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= Abstract =
Surgical Treatment of Carpal Tunnel Syndrome

Kwan-Chul Tark, MD, PhD, FACS

Department of Plastic & Reconstructive Surgery, Yonsei University College of Medicine, Seoul, Korea

Compression of the median nerve in the carpal tunnel is the most common and well-studied entrapment
that occurs in humans. Although the condition would appear to be simple and straightforward, there are
still many facets of the disorder that are not completely understood. These issues include standards for
clinical and electromyographic diagnosis, the incidence in the general population, the pathophysiology
and etiology of idiopathic carpal tunnel syndrome (CTS), and the relation of occupational factors to the
development of symptoms. New diagnostic techniques such as ultrasound and magnetic resonance
imaging of the wrist are undergoing evaluation and appear to give new and important information in
some cases.
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1. Compression in a Fibro-Osseous Tunnel
Carpal Tunnel Syndrome
Cubital Tunnel Syndrome
Canal of Guyon
Supinator Syndrome
Meralgia Paresthetica
Tarsal Tunnel Syndrome

II. Angulation and Stretch
Tardy Ulnar Nerve Palsy
Thoracic Outlet Syndrome

III. Recurrent External Compressive Force
Ulnar Nerve at Elbow

Deep Branch of Ulnar Nerve
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=5 ol insertionds}=d, =ullw] 737 (scaphoid tubercle), Al|E (triquetrum)¥} F-w (pisiform), Frl-Euw 724
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longus), HA FH(thenar muscles)@} 7] T
(hypothenar muscles)oll A7Z=|o9)et. EE=2 4b4
4 F=4 BE proximal A|ZHEL]ollA] 2F 2 cm distal
o] 7} F2 Ao g d#A vk
2 HE MA| S8 FF A7 distal forearmol]

71k (palmaris

Fig. 5. Variation in median nerve anatomy in
the carpal tunnel. (A) The most common
pattern of the motor branch is extraligamentous
and recurrent. (B) Subligamentous branching of
a recurrent median nerve. (C) Transligamentous
course of the recurrent branch of the median
nerve. (D) The motor branch can uncommonly
originate from the wulnar border of median
nerve. (E) The motor branch can lie on top of
the transverse carpal ligament. (Green DP:
Operative Hand Surgery, 4th Ed. New York,
Churchill Livingstone).

Fig. 6. Variation in median nerve anatomy in
the carpal tunnel. Group III variations include
(A) High division of the median nerve that
may be separated by (B) a persistent median
artery of (C) an aberrant muscle. (Green DP:
Operative Hand Surgery, 4th Ed. New York,
Churchill Livingstone)

Fig. 7. Variation in median nerve anatomy in
the carpal tunnel. Group IV variations include
those rare instances in which the thenar branch
leaves the median nerve proximal to the carpal
tunnel: (A) accessory branch; (B) accessory
branch from the ulnar aspect of the median
nerve. (C) accessory branch running directly
into the thenar muscles. (Green DP: Operative
Hand Surgery, 4th Ed. New York, Churchill
Livingstone).

A flexor carpi radialis®} flexor digitorum superficialis
Aololl ZATh EEFeAE £EZ olFA
digital flexorell B]3H palmar and radial sideol] <]X]3}
Al el AR EERANE AR 3
T2 & 7= recurrent motor branchE WAl Fch &
EE S0 e Al 7B BAE He A2 B Al

739] ll§-3 wololl wE recurrent motor branch<]



66 £ =:A194 2009

Fig. 8. A3 558 43t 574 WA 3R 8% 59| carpal tunnel syndrome®] X &5 |3l palmol]l 3%
AME 7F3lal transverse carpal ligamentE released} o % ¥ causalgic paine] A, € ¥ 39Ul MRIZ
Z-odsldrh. (Left) MRI £74 palm®| transverse carpal ligamenti= release®]©] 9121} wrist upper marginoll4] 7
% A7o] o}F compressionF I A= AS B F Aot (Right) 1%} % 22 5 wrist creaseS transverse 7|
o] ol 9= ligaments: AN F FA= 4 = AUct

Open Carpal Tunnel Release Al o
s =M If necessary, skin incision may
T = be extended using guidelines

Palmar cutaneous branch
of median nerve

Flexor carpi ulnaris

Flexor carpi radialis

branch of
wlnar nerve

Agee Sin%Ie Portal Endoscopic Technique 2|
EES -

Fig 9. 3% %79 $¢4 A8% A% &ibd 9% ANE A @) Folslel s ¥ 47 47
branches: Median nerve®} ulnar nerve®] palmar cutaneous branches. (Green DP: Operative Hand Surgery, 4th Ed.
New York, Churchill Livingstone, p1411, 1999).
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T(Fig. 6), Group IV EF Z$ol7]& At

recurrent branch F-3ol] Ho|7} 9l= F(Fig. 2), Group
I carpal tunnel distaloll4] recurrent branch o] F-<=
<l wol7} = (Fig. 5), Group Il Xt} pro-

recurrent branch”} carpal tunnel X.t}h% T] proximalel]
A AFAAY BEAs= 7-$-olth(Fig. 6). Recurrent
motor branch= THH-5-(78%) A X173 2] radial sideoll
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% YrkLanz, 1977). =3 AE AA9
branch®} transverse carpal ligamente] ZTA|E EF3t
dol|A] transverse carpal ligament®] distalol|4] branch
7} Y37} thenar muscleol]
typed] WIE7} 7} =ow 1 of-2-2 subligamentous
typeo]ekal H sl vhFig. 7).
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recurrent branchv F-SQAHL
(abductor pollicis brevis), Z-231A]8 Z(flexor pollicis
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3) Physical Examination
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zZrdge] £ 2] e WASAY splints:
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3E7AA] FAS Frk A7 Welldrt =

At FEE w24k s, Wi2e A F
off YAH R FFo] FrtET|E gt

6) T=38 X2

T Ul Bz X5 vgeA e A9,
o] wlg- A% A5, A7 AT AANA &
Zlo] ¥l 739 thenar eminence?] $|=o] Y+ A
AFA7 Aull odAel AR 22 Aot Y= A5
A gt

T e A AETHYA NEA 7HehE(open

carpal tunnel release)® WAIZZH Zhk&
carpal tunnel release)2 gt}

1,]]/{]7:17{4 71—01— _,] zl-z«l oil—‘__ _/;:% _,‘6:_517} 7@1;].1—
Mo AR ARERAnnE ANt et
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(endoscopic

o|7} %‘ﬂ A5 BTAEI Fi i) £ 14

oty B aE vp Qo (Gellman‘é, 1989)

ke Wy Ee] alEe] F
JE=d Exds] aeksE 7|
£ ol&3le WHELE AMEA HAAEAH ek
5 WHE AFst] A F /A e s s

o] &= dedl F M AAMEE FE Chow's

two portal technique@} &+ 7] A7|E
one portal techniqueo] ZL7lo]t}.
o i
o)X AMAL median nerve ¥ ulnar nerve?] cutane-
ous branch €4S wIAsl7] 93l Eulebilo] AR
ko g Algstsd o] fdlE AHF X739 thenar
motor branch®} ulnar nerve, digital nerve B 3]
superficial archE 7ol F3 A/NE 7lellof dhef

AAe] vlPHel hook of hamateE Sl= Kaplan’s
cardinal A3} 7}18-d] <£7122] ulnar & A2 A4
o] whl}i= HollA] vertical palmar crease®] 2~3 mm
ulnar 2.2 <F 5 cm AE IHE AAghFig 9.
] o= I e e S DI S Vg
aponeurosisE-  splits}3l carpal tunnel& #<Q1gF th-g
carpal tunnel W HAZ} XA LTl A ARt
malleable retractors AFiste] AHFA7E
shHA] 2 §lellA] EE=Fol™ ulnar sideol] X]-$-A
transverse carpal ligamentE bipolar cautery 2  wrist
level7bA] A&} A-84 <

gBo] AZ AU} &5 FAH palmar creases F
Zsto] proximalZbAl ZAA AAH el spANE o] Wi
5 Hd A e T3 fEskd FEt

B ol o] &HA %3 <+
= 5em AEY 22 71 0]8}2] minimal incision %F
o825 ZH3} release’} 7158t}

2 LHAIEH
Release): 7}2EQ1tol] AE2wlgko & WHAHE 4F
Al WA AlokellA 53] 3QbEl WAL knife
2 o]g, Ao} AMule] TlEEEelgE A A
< 7 WHellA Exq‘3]‘:]’(1:15’ 9). 7tEESYUH
AARE # #eldl & hook of hamates 7HA|s}o]
Cannula £9] Feuleks A 4 £3)2)m] wleko 2 3

2= (Open Carpal Tunnel Release):

palmar

protection

AuA Frelgo Ln}

A e wdel gl

2w r\o

Z+2t= (Endoscopic  Carpal Tunnel



oF Guyon’s tunnels THX|A] ¢k8 4 9irl. Chow
o] 71&3t F M EYRE o] &3t 7
Fo} ERR ulgRo] 2719 FARAMNE el
ERA g 23 Aol A trocar 2 Gt
22 ulnar nerve B I 12]3 A JIAE ELA]
4 7Aool Erh(Agee, 1994).

Az WA A ZEskeat vlazste] N 2l
Al median nerve2} 2] £Alo] v E
I Haws glot WARA &9 ¥
& e gev] 4% Aokl 4%, U%F 9 ¥
Bel £4e AW B T S gl A% blind
techniqueo] 2= AollA WA A Zet<

.
A Wb gl e AAje] "ol
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