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Abstract
Objective
To characterize the current usage of intra-articular corticosteroid injections (IACI) by pediatric rheumatologists and
the perceived disadvantages of and obstacles to IACI therapy.

Methods
We mailed a 32-item questionnaire to pediatric rheumatologists in the United States and Canada (n=201) to assess
treatment strategies for the initial treatment of monoarthritis of the knee in juvenile idiopathic arthritis (JIA).
Information regarding the usage of IACI for all patients with JIA and physicians’ perceptions of IACI therapy was
obtained. Respondents were dichotomized into those who performed frequent pediatric IACI (greater than 50 IACI
in the last 12 months) and those who did not.

Results
One hundred and twenty-nine (64%) completed questionnaires were returned. IACI were recommended as one therapy
for JIA by 99% of respondents, and 90% personally perform IACI. Frequent IACI were performed by 22%, and 15%
had performed greater than 10 IACI in a single pediatric patient at one time. Those who did not perform frequent IACI
were more likely to report concern about the pain of the procedure, the availability of nursing support, and their own
comfort with performing the procedure; they were less likely to have performed greater than 20 pediatric IACI during
fellowship training and evaluated fewer clinic patients per week.

Conclusion
IACI are essentially universally recommended in the treatment regimen for JIA. However, there are differences in the
usage of IACI among pediatric rheumatologists. The frequency of IACI use is associated with different perceptions of
and training received in IACI therapy.
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Introduction

Intra-articular corticosteroid injections
(IACI) are a proven, effective therapy
in juvenile idiopathic arthritis (JIA)
(1, 2). Although TACI are among the
more commonly used therapies for JIA
(3, 4), few details of the usage of IACI
by pediatric rheumatologists in clinical
practice have been reported.

Using a physician questionnaire sur-
vey regarding the initial treatment of
knee monoarthritis in JIA, we found
that 90% of respondents recommended
TIACT as either initial therapy or after 6
months or less of unsuccessful therapy
with non-steroidal anti-inflammatory
drugs (5). In this report, we characterize
the current usage of IACI by pediatric
rheumatologists in the general treatment
of JIA, including the number of TACI
performed in the preceding 12 months
and the specific joints for which TACI
are recommended. We describe the per-
ceived disadvantages of and obstacles
to IACI therapy and their associations
with TACI usage.

Materials and methods

Subjects were identified from a 2006
list of physician Fellow Members of the
Section of Pediatric Rheumatology of
the American College of Rheumatology
in the United States (n=187) and Cana-
da (n=14). Subjects were mailed a self-
administered questionnaire containing
32 free response and multiple-choice
items. Details of the questionnaire have
been previously published (5).
Statistical analysis was performed us-
ing Stata 9.0 (StataCorp, College Sta-
tion, TX, USA). For comparison, re-
spondents were considered to have
performed frequent IACI if they had
performed or supervised greater than
50 pediatric IACI (the highest of the
multiple-choice options) in the preced-
ing 12 months. Frequencies were com-
pared using the chi-square and Fisher’s
exact tests, where appropriate. Continu-
ous variables were compared using the
Wilcoxon rank-sum test. Potential con-
founding was evaluated using multi-
variable logistic regression models.

Results

One hundred and twenty-nine (64%)
completed questionnaires were returned.
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The demographic characteristics of the
respondents have been previously de-
scribed (5). In general, the respondents
were experienced pediatric rheumatolo-
gists; 75% had pediatric theumatology
fellowship training, 83% were board
certified in pediatric rheumatology, 81%
were in practice for more than 10 years,
and 93% evaluated 5 or more pediatric
rheumatology clinic patients per week.

IACI were essentially universally rec-
ommended as one therapy for JIA;
123 of 124 (99%) respondents would
personally perform TACI or refer their
patient to another physician, such as an
orthopedist or interventional radiolo-
gist, for IACI therapy. Twelve of 128
(9%) respondents do not personally
perform any IACI, and 5 of 124 (4%)
do not refer any patients for IACI.

The number of individual pediatric
IACI performed or directly supervised
in the preceding 12 months by respond-
ents who evaluated 5 or more pediat-
ric rheumatology clinic patients per
week are summarized in Table I. One
hundred out of 115 (87%) respondents
performed or supervised at least 1 TACI
in the last year. By our definition, 25
(22%) performed frequent TACI.

Table II shows the percentages of re-
spondents who personally perform
IACI or refer to another physician ac-
cording to the joint involved. The over-
all median number of different joints
personally injected was 5. Most re-
spondents personally perform IACI of
the knee, ankle, and wrist joint. Fewer
than 5% of respondents personally per-

Table I. Number of individual pediatric
TACT personally performed or directly su-
pervised in the preceding 12 months among
respondents who evaluate 5 or more pedi-
atric rheumatology clinic patients per week
(n=115).

No. of IACI performed
or supervised

No. of respondents

Zero 15 (13%)
1-5 14 (12%)
6-10 13 (11%)
11-20 22 (19%)
21-50 26 (23%)
> 50 25 (22%)

TACI: intra-articular corticosteroid injection.
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form IACI of the temporomandibular,
sacroiliac, and hip joint.

We evaluated whether pediatric rheu-
matologists had performed multiple
IACI at one time in a single patient
with JIA, a practice that has been de-
scribed (6, 7), but not well studied.
Seventy-three of 126 (58%) respond-
ents had performed at least 3 IACI con-
currently in a single pediatric patient,
and 19 (15%) had performed greater
than 10 IACI concurrently. Those who
had performed greater than 10 TACI
concurrently appeared to have been in
practice for a shorter duration of time
compared to those who had not (medi-
an 13 vs. 18 years in practice, p=0.07).
The training in IACI received by re-
spondents during fellowship was vari-
able. Among those who completed fel-
lowship training in pediatric rheuma-
tology, 31 out of 93 (41%) performed
greater than 20 pediatric IACI during
fellowship. Training in IACI appears
to have increased over time. Of those
who completed fellowship in the last
10 years, 16 out of 23 (70%) performed
greater than 20 pediatric IACI during
training. By comparison, 22 out of 70
(31%) of those who completed fellow-
ship more than 10 years ago performed
greater than 20 pediatric IACI during
training (p=0.001). Training in pediat-
ric TACI was associated with perform-
ing frequent IACI in the last year. Of
those who performed frequent IACI,
16 of 25 (64%) performed great than
20 pediatric IACI during fellowship.
By comparison, 28 out of 94 (30%)
of those who did not perform frequent
IACI performed greater than 20 pediat-
ric IACI during fellowship (p=0.002).

The demographic characteristics of
those who performed frequent IACI
were not different from those who did
not. Specifically, there were no group
differences in sex, practice setting
(children’s hospital versus other), years
in practice, completion of a fellowship
in pediatric rheumatology, or board
certification in pediatric rheumatology.
Those who performed frequent TACI
evaluated more pediatric rheumatology
clinic patients per week (median 31.25
vs. 20, p=0.003).

Respondents’ beliefs regarding the
disadvantages of and barriers to IACI
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Table II. Recommendations for IACI by individual joint (n=124). Percentages refer to all
respondents. Respondents may both personally inject and refer the same joint.

Joint Recommend TACI Inject personally Refer to another physician
Knee 123 (99%) 112 (90%) 23 (19%)
Ankle 117 (94%) 86 (69%) 36 (29%)
Wrist 113 (91%) 87 (70%) 32 (26%)
Hip 106 (85%) 5 (4%) 103 (83%)
Elbow 106 (85%) 73 (59%) 38 (31%)
Shoulder 102 (82%) 41 (33%) 63 (51%)
™I 102 (82%) 3 2%) 100 (81%)
Finger 100 (81%) 62 (50%) 40 (32%)
Subtalar 100 (81%) 35 (28%) 68 (55%)
MCP 96 (77%) 57 (46%) 39 (31%)
Sacroiliac 84 (68%) 5 (4%) 81 (65%)
MTP 83 (67%) 46 (37%) 39 (31%)
Toe 73 (59%) 42 (34%) 32 (26%)
Midfoot 73 (59%) 13 (10%) 61 (49%)
Sternoclavicular 58 (47%) 10 (8%) 49 (40%)

IACI: intra-articular corticosteroid injections; TMJ: temporomandibular joint; MCP: metacarpal-

phalangeal; MTP: metatarsal-phalangeal.

therapy are presented in Table III.
Those who performed IACI frequently
were less likely to report disadvantages
or barriers to IACI. Those who did not
perform frequent IACI were more like-
ly to report concern about the pain of

the procedure, the availability of nurs-
ing or other medical support staff, and
their own comfort with performing the
procedure. This analysis was repeated
comparing those who performed fewer
than 20 TACI with those who performed

Table III. Respondents’ beliefs regarding disadvantages of and obstacles to IACI therapy
(n=127). Respondents were asked to indicate the potential disadvantages of IACI that have
the most significant impact on their utility for treating patients with JIA and the most sig-
nificant obstacles in their practice to the performance of IACI. Totals may not add-up, as
some respondents were unable to be categorized with respect to the number of IACI per-
formed per year. P values refer to the comparison of greater than 50 IACI per year versus

fewer than 50 IACI per year.

All > 50 IACI <50 IACI  p-value
respondents per year per year
Disadvantage
No significant disadvantages 16 (13%) 7 (29%) 9 (9%) 0.009
Pain of procedure 55 (43%) 5 (21%) 47 (47%) 0.02
Patient anxiety 77 (61%) 11 (46%) 64 (65%) 0.09
Parent anxiety 88 (69%) 15 (63%) 71 (712%) >0.1
Infection risk 10 (8%) 1 (4%) 8 (8%) >0.1
Local corticosteroid adverse effects 28 (22%) 6 (25%) 20 (20%) >0.1
Systemic corticosteroid adverse effects 0 (0%) 0 (0%) 0 (0%) >0.1
Lack of efficacy 7 (6%) 0 (0%) T (71%) >0.1
Cost of procedure 27 (21%) 3 (13%) 22 22%) >0.1
Obstacle
No significant obstacles 61 (48%) 20 (80%) 41 (41%) 0.0007
Insufficient nursing/medical support staff 27 (21%) 1 (4%) 25 (25%) 0.03
Insufficient office support staff 7 (6%) 0 (0%) 6 (6%) >0.1
Insufficient means for patient sedation 42 (33%) 4 (16%) 36 (36%) 0.06
Lack of physician time 28 (22%) 2 (8%) 25 (25%) 0.10
Lack of physician comfort with procedure 16 (13%) 0 (0%) 15 (15%) 0.04
Inability to refer patients to another physician 4 (3%) 0 (0%) 3 3%) >0.1
for TACI
Inadequate re-imbursement for procedure 4 (3%) 1 (4%) 3 3%) >0.1

TACI: intra-articular corticosteroid injections.
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between 20 and 50 IACI. In this com-
parison, only lack of physician comfort
was associated with performing fewer
IACI. Of those who performed fewer
than 20 TACI, 15 of 73 (21%) respond-
ents lacked comfort with the IACI pro-
cedure. By comparison, of those who
performed between 20 and 50 IACI, 0
of 26 (0%) respondents lacked comfort
with the TACI procedure (p=0.01).
After controlling for the number of clin-
ic patients evaluated per week using lo-
gistic regression, each of the following
covariates remained significantly asso-
ciated (p<0.05) with performing fewer
than 50 IACI in the last year: lack of
physician comfort, concern about the
pain of the procedure, and the perform-
ance of fewer than 20 IACI during fel-
lowship (data not shown).

Available patient sedation may be a
factor in the performance of TACL
Overall, 98 out of 127 (77%) respond-
ents reported access to a sedation unit
that can facilitate IACI. Among those
with access, 21 out of 98 (21%) re-
sponded that sedation was a major
barrier to the performance of TACI in
their practice, compared to 21 out of
29 (72%) of those without access. Se-
dation unit access was more common
among respondents based in children’s
hospitals. Of those based in children’s
hospitals, 80 out of 97 (82%) had se-
dation unit access. By comparison, of
those not based in children’s hospi-
tals, 17 out of 29 (59%) had sedation
unit access (p=0.007). Those who per-
formed frequent IACI were somewhat
more likely to have access to a sedation
unit. Of those who performed frequent
TIACI, 23 out of 25 (92%) had sedation
unit access. By comparison, of those
who did not perform frequent IACI, 73
out of 99 (74%) had access to a seda-
tion unit (p=0.06).

Discussion

This is the first study to our knowledge
to report details of the usage of IACI
by pediatric rheumatologists, enabling
physicians to compare their practices
and beliefs to those of others. IACI are
common in the treatment of JIA, being
recommended by essentially all pedi-
atric rheumatologists at some point in
the treatment regimen. The 22% of res-

pondents who performed greater than
50 pediatric IACI in the last 12 months
perceived fewer disadvantages of and
barriers to IACI therapy and received
different training than those who per-
formed TACI less frequently.

Although TACI are essentially univer-
sally accepted as effective in treating
JIA, proficiency in the IACI procedure
among pediatric rheumatologists is not
universal. Our results suggest that fel-
lowship programs should encourage
trainees to complete at least 20 IACI
and include knees, ankles, and wrists.
Not surprisingly, lack of comfort with
performing the IACI procedure was
significantly associated with perform-
ing fewer IACI. According to this study,
training in TACI is increasing, but 30%
of recent trainees performed less than 20
pediatric IACI during their fellowships.
Many pediatric rheumatologists refer
their patients to other physicians for
IACI, particularly for joints that are
more difficult to access, such the tem-
poromandibular, sacroiliac, and hip.
The successful use of ultrasound, fluor-
oscopy (8, 9), and computerized tomog-
raphy (10) to guide intra-articular injec-
tions has been reported, but this ques-
tionnaire did not address their use.
TACI are likely to remain an important
part of the future pharmacologic treat-
ment of JIA. IACI have significant ef-
ficacy in oligoarthritis (2), and they
may remain the definitive treatment
for monoarthritis, a common pattern of
joint involvement in JIA (11, 12). Many
patients with JIA fail to achieve clinical
remission, even in the era of biologic
therapies (13). Arthritis in these refrac-
tory joints may benefit from targeted
IACI. The safety and effectiveness of
more than 10 concurrent IACI may war-
rant further investigation, as it has been
performed by a significant minority of
pediatric rheumatologists in this study.
This questionnaire study was limited by
physician self-reporting and the possi-
bility of responder bias.

In conclusion, IACI are essentially uni-
versally recommended in the treatment
regimen for JIA. Differences in the us-
age of IACI among pediatric rheuma-
tologists are associated with different
perceptions of and training received in
TACI therapy.
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