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The Correlation between Ultrasonographic Findings of Median
Nerve and Clinical Scale and Electrodiagnotic Data in
Carpal Tunnel Syndrome
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Background: The aim of this study is to identify the correlation between ultrasonographic findings of median nerve and
clinical scale and electrophysiologic data in carpal tunnel syndrome. Methods: Forty three patients (79 hands) with electro-
physiologically confirmed carpal tunnel syndrome were evaluated. Clinical symptoms were examined by Historical-Objective

(Hi-Ob) scale. Electrophysiologic data and Padua scale were used for severity of electrophysiology. In ultrasonographic study,

cross sectional area and flattening ratio of median nerve were measured at distal wrist crease level (DWC), lem proximal

to distal wrist crease level, and lcm distal to distal wrist crease level. The correlation between Hi-Ob scale, electrophysiologic
data and ultrasonography was measured with Spearman rank test. Results: The mean Hi-Ob scale was 2.4. Mean Padua scale
was 4.0. In ultrasnonographic study, cross sectional area and flattening ratio were 0.112 cm’+0.025 and 3.0+0.6 at Icm prox-
imal to DWC level, 0.118+0.026 em’ and 2.9+0.4 at DWC level, and 0.107+0.032 cm’ and 3.0£0.4 at 1 cm distal to DWC
level. Hi-Ob scale was not correlated with cross sectional area and flattening ratio of median nerve. Hi-Ob scale was corre-
lated with Padua scale positively (r=0.44) and correlated with amplitudes of CMAP and SNAP, negatively (r=-0.33; r=-0.30).
Cross sectional area of median nerve was significantly correlated with Padua scale, amplitudes and latencies of CMAP and
amplitudes of SNAP. Conclusions: Ultrasonographic findings of median nerve and electrodiagnostic data had statistically
significant correlation. Consequently, ultrasonography could be an adjunctive method in diagnosis of carpal tunnel syndrome.
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TEste] 16T R Urol A 1A AARS, 6t = olgate] AeHolA 5] A7 ujofA 7Hg
452 A% 24 Yehie oga go] ERgh? et A& 38 SA 5 BAgh o= -3l rh(Figure
1B). Hgul= A Fdwe) 7h 2 A4 g 2
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A 1 B ARl & 7o) wz ] 33 A 520 P kel
A 2 B2 IR Aol A EE ChFigure 10).
H Aol b4
o 3 7 AESE] Aet 9 25417 A9 4) 87 24
E719] A4 He EA B2 SPSS 12.02 0|3tk Hi-Ob M=o} Al
W 4 A AEsme] Ast W g Agn A= A 2 3 o dAAE A e B S
FE7)o] A% 2 Padua 2%, 18] 30 Z28a} Patel A ek A 5-9]] o
oA 5 JAAAE EEA 2l 2 *EANE HE79 A} HGH] 5-2] AFHIAE Spearman rank test= 2}t
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o2 Aol A2 Kol o4 AAQl ¥l 5 A (anisotropy)S W NEL Zkzh s 53417 ms, 6.743.6 mV, 7ZHA1A 9
WAk B3 A0 WES w] s H9EAR FEr] 2 UZL 43+1.0 ms, 17.9+11.1 uVL, Padua H
U FEES e ) FOSHAAL B8 ApAle] wek g Bl g 4.0£1.7 DA o)k ST HEAIAE S G
FA79 mofo] Mg = Qo 2ES ZYAXE & 3 #Wgull: Zzh Aol koA 0.11240.025 cn?,
25k’ o] A ] AtoA gt B Aut AT A 3006, Y9 £HFE o] A 0.118+0.026 cm’, 2.9+0.4,
7h g & AtollA = e d9Ret 29RE 183 £EFE 9K = 0.107+0.032 cm’, 3.0+0.4%
ZHAA A BYJollA ZAHEATE B AAE et A9 £EFEA wHHo] s A1 WHEH|E v
& F T AL 3| QA Aol A AEAFY A, AASHA UERdTH(Table 1). HA| 794 % Padua HEi

Al (flattening ratio) S US| EHFERI} O ZFE  4nhA} 48 ZPA WRLOD, Hi-Ob HE 4vtA|e) 20k

Figure 1. Ultrasonographic transverse scan at different three level. (A) level C: The cross sectional area and flattening
ratio at the distal wrist crease, level B: 1 cm proximal to the level C, level D: 1cm distal to the level C. (B) Cross sectional
area of median nerve (outlined) at distal wrist crease level; the cross sectional area 0.12 cm’. (C) Flattening ratio: the ratio
of the nerve's major to minor axis at three levels (2.15=0.58 c¢m/0.27 cm) P: pisiform, S: scaphoid.
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Table 1. Ultrasonographic cross sectional area of carpal tunnel syndrome

: 2
Cross sectional area (cm’)

Flattening ratio

1 cm proximal to DWC 0.112+0.04 3.0+0.85
DWC 0.118+0.03 2.9+0.57
1 cm distal to DWC 0.107+0.04 3.0+£0.71
Values are mean£S.D.
DWC, distal wrist crease.
Padua Hi-Ob
60 30
25 26
50 48 25 ]
40 20
P 3
% 30 §15 1 14
20 10 |
14 7 7
10 5
- 2 6 H : H H
o0 [ = I:l ™ 0 0
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Figure 2. Distribution of various Hi-Ob and Padua scales.

Table 2. Correlation between Hi-Ob scale and electrophysiologic data

Padua scale Motor latency

Motor amplitude

Sensory latency Sensory amplitude

Hi-Ob scale . . m
0.44 0.20 -0.33 0.13 -0.30

Values are Spearman’s correlation coefficiency.
]jli—Ob scale, historical-objective scale.

p<0.05.
A7} 26529} 2552 BSITHFigure 2). o &

Hi-Ob X% T/} %842 Padua X% W% Z7)6}
= Y HHEAE BAAL Hi-ObA =7} #3524l ol SIS A o dF o A okt
A AR AEo] gradtel, P4 FAT ARAE AV AR AAL AWET S FFEe A3 A
21 FAACE T3 29| AJTHHAIE H T Table 2). Lol wet R J@HHo] AAEERE o] BHrlshr] 95t o

2500 ASAH e Tz, d@gnel Hi-Ob A= 2l 7HA =0l AEEI FrEE AT A A, A
APEBEE 1 om 2EolH FANOR Golgt ¥ Jgelety Bk Fo| A%Hom AT gon 3
TAE EIou o]efe) Fejolxs Foldt Azt e Fd71ed B WA 2594 Bl et
QUoick v T P Hwet 22u 27 Aolel A A7rh e AaEm ol
Al 5] Bol A TheHo] Padua H, $EAIA 7|9} olde] ATl AAFH B A7 HEkA AARS
ogulgle & AUBAS, &5 - A AEFAE 9 Nz AIIAE Hol= oz oduA Qe 2Aad 4
o) gl o] AEAS HYlon U9 £REES Rl 2y AE, Simovic HE, HiOb HE 59| o4 Jmo}
A A ZHETI9F o] s 4] AHEAE Bland 2%, Padua =, Mondeli 2= 52] #7|AY2]5tH7]
Hgou WPul HiOb %, AZASH HEek Bl Hmo] wAo] B Aol PaE Hmeh 7|4
do] AUTKTable 3) oA Ares BE FAX SR GO o AHHAE B

i 7k A% Wobshe BaE S dpnc o
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Table 3. Correlation between ultrasonographic data and Hi-Ob scale and electrophysiologic data of median nerve
Sale seale Mowrlency B ey amplitde
| em proximal CSA (cm’) 0.35" 041" 0.32" -0.31° 0.24 -0.26°
to DWC  Flattening ratio 0.11 0.10 0.07 -0.08 -0.07 0.12
CSA (cm?) 0.12 0.45" 0.34" 031 0.27" 041"
DWC .
Flattening ratio -0.14 0.06 -0.00 0.21 -0.12 0.28
1 em distal CSA (cm?) 0.07 0.34" 0.28" -0.30° 0.20 -0.33"
to DWC  Flattening ratio 0.05 -0.05 -0.10 0.22 -0.03 0.34
Values are Spearman’s correlation coefficiency.
Hi-Ob scale, historical-objective scale; DWC, distal wrist crease; CSA, cross sectional area.
p<0.05
7} B7Fsh= Simovie YA &=l Hi-Ob Ao A4 EI aE-AE AP, Fow, ZaejwolA STt
7k Bt Avs Bk aeuy, BE AuA S & o] M7yt AxQl AFesAd HE7], A
N7} ) oot AATA Hmo Ay TSI A oF A AEAE 2L ARAS Holn” AdlE
FHBAE 7= A2 etk ERL A5l o S 21 10,03 mm’o] WIZHE 97.9%, Sol= 100%2 714
g Aol =t A HolA AI7F ST 7 A Erhar AAE v Qg olw Aol qE A7) 4
TFolAE WA Axet A7 ks ool & A A7 A S 25tz S Al 9] 2%
3l BRel o] FAF o2 [t JHHAE BAou oA SAACE o3t Fo| ABAE B I F
A7t H7k= AREE Padua? =, 54177919} Fto] Ahol] f-8g W oy}t M7t & A
A7 AR HEo] S HAlAL, 7= A = IR 2y seh A A dE A g, & o
o] glof AAHEeL A7 elsk WA oFgt A oAl WRuls AYAT A4 F gzaRAslel 4
e byt 23} GAs] ATRAS Boln tlrre] A7l 4
7RG AR QG 73 57 8 249 mo BAHOR Fod 4TS Holx ok A A
3 140) EPS PO & AN 2SR 3F  §2 PIAE B B A7t DR R0 Az
H7e) B} RS Toto] xE h2RL v o] AL o] A ThE =Buhe T 22uE A}
WY A GRS BANOR folg Holrt Ao Gak] Al R9IE Sl nmetsrh. Y ST
TS, Phalen’s test, Tinel’s sign 59 4434 A== 25} A A FFo] e IR AR Jlem
2 % Hgh|, SR o3t AuAE Helew = 2 o]} HHEo ST AFA7|HA e RS B
S AAR] WEE 89%, Bolks 100%E w2 a2} st om Al FejolA SRt A1 THA S nE A
Ao® et 2597t o2 S350 Xhof] #-8&3t 7] AAReE FofRt e EAAth HEhls Al B9 2
Hajoln] QAFEAITHE Aol Erha ey’ B oAl ARAZIHARE ol fle AeE YEh B
Agold= 9 A= Hi-0b%t 233f HAk=R SA7E 24 AE2e I o] AlRAY Zow AZtEh
Al A8 &, 991 &5 1 om 29147, 99 &8558 1 of AitE EEVF BP9 LR A T S
23l EEFE 1 em YR ASA17E Y] DAy Hy o] &= 3t o FAE ez 3 Ao] ofyel, F5 &
HIS HWShglS o 9] &85 1 em 294 S of T FFo] e BeE A4 &5 e w 5
A Rto] oA 03512 Al H A (p<0.05), of Z} =of] tiske] Hi-Ob A== Y4 524l tiet 37+
LAl AT e Aoz YElylth o= Phalen Aldst o, A7 Bl ] B W 552 4
AARY Tinel HAPF S48 2471 S AARd ol o2 o] Totr] ofF7] uleo] YA A S0l Al
H] 3] Hi-ObA = ofe 55 SAd)of stz =57} ol ST ERE of 4 2] B]E(88.4%)°] #3hIL, 52
dojd 7hs/dol lar E3, S whAdske exprt A A7t = e o] WA 7ol itk
wo] ZHztel Frirh A Aol vlElshAl 7] wiE AERACR 250 TS TESHA o HAdol
d = Sk Hojuhal 334 RS Algsh =g A A3
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