R T E R R R S S SR T
Q o
o &
" 2021 4 9 A %47 "
& %
W Journal of Surgery (Z o
o o
o VU ~TF Bk &
" e B SE0 ?
) o
o o)
" M EE INE LD T "
& BHOEELET, S
& o
° o
o o
° o
% %
% %
% "

o TR SR e S o S o S o R o SR o SR o SN o S o S o b o S o



Journal of Surgery

2021; 9(4): 159-165
http://www.sciencepublishinggroup.com/j/js

doi: 10.11648/}.js.20210904.13

ISSN: 2330-0914 (Print); ISSN: 2330-0930 (Online)

o 1 . 2 I -
otlencePl
Science Publishing Group

Efficacy of Intra-Articular Triamcinolone Acetonide
Injections for Wrist Pain in Rheumatoid Arthritis Patients: A
Retrospective Study

Akihiro Fukui ", Hideki Yamada?, Takashi Yoshii®

'Department of Orthopedic Surgery, Nishinokyo Hospital, Nara, Japan
*Department of Internal Medicine, Nijo-Ekimae Clinic, Nara, Japan
*Department of Orthopedic Surgery, Saiseikai Chuwa Hospital, Nara, Japan
Email address:

ma77vv77ml@ken. jp (A. Fukui)

"Corresponding author

To cite this article:
Akihiro Fukui, Hideki Yamada, Takashi Yoshii. Efficacy of Intra-Articular Triamcinolone Acetonide Injections for Wrist Pain in Rheumatoid
Arthritis Patients: A Retrospective Study. Journal of Surgery. Vol. 9, No. 4, 2021, pp. 159-165. doi: 10.11648/j.j5.20210904.13

Received: May 15, 2021; Accepted: June 3, 2021, 2021; Published: June 15, 2021

Abstract: Background: Synovectomy, arthroplasty, and other surgical procedures are generally used to correct wrist joint
destruction in patients with rheumatoid arthritis (RA). Methodology: We unilaterally injected 20 mg of triamcinolone acetonide
and 5 mL of 1% lidocaine hydrochloride of RA patients with joints pain who refused surgery. We then evaluated the clinical
benefit and safety of intra-articular triamcinolone acetonide by analyzing data on (1) the number of injections with Larsen’s
grade and whether a biologic was used or not, (2) decrease in visual analog scale pain, (3) changes in carpal height ratio, radio
carpal distance ratio and radial rotation angle in dorso-palmar plain X-ray imaging, and (4) the side effects of triamcinolone
acetonide injection into the joints. Results: The mean number of injections per patient was less than 5 times, and sufficiently
reduced or eliminated joints pain. X-ray evaluation did not reveal progress of joint destruction due to triamcinolone acetonide.
No side effects of injection did not occur. Conclusions: It was found that joint injection of triamcinolone acetonide can reduce
Joint pain and suppress joint destruction, and it is possible that surgery will not be necessary in the future.
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ratio (CHR), radio carpal distance ratio (RCDR), and radial
rotation angle (RRA).

In a previous report, intra articular injection of
triamcinolone acetonide reduce wrist joint pain and there was
no change in carpal height ratio, radio carpal distance ratio,
and radial rotation angle, although it was as short as 3 years
and 8 months. This time we followed for 5 years and 9
months to check if the previous results changed, depending
on the presence or absence of triamcinolone acetonide
injection and biologic.

1. Introduction

Synovectomy, arthroplasty, and similar surgical procedures
are generally used to correct wrist joints destruction in patients
with rheumatoid arthritis. We unilaterally injected 20 mg of
triamcinolone acetonide and 5 mL of 1% lidocaine
hydrochloride to wrist joints of rheumatoid arthritis patients
with joints pain who refused surgery. We then evaluated the
clinical benefit and safety of intra-articular triamcinolone
acetonide by analyzing data on.

(1) Number of injections in each grade and those in
patients with or without the use of biologics, (2) decrease in 2. Materials and Methods
pain, as measured on a visual analog scale (VAS) 1 month
after injection, in each grade in patients with or without the
use of biologics, (3) the side effects of triamcinolone
acetonide injection into the joints, and (4) plain wrist joint
X-ray front images were compared changes in carpal height

2.1. Methodology

The study included patients with RA who experienced wrist
joint pain but refused surgery from November 2009 to
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December 2017. All received unilateral injections of
triamcinolone acetonide (20 mg) and 1% lidocaine
hydrochloride (5 mL) into the dorsum of the distal radio-ulnar
joint without fail using a 23-guage needle. The follow-up
period was 6 months to 8 years 1 month (mean 5.9 years).

2.2. Number of Injections

Of the 162 patients receiving injections during the period,
118 patients were able to be followed up after exclusion of
those who did not visit hospitals or underwent surgery.

One-hundred eighteen patients (104 women and 14 men)
were enrolled in the study. The duration of the disease ranged
from 2 to 20 years (mean 8.9 years), age at the time of
injection was 27 to 85 years (mean 64 years). Out of 118
patients, a total of 49 wrists of 32 patients were grade I on the
Larsen scoring system [1], 44wrists of 30 patients were grade
IT, 50 wrists of 33 patients were grade Il and 36wrists of 23
patients were grade IV.

During the same period, another 23 patients (20 females and
3 males: grade III and IV patients, age at the time of injection
was 22 to 83 years; mean 62 years) who took anti-rheumatic
drugs but did not use triamcinolone acetonide and biologic
were checked the changes in CHR, RCDR and RRA as a
control group by X-ray examination of the wrist joint. No
patients had complication of diabetes mellitus or glaucoma.

2.3. Use of Biologics

Of the 42 patients treated with a biologic, 19 received
etanercept (Grade I: 3 cases, Grade II: 6 cases, Grade III: 7
cases, Grade IV: 4 cases), 7 received infliximab (Grade I: 2
cases, Grade II: 1 case, Grade III: 2 cases, Grade IV: 2 cases),
3 received adalimumab (Grade I: 1 case, Grade III: 1 case,
Grade IV: 1 case), 6 received abatacept (Grade I: 1 case, Grade
II: 2 cases, Grade IV: 3 cases), 5 received tocilizumab (Grade
IT: 1 case, Grade III: 3 cases, Grade IV, 1 case), 4 received
golimumab (Grade I: 2 cases, Grade III: 1 case, Grade IV: 1
case) and 1 received certolizumab in Grade II1. Some of the
patients used more than 1 biologic (Figures 1-4).

2.4. Decrease in Pain

The following endpoints were recorded and analyzed for
each patient: (1) number of injections in each grade and those
in patients with or without the use of biologics (statistically
analyzed using paired Student’s r-test); (2) decrease in pain,
as measured on a VAS 1 month after injection, in each grade
in patients with or without the use of biologics (statistically
analyzed using paired Student’s t-test).

2.5. Adverse Effects of Intra-articular Triamcinolone
Acetonide

Any adverse effects on the subcutaneous tissue and
extensor tendons of triamcinolone acetonide injection into the
joints were checked.

Efficacy of Intra-Articular Triamcinolone Acetonide Injections for Wrist Pain in
Rheumatoid Arthritis Patients: A Retrospective Study

" . " injection
No. age sex Biologi site grade time
1 64 F ¥ [ 3
2 46 F VAR 1 1
3 76 F /| r 1 1
a 3 | F / R 1 1
5 65 F / L 1 1
6 60 r / L 1 1
7 54 3 i/ R 1 1
8 42 F /! R 1 1
9 80 F / L 1 1
10 69 5 / R 1 3
1 64 T R 1 a
12 41 F L 1 2
13 78 F Etanercept R 1 1
14 51 3 - ! .
L I 2
15 61 3 2 : 14
L I 11
R
16 72 F L 5
L 1 3
17 83 F = : :
L 1 6
18 a7 F > . 2
L 1 3
19 60 F 2 : !
L I 1
20 59 F o : 4
L I 2
21 64 F s : .
L I 3
22 57 F . : -
L u 2
23 66 F Etanercept 8 0
i I 3
R I
24 43 F Tofacitinib :
L I 6
25 42 F Infliximab 2 : z
L 1 7
26 50 F Ad £ : 2
L 1 2
27 77 M G = . :
L 1 2
28 69 F Etanercept g I S
L 1 2
R
29 78 F Abatacept i &
L 1 7
30 48 3 Golimumab R : s
L I 6
R
31 65 M Etanercept g
L I 2
I
32 40 F Infliximab T_ 17

Figure 1. Number of injections in grade I patients.




Journal of Surgery 2021: 9(4): 159-165

injection
No. age sex Biologi time
1 72 F 1
2 72 F i 1
3 70 F o 5
4 n F / 1
5 37 F / 2
6 92 M 7/ 1
7 60 3 / 2
8 59 F / 2
9 55 F / 1
10 72 F / 1
11 66 F 8
12 n F Abatacept 1
13 66 M Infliximab 2
14 60 F Abatacept 2
1
15 65 M
L 1
R 8
16 64 F
L &
R 6
17 58 M
L 5
R 4
19 72 F
A 2
R 1
20 61 F
& 1
R 1
21 60 F
L 1
R 2
22 69 F
L 1
R 10
23 46 F
&= 1
R 16
24 65 M
L 16
R 1
18 56 F Etanercep
E 1
R 3
25 75 F Etanercept
L 10
R 13
26 62 F Etanercept
L 16
R 1
27 87 F Etanercept
18 7
Tocilizumab R 1
28 59 F
L 2
Etanercept R 4
29 75 F Eer
Iguratimod & 4
R 3
30 81 7 Etanercept
L 2

Figure 2. Number of injections in grade Il patients.

No. age sex Biologi site grade &t
1 67 F L 1
2 59 F / L 1
3 62 M / R 1
4 59 2 / R 2
5 37 | M / R 3
6 sa | m |/ L 6
7 54 F L 2
8 57 F Infliximab L 3
9 84 F certolizumab R 2

10 65 F Etanercept R 1

1 " F Etanercept R 1

Etanercept,
12 77 F
Tocilizumab X !
R
13 75 F Z
L 1
14 43 F - -
L 2
15 66 = i L
L 1
16 64 E 2 2
L 0
R
17 79 F g
L 2
R 11
18 59 r
L 0
R 2
19 66 7
3 4
2
20 73 F R
L 2
1
21 84 F B
L 1
22 38 E i -
L 3
23 62 F L 2
L 4
24 77 F g .
| A 8
R 7
25 33 F
L 2
R 1
26 62 F
E 1
27 64 F R L
L 1
R
28 59 ¥ Etanercept !
L 1
R 15
29 69 2 Etanercept
L 11
Etanercept R 6
30 e M Golimumab E 1
Etanercept R 8
L ¥ F Tocilizumab L 2
32 75 F Ad b e :
= 1
Infliximab R 3
33 a5 F: Tocilizumab L 2

Figure 3. Number of injections in grade 111 patients.
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No age sex Biologi ait
1 78 F 2
2 80 " / 1
3 75 F / 2
4 50 F / 2
5 7 F |/ 1
6 68 F 2
7 79 E Tocilizamab 2
8 56 E Infliximab 2
9 70 . Etanercept 2

Abatacept
13
10 45 F
19
6
11 58 F
5
3
12 62 F
4
1
13 83 F
9
2
14 75 M
5
2
15 70 M
1
1
16 60 F
1
2
17 80 F Gol b
1
2
18 63 ¥ Etanercept =
2
19 49 F Adalimumab >
1
20 84 F Etanercept ;
12
21 47 F Infliximab
12
2
22 n F Abatacept >
24 65 = Etanercept 5
Abatacept 5

Figure 4. Number of injections in grade 1V patients.

2.6. Changes in Carpal Height Ratio, Radio Carpal
Distance Ratio and Radial Rotation Angle with and
Without Injection of Triamcinolone Acetonide

Plain wrist joint X-ray front images captured at baseline
and at the end of December 2017 (at the time of this
investigation) were compared. The follow-up period ranged
from 3 years and 3 months to 8 years (mean, 5.9 years).
Patients with advanced wrist joint destruction (Larsen grades
I1I and IV) were classified into the following three treatment
regimens:

(A) 23 patients (46 wrists) who did not receive
triamcinolone acetonide and biologics as a control group. (B)

35 patients (53 wrists) who received triamcinolone acetonide
injection without biologics, and (C) 21 patients (33 wrists)
who received triamcinolone acetonide with biologics. These
groups were statistically analyzed using paired Student’s /-test.

For these cases, carpal height ratio (b/a), radial carpal
distance ratio (c/a) and radial rotation angle () were
measured by dorso-palmar X-ray imaging (a: length of the
third metacarpus, b: carpal height, c: radial carpal distance,
lined: surface of distal joint of the radius, line e: radial
margin of the second metacarpus, a: radial rotation angle) [2]
(Figure 5). Unpaired student's t-test was used for statistical
analyses.

&

Figure 5. Methods of measuring carpal height, radio-carpal distance and
radial rotation angle of the carpus (a: length of the third metacarpus, b:
carpal height, c: radial carpal distance, line d: surface of distal joint of the
radius, line e: radial margin of the second metacarpus, . radial rotation
angle).

3. Results

3.1. Number of Injections in Each Grade and in Patients
with or Without the Use of Biologics

There were a total of 394 injections in 116 wrist joints in
patients with the use of biologic and 259 in 69 wrist joints in
patients without the use of biologics. The average number of
injections was 3.07+3.00 and 3.94+2.34 for grade I patients
with and without the use of biologics, respectively, and
4.07+4.44 and 4.29+4.55 for grade Il patients with and
without the use of biologics, respectively. No statistically
significant differences in the number of injections were
observed between the patients who received and those who
did not receive biologics. The average number of injections
was 2.49+2.42 and 3.59+4.01 for grade 111 patients with and
without the use of biologics, respectively, which was
statistically different (P < 0.05). The average number of
injections was 4.6+4.86 and 3.18+3.56 for grade IV patients
with and without the use of biologics, respectively, which
was statistically different (P < 0.05) (Figure 6).
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Bio. (+) Bio. ()
total average total average
n:ri;f number of number of n:r.‘:‘f number of number of P value
injection injection injection injection
Grade | 30 92 307 + 300 18 n 394 + 234 ns
Grade Il 29 118 407 + 444 17 73 429 + 455 ns
Grade 1II 37 92 249 + 242 17 61 359 + 401 | PKOO5
Grade IV 20 92 46 * 486 17 54 318 * 356 | PCO.0O5
Total 116 394 69 259

Figure 6. Number of injections in each grade and in patients with or without the use of biologics.

3.2. Decrease in Pain

Mean VAS improved from 81.29+19.28 mm at baseline to
8.39+9.34 mm post-injection in Grade I. Mean VAS improved
from 72.90+19.53 mm to 11.61+£16.14 mm in Grade II,
71.00+24.12 mm to 15.33£16.13 mm in Grade III, and from
71.90+20.15 mm to 7.14+10.56 mm in Grade IV. Statistical
analysis showed significant in all grade (P < 0.001).

3.3. Adverse Effects of Intra-articular Triamcinolone
Acetonide

No abnormality was observed subcutaneously.

3.4. Changes in Carpal Height Ratio, Radio Carpal
Distance Ratio and Radial Rotation Angle with and
Without Injection of Triamcinolone Acetonide

A total of 79 patients (132 wrists) in Larsen classification
[T and IV in which joint destruction progressed were
traceable.

(A) 23 patients (46wrists) who did not receive
triamcinolone acetonide and biologics as a control group: In

the grade III and IV groups, there were no significant
differences in CHR (baseline: 0.440+0.079; post-injection:
0.443+0.07), RCDR (baseline: 0.354+0.066; post-injection:
0.358+0.04, and RRA (baseline: 109.76+10.42; post-injection:
136.2£159.2).

(B) 35 patients (53 wrists) who received triamcinolone
acetonide injection without biologics: In grade III and grade
IV, CHR changed from 0.423+0.07 at baseline to 0.413+0.09
post-injection, and RCDR changed from 0.356+0.06 to
0.355+0.07, with no significant difference observed in ulnar
deviation. Finally, RRA changed from 111.9£10.58 to
107.51+9.25, and only a one-side test showed a significant
difference (P<0.05) indicating progression in the radial
rotation of the carpal bones, but no significant differences
were observed a two-side test.

(C) 21 patients (33 wrists) who received triamcinolone
acetonide with biologics: There were no significant
differences in CHR (baseline: 0.413+0.083; post-infection:
0.41+0.08), RCDR (baseline: 0.359+0.034; post-injection:
0.364+0.04), and RRA (baseline: 107.9+£7.76; post-injection:
136.2£169.2 (Figure 7).

I (A) | Triamcinolone Acetonide (=), Bio (-)
SD SD
(Grade 1ll + IV, N = 23 patients, 46 wrists) pre-inj post-inj two-side | one-side
Carpal height ration (CHR) 0440 * 0079 0433 * 007 ns ns
Radiocarpal distance ratio (RCDR) 0354 * 0066 0358 * 004 ns ns
Radial rotation angle (RRA) 109.76 * 1042 | 1362 * 1592 ns ns
(B) [Triamcinolone Acetonide (+), Bio ()
SD SD
(Grade 111 + IV, N = 35 patients, 53 wrists) pre-inj post-inj two-side | one-side
Carpal height ration (CHR) 0423 * 007 0413 * 009 ns ns
Radiocarpal distance ratio {(RCDR) 035 * 006 0355 * 007 ns ns
Radial rotation angle (RRA) 1119 * 1058 10751 * 925 ns P<0 05
(C) | Triamcinolone Acetonide (+), Bio (+)
SD SD
(Grade Il + IV, N = 21 patients, 33 wrists) pre-inj post-inj two-side | one-side
Carpal height ration (CHR) 0413 * 0083 041 * 008 ns ns
Radiocarpal distance ratio (RCDR) 0359 * 0034 0364 * 004 ns ns
Radial rotation angle (RRA) 1079 * 776 1362 + 1006 ns ns

Figure 7. Changes in carpal height ratio, radio carpal distance ratio, and radial rotation angle in dorso-palmar plain X-ray imaging.
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