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Primary Ring Flexor Digitorum Superficialis Transfer
with Open Carpal Tunnel Release in Extreme Carpal
Tunnel Syndrome

Young-Seok Lee, Ho-Jun Cheon, Purpose: To analyze the clinical outcome for primary ring flexor digitorum
Young-Woo Kim, Sang Hyun Woo superficialis transfer with open carpal tunnel release in extreme carpal tunnel
W Institute for Hand and Reconstructive syndrome.

Microsurgery, W Hospital, Daegu, Korea Methods: Ring flexor digitorum superficialis transfer with open release of the

transverse carpal ligament was performed on 23 patients who were diagnosed
with extreme carpal tunnel syndrome between September 2008 and August

2013. All patients had visibly severe atrophies, with no sign of compound mus-
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ent, averaging 18.6 after, compared with 39.8 before surgery. And Kapandji

scores increased significantly from 4.8 before, to 9.3 after the surgery. Numb-
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open carpal tunnel release is a very practical and useful way of treating ex-

treme carpal tunnel syndrome in thenar weakness.
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Fig. 1. (A) Preoperative design of carpal tunnel release with primary opponensplasty
with 4th flexor digitorum superficialis (FDS) tendon via sling of flexor carpi ulnaris ten-
* don (FCU). (B) The 4th FDS tendon was harvested from the proximal phalangeal crease
and FCU sling was made on the ulnar aspect of the distal wrist. (C) After fixation of
the FCU, the 4th FDS tendon was transferred subcutaneously to the radial side of 1st
metacarpophalangeal joint. (D) Immediate postoperative view. (E) Preoperative view of
severe thenar atrophy with weak opposition. (F) Postoperative view, 8 months later. (G)
| Postoperative view, 18 months later, opposition is restored but abductor pollicis bresvis
is not restored.
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Table 1. Clinical results of primary flexor superficialis transfer with open carpal tunnel release

Preoperative Final follow-up
Grip (Ib) 19 31.3£9.2 26.9+11.3 1.268 0.221
Pinch (Ib) 19 8.3+4.0 9.0+£3.2 -0.633 0.535
DASH score 19 39.8+£12.6 18.6+£11.3 9.353 <0.001
Kapandiji score 23 48+1.2 9.3+0.8 -13.742 <0.001
Numbness VAS score 23 9.8+0.4 11411 34.834 <0.001
Pain VAS score 23 6.7+1.5 1.5+0.8 17.291 <0.001

Values are presented as mean=standard deviation.
DASH, disability of the arm, shoulder and hand; VAS, visual analog scale.

36 http://www.jkssh.org/



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

Young-Seok Lee, et al. Primary Ring Flexor Digitorum Superficialis Transfer in Extreme Carpal Tunnel Syndrome

ge]s& Alste] A4 o] A
5 wF HAHE d3en, 2ol A S 25
| 4 SAr] ot 550 YEoR e F /Y ol F
AR AA T A= HHA] 1M = &5 25 4

=

2 rld o Hz o

%

AP S5 FFLIAE 17} ol ek ofjet 247
o 1% T 228 SFL o] Tl W 7)5e Bu
o] A = Ho|x|g, 5 7150 BlEL cieksiA| HiEm
9iet. &5 7550l Alzbol A ubd Bl Em e y|che) maks
oA I, Alzbo] AL 2 3|8E|R] oy X SR B
Ao g 71%-% Bl EaH 548 sHaks o s Y

2% 7)%50] 3l8o| Hejekz Alzto] 4 ol A3 At
7h BT AL APtk BAIT 952 Bubsto] HAE
g SRRl H4T oY) A& BAl Y HYE
2 NS T Z7kael 0] 715 FAL R 2 gt
By AL WA BT AT, 1§ A AT 5
2 0|83 TRkt Wlo] 4vhElo] GIX|Tk 4T oleh A
&7+ 5410 AY5H] YolA s A4AEE o] 83t Camitz
S¥o] 7H o] BIEYLH. Camitz $49 L B4 o
o s e WA

9] ojgto] 47|
A AN gt Y5 7219 e Aldsh] de 24
o] QTF. TAARI Camitz Yol & T4 tigg ¢4
3l st = de7] v, e teold Wl 7s=
FHA7le o] 7] HEE $EUER aiEo] geb
SHA T Camitz & oM = Fds 971 Hsf 85l
N HES g7 Dol ofds] EARttt. ofoll AARE2 Al4
A0 Al 25702 AMSRHHY d¥as Aldstel Ui
2 =
d

ik 0] MBS ZolA 2 AUE 92 4 9

M
<
¢
e
P}
o
rd
i)
—d
)
=
[
r
1o
N
o|r
flo o
N
Jr
o
)
o
=

of EFAAHTY 7Ee A
7RsoHA S A4S ol 89t E2 HER Ea ¥4

o] Y51 FAEEG 25004 Zto] FAE7| wiol FA

http://www.jkssh.org/

o QA2 25 7hs st = oy i Akt

AT ol ds 7IARoIM FdEs Estal glen
o

3790] glo] el g 4ol ek, H4x) BT ol
£ ofe] 7k Bk 2E o] YT ANES T v
29IR0| H2 £T T YRS Hof BAE FHFHE
4L AP o]t Yo olrf ke Brhe]
A2 rbsster, W4A B2 olAET P42 o) A%
2 BAlo] AT olHY AL PHT A BAES

A
s
=

HO)
oy
)

O A A2 ARk, 2 BN Ak A4
FRAL WolGAH HRAYNTY YFO2 AV
o, 37bA9) BAHE BT GGl

of¥l ATOHE AR HAT Ath B AT
N ol 27k BAE APl HAT 229 ARE of
Sl B2 FYIALL o 24 PHOB £& F AT

i

ol Al'gF AF 8502 ofFste] UtlEiXE AHE
o 4= Atk AA A ] Lol = Eupe FEHET 9
2 emo| A EAE Aol 7219 A BE FOl7HA]
HANE dHshe Camitz Y Zot AL T7A 2
o5 Yol 7 ZAE Y 4 lenm siRetA 5
o] 7hsst, e & g7 HiE 7159 BN E
H AuE B4l

Ausrlo] A4x) 2002 B HEEe AN o B
of520] o|go] S Fof 430 7|50] FFL F 4 ek
% 20| A4, 55A1 0] 3 ool Fag 4TS e
1 glon], AUSH0) W4A) FTALS e U o)
okap7} st ofo] 291502 Qs 71| Z4sof 9)
L ol BX9 Y 7152 @] 9i5h F7bHel ofeie] o
L 50 HPS AN TR0 YUk SIS B AT
oA 4% F 28 ok Se AT Sol3t Aol glglo
o, AP 7150 AYEAel 71 SAT o 710l B

AR 237 olds Alof SR B 15 7hs/do
on] 8%9 Xl FHo] B up et M
| 257 ol e YA AMSe Fd ol Aolle &
Aloll At o] o] =2 A A3, 4R HpA] 257

—

N

Fo) BAL W4x 237 WS 91K, A 91X, Wot 9l
M7 2279 olo] YL wrerkn LeiA ek, ofo]

37



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

J Korean Soc Surg Hand Vol. 22, No. 1, March 2017

AAEL A4A] 237 o]dE o] 5o TYA T 7=
o] BAIE Zo|7] Sl Eutet - &7k 280 o2 1 em
o] AANE stg.om", Northe} Littler'®2] A2 Al S}
OF A2 Zabof| &4 7hstA] okar &at Atoo] - Fotol
A 2570 waHEY] vtz 29 RollA Aehg AlYstY
th. % 230] oA 1of|of ATk Z9x] WA o] FL30] WA 5}
Aon, 149 Fof 37 2 g &g BN B8t 4

ATt

Ol

o

NI 09[_1'
-
>
R
xy
X
i

f
A
e
2
it
1o
Y
o
b

)
R
R

ui of oXx
i

N

©
=T}

C

i)

2 i

ey

£

Do

S

—_

(@)

[

=2

w2

7.

@]

o]ri

o

e

U
12

Ly
(o
1o
7
i
(HURe]
1
>~
o
)
;
i

JR Hx

)

_lg -{U:

T
=2
re
4
2
i)
(U
‘g
A
Q
e
DN
lo
B

~ >
B

S F7IHA A Al
=, td 7152 7%
o}, B A2A=L Littler} Li'e] A

, Ol AR 257 dYRE
Folch SRR Lo A6}
AYEE YHE 2 ohE ohgof A
ST o] A T3zl 82 FEY
Fiek F219] oA, 23, S]UjoA] 2 Riordan™?]
Littler@} Li*e] Wh W o} 45t B ushal glon
2", Riordan™?] Y o2 A2 231 22 298 14
ota, YA P Ao AAES Aol Alget A7t 5

Vo o Bag A oR Heg,

A

=2
o
L
_O,E
-
iz
o
—d
R
1o
o
>

o
e e e N TR

v
in
X
2
A
o
i)
Rt
S

T

0
=
>

oz
}EFEEEJ'E_I

oo

o

S
o
o
2
o
=2

P

B
flo e o
ry
=2
o
L
>
N
rir

ol
2
Ju
ol

1o

B
(D)
Y
o
o
N
.o
2
>~

oL
E o

o

Az
A ol AF 417 tHE SRR APE 2 5
FtollA N Bt Qo] At A4 ] HapA] =
I o|dsS FAlol Aldste] F2] e s fed A&
3 7159 35, W2 AHS AAE o] o|F Hilskiit.
2 A= A 29 gShE S APH 7 ST
S0 A =of| lolA A 4 U™ AP =0l s
&S & = Aot gx} o] A7)0 H|ote] Al E =
Feo] 42 Holglon, o]= tiYy dPdeo] TR 4
== of2] 7H4] ol fr&2 WA| ¢h= gAkso] W] "l A
o7 Azt Sty Aol g sutote] JPH o2 5
T =Y A g QoM tE 7159 35S ol
AR Es TAIA A=4or ARt Al¥shs Aol e
Strha A ztgtet
38

10.

11.

12.

13.

14.

15.

REFERENCES

. Nolan WB 3rd, Alkaitis D, Glickel SZ, Snow S. Results of

treatment of severe carpal tunnel syndrome. ] Hand Surg
Am. 1992;17:1020-3.

. Mondelli M, Reale F, Padua R, Aprile I, Padua L. Clinical

and neurophysiological outcome of surgery in extreme
carpal tunnel syndrome. Clin Neurophysiol. 2001;112:
1237-42.

. Foucher G, Malizos C, Sammut D, Marin Braun F, Michon J.

Primary Palmaris longus transfer as an opponensplasty in
carpal tunnel release: a series of 73 cases. ] Hand Surg Br.
1991;16:56-60.

. Littler JW, Li CS. Primary restoration of thumb opposition

with median nerve decompression. Plast Reconstr Surg.
1967;39:74-5.

. Uemura T, Hidaka N, Nakamura H. Clinical outcome of

carpal tunnel release with and without opposition transfer.
J Hand Surg Eur Vol. 2010;35:632-6.

. Kapandji Al Clinical evaluation of the thumb’s opposition.

J Hand Ther. 1992;5:102-6.

. Ahmed T, Braun Al Carpal tunnel syndrome with polymy-

algia rheumatica. Arthritis Rheum. 1978;21:221-3.

. Terrono AL, Rose JH, Mulroy J, Millender LH. Camitz pal-

maris longus abductorplasty for severe thenar atrophy
secondary to carpal tunnel syndrome. ] Hand Surg Am.
1993;18:204-6.

. Richer R]J, Peimer CA. Flexor superficialis abductor trans-

fer with carpal tunnel release for thenar palsy. ] Hand Surg
Am. 2005;30:506-12.

Lee DH, Oakes JE, Ferlic R]. Tendon transfers for thumb
opposition: a biomechanical study of pulley location and
two insertion sites. ] Hand Surg Am. 2003;28:1002-8.

Kang SW, Chung YG, Lee JY, Jo WL. Modified camitz op-
ponensplasty using transverse carpal ligament loop pulley
in patients with advanced carpal tunnel syndrome. Plast
Reconstr Surg. 2012;129:761e-3e.

Bunnell S. Opposition of the thumb. ] Bone Joint Surg Am.
1938;20:269-84.

Littler JW, Cooley SG. Opposition of the thumb and its
restoration by abductor digiti quinti transfer. ] Bone Joint
Surg Am. 1963;45:1389-484.

Sakellarides HT. Modified pulley for opponens tendon
transfer. ] Bone Joint Surg Am. 1970;52:178-9.

Brandsma JW, Ottenhoff-De Jonge MW. Flexor digitorum

superficialis tendon transfer for intrinsic replacement:

http://www.jkssh.org/



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

16.

17.

Young-Seok Lee, et al. Primary Ring Flexor Digitorum Superficialis Transfer in Extreme Carpal Tunnel Syndrome

long-term results and the effect on donor fingers. ] Hand
Surg Br. 1992;17:625-8.

Anderson GA, Lee V, Sundararaj GD. Opponensplasty by
extensor indicis and flexor digitorum superficialis tendon
transfer. ] Hand Surg Br. 1992;17:611-4.

Posner MA. Flexor superficialis tendon transfers to the
thumb: an alternative to the free tendon graft for treat-
ment of chronic injuries within the digital sheath. ] Hand
Surg Am. 1983;8:876-81.

http://www.jkssh.org/

18.

19.

20.

North ER, Littler JW. Transferring the flexor superficialis
tendon: technical considerations in the prevention of
proximal interphalangeal joint disability. ] Hand Surg Am.
1980;5:498-501.

Skie MC, Parent T, Mudge K, Dai Q. Kinematic analysis of
six different insertion sites for FDS opponensplasty. Hand
(N'Y). 2010;5:261-6.

Riordan DC. Tendon transfers in hand surgery. ] Hand
Surg Am. 1983;8(5 Pt 2):748-53.

39



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

J Korean Soc Surg Hand Vol. 22, No. 1, March 2017

FAIT 259 952 skt A3 E 28 STolA Fad A Aiet SO AldpA] 9 HdpA] 234
Zﬂ OW S o] 83t Y 4B =2 AlPotela, 1 44

el 20089 92E 20139 8Y7H) % 2380 ABE $2 FFZ BAE PPOR P4T Aol Whes 5
Alof 2] tiE ddsa Al Be EARE0lA] ARt FAIFE 59] 9150] lgler, EL’ﬂE HAPIA =9 &
5 &5 Ado] do] WEEA] okt SRS EAYY A5
AFo] &) HE, 55, A% WA L12ke] 47] 5, o] okelz Ax| 2R 7]%(dlsability of the arm,
shoulder and hand, DASH)-& % 7}s}% T},

r =]
o
i
=
B
1o
i
¢
tol
d
lo
> of
E
1
ol
2
g5
_(
H

Zok: 7] 53 A e AT {3t Aol S HolX| gyttt AR FEAA Bl Ao e A Bt 39.8004
& o= 18622 {25t THE Uk Kapandji H4+= & A 48004 & Z 9322 iy 7|50 T4

o EA YT EF T 52 o] o] folahA TAH
B2 29 SgolN FoD o] et Bl AWE AasA] WeA| BRAL ol 8T Y AP Y
520 ST A ORI T 7150] 3180 e -8 S ol

tof: 2t =, tE ds, MdaX| Tkl =252 01Hs

e 20163 112 12 £H-U 1x;: 20173 1€ 132 2%t 20174 1€ 18Y
HArHE™ 20174 1€ 27

AR A

CPBOIA SA7 SR 1632

WHE 251t 5 0]M| xH7d MIE]

TEL 053-550-5000 FAX 053-552-4000

E—mail handwoo@hotmail.com

40

http://www.jkssh.org/



