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Abstract

Background: We have observed that patients with restricted thumb opposition
sometimes develop dysfunction of the intrinsic muscles around the metacarpal joint of the
middle finger. Therefore, we developed a middle finger abduction exercise program which
focuses on improvement of intrinsic muscle function during post-operative rehabilitation after
thumb carpometacarpal arthroplasty. We report on the efficacy of the program herein.

Methods: Three patients with Eaton stage III-IV thumb carpometacarpal arthritis were
included in the study. The effects of the exercise program were recorded. Ultrasonography
and surface electromyography were used to evaluate the effects of the exercise in two healthy
volunteers.

Results: Five minutes of exercise resulted in a 1- to 2-point improvement in the Kapandji
opposition score, and a 1- to 3-cm improvement in thumb opposition to the base of the small
finger. Ultrasonography and electromyography revealed that adductor pollicis, abductor pollicis

brevis, opponens pollicis, and abductor digiti minimi contractions became more synchronous.
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Conclusion: Our middle finger abduction exercise program improves thumb opposition

significantly. The program may be particularly useful for post-operative rehabilitation after

thumb surgeries: thumb opposition can be improved without thumb motion, which can be

painful in the early post-operative period.

(HARERFRZER MRS 2018; 14: 125-130)
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Fig. 1
Picture of the abduction exercise program for the

middle finger. Move middle finger to the left and
right, while other fingers are fixed onto the stretch
board.
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Fig. 2 Case 1, a 78-year-old woman
a) The preoperative plain radiograph revealed advanced, stage IV thumb carpometacarpal arthritis. b) The plain
radiograph taken 3 months after surgery. The trapezium (the circled area on a) was resected, and ligament
reconstruction and tendon ball replacement were performed with half-slip tendon of the flexor carpi radialis ( 1,
*). ¢) Before the middle finger exercise (EX), the patient was only able to oppose the thumb tip to the middle
finger base. d) After the middle finger EX, she became able to oppose the tip to the small finger base.

TR U TR A i MR A 2 350 oD St At % Jtd T L 7.

ANEB TR A & B MP i £ To thumb spica
cast [ 7€ &2 i % 3 @R ATV, FEBREHRD AT ¥
b 2RI W 2S5 Bk 24T - 72,

22 ik

IERF) 3 7S, EROBELMEL A5, HiF EX
% BHEON— AT 5 57 MlEAT L7z, BIRR 2L o aFAi
1, HIATI AHIHE T ORHRNALERZ L L L, Sl
Hix (1) "l m s © st 32 B By o BEF 592 38 o fr
(IR, MG o ) (23 (2) Kapandji
237, (3) BHEIRAR—/NEERERE (DUF. TPD)
EL, @WilBICBEONEZIEL:. /2, (5B)
TG - Tt 3 4 A CHHE X BRI & 2 W R EHifi 2
1To7z.

3. R 2

g EX O RS EEN B D B IO B D
MRk 2 H 92, P EX v o F45 o B 58 o J-iffi %
1o 7.

31 x5

AL 24 (CFH34m%). AEFHoLT%
HHw 72,

32 HiE

TR EX T oMBEL MANKEO b L (1) B
WAL (2) KEHEHREICZTIT-72 (1) 38

IR ERZ R (H L A 7 ¢ 248, My Lab Five®)
FHOWTEISE L., 7a— 7HEIC X 2B 0% %
T A7, KFTHIATL, Fd EX H o RHRNER (DL
T. Add) B XOERENEG (LLT. APB), BHE
s (LAF. Opp) OBjEz@ig L7z, (2) 3HE
BB ARE (HAGEME, MEB-2200
Neuropack®™) #M\WT, APB B X UOVNEAMER (D
T. ADM) O I E M2 Mifk L, hiEXH o
APB - ADM Ok #) % 51l L 72,

#w R

1. i1 DER

(1) B R R OB 2 biE, JEF 1 (Fig. 1),
JEB 2 (Fig. 2) JE#1 3 (Fig. 3) TR, XKD LE
TRIBORERE, JERI 1 - 3IXERIE - MBI F T,
Bl 2 1T FEIBE CTHEL 72

(2) Kapandji 2 2 71&, "Hi§ EX #, %Efl 1135~
7, FEB 212 79, EBI 313 67 LEGEL 7.

(3) TPD ixH ¥ EX #%, JiEf 11& 3cm—2cm, Ji
%1 21X 3cm—0cm, JEHI 3125 cm—15cm & %4 #i
L7-.

WAL, ER L[R2 25 ], fER 2 13T
BB E R3], JEFI3IE [BIEDD-IXY 5985 ]
bl i3 PRV (Wl



128 HEEKEESFE 2018; 14(3)

Fig. 3 Case 2, a 54-year-old woman
a) The preoperative plain radiograph revealed stage III thumb carpometacarpal arthritis. b) The plain
radiograph taken 3 months after surgery. While the trapezium was preserved, osteophyte resection (circle)
and suspension arthroplasty with the palmaris longus tendon (black arrow) were performed. c¢) Before the
middle finger exercise (EX), the patient was unable to touch the palm with the thumb tip. d) After the middle
finger EX, she became able to do so.

Fig. 4 Case 3, a 79-year-old woman

a) The preoperative plain radiograph revealed advanced, stage IV thumb carpometacarpal (CMC) arthritis
accompanied by hyperextension deformity of the metacarpophalangeal (MP) joint. b) The plain radiograph taken
3 months after surgery. For thumb CMC arthritis, the trapezium was resected, followed by arthroplasty with half
of the flexor carpi radialis tendon (3). For MP joint deformity, the attachment site of the extensor pollicis brevis
(EPB) tendon was shortened. c) Before the middle finger exercise (EX), the patient was only able to oppose the
thumb tip to the ring finger base. d) After the middle finger EX, she became able to oppose the tip to the small
finger base.
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Fig. 5 Results of ultrasonography; the white bars in the images on the right indicate the
location of the echo probe. a) The axial image of the dorsal aspect between the first
and second metacarpal bones revealed contraction of the adductor (Add) of the thumb
in tandem with the middle finger exercise (EX). b) The longitudinal image of the
palmar aspect along the thenar revealed contraction of the abductor pollicis brevis

(APB) and the opponens pollicis (Opp).
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Fig. 6 Results of surface electromyography
a) Electrodes were attached to the abductor pollicis brevis (APB) and the abductor digiti minimi
(ADM).
b) Both APB and ADM contracted in tandem with the middle finger exercise (EX).
The level of contraction of APB was greater during radial abduction (red arrows), while that of
ADM was greater during ulnar abduction (white arrows).
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