1019-44.
[https://doi.org/10.1016/j.berh.2008.09.014] [PMID: 19041075]
Howe CR, Gardner GC, Kadel NJ. Perioperative medication man-
agement for the patient with rheumatoid arthritis. J Am Acad Or-
thop Surg 2006;14:544-51. [PMID: 16959892]

Mitchell KL, Pisetsky DS. Early rheumatoid arthritis. Curr
Opin  Rheumatol 2007;19:278-83. [https://doi.org/10.1097/
BOR.0b013e32805e87bf] [PMID: 17414956)

Basiri Z, Biranvand M, Nadi E, Gholyaf M, Samet M. Correlation be-
tween Joint Erosion and Clinical and Laboratory Findings in Rheu-
matoid Arthritis. Avicenna J Clin Med 2009;15(4):39-43.

@degérd S, Landewé R, van der Heijde D, Kvien TK, Mowinckel
P, Uhlig T. Association of early radiographic damage with impaired
physical function in rheumatoid arthritis: a ten-year, longitudinal ob-
servational study in 238 patients. Arthritis Rheum 2006;54:68-75.
[https://doi.org/10.1002/art.21548] [PMID: 16385497]

Cwikta JB, Zbikowski P, Kwiatkowska B, Buscombe JR, Su-
dot-Szopinska |. Radiosynovectomy in rheumatic diseases. J Ul-
trason 2014;14:241. [https://doi.org/10.15557/JoU.2014.0024]
[PMID: 26673861] [PMCID: PMC4579679]

Gértner M, Mandl P, Radner H, Supp G, Machold KP, Aletaha D,
et al. Sonographic joint assessment in rheumatoid arthritis: as-
sociations with clinical joint assessment during a state of remis-
sion. Arthritis Rheum 2013;65:2005-14. [https://doi.org/10.1002/
art.38016] [PMID: 23686535]

Funck-Brentano T, Gandjbakhch F, Etchepare F, Jousse-Joulin S,
Miquel A, Cyteval C, et al. Prediction of radiographic damage in
early arthritis by sonographic erosions and power Doppler signal:
a longitudinal observational study. Arthritis Care Res (Hoboken)
2013;65:896-902.  [https://doi.org/10.1002/acr.21912]  [PMID:
23212992]

Baillet A, Gaujoux-Viala C, Mouterde G, Pham T, Tebib J, Saraux
A, et al. Comparison of the efficacy of sonography, magnetic res-
onance imaging and conventional radiography for the detection of
bone erosions in rheumatoid arthritis patients: a systematic review
and meta-analysis. Rheumatology 2016;50:1137-47. [https://doi.
org/10.1093/rheumatology/keq437] [PMID: 21278073]

Zayat AS, Ellegard K, Conaghan PG, Terslev L, Hensor EM, Frees-
tion JE, et al. The specificity of ultrasound-detected bone erosions
for rheumatoid arthritis. Ann Rheum Dis 2015;74:897-903. [https://
doi.org/10.1136/annrheumdis-2013-204864] [PMID: 24445255]
Wakefield RJ, Gibbon WW, McGonagle D, Pease C, Green MJ,
Veale DJ, et al. The value of sonography in the detection of bone
erosions in patients with rheumatoid arthritis: a comparison with
conventional radiography. Arthritis  Rheum 2000;43:2762-70.
[https://doi.org/10.1002/1529-0131(200012)43:12%3C2762::AID
-ANR16%3E3.0.CO;2-#]

Dohn UM, Terslev L, Szkudlarek M, Hansen MS, Hetland ML, Han-
sen A, et al. Detection, scoring and volume assessment of bone
erosions by ultrasonography in rheumatoid arthritis: comparison
with CT. Ann Rheum Dis 2013;72:530-4. [https://doi.org/10.1136/
annrheumdis-2011-201114] [PMID: 22589380]

Rowbotham EL, Grainger AJ. Rheumatoid arthritis: ultrasound
versus MRI. AUJR Am J Roentgenol 2011;197:541-6. [https://doi.
org/10.2214/AJR.11.6630] [PMID: 21862794]

113


https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23007741
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23007741
https://doi.org/10.1038/nrrheum.2012.153
https://www.ncbi.nlm.nih.gov/pubmed/23007741
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4096779/
https://doi.org/10.1002/art.10784
https://www.ncbi.nlm.nih.gov/pubmed/12571840
https://www.ncbi.nlm.nih.gov/pubmed/12571840
https://doi.org/10.1038/nrrheum.2013.89
https://doi.org/10.1038/nrrheum.2013.89
https://www.ncbi.nlm.nih.gov/pubmed/23752941
https://doi.org/10.1038/ng.940
https://www.ncbi.nlm.nih.gov/pubmed/21926974
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3303194/
https://doi.org/10.1016/j.berh.2008.09.014
https://www.ncbi.nlm.nih.gov/pubmed/19041075
https://www.ncbi.nlm.nih.gov/pubmed/16959892
https://doi.org/10.1097/BOR.0b013e32805e87bf
https://doi.org/10.1097/BOR.0b013e32805e87bf
https://www.ncbi.nlm.nih.gov/pubmed/17414956
https://doi.org/10.1002/art.21548
https://www.ncbi.nlm.nih.gov/pubmed/16385497
https://doi.org/10.15557/JoU.2014.0024
https://www.ncbi.nlm.nih.gov/pubmed/26673861
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4579679/
https://doi.org/10.1002/art.38016
https://doi.org/10.1002/art.38016
https://www.ncbi.nlm.nih.gov/pubmed/23686535
https://doi.org/10.1002/acr.21912
https://www.ncbi.nlm.nih.gov/pubmed/23212992
https://www.ncbi.nlm.nih.gov/pubmed/23212992
https://doi.org/10.1093/rheumatology/keq437
https://doi.org/10.1093/rheumatology/keq437
https://www.ncbi.nlm.nih.gov/pubmed/21278073
https://doi.org/10.1136/annrheumdis-2013-204864
https://doi.org/10.1136/annrheumdis-2013-204864
https://www.ncbi.nlm.nih.gov/pubmed/24445255
https://doi.org/10.1002/1529-0131(200012)43:12%3C2762::AID-ANR16%3E3.0.CO;2-
https://doi.org/10.1002/1529-0131(200012)43:12%3C2762::AID-ANR16%3E3.0.CO;2-
https://doi.org/10.1136/annrheumdis-2011-201114
https://doi.org/10.1136/annrheumdis-2011-201114
https://www.ncbi.nlm.nih.gov/pubmed/22589380
https://doi.org/10.2214/AJR.11.6630
https://doi.org/10.2214/AJR.11.6630
https://www.ncbi.nlm.nih.gov/pubmed/21862794

	SELIDA POSTER_06-19
	MediterrJRheumatol-2019-30(2).pdf

