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Objective: Authors conducted the pilot trial to evaluate whether the virtual reality using mirror therapy induces analgesia
and functional improvement to the patients of rheumatoid wrist arthritis.

Method: Three patients with no symptom or sign of active phase at both wrists were recruited. Voluntary range of motion
(ROM) of each wrist over as far as possible was recorded and then the same movement was recorded only over 60% of
the previous one after break of 5 minutes. For the virtual reality treatment, the second recorded motion was reconstructed
into the another one of as same ROM and spent time as the first one, providing confusing visual information to the patients
while patients were instructed to reach only the red flags (60% ROM of 1" one). This exercise was repeated for 5 days.
Numerous scales such as VAS, ROM, Michigan Hand Outcomes Questionaire (MHQ), Performance and Satisfaction in
Activities of Daily Living (PS-ADL), patient-rated wrist evaluation (PRWE) were evaluated before and after repetition.
Results: The increased satisfaction with their hands (satisfaction score of MHQ; 5.8 +2.3, [6-30]), improved ADL perform-
ances (PS-ADL score: 5.0 £ 3.5, [0-117]), and no side effect were noticed.

Conclusion: The virtual reality using mirror therapy may be safe and has some analgesic effect, which warrants a clinical
trial in the future for the patients of rheumatoid wrist arthritis. (Brain & NeuroRehabilitation 2016; 9: 48-55)
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Fig. 2. Preparation of virtual reality. Patients were instructed to grip a white
poles using the palm surface so that the tip of the while pole was protruded be-
yond the ulnar border. Two red- colored round stickers of 1 cm in diameter were
affixed to the center of wrist strap and the tip of the white pole respectively.
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Fig. 1. Diagram of virtual reality. Patients
were instructed to took a seat upright in a
chair opposite to the table on which a mon-
itor of virtual reality was placed, stretche
their either of arm out into the support for
the elbow, replace their wrist and hand in
an anatomical neutral position under a cam-
era to be seen fully in the center of the mon-
itor, and their forearm and wrist were im-
mobilized to the supports using Velcro
strap.

Fig. 3. Process of virtual reality. Patients were instructed to do flexion-ex-
tension wrist exercise again up- and down-ward to two red frags the location
of which in a monitor was seen as the same as during the former exercise of
full range. But virtual reality let the real-time movement of the wrist (white spot;
60% of previous range of motion) be seen to reach to the red flag in the pace
of the same angular velocity.
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Table 1. Interval Changes of Functional and Surrogate Ends
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o glow, G Hel TP vle AFH
Foll L6=9] AXo] 9 GAFS 94 BAR E
Stk B AHAle] A4 £89 9AE BA E 5,
A BARS] BAE AT B 5 97) BZel, 44l
£8o) 16w 91X glrka AX|skA ek o|st 2
Helg AN ko2 s HE, SRt A1 A
5 Bk 0UHE ©F SE whEn, 6097
M7k WA 2F SHe Ro2 XA Bk

2 it
1) l'5 BT 2| H¥K(Table 1)

MHQ®) Al%- HE 3, 29 715o] e HE(E~25%,;
He45 FHA) Bote] BIA Aol A 83, CoA}
QoA SHO) THES BASGOLL A $x 224
14, 9ol M 4799 ofal Bastgon, BIg 024
I} CoA 0.2 AE WBkE BAY 4 ¢lglth & &9
P15l B HE(7~35%; Ae5E FAR) Bato] A
8hxo] of oA 39) THS WASHF O Bet C 8
o o £oAE 7} 7 6, 479 ofake Bk U4
U el B HEG~25%; 248 FYE)
Bl B BAelA 1509 £AL BASGOL A B4
NAE 279 otE BARGAOH C AL WS
BHY 4 Gtk £9 B WA HEG~157; 25
= 330l Bkl Al Wel BN WsE BAY 4
RSIT. &ol e WEo] Tek Hm(6~30%; HepE

PRWE (0~50) MHQ VAS (0~100)
PS-ADL  Function Function Pain  Satisfaction ?{%ilz]/[e
Pain Spe.ci.ﬁc Rot.lti.ne (0~117) (5~25) of both N\;’gﬁéﬂ (3~15) (6~30) Resting Moving
activity activity hands (5~25)

Rt. Lt. (7~35) Rt. Lt Rt. Lt Rt. Lt Rt. Lt Rt. Lt

Patient A Before 17 28 14 23 13 10 24 7 15 15 20 20 35 40 10 20 15 25
After 14 32 13 22 14 14 21 15 15 15 13 13 35 45 10 5 10 5

Patient B Before 13 21 17 6 5 13 10 10 15 13 5 11 50 50 0 35 35
After 6 9 2 0 5 5 16 25 15 13 5 11 55 55 0 0 35 35
Patient C Before 46 57 39 81 20 29 30 5 3 327 30 0 25 80 80 100 100
After 46 55 40 73 20 24 34 5 3 3 24 24 0 30 70 70 100 100

(); normal range of corresponding scale.

The improved satisfaction with each hand or ADL was noticed after the virtual reality treatment for 5 days. Interval changes in others were variable. PRWE: patient-rated
wrist evaluation, PS-ADL: performance & satisfaction in activities of daily living, MHQ: Michigan Hand Outcomes Questionnaire.
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virtual reality (—5to 5)  reconstructed virtual reality (—5 to 5)

Patient A 5 0
Patient B 5 0
Patient C 5 0

42 0.6
5
3.6 1

Appropriate score of validity was reported.
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Appendix.
Iy BIa9| S B EE (Validation of virtual reality)
1. 3o Hol= &o] Y &A4F Holug?
_5(;9.—6—4 O}‘L]]:]—)’ _49 _33 _2’ _1) Os 1’ 23 33 4’ S(EH'?‘ _‘j_%;_]q—)

2. S g0l o Y &Y Holupar -
'S(Ea O}qt}), '49 '3’ '23 '1) O: 15 2'5 33 43 S(EH'?_ 1%1]:})

3. &o] BEsiXitta =ARA L2
_5(@—6—4 O}‘L]]:]—)’ _49 _33 _2’ _1) Os 1’ 23 33 4’ S(EH'?‘ _'1%16_]'4—)

IHE Iy B2 8 T4 EE (Validation of the reconstructed virtual reality)
1. 3of Hol= &o] f &X3 Hojupar
'S(Ea O}qt}), '49 '3’ '23 '1) O: 15 2'5 33 43 S(HH'?_ 1%1]:})

2. Blo] gxlole &o| Y &4 Holuha:
_5(@—6—4 O}‘L]]:]—)’ _49 _33 _2’ _1) Oa 1’ 23 33 4’ S(EH'?‘ _'l%‘c_]q—)

3. o] GRSk LARA R
'S(Ea O}qt}), '49 '3’ '23 '1) O: 15 2'5 33 43 S(HH'?_ 1%1]:})



