igaksioletsz] A 14 A Al 3 & (20029 94)

Kor

ean J Occup Environ Med, 2002:14(3):213-226

AEA RETA TEAIA
g Heloh FEAEEE A%

FoTista ojatie} odejstnd, Ageistud? AR A etw A A A A AR 2hel

A = =l A )] 1)) =13 = 2)
st Haln - Yes - A8 - 0lBT - EORE - Hchy

— Abstract —

Carpal Tunnel Configuration Measured by Ultrasonography as a Risk

Factor of Carpal Tunnel Syndrome in Motor Part Manufacturing Workers

Duck-Soo Kim, Hae-Kwan Cheong, Hyun-Sul Lim, Yong Wook Kwon",
Jong-Min Lee"”, Dae-Hyun Cho”, Dae Seob Choi”

Department of Preventive Medicine, Rehabilitation Medicine”, Radiology”
College of Medicine, Dongguk University
Shinsegae Radiology Clinic”

Objectives: This study was conducted to evaluate individual susceptibility to carpal
tunnel syndrome (CTS) by ultrasonographic measurement of the carpal tunnel configura-
tion in workers doing repetitive work.

Methods: The study subjects consisted of 24 male and 11 female workers in a sound-
proof material manufacturing company in Gyeongju. We conducted a self-reported ques-
tionnaire survey. a physical examination and an electrodiagnostic study (EDS) in April
2000. After the examination, jobs were rearranged for workers with CTS. A follow up
physical examination, EDS, and measurement of the carpal tunnel by ultrasonography
was done six months later.

Results: Of those studied. prevalence of CTS was 63.6/100 persons among women and
29.2/100 persons among men. Mean depth and width of wrist was shorter in those with
CTS compareal to the controls (p{0.05). The risk of CTS was higher in workers whose
carpal tunnel ratio (displacement/width) was 0.17 or higher (OR 7.13, 95 % confidence
interval 1.18-43.1), and in workers whose carpal tunnel area was less than 300 mm® (OR
8.00. 95 % confidence interval 1.18-68.5). Carpal tunnel depth and depth/width ratio had
a positive correlation with motor latency of the median nerve and median-ulnar sensory
latency difference (p<0.05), whereas the carpal tunnel width, displacement/depth ratio,
and area (widthXdisplacement) had a negative correlation with median nerve latencies
after adjusting for gender. Workers who showed an improvement in the clinical stage of
CTS after job rearrangement had a significantly lower carpal tunnel displacement/width
ratio and displacement/depth ratio. They also had smaller upper carpal tunnel area
(width x displacement) and larger upper carpal tunnel area ((depth-displacement) X width]
than the controls (p{0.05).

Conclusions: Ultrasonographic measurement of the carpal tunnel is a good predictor of
susceptibility and prognosis of CTS in workers doing repetivive work.

Key Words: Carpal tunnel syndrome, Ultrasonography. Risk factors
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9900, Medison, Seoul, Korea), 7.5 MHz A&
AR AAIT. BE AANE Ao AR
I ARt wdg wgo R Aleisint. gxAke]
5% 499l (supine) olzfjol] W E
ol £55 45% vlZ(dorsiflexion) @ “JE]ol A
Axreant. o] guss)l 29 =4 e
Fig. 1, 29} 2t} =3& =28 T9Hs F4F
(pisiform bone)®| 7459 & 24 (scaphoid
tubercle) 2 #Rlstal o] F A AHoR Sle
HASAYE 2% 47 (inlet)2] Z(width: A-B)
o2 o F AHE sl HAZAA FFIAA
(flexor retinaculum)7k4] 202 o] He|
AAYE Y5 He] AA (displacement: E)&2
sttt AR T 9} 2 AR HA

o]——]— L_ﬂ

—

Flpee mohinmtulam S

l_| ——
T | — |
T uobeperoi o 5 i R _-_.' — Tri
Scaphod .--'" v a
Bosphon \ '|.-""f
- Larati

Fig. 1. Diagram of transverse section of the right
carpal tunnel inlet.

Fig. 2. Ultrasonography of the right carpal tun-

nel inlet.

MN': medial nerve, UA: ulnar artery,
PSI: pisiform, FT: flexor tendons,
T.SC: tubercle of scaphoid
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Table 1. Results of wrist measurements in cases and controls (Mean+S.D.)

& AN

=

Zole ztzh gakto]l 11.1 cm, 18.6 cm® 3
11.6 cm, 19.5 cmol H]ste] #3tom FA
o3k zto]l & HATHPC0.05). £ufgz) &
Foatol 7zl gideh. Al itk =7 o]
o4 0.60 cm, #AEAlA 0.59 cm

. Controls Cases .

Variables (N=21) (N=14) p-value
Wrist depth 1 '(cm) 4.06+0.24 3.91+0.26 0.080
Wrist depth T *(cm) 4.334+0.29 4.184+0.23 0.104
Wrist width T '(cm) 5.66+0.33 5.36+0.29 0.011
Wrist width T *(cm) 6.07+0.34 5.73+0.40 0.012
Wrist ratio 1 '(depth/width) 0.72+0.03 0.73+0.03 0.347
Wrist ratio I *(depth/width) 0.71+0.03 0.73+0.04 0.221
Palm length(cm) 11.6+0.77 11.1+0.77 0.044
Hand length(cm) 19.5+1.78 18.6+1.19 0.043
Palm-hand ratio (palm/hand) 0.60+0.01 0.59+0.02 0.681
Hand-height ratlo 11.840.50 11.540.34 0.077

((hand % 10)/height])

*Student’ s t-test, comparison between cases and co
"Measured at proximal flexor crease
"Measured at distal flexor crease

ntrols
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2 BARCR Folsil ERHp(0.05). =2
Al/Z 8)7F 0.42 PRkl ol H]Se] 0. 42 o]’
Tl A wApE] 6.50(95 % A1 3t 0.70-60.3)
2 =goy BAder foskA gt & £
T WA (FA X)L 300 mm® el ol BlEke]
300 mm® "|RES1 ol A wAE] 8.00(95 % AlZ|

3

~
Ot

9

L o

ox i ud

4
RS 4n o S i
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7k 1.18-68.5)o2 FAHoR fostA =t
(p<0.05).
3. AAtZDizE AnEN
1) &= ¥ 2o ASKQE ®Y|EC HArAne|
A 24
A BANMSR A &5 9 F27 ASA
A7 AAbA el HAAES Ao E 49
2t (Table 4). SATTEFFANA SH T £&51]
= AR HAReL o] AHdE oy BAA
o= fofslAl LUttt AAFTETROIN SHT

Table 2. Results of ultrasonographic measurements of carpal tunnel in cases and controls (Mean+S.D.)

Control C
Variables ((;1:;))8 (I\?: Sle:) p-value®
Carpal tunnel width(mm) 26.1£2.29 24.3+1.21 0.014
Carpal tunnel depth(mm) 11.7+1.02 11.7£1.05 0.995
Carpal tunnel displacement(mm) 3.86+0.45 3.75+0.72 0.575
Carpal tunnel depth/width 0.45+0.06 0.48+0.05 0.156
Carpal tunnel displacement/width 0.15+0.02 0.15+0.03 0.586
Carpal tunnel displacement/depth 0.33+0.05 0.32+0.07 0.621
Total carpal tunnel area
+ +

(width x depth. mm®) 303.7+31.9 284.2+31.4 0.083

Lower carpal tunnel area
) 202.9+30.7 192.7+£32.3 0.351

(width % (depth-displacement), mm?]
Median nerve width(mm) 4.81+0.62 5.15+0.97 0.264
Median nerve depth(mm) 2.25+0.43 2.17+0.40 0.577
Median nerve , 0.47+0.10 0.44+0.12 0.346

short diameter/long diameter
Median nerve area'(mm?) 34.31£9.15 35.1+£9.18 0.797

*Student’ s t-test, comparison between cases and controls

'rx short diameter xlong diameter
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EEH e A7 HAbe Fol AadE Hlou
SARCE FolstA 3kt (p)0.05).

ST Zo AT A UAA AHZ=7Hzt
AAe] A, HE 2 A A A
zpol e} Zh2b -0.280, -0.356, -0.2579] 9 ¥
de BEATH(p<0.05: p<0.01: p<0.01). <& F

RN ESTHE HXE 22T Y FRUBSE AT
A BEpaagel 494, 4F 2 A2 47
A7 QAA Aolsh Azt 0,284, 0.3659] el
AR HATHPC0.05: pl0.01). ST T/
HE PEeEAAY A0EA AERAe 9
AFA, AF L 4B QAT AR Aols) 7
ZF 0.257, 0.437, 0.4179] <Fo] S ES

Table 3. The risk factors of carpal tunnel syndrome by measurements of wrist and carpal tunnel in

cases and controls

Risk factors Controls(N=21) Cases(N=14) Odds 95% Confidence
No. Percent No. Percent ratio interval

Wrist ratio 1 '(depth/width)

0.74 16 76.2 7 50.0 1.00

> 0.74 5 23.8 7 50.0 3.20 0.61°17.9
Wrist ratio I '(depth/width)

€0.71 11 52.4 3 21.4 1.00

> 0.71 10 47.6 11 78.6 4.03 0.71°25.4
Carpal tunnel depth/width

<0.42 7 33.3 1 7.1 1.00

> (.42 14 66.7 13 92.9 6.50 0.70-60.3
Carpal tunnel displacement/width

<0.17 19 90.5 8 57.1 1.00

> 0.17 2 9.5 6 42.9 7.13 1.18-43.1
Total carpal tunnel area

(depth x width, mm?

> 300 12 57.1 2 14.3 1.00

{300 9 42.9 12 85.7 8.00 1.18-68.5

"Measured at proximal flexor crease, "Measured at distal flexor crease

Table 4. Partial correlation coefficients between carpal tunnel configuration and electrodiagnostic study

Wrist measurements

Carpal tunnel measurements

RatioI' RatioII' Width Depth Depth/ Displacement Displacement Total Lower  Upper
(mm) (mm)  Width /Width /Width area area area
(mm”) (mm®  (mm°)
t
MML 0.011  -0.077 -0.280** 0.095 0.257** -0.051 -0.179 -0.143 -0.011 -0.229
(msec)
MSL* 3k sk * ok sk
(mseo) 0.007 -0.144  -0.356" 0.284 0.437 -0.014 —0.262 -0.038  0.112 -0.244
- §
MPUSLD 0.106  -0.053 -0.257* 0.365" 0.417* -0.131 -0.382" 0.097  0.280** -0.280*"
(msec)
Area | : widthxdepth, Area I : width X (depth-displacement), II : width x displacement

"Median motor latency, "Median sensory latency, ‘Median-ulnar sensory latency difference in ring finger

*p€0.01, Partial correlation coefficient adjusted for gender

**p€0.05, Partial correlation coefficient adjusted for gender
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(p<0.05: p<0.01: p<0.01). =& A=x
A7) AL Asbsh g w_o—g— s
Btz A48 5 2 AT
A9ZA AololA 77} -0.262, -0.382%
%9l Aage LADE0.05: p0.01).
R (Zx (FA-2))2 3% 2 A2
A ol 028002 fold ool
BATH(pC0.05), A 2w WA

& AAATe Lo AuAe
a7 A9 sk 9% 2
Al Zpololl A Zbzt -0.244, -0.280
A3 BYTHp(0.05).
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Table 5. Partial correlation coefficients in median nerve configuration and electrodiagnostic study

Median nerve

Median nerve

Median nerve .
Median nerve

height (mm) width (mm) shortdl.ameter area (mm”)
/long diameter
MML' (msec) -0.083 0.208 -0.184 0.073
MSL" (msec) -0.052 0.111 -0.076 0.024
M-USLD'(msec) 0.091 0.140 -0.002 0.155

"Median motor latency
"Median sensory latency

‘Median-ulnar sensory latency difference in ring finger

Table 6. Changes in the diagnostic category of carpal tunnel syndrome after job rearrangement (%)

After job rearrangement

Normal Clinical CT'S  Subclinical CTS CTS Total
Before job Normal 21(60.0) 21(60.0)
rearrangement  Clinical CTS 2(5.7) 2(5.7)
Subclinical CTS 3(8.6) 5(14.3) 8(22.9)
CTS 2(5.7) 2(5.7) 4(11.4)
Total 28(80.0) 5(14.3) 2(5.7) 35(100.0)
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Table 7. Comparison of carpal tunnel measurements between workers whose CTS has been improved

and has not been improved after job rearrangement (Mean+S.D.)

Risk factors Improved(N=7) Not improved(N=7) p-value®
Carpal tunnel depth/width 0.47£0.02 0.50%0.06 0.259
Carpal tunnel displacement/width 0.17+0.03 0.14+0.02 0.026
Carpal tunnel displacement/depth 0.37+0.06 0.28+0.04 0.011
Total carpal tunnel area

(depth X width, mm?®) 274.2+14.1 294.2+41.3 0.383
Lower carpal tunnel area

(depth-displacement) x width, mm®) 173.9+20.5 211.5+32.0 0.017
Upper carpal tunnel area

(displacement X width, mm?) 100.2x17.6 82.7+17.1 0.017

*Mann-Whitney U test. comparison between workers workers whose CTS has been improved and has not

been improved after job rearrangement
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Fig.3(A). Transverse ultrasonography of a subject without carpal tunnel syndrome

(B). Transverse ultrasonography of a subject with carpal tunnel syndrome.
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