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Physiology and Anatomy  
 

Introduction 

 

Juvenile idiopathic arthritis is the most common 

inflammatory arthritis in children[1]. This disease can 

potentially lead to severe bone and joint destruction [2] or 

even disable the child, thus requiring early diagnosis, 

rendering an opportunity for effective therapy [3 - 6]. It is 

important to plan follow-ups of these patients. Clinical 

evaluation of joint damage in juvenile idiopathic arthritis is 

often difficult [7]. It is wise to supplement these with other 

radiological means. The musculoskeletal ultrasound is a 

useful tool for early detection and monitoring of subclinical 

synovitis [8-11]. Amongst the adult, The musculoskeletal 

Ultrasound is a good development in the evaluation of 

chronic inflammatory joint disease with OMERACT criteria 

defining ultrasound synovitis. 

 The objective of our study was to : search for the 

ultrasonographic afflictions of metacarpophalangeal and 

metatarsophalangeal joints notably ultrasonographic   

synovitis, the intra articular liquid accumulations  , the 

cartilaginous vascularisation, bone erosion and to compare 

them with the clinical aspects (pain , swelling , limitations of 

mobility). 

Materials and Methods   

 We conducted a  transverse study  . We included 

children fulfilling the criteria of JIA defined by ILAR 2001 

.The verbal consent made by the children and / or their 

parents. Variables such as [sex , age , duration of the disease, 

subgroup of JIA , inflammatory status  (ESR et CRP) , and 

immunologic (rheumatoid factor )] were included for each 

patients. Clinical assessment:a bilateral clinical examination 

 was performed by a senior  rheumalogist , to search for the 

presence or abscence of  swelling ,pain , limitation of 

mobility of MCP 2 at 5  and MTP 1 at 5. Ultrasonographic 

assessment: 

Characteristics of the ultrasonography: 

 Linear sound echography (14 MHz) with doppler power 

less than 3 days after clinical evaluation, on blinding the 

clinical data. Bilateral Examination (MCP 2 at 5 and  MTP 1 

at 5) with longitudinal and transverse exploration by the 

dorsal route [figure1]. Ultrasound examination was 

performed by a senior sonographer rheumatologist.  

 

Figure 1.  Explorations by dorsal route transverse for 

MCP and longitudinal for MTP.
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ABSTRACT 

The objective of our study was to search for the ultrasonographic afflictions of the 

metacarpophalangeal and metatarsophalangeal joints notably ultrasonographic synovitis , 

intra articular liquid accumulations , cartilaginous vascularisation as well as bone erosion 

and to compare them with the clinical aspects ( pain , swelling , limitations of mobility ). 

It was a transverse study ,comprising exclusively the cases of JIA corresponding to the 

criteria of ILAR 2001 . All the patients were clinically examined to look for pain , 

synovitis or articular limitations. Linear sound echography (14 MHz) with doppler power 

, was used . The OMERACT criteria were utilised for evaluating the ultrasonograhic 

synovitis ; The software  SPSS21 was employed as test statistic. 34 patients were 

included , with 612 joints . The mean age was 10,80 ± 3,29 .  Total number of painful 

articulations of 31 (94%); synovitic articulations was 4 (12%); total number of 

ultrasonography synovitis was 110 ( 18 %). In patients with normal clinical examination, 

ultrasound showed abnormalities in 159 (27 %) joints , the most frequent localization was 

at the MTP joints in 86 ( 54% ) p < 0,001.Presence subclinical synovitis for 73(66 %)         

p< 0,001 .Our study detected subclinical synovitis ;this study suggests that ultrasound is 

an important supplement to clinical examination and should be performed in a systematic 

way to evaluate the activity of the disease. 
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Ultrasonographic signs: presence or absence of ; 

ultrasonography synovitis: semi quantitative evaluation 

criteria OMERACT (Grade1 : simple hyperaemia with 3 

simple spots or 2 confluent spots or 1 confluent spot 

associated with a simple spot ; grade2 : moderate hyperaemia 

involving less than  50% synovial hypertrophy ; grade 3 : 

marked hyperaemia involving more than 50% synovial 

hypertrophy); Doppler Power of ultrasonographic synovitis ; 

intra-articular liquid collection ; cartilaginous Vascularization 

;bone Erosion. 

Statistical analysis: the variables were summarized by 

frequency (in percentage).The software SPSS21 was 

employed ;(chi 2) was used as test statistic , with p fixed at 

0,05. 

Results 

34 patients were included  ,  with  612 joints in total. The 

mean age was 10,80 ± 3,29 ; sex ratio  was  0,90 ( 18 girls for 

16 boys) ; the duration of JIA was  5,70 years ± 2,73 ; the 

mean diagnostic delay was 6years ± 3. Our study found 11 

cases (32,40%) of systemic arthritis, 8(23,50%) poly- 

articular  seronegative, oligoarticular 8(23,5%), arthritis 

enthesitic 5(14,7%). The clinical examination revealed 

pathology in 33 ( 5,40 % ) articulations with  pain  present in 

31 (94%) of them[table 1] . 12( 35% ) of the patients had the 

ESR with 7 (58 ) had  a ESR greater than 20mm/h .10 (29%) 

patients did the CRP and 4(40%) had a CRP greater than 6 

mg/l . 

Table 1. Descriptive characteristics of clinical and 

ultrasonography signs. 

 Frequency                                                                                                                                           

Total number of joints                                                                   612 

Clinical examination pathologic                                            33(5,4%) 

MCP      18 (55%) 

MCP3     7(22%) 

MTP      15 (45%) 

MTP2 5( 15%) 

Pain                                                                                   31 (94%) 

Swelling                                                                              4 (12%) 

Limitations                                                                         2(6%) 

echographically pathologic joints                                                184(30%) 

ultrasonography synovitis                                                 110 (60%) 

ultrasonography synovitis doppler positive                         33 (18%) 

cartilaginous vascularization                                               68 (37%) 

bone erosion                                                                       17 ( 9%) 

-The percentage of clinical signs obtained with the number of 

clinical examination pathologic joints       

( N=33 ). 

-The percentage of ultrasonography signs obtained with the 

number of  echographically pathologic joints ( N = 184 ).                                                

Number of joints  echographically   pathologic was   184  

( 30% ) . Total   number of ultrasonographic  synovitis was 

110 ( 60%) [figure2];  total number of bone erosions was 17  

( 9% ) and these signs were respectively  more pronounced in 

the MCP4 17 (15,45%) , MCP5 5(29%). [Table1 and 2] . 

Patients with normal clinical examination, ultrasound 

showed abnormalities in 27% ( 159/579) of joints , the most 

frequent localization was MTP joints 54% (86/159)  mainly 

MTP1 joints  40 /159( 25% ) p <  0,001 .The ultrasound was 

normal , whereas of all  the patients, 30% (10/33) had joints 

with at least one clinical sign, the most frequent localization 

was MTP in 80 % (8/10) mainly MTP 2 at  30 % ( 3/10)           

p <  0,001. We obtained 66% (73/110) of subclinical  

synovitis which is very statistically significant 

 

 

Figure 2 :  Power Doppler synovitis positive  MCP 4 

left ; bone erosion MCP 5 left , dorsal longitudinal and 

axial cuts  .     

Table 2 . localization of ultrasonography signs. 
 ultrasonography  

synovitis    

 (  N = 110 ) 

 

Frequency 

ultrasonography  

synovitis   DP+         

( N = 33 )  

Bone 

erosion 

( N =17) 

 

MCP     56   ( 51% )                                      25(76%) 10 (59%) 

MCP2 13    (11,82%) 5(15%) 4 (24%) 

MCP3 13    (11,82%) 8(24%) - 

MCP4 17    ( 15,45%)   7 (22%)                                         1 (6%) 

MCP5 13    (11,82%)                                    5(15%)                                          5 (29%) 

MTP 54    (49 % ) 8(24%)                                         7 (41%) 

MTP1 27    (24,55%)                                    5 (15%)                                         1 (6%) 

MTP2 12   (11%) 3 (9%)                                              - 

MTP3 8    (7,27%)                                           - 1 (6%) 

MTP4 4     (3,64%)                                          - - 

MTP5 3    (2,73%)                                           - 5 (29%) 

DP+ : Positive Power Doppler. 

p < 0,001 and localization at MCP  51% (37/73) [table 

3]. ultrasound confirmed clinical synovitis in 100 % (4/4)           

p=0,043. According to the distribution of ultrasound 

synovitis vis a vis type of JIA , we obtained respectively in 

systemic form 48% (53/110), polyarticular sero-negative 

form 30%(33/110), oligo articular form 13%(14/110) 

,arthritis and enthesitic form9%(10/110).  The bone erosions 

were present in 35%( 6/17) of the systemic form, 47% (8/17) 

of the  polyarticular seronegative form. Amongst the patients 

having limitation of movement, none of them had had bone 

erosion. The Doppler positive  synovitis was associated with 

bone erosion in 29% (5 /17) of the cases p ˂ 0,001. The 

modification of diagnosis obtained in oligo articular form           

2/ 34 ( 5,8%). 

Table3 .  Ultrasonography synovitis association with 

clinical characteristic and other ultrasonography signs. 
  Ultrasonographic  synovitis   P 

Yes( N = 110 )  NO ( N =502) 

Clinical 

examination 

normal              

73 (66% )        427  (85%)                      ˂ 0.001 

 

systemic JIA                          29 ( 26%)            

Polyarticular 20 (18 %)   

 Oligo articular                      14 (13 %)   

pathologic 37 ( 34%)      75   (15%)  

Intra-articular liquid 

collection     

29 (26%)        32 ( 6% ) ˂ 0.001 

cartilaginous 

Vascularization        

24 (22% ) 43 (9 % )             ˂ 0.001 

Bone Erosion 5   (4,5% ) 9 (2 %)                0.087 
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Table 4 .  Localization of subclinical synovitis. 

 Frequency      ( N=73 ) 

MCP   

MCP 2 8 ( 11% ) 

MCP 3 6  ( 8 % ) 

MCP 4 10  (14%) 

MCP 5  8  (11%) 

MTP  

MTP1 18(25%) 

MTP2 9(12%) 

MTP3 5(7%) 

MTP4 5(7%) 

MTP5  4(5%) 

Discussion  

Ultrasound is useful in the detection of subclinical 

synovitis in JIA[12]. In our study, the proportion of  

subclinical synovitis was 66%(73/110).This result was  

greater than that  obtained in the  Sylvain Breton and Al            

(55,1%) study[13].Also the synovitis afflictions of the  MCP 

was more frequent  (51%) than those of the MTP according 

to our results , and yet according to  Sylvain Breton and Al , 

the subclinical  synovitis  was  more pronounced  in the  

MTP (76.5 %) [ 13 ]. According to the study of  Karmazyn 

and Al , the frequency of bone erosions  (12,5%) obtained 

only in the  MCP was more pronounced that  found in the  

MCP and  MTP (3%) In our study [14]. Our result was 

similar to that of sylvain Breton and Al [13]  in regard to the 

existence of  bone erosion and ultrasonographic  synovitis, 

where this association  was not statistically significan. By 

contrast, according to our study, a statistically significant link 

existed between the Doppler positive  synovitis and bone 

erosion  in   29% (5/17) of the cases . 

In our study, the modification of clinical form of JIA  

was obtained in 2/34 (5.8%). This result is similar to that 

found by Haslam and Al (5.9%)[9]. This change could 

improve the therapeutic management of these patients. 

The criteria permitting the evaluation of the 

ultrasonographic synovitis  in our series, was the OMERACT 

criteria used to explore the synovitis  in Rheumatoid 

Polyarthritis. More studies are needed to establish the interest 

of ultrasound in JIA , in particular the OMERACT criteria. 

The inclusion of a bigger population sample would 

permit to obtain a wealthier data bank of SE that will enhance 

improvements in the treatment of patients suffering from JIA. 

Conclusion  

Our study not only detected subclinical synovitis, with 

the most common level MTP1 localization, but she found 

changes JIA class. This study suggests that ultrasound is 

a useful supplement to clinical examination and  should be 

performed in a systematic way to evaluate the activity of the 

disease. 

References 

 [1]Manners PJ et Al : worldwide prevalence of juvenile 

arthritis : why does it vary so much ? J Rheumatol  2002 ; 29 

: 1520-1530. 

[2]Oen K, Malleson PN, Cabral DA, Rosenberg AM, Petty 

RE, Cheang M. Disease course and outcome of juvenile 

rheumatoid arthritis in a multicenter cohort. J Rheumatol. 

2002 Sep;29 (9) :1989-99. 

[3]Gregor Dueckers ,  Nihal Guellac , Martin Arbogast et al 

Evidence and consensus based GKJR guidelines for the 

treatment of juvenile idiopathic arthritis Clinical 

Immunology (2012) 142, 176–193 

[4]N. Guellac, T. Niehues, Interdisciplinary and evidence-

based treatment guideline for juvenile idiopathic arthritis, 

Klin. Padiatr. 220 (2008) 392–402. 

[5] P. Picco, M. Gattorno, A. Buoncompagni, V. Pistoia, C. 

Borrone, 6-methylprednisolone ‘mini-pulses’: a newmodality 

of glucocorticoid treatment in systemic onset juvenile chronic 

arthritis, Scand. J. Rheumatol. 25 (1996) 24–27. 

[6]T. Niehues, G. Horneff, H. Michels, M.S. Hock, L. 

Schuchmann, 

Evidence-based use of methotrexate in children with 

rheumatic diseases: a consensus statement of the Working 

Groups Pediatric Rheumatology Germany (AGKJR) and 

Pediatric , Rheumatology Austria, Rheumatol. Int. 25 (2005) 

169–178. 

[7]Valérie Devauche-Pensec: How to evaluate joint 

destruction in juvenile idiopathic Arthritis? 

monrhu.2010.02.001 

[8]Wakefield Rj et al: Should oligoarthritis be reclassified? 

Ultrasound reveals a high prevalence of subclinical disease. 

Ann Rheum Dis 2004 ; 63: 382-5. 

[9]Haslam KE, MC Cann L J et al , the detection of 

subclinical synovitis by ultra sound in oligoarticular juvenile 

idiopathic arthritis : A pilot study  Rhuematology (oxford) 

2010 Jan ; 49 ( 1 ) : 123 – 7. 

[10]Sandrine Jousse- joulin , Valérie Devauchelle –Pensec , 

Thierry Marhadour Alain Saraux : Instead of ultrasound joint 

dedicated  in pediatric rheumatology review of rheumatism 

monography 79  (2012 ) 52 – 56. 

[11]Paz collado Ramos et Al : Role of ultrasound in the 

assessment of juvenile idiopathic arthritis, 

Rheumatology 2012; 51(suppl_7): vii10 -vii12 . 

[12] Peric P et al : Diagnostic ultrasund of the small joints of 

the hands and feet , current status and role of ultrasound in 

early arthritis ,Pub Med. 

[13]Sylvain Breton et al, Comparison of clinical and 

Ultrasonographic Evaluations for Peripheral Synovitis in 

Juvenile Idiopathic  Arthritis Seminars In Arthritis and 

Rheumatism 41 ( 2011 )  272 – 278. 

[14] Karmazyn et al, US findings of metacarpophalangeal 

joints in children with idiopathic juvenile arthritis Pedriat 

Radiol 37, ( 2007 ) 475-482. 

 

 


