
Abstract: Aim: To evaluate the therapeutic re-
sponse to triamcinolone acetonide (TA) and triam-
cinolone hexacetonide (TH) injections in the knee of 
children with JIA.

Material and methods: 46 joints of 42 children 
undergoing intra-articular injections were randomly 
treated with either TH or TA depending on the avail-
ability of the drug. A good response was defined as 
the decrease in articular score of 60% from the base-
line and the ultrasound absence of synovitis. Clinical, 
laboratory variables were noted to examine possible 
predictive factors of the result.

Results: Of 42 children with JIA, the most com-
mon was the oligoarticular persistent form in 24 
(57.1%) children. Six-month remission was observed 
in 21.4% of children, TA vs. TH: 36.8% vs. 8.7% (p = 
0.02). The absence of signs of knee inflammation with-
in 12 months was found in 23.8% of children, after the 
application of TA vs. TH: 31.6% vs. 17.4% (p = 0.28). 
However, long-term, a twenty-four-month remission 
was achieved in 52.4% of children – in twice as many 
children after TH (69.9%) than after TA application 
(31.6%) (p = 0.03). A statistically significant correla-
tion was observed between articular score values and 
duration of remission after TH application, (r = 0.56, p 
= 0.006; 95%CI: 0.145-0.80). Two children developed 
side effects in the form of subcutaneous atrophy at the 
site of injection, one girl developed transient crystal 
synovitis after TH applications.

Conclusion: This study has shown that intraartic-
ular steroid injections are safe for the treatment of joint 
inflammation in JIA, and TA is effective in short-term 

follow-up where TH is an optimum choice in long-
term follow-up.

Key words: Intraarticularsteroids, Children, Idio-
pathicarthritis.

INTRODUCTION

Juvenile idiopathic arthritis (JIA) is a chronic 
rheumatic disease of unknown cause, most common 
in childhood and a significant cause of disability in 
children (1). Various therapeutic options have been 
recommended to control inflammation and prevent 
permanent loss of joint function (2). The intraartic-
ular steroids (IASs) are a commonly used option for 
the treatment in children with JIA with a small num-
ber of affected joints as well as an effective way to 
reduce and/or avoid the use of systemic drugs, to treat 
an arthritis flare in children already maintained on 
second-line agents (3, 4). The most commonly used 
corticosteroid preparations for IAS administration are 
long-acting corticosteroids, triamcinolone acetonide 
(TA), and triamcinolone hexacetonide (TH).

Aim: To evaluate the therapeutic response to TA 
and TH injections in the knee joints of children with 
arthritis.

MATERIAL AND METHODS

This retrospective-prospective study was con-
ducted at the Department of Rheumatology, Immunol-
ogy and Allergy of the Clinic for Children’s Diseases, 
University Clinical Center (UCC) Tuzla in the period 
from January 2018 to December 2020. The medical 
records of children with JIA oligoarticular (persistent 
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or extended) and polyarticular form of the disease who 
had received IAS injections were analyzed. The diag-
nosis and classification of JIA were made based on the 
classification and diagnostic criteria for JIA 2001 by 
the International League of Associations for Rheuma-
tology (ILAR) (1). Inclusion criteria included the use 
of IAS injections either for an unsatisfactory response 
to NSAIDs, disease-modifying agents, and/or for per-
sistent single-joint involvement. Exclusion criteria 
included failure to fulfill the diagnostic criteria, IAS 
treatment during the previous 12 months, and erosive 
joint changes on an X-ray. 42 children were included 
in the study, 12 boys and 30 girls; 19 children under-
went therapy with TA and twenty-three with TH.

The following were analysed: gender, age at onset 
of JIA, the form of JIA, length of arthritis at the time 
of application of corticosteroids in the knee, values of 
inflammatory parameters, erythrocyte sedimentation 
rate (ESR), and C-reactive protein (CRP). The results 
were considered normal: ESR ≤ 15 mm/h, CRP < 5 
mg/L. Clinical and ultrasound assessments of synovi-
tis of the knee were performed before and then every 
3 months until 24 months after the injection. The clin-
ical assessment included an evaluation of the articular 
score used to determine the presence of swelling, lim-
itation of range of movements, pain on passive move-
ment, and joint warmth to touch (4). Each of these 
variables was measured on a scale ranging from 0 to 
3, and each variable was scored: 0 normal, 1 mild, 2 
moderate, and 3 severe. The ultrasound examination of 
the knee assessed the presence of signs of synovitis: sy-
novial thickening or enhancement, and effusion (5, 6). 
A good response to IAS injections was defined as the 
absence of signs of synovitis or if there was an articular 
score decrease of 60% when compared with the base-
line. Relapse was defined as the reappearance of clini-
cal or ultrasound signs of arthritis. The children’s knee 
joints were injected with either TA or TH; the choice 
of drug was dependent on the availability of TH during 
the study period. The procedure was performed with ul-
trasound guidance. One hour before the procedure Eu-
tectic lidocaine/prilocaine cream (EMLA) was applied 
to the skin above the joints and half an hour before the 
procedure children received oral midazolam. TA or TH 
at the dose of 20 mg, 30 mg, and 40 mg of steroids were 
administered in the knee joint for children weighing < 
20 kg, > 20 kg, and > 40 kg, respectively.

Ethics Statement

The study protocol was approved by the Eth-
ics Committee of UCC Tuzla. Informed consent was 
signed by the parents of all participants.

Statistical analysis

Statistical data analysis was conducted using the 
biomedical software application “MedCalc for Win-
dows, Version 15.11.4” (Med Calc Software, Ostend, 
Belgium). The variables with distorted distribution 
were shown with the median as a measure of the cen-
tral value. The χ2-test, the Mann-Whitney U test was 
used to test the statistical significance of the difference 
between the samples. Spearman’s correlation coeffi-
cient was used to assess the correlation of variables. 
The difference was considered significant when p < 
0.05.

RESULTS

Five out of 47 children with JIA met the exclu-
sion criteria, i.e. 3 children had received IAS treatment 
during the previous 12 months, 1 child had erosive 
findings on joint X-ray, and for 1 child parents did not 
consent to participate in the study. The median age of 
42 children was 7.1 years (minimum and maximum 
from 2.1 to 6.8 years). The median age at disease onset 
was 5.3 years (minimum and maximum from 2.1 to 6.8 
years). The most common was an oligoarticular per-
sistent form of JIA observed in 24 (57.1%) children, 
while 3 (7.1%) children had polyarticular rheumatic 
factor (RF) + JIA. 46 knee joints were injected with 
either TA or TH, and in 4/42 (9.5 %) children steroids 
were injected in both knees (TA in 1, TH in 3 chil-
dren). The characteristics of the two treatment groups 
are summarized in Table 1.

All children injected with TA and TH initially 
improved, and five children had a prompt release of 
joint contractures, two with oligoarticular extended, 
and three children with a polyarticular form of diseas-
es. One boy with oligoarticular extended JIA relapsed 
one month after injections of TH, who developed the 
clinical and ultrasound characteristics of synovitis. 
The number of children with a sustained response of 
24 months was significantly higher with TH than with 
TA: 69.6% vs 31.6% (p = 0.03) (Table 1). Six joints 
were still in remission after the 24 month follow-up 
period, 2 joints after TA and 4 after TH injections, but 
without statistical significance p = 0.52.

Spearman’s correlation coefficient was done to as-
sess the correlation between articular score, the value 
of CRP, ESR, disease duration, and remission duration 
of synovitis in both groups of children, with TA and 
TH injections. A statistically significant correlation 
was observed only between articular score values and 
duration of remission after TH application (r = 0.56, 
p = 0.006; 95%CI: 0.145-0.80), while no statistically 
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Table 1. Clinical characteristics of the two treatment groups of children with JIA*

TA
(n = 19)

TH
(n = 23) p

Gender N (%)
Girls 13 (68.4) 17 (74.0) 0.47Boys 6 (31.6) 6 (26.0)
Age years, median 
(minimum-maximum)

6.8
(5.3-9.2)

7.2
(6.2-9.0) 0.3

Age disease onset (years, median)
(minimum-maximum)

4.6
(3.4-5.2)

5.8
(2.1-6.6) 0.13

Form of disease N (%)
Oligoarticular persistent form 9 (47.4) 15 (65.2) 0.24
Oligoarticular extended form 2 (10.5) 3 (13.0) 0.06
Polyarticular RF†+ form 1 (5.3) 2 (8.8) 0.66
Polyarticular RF- form 7 (36.8) 3 (13.0) 0.71
Disease duration months, median 
(minimum-maximum)

14.0
(3-28)

17.0
(2-27) 0.28

Articular score at baseline N (%) 
≥ 5
4
3
ESR‡ mm/h, median
(minimum-maximum)

15
(6-23)

20
(11-35) 0.002

CRP§ mg/dl, median
(minimum-maximum)

7.8
(2.1-24.8)

17.4
(10.5-28.1) 0.01

Injected joins N (%) 20 (43.5) 26 (56.5)
NSAID¶ N (%) 9 (47.4) 16 (69.6) 0.25
NSAID+MTX** N (%) 8 (42.1) 5 (21.8) 0.15
MTX+TNFi ††N (%) 2 (10.5) 2 (8.7) 0.15
Duration of response after IAS injections N (%)
  3 week – 1 (4.3)
  6 months 7 (36.8) 2 (8.7) 0.02
12 months 6 (31.6) 4 (17.4) 0.28
24 months 6 (31.6) 16 (69.6) 0.03

*juvenile idiopathic arthritis; †rheuma factor; ‡erythrocyte sedimentation rate, §C reactive protein, ||antinuclear antibody, a ¶Non-ste-
roidal anti-inflammatory drug, **methotrexate, ††tumor necrosis factor inhibitor.

Figure 1A-B. Magnetic resonance imaging T2 sagittal section, a knee of 2 year old girl. 
A: Normal subcutaneous tissue before corticosteroid application (arrow); 

B: atrophic subcutaneous tissue 2 months after application of corticosteroids (arrow)
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significant correlations were found between other an-
alysed variables.

Two children, one in each group, developed side 
effects in the form of subcutaneous atrophy at the site 
of injection (Fig. 1). Resolution of subcutaneous at-
rophy was noted after 9 months in one child; while 
14 months after the steroid injections, at the time of 
writing the article, there was no complete resolution 
of subcutaneous atrophy in the other child. One girl 
developed transient crystal synovitis following the ap-
plication of TH, which spontaneously subsided within 
14 days.

DISCUSSION

Intraarticular steroid usage is a safe treatment op-
tion in children with JIA (1, 5, 6). The intra-articular 
approach delivers a high concentration of corticoste-
roids to the primary site of pathology, where among 
other things down-regulates immunological processes 
production of proinflammatory cytokines (7). Ravelli 
et al. (8) reported that 52% of children achieved remis-
sion in injected joints, similar to Neidel et al. (9) and 
Cuncha et al. (10) who reported full remission of joint 
inflammation in 58–82% and more than 50% of large 
joints of children enrolled in their study. As TH has a 
lower solubility compared to TA, its absorption from 
the injected joint is slower, thereby maintaining syno-
vial levels for a longer period, which may account for 
its enhanced efficacy (2, 11, 12). The results obtained 
by Zulian et al. (13) clearly showed that after 6 months 
81.4% of joints injected with TH and 53.3% of joints 
injected with TA had no sign of inflammation. The 
six-month response rate after TH was similar to that 
reported in other studies, ranging from 67.6% to 82%, 
and regarding TA, researchers found a response rate 
lower (11, 14). However, Ravelli et al. (15), as well 
as Lapore et al. (16), observed a six-month arthritis 
remission in 69% and 68% of children after TA appli-
cation. Our results were somewhat in accordance with 
the findings of the aforementioned studies. The short-
term-six-month remission was observed in a large 
number of children following the application of TA 
than of TH. However, we noted twenty-four-month ar-
thritis remission in 31.6% of children after TA, and in 
just about twice as many children after TH, 69.6% (p = 
0.03). Six joints were still in remission after the twen-
ty-four-month follow-up, four joints after TH, and two 
after TA injections. In a randomised controlled trial of 
TH versus TA in oligoarthritis, Martini et al. (16) ob-
served that a significant improvement in the TH group 
was maintained over two years of follow-up. Neidel et 
al. (9) achieved two years remission in 78% of children 
after TH injections. Results obtained by some other 

researchers were similar, which showed that TH was 
more effective than TA in long-term follow-up (8, 10, 
13). The studies showed thus longer response duration 
after IAS injections in children who developed arthri-
tis at a younger age and had shorter disease duration 
at the time of IAS application, with higher activity of 
arthritis and in children with an oligoarticular form of 
the disease (13-16). Our findings were in accordance 
with that, the most frequent form of arthritis was oli-
goarticular in children enrolled in our study was oli-
goarticular, the median age was 7.1 years, median dis-
ease duration was 11 months (minimum and maximum 
from 2-28 months); in most children the activity of ar-
thritis was moderate, and perhaps that explains why 
long term remission was achieved after IAS injections 
in a significant number of children included in our 
study. However, Leow et al. (2) and Zulian et al. (13) 
emphasised the difference between outcomes after the 
application of TA and TH, but they also did not find 
any difference in markers of inflammationor articular 
score. Our findings were somewhat different – consid-
ering the influence of the variables such as articular 
score, the value of ESR, CRP, and duration of disease 
– we only found a significant positive correlation be-
tween disease duration and remission duration in the 
group of children with TH. It seems that heterogeneity 
of the JIA children with different subtypes of arthritis 
may account for this different result. Studies showed 
an overall favorable adverse effect profile.Iatrogenic 
septic arthritis is very rare and can be avoided with 
aseptic precautionssince transient crystal synovitis 
is self-limited without any intervention (13-16). The 
most frequent adverse effects are atrophic skin chang-
es at the site of injection, particularly of smaller joints 
such as wrists, ankles, and interphalangeal joints. Sub-
cutaneous atrophy is a well-recognised adverse effect 
with resolution after two to four years (17,18). How-
ever, recent studies have shown a relatively high inci-
dence of osteochondral lesions, and repetitive steroid 
injections need to be considered an associated risk fac-
tor (19, 20). In our study adverse effects of IAS in the 
form of subcutaneous atrophy at the site of injection 
developed in two children (remission occurred after 
nine months in one child, while the subcutaneous tis-
sue was not completely recovered in another child); 
one girl developed transient crystal synovitis after TH 
applications, who underwent multiple IAS injections 
and spontaneous resolution of crystals occurred.

The Limitations of the Study

We presented the clinical outcomes of a small 
number of children in a short period for the assessment 
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of the final outcome. This can be evaluated many years 
after, not just after an initial follow-up.

CONCLUSION

This study has shown that IAS is safe for the treat-
ment of joint inflammation in JIA, and TA is effective 
in short-term follow-up but TH is an optimum choice 
in long-term follow-up.
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Sažetak
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JUVENILNOG ARTRITISA: ISKUSTVO JEDNOG CENTRA
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Cilj: proceniti terapijski odgovor nakon aplikacije 
injekcije triamcinolon acetonida (TA) i triamcinolon 
heksacetonida (TH) u kolena dece s juvenilnim 
idiopatskim artritisom (JIA). Materijal i metode: U 
četrdeset šest zglobova od 42 dece aplikovan je TH ili 
TA u zavisnosti od dostupnosti leka. Dobar odgovor na 
aplikaciju steroida je definisan kao smanjenje zglobnog 
skora za 60% u odnosu na početnu vrednost, odsustvo 
ultrazvučnih karakteristika sinovitisa, dok su kliničke 
i laboratorijske varjable razmatrane kao prediktorni 
faktori ishoda. Rezultati: Najčešća forma JIA bila je 
oligoartikularna perzistenta u 24/42 (57.1%) dece. 
Šestomesečna remisija zabeležena je za 21.4% dece, 
nakon primene TA vs TH 36.8% vs 8.7% (p = 0.02). 
Odsustvo znakova upale kolena tokom 12 meseci imalo 
je 23.8% dece, nakon primene TA vs TH 31.6% vs 
17.4% (p = 0.28). Dugoročna dvadesetčetvoromesečna 
remisija ostvarena je u 52.4% dece, u više od dvostrukog 
broja dece nakon TH (69.9%) nego nakon aplikacije 
TA (31.6%) (p = 0.03). Statistički značajna korelacija 
primećena je između vrednosti rezultata zglobnog 
skora i trajanja remisije nakon primene TH (r = 0.56, 

p = 0.006; 95% CI: 0.145-0.80). Dvoje dece razvilo je 
neželjene efekte u obliku atrofije potkožnog tkiva na 
mestu aplikacije, jedna devojčica je razvila prolazni 
kristalni sinovitis nakon primene TH. Zaključak: 
Naše skromno iskustvo pokazuje da je intraartikularna 
primena steroida siguran pristup lečenja upale zglobova 
dece s JIA, te da je TA efikasniji u kratkoročnom, ali da 
je TH optimalniji izbor u dugoročnom praćenju.

Ključne reči: Intraartikularni steroidi, deca, 
idiopatski artritis.
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