100
Original

CLINICAL RESULTS OF TENDON TRANSFER TO RESTORE
ABDUCTION OF THE INDEX FINGER FOR SEVERE
CUBITAL TUNNEL SYNDROME

Shingo NOBUTA', Katsumi SATO", Fumio KASAMA',
Joji KATSUZAKI' and Masahito HATORI?

"Department of Orthopaedic Surgery, Tohoku Rosai Hospital
*Department of Orthopaedic Surgery, Tohoku University School of Medicine

(Received : January 29, 2007)

Abstract

We employed a combined operation of tendon transfer to restore abduction of the index finger using the extensor
pollicis brevis tendon reported by Bruner and decompression of the ulnar nerve for patients with severe cubital tunnel
syndrome who required powerful pinch strength and whose pre-operative compound muscle action potential of the ab-
ductor digiti minimi muscle was not recordable or almost non-recordable. Six patients were evaluated after a mean
follow-up of 19 months. The mean post-operative pinch strength was 81 percent compared with the normal side, and
the mean time of the negative Froment sign after surgery was 3 months. Bruner's procedure is simple and useful to re-
store abduction of the index finger for severe cubital tunnel syndrome.

(JJOMT, 55: 100—104, 2007)
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Introduction

Many previous studies have shown good clinical results for cubital tunnel syndrome after surgical decom-
pression of the ulnar nerve” ™, but severe cases do not always result in functional recovery”®. We have re-
ported a trend toward poor functional results in patients with non-recordable compound muscle action poten-
tial (CMAP) of the abductor digiti minimi (ADM) muscle before surgery”. From 2002, we employed a combined
operation of tendon transfer to restore abduction of the index finger using the extensor pollicis brevis tendon
reported by Bruner®” and decompression of the ulnar nerve for patients with severe cubital tunnel syndrome
who required powerful pinch strength and whose pre-operative ADM-CMAP was not recordable or almost
non-recordable. The purpose of this study is to evaluate the clinical results of Bruner's procedure of tendon
transfer for severe cubital tunnel syndrome.

Patients and Methods

Between October 2002 and April 2006, a total of eleven patients with severe cubital tunnel syndrome had
operations with Bruner's tendon transfer and ulnar nerve decompression. Six patients were followed-up for
seven to 26 months (mean, 19 months), and entered into this study. The details are shown in Table 1. Five pa-
tients were men and one was a woman. The age at operation was 45 to 77 years (mean, 61 years). The duration
of symptoms had varied from five to 24 months, the mean being 13 months. All six patients were associated
with osteoarthritis of the elbow joint. The dominant extremity was involved in five patients and the non-
dominant extremity in one (case 4). The occupations were two farmers, one fisherman, one policeman, one sea-
man, and one retired. All patients had a positive Tinel sign at the cubital tunnel and a positive Froment sign,
and marked atrophy of intrinsic muscles with clawing of the ring and little fingers. There was hypesthesia to
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Table 1 Details on six patients
Measurements
before/after . .
Age/ Duration of . Follow-up surgery Time of negative
No. Sex | Side symptoms Preoperative Occupation ADM- eriod Froment sign Result
: yimnp clinical status b CMAP D . after surgery
(yr) (mth) (mth) Gri Pinch (mth)
(k I)) strength m
N (kg)
1 61/M R 5 4 Farmer (=) 23 21/23 28/35 7 Fair
2. 45/M R 16 5 Farmer (=) 26 35/50 7.0/9.5 2 Excellent
3. 66/M R 24 5 Fisherman (+) 25 15/24 3.0/6.5 2 Excellent
4. 59/M L 5 4 Policeman (=) 18 13/28 24/6.8 3 Good
5. 55/M R 15 4 Seaman (=) 16 28/31 34/55 3 Good
6. 77/F R 10 4 Retired (+) 7 5/10 39/44 1 Good

M, male:F, female:R, right:L, left: Preoperative clinical status, according to Akahori’s classification: ADM, abductor digiti minimi: CMAP, compound
muscle action potential ; (=) , not recordable ; (+), recordable

Fig. 1
surface of the metacarpo-phalangeal joint of the thumb, and

Fig. 2 Re-routed extensor pollicis brevis tendon is sutured to
the tendinous portion of the first dorsal interosseous muscle

The extensor pollicis brevis tendon is freed at the dorsal

withdrawn to the proximal end of the anatomical snuff box. near its insertion.

light touch in the above-mentioned fingers in four patients, and ulnar nerve sensation was absent in two. The
pre-operative clinical status was graded according to Akahori's classification”. Four patients were stage 4 and
two were stage 5. Recording and analysis of ADM-CMAP as a nerve conduction study was performed in all pa-
tients before surgery. If ADM-CMAP was not recordable, CMAP from the flexor carpi ulnaris muscle was re-
corded. Four patients underwent decompression of the nerve and medial epicondyle excision”, and two had
simple decompression of the nerve'®. All patients had Bruner’s tendon transfer. The extensor pollicis brevis
tendon was freed at the dorsal surface of the metacarpo-phalangeal joint of the thumb (Fig. 1), and withdrawn
to the proximal end of the anatomical snuff box. It was then re-routed subcutaneously under the tendon of the
extensor pollicis longus, toward the insertion of the first dorsal interosseous (FDI) muscle. The re-routed exten-
sor pollicis brevis tendon was sutured to the tendinous portion of the first dorsal interosseous muscle near its
insertion (Fig. 2). After surgery, the hand and forearm were held in a plaster splint with the index finger in
slight abduction and the wrist in slight extension. Physical therapy was started in three weeks with caution
against strong ulnar flexion of the index finger until after six weeks. The results were evaluated into four cate-
gories according to Akahori's criteria’. Excellent was complete or almost complete recovery. Good meant that
the patient had recovery of motor function with a negative Froment sign and clawing of fingers with some re-
sidual complaints. Fair was slight improvement with no functional recovery. Poor was no benefit from the op-
eration. Grip and pinch strength were measured before and after surgery. Statistical analysis was performed
with Student’s t-test, and a P value of less than 0.05 was considered significant.

Results

The results were excellent in two patients, good in three patients, and fair in one (Table 1). Pre-operative
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ADM-CMAP was not recordable in four patients and recordable in two (cases 3 and 6). Amplitude of ADM-
CMAP was 1 percent compared with the normal side in case 3, and 6 percent in case 6. All patients were re-
lieved of pre-operative discomfort and showed recovery of motor and sensory function. Only case 1 had resid-
ual annoying hypesthesia and numbness in the ring and little fingers, but all patients had improvement in grip
and pinch strength. The mean pre-operative grip and standard deviation (SD) was 195+10.8 (kg), and the
mean post-operative grip was 27.7=13.1 (kg), which showed no significant difference. The mean pre- and post-
operative grip was 65 percent and 96 percent compared with the normal side, respectively. The mean pre-
operative pinch strength and SD was 3.8+1.7 (kg), and the mean post-operative pinch strength was 6.0 +2.1
(kg), which indicated no significant difference. The mean pre- and post-operative pinch strength was 50 per-
cent and 81 percent compared with the normal side, respectively. The time of a negative Froment sign after
surgery was one to 7 months (mean, 3 months). There were no patients with weakness of extension on the
metacarpo-phalangeal joint of the thumb after using the extensor pollicis brevis tendon.

Discussion

Previous studies have reported that severe cases of cubital tunnel syndrome do not always result in func-

9~% and the indication for tendon transfer to re-

store abduction of the index finger is still controversial. Shiraishi et al.” described that 6 cases of 20 cases were

tional recovery after surgical decompression of the ulnar nerve

fair or poor in which ADM-CMAP was not recordable and the duration of pre-operative symptoms was 10
years or more. They showed that 5 cases who had tendon transfer to restore index finger abduction were sat-
isfied with functional recovery. Yokomura et al® reported that 18 out of 32 cases had fair or poor results, and
concluded that reconstructive surgery was indicated if ADM-CMAP was not recordable or functional recov-
ery was not seen at two years after surgery. Nakagawa et al® showed the indication of restoration of the index
finger abduction for patients in which the pre-operative first dorsal interosseous muscle power was zero. Mat-
suzaki et al."” reported that restoring abduction of the index finger by tendon transfer is not always necessary,
but it is indicated for patients who require powerful pinch from the early post-operative phase.

The FDI muscle function is necessary for index finger abduction, and we reported that the conduction de-
lay was larger and the amplitude was lower in FDI-CMAP than in ADM-CMAP in cubital tunnel syndrome'?,
and reported a post-operative poor pinching function in patients with unrecordable ADM-CMAP”. Therefore
we performed a combined operation of tendon transfer to restore abduction of the index finger reported by
Bruner® and decompression of the ulnar nerve for severe cubital tunnel syndrome in which pre-operative
ADM-CMAP was not recordable or almost non-recordable. Bruner® described that the extensor pollicis brevis
tendon has a favorable angle of pull and is long enough to be used without lengthening by graft, and is strong
enough to restore useful abduction of the index finger. Takeda et al.”” showed the results of Bruner's proce-
dure for six cases and described that the mean post-operative pinch strength was 2.76kg and the mean time of
functional recovery after surgery was 3.1 months. In our six patients, all had improvement in grip and pinch
strength. The mean post-operative pinch strength was 81 percent compared with the normal side, and the
mean time of the negative Froment sign after surgery was 3 months, which was almost similar to a previous
report'”. Froment sign is shown when the flexor pollicis longus plays a part of the paralysed adductor pollicis
in the pinching function, and a negative Froment sign means that abduction of the index finger is useful in the
pinch movement. There were no patients with weakness of extension on the metacarpo-phalangeal joint of the
thumb after surgery. Concerning other procedures of tendon transfer to restore abduction of the index finger,
Neviaser et al."¥ reported abductor pollicis longus transfer for replacement of the first dorsal interosseous.
Saito et al”® showed that post-operative pinch strength was 7.7 kg after surgery with Neviaser's procedure.
Futami et al.'” described the results of Neviaser's operation for 14 cases, and showed that recovery of pinch
strength was attained in all cases at about 3 months after operation. Nemoto et al.'” reported Neviaser's proce-
dure for 16 cases and stated that the mean postoperative pinch strength was 86 percent compared with the
normal side. In Neviaser's procedure, the abductor pollicis longus tendon is reported to be stronger than the
extensor pollicis brevis tendon', but it is not long enough to be used and needs lengthening by tendon graft to
suture to the tendinous portion of the first dorsal interosseous muscle. We considered that Bruner’s procedure



Nobuta et al.: Clinical Results of Tendon Transfer to Restore Abduction of the Index Finger for Severe Cubital Tunnel Syndrome 103

is simple and useful to restore abduction of the index finger for severe cubital tunnel syndrome.
Conclusions

Six patients had operations with Bruner's tendon transfer and ulnar nerve decompression. The mean
post-operative pinch strength was 81 percent compared with the normal side, and the mean time of the nega-
tive Froment sign after surgery was 3 months. Bruner's procedure is simple and useful to restore abduction of
the index finger for severe cubital tunnel syndrome.

Acknowledgments

The authors are grateful to Ms. Hiromi Takeda and Ms. Yumi Watabe for assisting in manuscript prepara-
tion.

References

1) Akahori O : Cubital tunnel syndrome. Orthop Surg Traumatol (Seikei Saigai Geka) 29:1745—1751,1986 (Japanese).
2) Eaton RG, Crowe JF, Parkes JC : Anterior transposition of the ulnar nerve using a non-compressing fasciodermal sling. J
Bone Joint Surg 62-A : 820—825, 1980.
3) Froimson Al Zahrawi F: Treatment of compression neuropathy of the ulnar nerve at the elbow by epicondylectomy and
neurolysis. ] Hand Surg 5-A : 391—395, 1980.
4) Shiraishi M, Funami S, Wakabayashi K, et al: Results of surgical treatment of severe cubital tunnel syndrome. J Jpn Soc
Surg Hand 6 : 359—363, 1989 (Japanese).
5) Yokomura N, Kikuchi S, Tayama N, Seki M : Long follow up study in severe cubital tunnel syndrome. ] Jpn Soc Surg Hand
10:402—405, 1993 (Japanese).
6) Nakagawa T, Nagano A, Mikami Y, et al: Recovery of muscle power in severe cubital tunnel syndrome followed up more
than 2 years after the operation. J Jpn Soc Surg Hand 7 : 381—384, 1990 (Japanese).
7) Nobuta S, Sato K, Kasama F, et al : Postoperative results of severe cubital tunnel syndrome and indication for reconstructive
surgery. Orthop Surg (Bessatsu Seikeigeka) 49:178—181,2006 (Japanese).
8) Bruner JM : Tendon transfer to restore abduction of the index finger using the extensor pollicis brevis. Plast Reconstr Surg
3:197—201, 1947.
9) King T, Morgan FP : Late results of removing the medial humeral epicondyle for traumatic ulnar neuritis. ] Bone Joint Surg
41-B : 51—55, 1959.
10) Osborne G : Compression neuritis of the ulnar nerve at the elbow. Hand 2 : 10—13, 1970.
11) Matsuzaki H, Yoshizu T, Maki Y, et al : Long-term clinical and neurological recovery in the hand after surgery for severe cu-
bital tunnel syndrome : a patient series. ] Jpn Soc Surg Hand 19 : 745—748, 2002 (Japanese).
12) Nobuta S, Sato K, Komatsu T, et al: Compound muscle action potentials and prognosis at surgery in cubital tunnel syn-
drome. ] Jpn Soc Surg Hand 18 : 740—745, 2001.
13) Takeda Y, Amano M, Nakahara K, et al: Treatment by Bruner's method for cubital tunnel syndrome. Orthop Surg
(Seikeigeka) 47:193—197,1996 (Japanese).
14) Neviaser R], Wilson JN, Gardner MM : Abductor pollicis longus transfer for replacement of first dorsal interosseous. ] Hand
Surg 5:53—57, 1980.
15) Saito H, Shibata M, Seki T, et al : Biomechanical analysis of Neviaser's abductor pollicis longus transfer for replacement of
the first dorsal interosseous. ] Jpn Soc Surg Hand 6 : 448—452, 1989 (Japanese).
16) Futami T, Wakabayashi N, Kobayashi A, et al : Abductor pollicis longus tendon transfer for augmentation of the index ab-
duction. J Jpn Soc Surg Hand 6 : 443—447, 1989.
17) Nemoto K, Arino H, Amako M, et al: The results of Neviaser's procedure for severe cases of cubital tunnel syndrome. ] Jpn
Elbow Soc 10: 17—18, 2003 (Japanese).
(RfRzft R 19.1.29)

BIRIEERE TI81-8563 MlAT HEX A 4—3—21
BT S e R AV R
EH #E
Reprint request :
Shingo Nobuta
Department of Orthopaedic Surgery, Tohoku Rosai Hospital, 4-3-21 Dainohara Aoba-ku, Sendai 981-8563, Japan



104 HARRSE - KFEER

JJOMT Vol. 55, No. 2

I RS RE AR FEORE 51 L 5097 2 R TR M A B FE Al 0D T PR

Bl GEE, ik B, AR KR,

et R

PE IR

VRS SR BE RS, * LR R A AR AT SR

—%—7— F—
R AR, WBATIN, sk

INE DO NEE R MER L2 25 2 N EIER O &
SEFI O T, MRmERA CT/NMEYMEN (ADM) OBE
BN (CMAP) ASEMARED, X 1 HEAEDEFIIC
L THRMOY y F oS Z HE LT—INRIE
HHEHERE BN 21T o> C X 72DT, ZDWBEIHH 2 WET
L7z 2002 4E LIRS AR T4 % 4T o 72 N S8 R et 11 41
OHRTHitR6 # AU ERBBETE 662 Z L L
7o, WS B, L1 BICHERNTFE 61 R Th B, WSk
RS, HEE, MCE BRE, MESE4 1H, R
R1BITH -7 EREEH ORI SFIE, DMMEosR
BRARRT 4 WA 4B, MEOIMEBEZES 511552
BT dH - 72. Mifi DO MRIREMRA T ADM-CMAP 1 4 1
HEIMARETH VD, 2 FIA8E T RE THRIE S | T
1%, 6% &E/NShodz. FAIER G MR BEm & oRigsH
BB RE PR 2 1T\, AR BEAT DTN 1E King 28 1:2% 4
B, WM 2 B Tdh o 72, RIGVHEE S RE P AT 1

Bruner {247V, FRRMUT B 2 [48 MP BIEi & <)
BEL KT 208 L CR—H WG Mm~21T, 6L, 3
B ONBEEDHRIZE ¥ F RO MLk 1~2 8
4T - 72, MitkiEaBIg I - 19 ATh o 72 4l
BRI ARYE O FHIE TEA 2 61, BAS3 6, WA 14l
Thosz. WD 11BN B PO FEREEHFRAT L T
Wiz, PN O Z R, BIIEME P 195kg
(CRHAIEE 65% ) A3iifk 27.7kg (96%) 12, ¥ ¥ F IJIEAMiET
5 3.8kg ORI 50% ) A3kt 6.0kg (81%) LTt L,
Mit% 12 Froment AT & 72 o 72 BEHRIZSEH 3 4 A
THo7z. FHEMP HHOMENKRTIEALNT, 26
PERICAER LTz, WSS EEREEERICNT 5
Bruner {12 X A R FGAV AR RE T AU &, T-HBCASEE T
BEIICE Y FHORENMEON BN HETH D &
EZ5.




