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Abstract: Background: Many rheumatoid arthritis patients with joint pain refuse the indicated synovectomy, joint arthroplasty,
or similar surgical procedures, opting instead to receive intra-articular injections of corticosteroid. Methodology: We evaluated
the clinical benefit and safety of intra-articular injections of triamcinolone acetonide in 153 (132 females and 21 men)
rheumatoid arthritis patients with wrist, elbow and shoulder pain by analyzing the number of injections, decrease in pain
measured on a visual analog scale (VAS), changes in carpal height ratio (CHR), radio carpal distance ratio (RCDR) and radial
rotation angle (RRA) on X-ray imaging, and adverse effects in the subcutaneous tissue and extensor tendons. Results: Over the
8-year study period (average 6 yrs.), the mean numbers of intra-articular triamcinolone acetonide injections per patient were 3.7
for 180 wrists in 118 patients, 2.2 for 45elbows in 36 patients, 2.8 for 60 shoulders in 44 patients. Mean improvements in VAS
pain scores from baseline were as follows: wrist, from 75 to 11 mm; elbow, from 79 to 17mm; shoulder, from 54 to 11mm. The
group that received the injections showed no significant changes in CHR or RCDR, whereas RRA changed significantly decrease
(P < 0.05). In the group that did not receive intra-articular injections, no significant changes were observed in CHR, RCDR and
RRA over a mean follow-up period of 8 years. No abnormalities were observed in subcutaneous tissue. Conclusions:
Overall, >90% of the patients of all disease grades responded to an average of 1–4 intra-articular triamcinolone acetonide
injections, which were effective for pain relief in the wrist, elbow and shoulder joints over both the short and long term. Skin
atrophy or extensor tendon rupture due to injection did not occur.
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1. Introduction
Synovitis is commonly associated with the progressive
deterioration of wrist, elbow and shoulder joints in patients
with rheumatoid arthritis (RA). Synovectomy, joint
arthroplasty, or a similar surgical procedure is usually
indicated for joint pain in these patients; however, many
refuse such surgery and opting instead to receive
intra-articular injections of corticosteroid. In such cases, we
administer an injection of 20 mg of triamcinolone acetonide
and 5 mL of 1% lidocaine hydrochloride into the unilateral

wrist, elbow and shoulder. Patients with shoulder pain receive
an additional 25 mg of hyaluronic acid injected into the
shoulder joint. This study evaluated the clinical benefit and
safety of these intra-articular injections of triamcinolone
acetonide and analyzed the number of injections according to
the Larsen scoring system grade; the number of injections
with which a biologic was used or not used; the decrease in
pain, measured using a visual analog scale (VAS); changes in
carpal height ratio (CHR), radio carpal distance ratio (RCDR)
and radial rotation angle (RRA) on dorso-palmar plain X-ray
imaging; and any adverse effects of the injections, including
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on subcutaneous tissue and the extensor tendons.

2. Materials and Methods
2.1. Methodology
The study included patients with RA who experienced wrist,
elbow and shoulder joint pain but refused surgery from
November 2009 to December 2017. All received unilateral
injections of triamcinolone acetonide (20 mg) and 1%
lidocaine hydrochloride (5 ml) into the joint using a 23-guage
needle. Patients with shoulder pain received an additional 25
mg of hyaluronic acid injected into the shoulder joint. Only
patients available for at least 6 months of follow-up after the
first injection were included in the study. The patients that
achieved sustained pain relief after an injection were given a
subsequent injection only when the pain recurred. Patients
who did not respond to the injection were given a second
injection 2 weeks later. Those who did not respond to the
second injection were discontinued from treatment and
encouraged to undergo surgery. At the beginning of the
injection, an attempt was made for pain in the wrist joint.
However, there were many cases in which the patient
complained of elbow and shoulder pain, and injection was also
attempted in each joint.
2.2. Number of Injections
Overall, 153 patients (132 females and 21 men) with a mean
duration of RA of 10.9 (2–22) years, mean age at the time of
the first injection of 64 (27–85) years, and mean follow-up
period of 32 months (6 months to 8 years and 1 month) were
enrolled. No patient had complication of diabetes mellitus or
glaucoma. Tables 1 to 5 were created by classifying grades
based on the X-ray imaging of the wrists, then elbow and
shoulder joints were added.
The 180 wrists (118 patients) were graded on the Larsen
scoring system [1] as follows: grade I, 48 wrists (32 patients);
grade II, 46 wrists (30 patients); grade III, 51 wrists (33
patients); and grade IV, 35 wrists (23 patients). The 45 elbows
(36 patients) were graded as follows: grade I, 24 elbows (17
patients); grade II, 7 elbows (7 patients); grade III, 9 elbows (8
patients); and grade IV, 5 elbows (4 patients). The 60
shoulders (44 patients) were graded as follows: grade I, 37
shoulders (25 patients); grade II, 2 shoulders (2 patients);
grade III, 7 shoulders (6 patients); and grade IV, 14 shoulders
(11 patients). Since joint injection was started from the wrist
joint, it was created mainly with grades I to IV of the Larsen
classification of the wrist. Therefore, Table 1 is centered on
grade I of the wrist, Table 2 is centered on grade II, Table 3 is
centered on grade III, Table 4 is centered on grade IV. Table 5
is the part of the case where the injection was made to the
elbow and shoulder joints, then each grade and the number of
injections were listed.

2.3. Use of Biologics
Of the 49 patients treated with a biologic, 23 received
etanercept (grade I, 4; grade II, 7; grade III, 7; and grade IV, 5);
14 received infliximab (grade I, 2; grade II, 3; grade III, 4; and
grade IV, 6), 9 received adalimumab (grade I, 1; grade II, 2;
grade III, 4; and grade IV, 2), 8 received abatacept (grade 1, 1;
grade II, 2; grade III, 1; and grade IV, 4), 6 received
tocilizumab (grade I, 1; grade II, 1; grade III, 3; and grade IV,
1), 3 received golimumab (grade I, 2; and grade IV, 1), and 1
(grade III) received certolizumab. Some of the patients
received >1 biologic.
2.4. Decrease in Pain
The following endpoints were recorded for each patient: the
number of injections and grade of the joint; the numbers of
injections with which a biologic was used or not used; the
decrease in pain, as measured on a Visual Analogue Scale (0–
100); VAS surveyed 1 month after intra-articular
triamcinolone acetonide injection.
2.5. Adverse Effects of Intra-articular Triamcinolone
Acetonide Injections
Any adverse effects on the subcutaneous tissue and
extensor tendons of triamcinolone acetonide injection into the
joints were checked.
2.6. Changes in CHS, RCDR, and RRA with and Without
Injections of Triamcinolone Acetonide
In addition, we analyzed 2 groups of patients with advanced
wrist joint destruction (Larsen grades III and IV, indicating
moderate and severe joint destruction, respectively). The first
comprised 37 patients (grade III, 22; grade IV, 15) who
received injections of 20 mg of triamcinolone acetonide and 5
mL of 1% lidocaine hydrochloride. The second comprised 33
patients (grade III, 16; grade IV, 17) who did not receive these
injections. For both groups, we examined differences in plain
wrist X-ray images obtained at baseline and on the final day of
the observation period, measuring changes in CHR, RCDR,
and RRA according to the method of Youm [2] (Figure 1).
CHR, calculated from dorso-palmar X-ray imaging as the
distance between the distal articular surfaces of the capitate of
the third metacarpal to distal articular surface of the radius
divided by length of third metacarpal, was used as an indicator
of the degree of carpal compression (a/b). RCDR, calculated
as the distance between the rotational center and a straight line
passing through the radial side of the radius parallel to the
length of the radius, was used as an indicator of carpal ulnar
deviation. RRA (c/a), the angle between the line radially
tangential to the shaft of the third metacarpal and the line
tangential to the distal articular surface of the radius, was
determined as an indicator of the radial rotation of the carpal
bones (α). Student’s t test was used for the statistical analyses.
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Figure 1. Number of injections in grade I patients (based on the wrist). Thirty-two out of 118 patients were Grade I.
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Figure 2. Number of injections in grade II patients. Thirty out of 118 patients were Grade II.
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Figure 3. Number of injections in grade III patients. Thirty-three out of 118 patients were Grade III.
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.
Figure 4. Number of injections in grade IV patients. Twenty-three out of 118 patients were Grade IV.
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Figure 5. Number of injections in except the wrist joint. Thirty-three out of 118 patients were injected elbow and shoulder joint.
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3. Results
3.1. Number of Injections
The mean numbers of injections were as follows: wrist,
grade I, 3.4; grade II, 4.1; grade III, 3.1; grade IV, 4.1; overall,
3.7; elbow, grade I, 1.7; grade II, 1.6; grade III, 2.6; grade IV,
4.6; overall, 2.2; shoulder, grade I, 2.2; grade II, 2.0; grade III,
1.6; grade IV, 5.0; overall, 2.8.
Five females with 5 wrist joints (Grade II: 4 females, Grade
IV: 1 female) and 2 men with 2 wrists (Grade III) underwent
Sauvè-Kapandji. Extensor tendon rupture occurred in 2
females. One of these patients (grade II) was underwent
Sauvé–Kapandji procedure and tendon transplantation were
performed. The other (grade IV) refused surgery and was kept
under observation; however, the extensor disorder of her
fingers seemed to be limited and she experienced no
inconvenience in her daily life. Three females out of 5 females
wanted to operate before injection, but for the convenience of
home, injection was performed until the operation. Two men
(grade III) had an injection effect but were in heavy labor, so
they wanted surgery and performed Sauvé–Kapandji
procedure. Therefore, we removed those 7 cases from the total
number.

Figure 6. Number of injections. The overall average value to the wrist,
elbow and shoulder were 3.7, 2.2 and 2.8.

3.2. Use of Biologics
The overall average value to the wrist, elbow and shoulder
were 3.7, 2.2 and 2.8 (Table 6). For the patients who did not
receive a biologic, the mean numbers of injections to the wrist,
elbow and shoulder were 3.4, 1.9 and 2.4, respectively,
whereas the mean numbers for those who received biologics
were 3.3, 2.3 and 2.3, respectively. There was no remarkable
difference in the numbers of injections between the patients
who received and who did not receive biologics (Table 7).

Figure 7. Injection times by use Biologic or not. For the patients who did not
receive a biologic, the mean numbers of injections to the wrist, elbow and
shoulder were 3.4, 1.9 and 2.4. The mean numbers for those who received
biologics were 3.3, 2.3 and 2.3.

3.3. Decrease in Pain
Mean improvements in VAS pain scores from baseline were
as follows: wrist, from 75 to 11 mm; elbow, from 79 to 17mm;
shoulder, from 54 to 11mm.
3.4. Adverse Effects of Intra-articular Triamcinolone
Acetonide Injections
No abnormalities were observed in subcutaneous tissue and
the extensor tendon.
3.5. Changes in CHS, RCDR and RRA with and Without
Injections of Triamcinolone Acetonide
Table 8 summarizes the analysis of changes over a mean
follow-up period of 8 years for the 2 groups of patients with
grade III and IV wrists who received and did not receive
intra-articular injections of triamcinolone acetonide. The group
that received the injections showed no significant changes in
CHR (from 0.423 ± 0.0714 to 0.413 ± 0.0919) or RCDR from
0.356 ± 0.0571 at baseline to 0.354 ± 0.0658, whereas RRA
changed significantly decrease (from 111.2 ± 10.577 degrees to
107.5 ± 9.2 degrees) (P < 0.05). In the group that did not receive
intra-articular injections, no significant changes were observed
in CHR (from 0.441 ± 0.0791 to 0.443 ± 0.0717) or RCDR
(from 0.354 ± 0.0661 at baseline to 0.358 ± 0.0435), or RRA
(from 109.8 ± 10.426 degrees to 136.2 ± 15.9 degrees).
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Figure 8. Comparison of CHR, RCDR, and RRA as determined by dorso-palmar plain X-ray imaging in grade III/IV patients. The group that received the
injections showed no significant changes in CHR or RCDR, whereas RRA changed significantly decrease (P < 0.05). In the group that did not receive
intra-articular injections, no significant changes were observed in CHR or RCDR, or RRA.

4. Discussion
Recently, biologic agents have been used successfully for the
control of RA. Nevertheless, many patients with a long history of
RA complain of wrist pain. The Sauvé–Kapandji procedure is
our first recommendation for RA patients with persistent wrist
pain of at least Larsen grade II. This surgical method improved
wrist pain and range of motion after surgery. Many patients with
RA complain of wrist pain despite the use of biologic therapy. At
our hospital, we treat those who refuse surgery with a unilateral
injection of 20 mg of triamcinolone acetonide and 5 mL of 1%
lidocaine hydrochloride into the joints of RA to alleviate
persistent pain. We have previously reported the efficacy and

safety of this intra-articular therapy for wrist pain [3]. In the
present study, we evaluated the effects of injections of
triamcinolone acetonide into the wrist, elbow and shoulder joints.
The mean number of injections per patient for wrist joints
was 3.7. The mean number of injections into elbow joints was
slightly higher (4.6) for grade IV elbows, although the overall
mean was 2.2. The mean number of injections into shoulder
joints was even higher (5.0) for grade IV shoulders, with an
overall mean of 2.8. In all the joints evaluated, the number of
injections increased as the grade increased; however, the
overall mean number of injections was ≤4, indicating the
benefit of the injections. Whether or not biologics were used,
the number of injections depended on the location and grade;
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in both groups, the mean number of injections frequency was
≤4, with no significant difference between the groups. The
reason for this was that the use of biologics for patients with
grade III and IV joints suppressed the proliferation of the
synovial membrane but the pain due to joint destruction
remained, requiring an intra-articular injection of
triamcinolone acetonide to suppress this pain. The patients
who did not receive biologics experienced joint destruction,
but the pathology of RA was controlled, and pain due to the
joint destruction could be tolerated. The observation that joint
destruction did not proceed after a triamcinolone acetonide
injection during 8 years in X-P, and it was probably due to
suppression of synovial proliferation by the injection.
Improvements in pain VAS scores were observed in all
joints, which may have been the result of the injections.
Using simple X-ray front views before and after the
injection, we investigated whether the intra-articular injection
resulted in any progression of the wrist bone destruction.
However, our analysis of the grade III, grade IV, and grade III
+ IV groups of patients with wrist pain available for follow-up,
no significant differences in CHR or RCDR were observed
between those who received triamcinolone acetonide
injections and those who did not. However, RRA decreased
significantly in the patients who received the injections.
Many investigators have studied intra-articular corticosteroid
injections. Chandler et al. [4] Noted substantial pain relief from
intra-articular knee injections of hydrocortisone. Subsequent
loading to the knee may have conferred an excessive burden on
the knee unconsciously and resulted in joint damage in some
patients. In the 1970s, clinical investigations by Salter et al. [5]
And Gray et al. [6] Identified no direct relationship between the
number of corticosteroid injections into the knee and joint
destruction. We investigated whether joint destruction
progressed after injecting triamcinolone acetonide into the wrist,
elbow, and shoulder joints, which are not weight-bearing joint.
The mean number of injections was 3.7, 2.2, 2.8 and no
remarkable progression of joint destruction was observed.
Ostergaard et al. [7] Noted that intra-articular triamcinolone
acetonide conferred a longer response than other corticosteroids
and recommended up to 3 to 4 injections per year, with a
6-week dosing interval. In the present study, the mean number
of injections to all joints within the 8-year study period was <4.
It is therefore difficult to determine whether changes were due
to the progression of RA or to side effects of the triamcinolone
acetonide. However, the lack of any acute joint destruction
following the injection suggests that triamcinolone acetonide
was not responsible.
In the early 2000s, there were many reports from Western
institutions of treating RA patients with wrist injections of
corticosteroids [8, 9]. Koski et al. [10] Reported that 68% of
patients who received corticosteroids for the wrists maintained a
clinically normal condition for 3 months after treatment, with 20%
of the patients showing synovia with a normal appearance on
ultrasonography, suggesting that corticosteroids suppressed the
proliferation of the synovial membrane in the joint. Haugeberg et
al. [11] Evaluated injections of corticosteroids into the wrists and
metacarpal joints of patients with early-stage RA and concluded

that corticosteroid treatment may improve RA-induced joint
degradation after 3 months. Hetland et al. [12, 13] Reported that
injections of corticosteroids into the joints of the hands, elbows,
shoulders, knees, and feet in early-stage RA patients resulted in the
2-year effective control of RA and probable preservation of better
joint function compared with bone destruction due to RA.
Intra-articular injections with glucocorticoids are reported
standard procedures according to therapy guidelines in many
rheumatic conditions [14, 15]. As another reports of using
steroids and Biologic in combination have also been found.
Axelsen et al. [16] Reported that adalimumab was injected into
the wrist joint, effectively reducing synovitis, osteomyelitis, and
tendon synovitis, and stopping the progression of structural
damage as judged by MRI. Since then, biologics have generally
infusion or subcutaneous injection has become the main
treatment. Kanbe et al. [17] Reported simultaneous treatment
with biologics and intra-articular injection of Triamcinolone
Acetonide is useful for cases involving switching of biologics
for RA. This strategy is safe and practical for RA treatment.
Hørslev-Petersen K et al. [18] Reported an aggressive
triamcinolone and synthetic DMARD treat-to-target strategy in
early RA provided excellent 2-year clinical and radiographic
disease control independent of adalimumab induction therapy.
In a recent study on 228 patients with knee osteoarthritis,
Bodick et al. [19] Reported that sustained-release
triamcinolone acetonide improved pain relief effect better than
the currently used immediate-release triamcinolone acetonide.
Kumar et al. [20] Reported similar results in a study using rats.
In many cases, the number of injections decreased as the
number of infusions increased over time. In 2018, the
extended-release formulation of triamcinolone acetonide has
been reported to be more effective than the currently used
triamcinolone acetonide for osteoarthritis of the knee [21-23].
Steroid arthropathy can result from the injection of steroids,
and the intra-articular injection method is not widely used in
Japan. In addition, there have been reports of problems with
triamcinolone acetonide in hand surgery for non-RA patients,
including tendon rupture in a trigger finger [24] and
post-injection subcutaneous atrophy and pigmentation loss in
patients with DeQuervain’s tenosynovitis and lateral
epicondylitis; these findings highlight the need for caution.
There have been no previous Japanese reports describing
long-term follow-up investigations of patients receiving
intra-articular triamcinolone acetonide injections for joint pain.
The wrist, elbow, and shoulder are not weight-bearing, and
intra-articular injections of triamcinolone acetonide at 20 mg are
sufficient to relieve joint pain. Although many of our patients
achieved a long-term response with a single injection during the
treatment period. Skin atrophy or extensor tendon rupture due to
injection did not occur because the drugs were appropriately
injected into the joints. In our examination, 49 of 153 cases
complained of joint pain despite using biologics. The effect of
intra-articular injection of triamcinolone acetonide depends on
the grade, but the average number of injections was 4 or less
regardless of whether or not biologics were administered.
Intra-articular triamcinolone acetonide does not stop RA
progression but offers an option for relieving joint pain.
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5. Conclusion
To treat RA patients with persistent wrist, elbow and
shoulder pain, and 20 mg of triamcinolone acetonide and 5
mL of 1% lidocaine hydrochloride were injected into the joint.
An additional 25 mg of hyaluronic acid was added into the
shoulder joint. The mean number of injections per patient over
the study period of 8 years was <4. There was no difference in
the number of injections between the patients who received
biologics and those who did not. No subcutaneous atrophy
resulted from the injections. Extensor tendon rupture occurred
in 2 cases but the injection was not considered to be a direct
cause.
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