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  ABSTRACT 
  Objective   The objectives were: (1) to determine if 

ultrasound (US) can detect more erosions in erosive 

osteoarthritis (EOA) of the interphalangeal (IP) joints than 

conventional radiography (CR); and (2) to explore the 

frequency of structural and infl ammatory fi ndings in EOA 

and non-EOA.  

  Methods   Structural changes and the anatomical 

phase were scored on CR in IP joints of 31 patients 

with EOA and 7 patients with non-EOA. Structural and 

infl ammatory changes were scored by US. The frequency 

of sonographic fi ndings was compared between the 

anatomical phases and between EOA and non-EOA by 

generalised estimation equation (GEE) modelling.  

  Results   US detected 68 of 72 (94.4%) erosions seen 

on CR. US detected 45 additional erosive joints in EOA. 

The frequency of joint effusion and power Doppler signal 

was similar in EOA compared to non-EOA (p=0.91 and 

p=0.68, respectively). Statistically signifi cantly more 

synovitis was present in full erosive phase compared to 

non-erosive phases in EOA (p=0.04). No differences in 

infl ammatory fi ndings were found between non-erosive 

phases in EOA and non-EOA.  

  Conclusion   US is capable of detecting erosions in 

radiographic non-erosive phases. The highest frequency 

of synovitis is present in erosive joints but infl ammatory 

fi ndings are common in all anatomical phases of EOA and 

non-EOA.      

  INTRODUCTION 
 Erosive osteoarthritis (EOA) of the interphalangeal 
(IP) joints is an important subtype of hand osteoar-
thritis (OA). It is characterised by a rather aggres-
sive clinical course and causes pain and limitation 
of function.  1     2   Controversy remains in the literature 
as to whether EOA is a separate disease entity.  1     3     4   
As infl ammatory episodes characterise the onset of 
this disease, EOA is sometimes called ‘infl amma-
tory OA’.  5     6   

 The diagnosis is based upon conventional radi-
ography (CR) that shows typical central erosions 
and collapse of the subchondral bone.  1     4     7     8   Several 
radiographic phases are being recognised in EOA.  4   
Unfortunately, the radiographic appearance of ero-
sions shows a delay with respect to the clinical 
presentation. 

 As in rheumatoid and psoriatic arthritis, ultra-
sound (US) may serve as a tool to identify the ero-
sions before CR does.  9     10   A recent study reported 
the presence of many infl ammatory sonographic 
features in EOA and a high percentage of power 
Doppler (PD) signal, which is consistent with the 
infl ammatory nature of the disease.  11   

 The aims of this study were twofold: (1) to deter-
mine if US can detect more erosions in EOA than 
CR in different radiographic anatomical phases, 
and if erosions are present in radiographic non-
 erosive hand OA; and (2) to explore the frequency 
of structural and infl ammatory sonographic fi nd-
ings in EOA and non-EOA.  

  PATIENTS AND METHODS 
  Patients 
 All 18 IP fi nger joints of 38 patients were examined 
by US and CR. All patients fulfi lled the American 
College of Rheumatology criteria for hand OA.  12   
A total of 31 patients were diagnosed as having 
EOA (26 women) with a mean age of 60.7 years 
(SD ±6.7) and mean disease duration of 10.3 years 
(SD ±4.9). Diagnosis of EOA was based upon pres-
ence of radiographic erosions in at least one joint. 
Seven consecutive patients with non-EOA (all 
women) with a mean age of 63.7 years (SD ±4.3) 
and mean disease duration of 10.6 years (SD ±4.0) 
were examined. The study was approved by the 
local ethics committee and informed consent was 
obtained from each participant.  

  Imaging techniques 
 Posteroanterior CR and US were performed on the 
same day. US was performed using a MyLab 25 
(Esaote, Genova, Italy) machine with a 10–18 MHz 
linear array transducer by a rheumatologist, expe-
rienced in musculoskeletal US (RW) and blinded 
for diagnosis. The PD was set to a frequency of 8.3 
MHz, and a pulse repetition frequency of 500 MHz. 
Longitudinal and transverse scans were performed 
on dorsal and volar sides, sequentially with the 
fi nger extended and in maximal fl exion, allowing 
maximal visualisation of the joint surface.  

  Assessments 
 All sonographic images were scored by RW for 
the presence of structural lesions, that is, erosions 
(defi ned as a cortical break, confi rmed in two per-
pendicular planes) and osteophytes or bone pro-
liferations, and infl ammatory signs (joint effusion, 
greyscale synovitis and intracapsular increased 
PD signals), as defi ned by the criteria of Outcome 
Measures in Rheumatoid Arthritis Clinical Trials 
(OMERACT;  fi gure 1 ).  13   A second experienced 
sonographer (PC), blinded for diagnosis, repeated 
the scoring of the stored US images in 10 patients.  

 All joints of patients with EOA were classi-
fi ed independently by GV on CR according to 
the anatomical phase scoring system, including 
the ‘N’ (normal), ‘S’ (stationary, showing minimal 
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degenerative signs), ‘J’ (complete loss of joint space), ‘E’, (ero-
sive) and ‘R’ phase (remodelling) ( fi gure 2 ).  4   Joints of patients 
with non-erosive OA were scored as normal or abnormal (ie, 
showing radiographic signs of degenerative disease).   

  Statistical analysis 
 Generalised estimation equation (GEE) modelling was used to 
compare frequencies of sonographic fi ndings between different 
radiographic phases and between EOA and non-EOA with cor-
rection for subject level (α=0.05). OR and 95% CI were calcu-
lated with the normal and erosive phase as referent. Inter-reader 
reliability (RW and PC, measured by unweighted κ statistics) 
was found to be excellent for all variables (κ=0.91 for erosions, 
κ=0.98 for osteophytes, κ=0.98 for effusion, κ=0.99 for grey-
scale synovitis and κ=0.94 for PD signal).   

  RESULTS 
  Structural fi ndings 
 The distributions of radiographic anatomic phases of all 558 
joints in EOA and of normal or affected joints in 126 joints in 
non-EOA are shown in  table 1 .  

 US detected 68 of 72 (94.4%) radiographic erosive joints. 
Moreover, 45 additional erosive joints were identifi ed by US 
(p=0.01) (11 in ‘N’, 15 in ‘S’, 4 in ‘J’ and 15 in ‘R’ phase). US 
missed erosions in four joints compared to CR. No statisti-
cal signifi cant differences were found between the frequency 
of erosions in ‘N’ compared to ‘S’ and ‘J’ phases (p=0.11 and 
p=0.98, respectively). Comparisons of frequencies of erosions 
between all phases in EOA are shown in the supplementary 
material. 

 In the non-EOA, US detected erosions not visible on CR in 
6 of 126 (4.8%) joints. No signifi cant differences were found 
between the normal and affected joints in non-EOA (p=0.21) 
(supplementary material). 

 Osteophytes were detected by US in 340 of 558 (60.9%) and 
79 of 126 (62.7%) joints in EOA and non-EOA, respectively. CR 
was found less sensitive (45.4% in EOA (p=0.001) and 43.3% in 
non-EOA (p=0.007)). US detected 244 of 253 and 48 of 55 radio-
graphic osteophytes in EOA and non-EOA, respectively. The 
frequency of bony proliferations was highest in the ‘R’ joints 
(95.8%).  

  Infl ammatory fi ndings 
 Greyscale synovitis was seen in 92 of 558 (16.5%) joints in EOA 
and in 16 of 126 joints (12.7%) in non-EOA (p=0.076). Joint effu-
sion was present in 254 of 558 (45.5%) joints in EOA and in 61 
of 126 (48.4%) in non-EOA (p=0.91). Only small percentages of 
PD signals were found: in 12 of 558 (2.2%) joints in EOA and in 

N S J E R

  Figure 2     Anatomical phases described on radiology. E, erosive phase; 
J, complete loss of joint space; N, normal joint; R, repair/remodelling; 
S, stationary joint with classic osteoarthritis features.    
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  Figure 1     Sonographic images of interphalangeal (IP) fi nger joints. 
1–4: longitudinal scan of a proximal IP joint; 2: the selected area of 
anechoic signal represents effusion of the joint, asterisk: greyscale 
synovitis; 3: arrows aligning the anterior joint capsule, asterisk: 
greyscale synovitis, double asterisk: intracapsular and extracapsular 
power Doppler signals; 4: arrow showing a bony proliferation or 
osteophyte; 5: transverse scan of a proximal IP joint, arrow: showing an 
irregularity of the bony surface representing a bone erosion (confi rmed 
in longitudinal view).    
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(18%). However, frequencies up to 20% have been reported 
in normal proximal IP joints.  17   Additionally, we could not con-
fi rm the high percentages of PD signal reported by Vlychou  et al  
(22.4%). However, our data (5.6%) are in line with a study in 
patients with symptomatic hand OA (6.8%).  18   In the present 
study, a similar frequency of infl ammatory signs was seen in 
the control group of non-EOA compared to non-erosive joints 
in EOA. The role of infl ammation in the pathogenesis of EOA 
is not yet clear. 

 There are some limitations to this study. Firstly, the number 
of patients in the control group was rather small. Secondly, no 
longitudinal follow-up has been performed. And thirdly, no 
other imaging constructs were present to confi rm the sono-
graphic features. 

 In conclusion, US can detect erosions not seen by CR in 
erosive and non-erosive IP OA and may be supplementary to 
CR in establishing erosive features in radiographic non-erosive 
hand OA. Infl ammatory features are slightly more prevalent 
in the full erosive phase but they are not specifi c for erosive 
disease.   
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 E, erosive phase; EOA, erosive osteoarthritis; J, complete loss of joint space; N, normal joint; PD, power Doppler; R, repair/
remodelling; S, stationary joint with classic osteoarthritis features.   
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