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— Abstract —

Subclinical Distal Ulnar Nerve Involvement in Carpal Tunnel Syndrome:
Electrophysiological Evidences from Calculated I ndexes

Jong Seok Bae, M .D., Seok Min Go, M.D.,
Kyong Jae Yoon, M.D.*, Byoung-Joon Kim, M.D.**

Department of Neurology and Department of Rehabilitation Medicine* Seoul Medical Center,
Department of Neurology Samsung Medical Center School of Medicine Sungkyunkwan University**

Objectives: Ulnar nerve lesions associated with carpal tunnel syndrome (CTS) has received little atten-
tion. Clinical and experimental studies has argued that entrapment of median nerve at the carpal tunnel
could affect the ulnar nerve in the Guyon canal by the same process of CTS. The purpose of this study is
to identify ulnar nerve lesions associated with CTS, especially in the subclinical cases.

Methods: Nerve conduction study of upper limbs was investigated in 61 unilateral CTS (group 1), 63
bilateral CTS (group I1) and 53 normal controls. To measure the distal nerve dysfunction of ulnar and
median nerves, residual latency (RL), terminal latency index (TLI) and modified F raito (MFR) were cal-
culated in both nerves. The results were compared among groups.

Results: Compared with controls, DML, RL, and TLI of median and ulnar nerves were significantly dif-
ferent among groups (ANOVA p < 0.01). Group Il showed more significant changes in ulnar nerves than
group |, which indicated ulnar nerves were damaged morein bilateral CTS. The indexes used in this study
were correlated in the control group, which were not in both group | and 11.

Conclusion: These findings support the presence of subclinical focal lesion of distal ulnar nerve rather
than subclinical ulnar involvement as a part of generalized neuropathy. The pathogenesis of ulhar
involvement in CTS remains to be elucidated.

Key Words: Carpa Tunnel Syndrome, Ulnar Neuropathies, Neural Conduction, Calculated Indexes
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Table 1. Demographic Features of Control and Patient Groups
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Uz AZ CTST 9 4= CTSwe F54lA
gk oofUet HEAl7e] A7 Ax AA A= A
TLI, RL, MFRE ¥l 3ttt 2o Fd+EFe
22 Yetdilor, A& W4 = ANOVA test,
unpaired student t test® ©]&3sle] ¥4 ).
4B BA = Pearson’ s correlation testE ©]-&3k3th

rE owd A

Control (n=53)

Unilateral CTS (n=61) Bilateral CTS (n=62)

Agey

Stevens grading
Mild -
Moderate -
Severe -

Duration of CTS symptom, mo -

45.23+6.66

47.95+5.75 46.26+7.05
11 3
29 28
18 31
22.02+30.55 48.81+71.50*

Data are means* SD. Age variable does not show statistically significant difference among each group (P > 0.05 in ANOVA), how-
ever there are significant differences in duration of CTS symptom and Stevens grading between unilateral CTS and bilateral CTS
groups (P =0.01 in student t-test, and P = 0.02 in chi square test).

CTS; carpal tunnel syndrome
* P < 0.05in comparison with unilateral CTS.

Table 2. Comparison of Electrophysiological Datafor Median and Ulnar nerve in Each Group

Control

Unilateral CTS

Bilateral CTS

P value* Pvalue'
(n=53) (n=61) (n=62)
Median nerve
DML, ms 2.76 +0.27 4.25+0.78 4.89+1.18 <0.001 <0.001
RL, ms 1.92 +0.26 3.34+0.78 3.97+1.15 <0.001 <0.001
TLI 0.31+0.03 0.22+0.04 0.194+0.04 <0.001 <0.001
MFR 2.32+0.30 1.60+0.25 1.47+0.27 <0.001 <0.001
Ulnar nerve
DML, ms 2.19+0.17 2.21+0.18 2.30+0.15 0.79 0.002
RL, ms 1.39+0.16 1.40+0.18 1.48+0.15 0.98 0.005
TLI 0.37 +0.03 0.36+-0.03 0.36+0.03 0.81 0.06
MFR 3.13+047 3.08+0.33 297+0.27 0.71 0.046

*P value comparing control versus unilateral CTS by student t-test. 'P value comparing control versus bilateral CTS by student t-test.
CTS; carpal tunnel syndrome, DML ; distal motor latency, RL; residual latency, TLI; terminal latency index, MFR; modified F ratio

— 28 —



SIBEERI SUE SELY AL HBUBES: A4 KBS 0188 M7 |45 S
B ZRageRe AE$g SPSS 10.0 & ol4s  #E] 443 MFR Alldde olx= A% §ol3
ATk P &l 0.05 olskel A5 AgHE {9 FEBAES HolA &F$keh(P)0.05). DML, TLI,

@.’ Zﬂgi 6}1&1 0]’/\}\]_:][‘.

2 1

614 S CTSSAS} 6289 5 CTS et
o] 538 B3 tE2wd 7 Hla EHEAH.
Al el d® 7 Aol gl Stevense] 145
140 wa =5 CTSwo] d7|delgdaes &
CTS7h o Be] £ Hodloh. CTS 2789 4 7]
U= 43S CTSwol AS CTSwol| Hla) oAl =5k
THTable 1).

AME A Z, TLI, MFR¢ RLE% Hlud<
o, FSARNAE ez A5 CTS # &= CTS
Bl oA CTST

Sol f9I@ Aol ut, AT A
R LRI

%5 CTSwY DML RL ¥

MFREL tlZ27% Fo 2ol Uetia TLI=
o3t zfolE Holz] gsith F3 WS CTSTS BE
A RSN 27T} 4 3t zto]lE Holx] ¥tk
(Table 2). CTS IANES A, Y207 YA &
i Stevens Z149 &t A5 5=, 59 CTS
ot Z ZM NCS A=) 9} ALtd ARES H|
ﬂ‘é}ai—% W FFAAAME A4S CTSTo| T5% 4
% CTST¥ ®¥lwstel DML, TLI, RL, MFRe %

£ A %946} Aolg Hgon FEEd 33
CTS & Aol foI3 o]/t gl Td HE47

AAE 7 2 el BE AZAA F AelE B
o]z ZIUTHANOVA test, P<0.001). A= Fst

RL, MFR®] & AXEA FEA42 22274 AL
o] ztzte]l AABAL A Ed ERTdMe BT
ol AHAAE yehd v CTSTolM e freld
FHHRAE HolA e3ttH(Table 3).

&

k-

€ A7 AAE 2o wd A

=9 F 9}"15} % 03?
L Aol CTS zeke] 117
4 e floy RE X
%94*3—% qu o] A Eﬂ%'wls’wﬂ@ 0]%
CTSIA €99 AEA7Ae 438 A% AL
< N ? i’ilﬂr AR FdAeR A CTS7H
o Beo] TIE 434 CTSTAM e HFAl7dErt of
Hﬂﬁ%ﬁ%ﬂXP%ﬂﬁEﬂiiﬂﬂﬂﬂﬁ%ﬁ
gk ztol7t FlE et ol XPE CTSAAE BF
AWk e} Re] AU E AN AeA|
do] A 7PeA S AR ST FSaA A
227 Alolol] o] & AR ATAAS Wldshe AE
E71] AABA 7L CTSTAAE A6 g1 23]
ol A=A el Wil A4 A3t
g dusked Fg asbl dn. 3 e CTS
A F5748e HE41 HHo %ZH 7Vsd& CTS

9 HBNAPY 9= BE S5 WA

QWA AFAEe] ARE Uehie YRS

1‘
b
b}
A
9
k1
[
=
>~
o it
5

(o]
m .
it

. O,

)
PN
Hd
2
=
El
(<0
ol
L

of Mt W ot

>
(e~
o O rlo X

30
ON fr Jl“

¢

g

il

Table 3. Correlation of Various Electrophysiological Data and Calculated Indexes between Median and Ulnar Nerve in Control and

CTS Group
Correlation coefficient*, R Pvaue

Control

Median DML versus ulnar DML 0.48 <0.001

Median RL versus ulnar RL 0.49 <0.001

Median TLI versusulnar TLI 0.51 <0.001

Median MFR versus ulnar MFR 0.68 <0.001
CTS

Median DML versus ulnar DML 0.11 0.23

Median RL versus ulnar RL 0.13 0.16

Median TLI versusulnar TLI 0.16 0.07
Median MFR versus ulnar MFR 0.11 0.21

*Correlation coefficient of Pearson’ s correlation equation.

CTS; carpal tunnel syndrome, DML ; distal motor latency, RL; residual latency, TLI; terminal latency index, MFR; modified F ratio
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