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Multi—parameter of color Doppler ultrasound in diagnosis of
carpal tunnel syndrome

ZHANG Jin, LI Chunxiang, QIAN Xiaoqin, JIE Lijun
Department of Ultrasound, Zhenjiang First People’s Hospital , Jiangsu 212002, China

ABSTRACT Objective To explore the efficacy of ultrasound multi—parameter in diagnosis of carpal tunnel syndrome
(CTS).Methods Twenty—five patients with CTS(CTS group, 28 abnormal wrists ) were enrolled , and at the same time fifteen
volunteers ( control group , 30 normal wrists ) were selected in our hospital. Two—dimensional ultrasonography was performed to
observe the shape,internal echo and thickness of the median nerve of carpal tunnel level and above.The cross —sectional area
(CSA1) at the entrance level of the carpal tunnel and the cross—sectional area( CSA2) at the level of rotating anterior muscle of the
median nerve was further measured , and the area difference (ACSA ) and area ratio( WFR ) were calculated.CDFI was used to
observe the flow signal of the median nerve , exercise test was used to measure the motion deformation coefficient(MDC ) of the
median nerve and the compression deformation coefficient(CDC) of the median nerve during compression at the entrance level of
the tunnel.The differences of ultrasound parameters between the control group and the CTS group were compared.The receiver
operating characteristic curve was used to analyze the cut—off points of the CTS,and the corresponding sensitivity and specificity.
Results Ultrasound images of 28 median nerves in the CTS group:thickening of the median nerve edema at the entrance level of

the carpal tunnel and above, echo reduction, parallel line echo and reticular structure blurred or disappeared.There were significant
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differences in ultrasound parameters( CSA1,ACSA, WFR,MDC,CDC) between the control group and the CTS group(all P<0.05).
The cut—off values of CSA1 and ACSA for diagnosis of CTS were respectively 10.40 mm* and 3.95 mm?, and the specificity were
93.3% and 98.1%, respectively.The cut—off value of WFR for diagnosis of CTS was 1.95,the sensitivity(96.4% ) was higher than
other ultrasound parameters, but the specificity(60.0% ) was lower than other ultrasound parameters.The cut—off values of MDC and
CDC for diagnosis of CTS were respectively 1.45 and 1.95, the sensitivity of MDC for diagnosis of CTS was higher(86.7% ) than CDC
(67.9% ), while the specificity of CDC(99.8% ) for diagnosis of CTS was higher than other ultrasound parameters.In the control

group,no bleeding flow signal was detected in the median nerve,and 71.4% of the median nerve could detect the blood flow signal in

the CTS group.Conclusion Ultrasound multi—parameter can improve the efficacy of diagnosis of CTS.

KEY WORDS Ultrasonography, Doppler, color; Carpal tunnel syndrome

[ 27 & AiE (carpal tunnel syndrome, CTS ) J2& 5 WL
AANE R RIRLER AR, SR HL 4%~16%" . BFF"
U], T N I AN A IRORG % 2
CTS HF A IE PR 2K i, B BE RS T AL s #h 22 Al
JEESEIAIE IR 1 5 |2 4 A8 R it 25 | RS A P i 28
SCHE DX R FE iz 2l SUas D Re R G . H ET CTS 1Y
SWHATIOR F= EARHSE T s . W ARG A N LR RIS A
WLHs 2 Wi U 789%0~93% , FE S 83%~87% , 1))
A 25% M PR, H U B A B AG A  3fE 1%
BHE VAT Z WM A LR WRHER (S R, IR e
P AR 2 3B B DI 5 T P A A ] LUV i
PR R ISR 4t AL L B | UL S ] el i 2
RERIE SR O S A 2N I it (5 5, AT it —
AT AR R FASRME ZFE R . AR TR
BRI Z2 2 H02 K CTS IALRE

ARETE

— B4

YEHL 2016 4F 1 H & 2018 4 6 H 1E IR Bi B RH& i
KT KA X FARIIZH CTS 44 25 Hil(CTS 41),
HAr 55 9 6, 2 16 i, 1l 33~62 %, F-14(49.42+
9.52)% ;3 B XU A5 , 36 28 5% T IR F
BERIUN IE PR30 KRR, et 00 A 28 )
A B4 B, Herh 16 Bl AN R FE R F-I0 0 Bk
fPRMIZES, FVUHR B R IE e fifs . 5 vk A3
flEEE IR 15 Bl xEdL, 3B 56, 4 10 6, 4F%
20~58 %, F-14(46.10+8.41) % . Kt 30 M IEH T
Ji , 34170 L BORRAR P SEE AR, H I 2 ke A HE R
CTS. iMoot A 25 Y e Ge 243 S ARBFSE
LR BEACFRZE By 24t

= ARSI

18 A5 A4« i J1] Philips EPIQS . Philips iU 22 %
0 25 W A 2 WA, S BREAR Sk T4 6~18 MHz 5%,
5~12 MHz. SZKi# A TR 555, AT ERT , %0 )

b PR E TR A S b, TR T IR A A
SR I FILT S i 18] 5G9 A 8 T A o B P Ak
e FTHVE A, B S B KCPER IE P2 . e
FEOULER i A KT S LA IE s 2 AT R Il R
AN O, L e SChy vy ] e 28 AR I P ) DX, 00
SEMERE A LR | A 1 B0 LS4 A T O
b 2 E T A R JE— 2B IR A (B35
) 7K IE R 28 14 A AR T AR (cross —sectional area,
CSAT) € i 7 WLIzE A 25 7K P (CFE T i AL aze ] 2%
KA T Fp R 28 A A AT AR AR AR /N ) IE PR 22 i
WA (CSA2) , Byl & 3 ICHIE . i — 2t
T B 22 (ACSA , ACSA=CSA1-CSA2 ) FI T AR H [ i — i
L (WFR), WFR=CSA1/CSA2]; CDFI W& 4 7K -
K UL B IER 2 s S B S O

238 AR T K BT T E TR A S
L AT AT AR | [RIRR A 18—, 1218
Tl B, I P AR [F)—FH IC S E 2R
Xz g) . OB 57k B A D K535
TETFURIZ 3 2 i Mt RAZTE I CSA 1Y 5 2 AR
JE TR S R L BIAR PN L (AR, 2350l 45 T
12 3l 2 /T B 9 H ( ARvest ) F i R AR JE ) (1) 46
2\ e (ARmove) , 115512 8222 Z2 %0 (move deformation
coefficient, MDC ), Rl MDC=ARrest/ARmove ; @ # & ¥
AR 5 < A K43 AR TS RS GE LR
BT E KIS ) B 32 HORAS G SOh i fin 1 B 3 1E
Hhi 22 A R S UR REFE— 228 ) I i CSA Y 9 J&
MEE 5 AR A5 SRS BTN L (ARrest) Al
Z HARZS I L (AR compression ) , T8 45 1P 48 &
M (compression deformation coefficient, CDC ), BlCDC=
ARrest/ARcompression,

= \Geiteab e

I HT SPSS 13.0 et , THE TR 245 010,
ZHIB] FEBATIREAS ¢ Ko DARR B I AR i G T B
Kt KR HUESE Ry 2 B bn e, 25l 321038 TARRRIE



I A A BE2e 2k 2018 4F 12 A4 20 555 12 #1 T Clin Ultrasound in Med, December 2018, Vol.20, No.12 « 795 -

(ROC) HHZ T4 7 ZH02 W7 CTS AT S S HX)
I UM E R S M. P<0.05 WEF A G+ X,

B R

— R

14T RZH 30 R IE Hp s i S G R B0 A D) g 3¢
IR 22 55 M BT AT B A B FEAR I 7 75 o, L ] Ity
ARAE 7 55 AUBE [l P AR AL C BT 1) 5 B 0 T e 30k (R
SR R 1 PR 285480 , PR T D e e i i [l s A B )
2 R /NEDRAR AT 75 X5 SRR Sl it (5 -

2.CTS 41 28 MR IE Hrph 28 75 [R5 3 B0 Jpi i A 1
IS LA L AE i 2 K I AH , TR, P T2 1]
7 IR 245 FAASOR 531 2 (&1 2) 5 Hid 20 AR (71.4% )
AR Sl a5 (& 3).

IR P S R SR

XTREZH 5 CTS ZH45H 7 280 (CSAT . ACSA \WFR |
MDC.CDC) bl 25 ¥ giit2# 2 L (3 P<0.05) . 1L
1 FIEL 4~7, AWFSE i RRA51 5245 35 50 UEE 75 K A 1Y)

SEA4RFE] R (3.194+1.21 )min,

= B SEER CTS B2 Wi BE i

BRSO CTS 1Y ROC HhZE DLIE 8, %1 Ay
LWISRE WL 2, Hirp CSA1 K ACSA i£W7 CTS By#
Wr{E 351 10.40 mm?.3.95 mm?, W CTS AR 5P
I 43R 93.3% .98.1%., WEFR 121 CTS BT
fH R 1.95,12Wr CTS MHUSNE (96.4% ) 5 T HoAth 45 8
P AR 51 (60.0% ) 1K T HoAh 4588 75 24 MDC
K CDC 2Wr CTS MW E 5 1.45.0.95,MDC 2
Wr CTS A #5UE: (86.7% ) iR T CDC(67.9% ), 1fii CDC
LW CTS B4 544(99.8% ) i T Hif 4588 75 250

F 1 WLIE PR SRR (s )
M5 CSAl(mm®) ACSA(mm?)  WFR MDC cDC

XPHR1(30)  8.07x1.36  3.00£0.64  1.91x0.46 1.74+0.21 0.75+0.16
CTIS#1(28) 11.65+2.42  3.97+0.67 2.60:0.51 1.46x0.18 1.29+0.41
t{H 20.327 10.140 16.126 6.474 5.660
PAH 0.000 0.000 0.000 0.000 0.000

CSAT: i A AR K- I Pl 22 A B TR B s ACSA - TR AR 2% s WEFR
AR LG MDC. 2 38 3 A8 2240 CDC: R 4RI AR 74K

B 1 xR IE ol g e 1R B2 CTSHIEThgs &g

B3 CTS ZHIEPFRZMb K, R B R >

A:ARrest 4 1.35;B: ARmove 7 0.78, MDC=1.73,
B4 S A g OCT J IR D b 2l AR R

A:ARrest 4 2.00;B: ARmove 7 1.78, MDC=1.12,
Bl 5 CTS 20 5G9 it it fi s I P 2l e 1 5

A:ARrest 5 2.70;B: ARcompression ~3.40., CDC=0.79,
B 6 LR Z AR IE i 288 75 R

A: ARrest N 2.00; B : ARcompression 42.10, CDC=0.95.
7 CTS GUEARRAS FN3Z FAR AS TE b 28 8 7 P15



-+ 796 - I PR 7 R A

2018 4 12 A% 20 &4 120 J Clin Ultrasound in Med, December 2018, Vol.20, No.12

10 i 2 U5t
CSA1
ACSA
WFR
MDC
CDC

+ 0.6
o]

E 04

0.2

0

0 02 04 06 08 10
15k

B 8 #S# A SEISW CTS 1 ROC fhZk R

R 2 KHEBEASW CTS MRURYE RSP ST

T fUdyE R FFHé:ETLﬁﬁD
(%) (%) (95% I F X [H])
CSA1 10.40 75.0 933 0.849(0.740~0.959)
ACSA 3.95 64.3 98.1 0846(0.743~0.950)
WFR 1.95 96.4 60.0 0.844(0.746~0.942)
MDC 1.45 86.7 67.9 0.831(0.728~0.934)
cne 0.95 67.9 99.8 0.774(0.706~0.945 )
T ®

HATIG RS T CTS 2 W AN By 2B,
HEBEFIT CTS (/™ AR, (AL REHE /R 22
—WBERAE THAE, FEANRERE O AR BT 7E A A D or
B, HA IR E Tl 28 R R e i ELE A
R 5 LR PRI e BAT AR A A 2 o ) e A 2
LD R AR TR /N i AEAE B FAS B
PERT R M (G2 il se ) ; 53 41, B8 7 10 T $ 43 E R 28
FE BZS A fERER, RS CTS MEURIEH
FWOEE S BRI, IE e TR Y U I, A
YITTHT R AT 75 03 DR PR 254, AT 3 [l 7 A M I
Hh R T T . AT 25 61 CTS Bt 284
S TG 1E P e 2 7R BRI B R e
A TR R FIPR S A B ST 2 o AIFSE b A2 K
5T B 75 A A S S8 A1) 24 (3.19+1.21 ) min, BP i
200w BT R T RS, R ZITE2E 30 min.
JULREL PR S5 52 1 o (o B TR B AN AR R
TR P RS TR LTCHR SR iAr R VIR AR 22 (B S T WA
20 s WU R 2 R, XA ZE il e
P R T VA 45 TR AT SR R L

2 HFroh 1k A R CTS 1 64— A2 8
B, HorP s R A TR R CSAT R A B 5% 3 it
SIAT AR AR R S G2 W CTS AT, CSAT )L
ACSA 2 CTS BY#EWHE 7514 1040 mm?.3.95 mm?,

ZWr CTS A S , 40518 93.3% .98.1% 41
MR CTS % th T RdB a5y Ing Jy fgs i,
AR Bt S (R E R S A B AN B 0 , B 2K
JRRER 2, RN IE A 2K, A A KR
S LA b TE bl 28 ) AR T AR S R (CSA1>10.40 mm?) il
T ARSI (ACSA>3.95 mm?) , AN OE A28 1E 5 i
TR ZERA AR BRI 2, X S s R e IR B et 5
RAEIZWT CTS LA Rk . AW R IR TH
FLHEHE I (WFR>1.95) X2 Wr CTS 1Y BB E (96.4% )
fe T A A S S8 B AN & BRI R SRR
I WFR 1E b2 W CTS 250, WA CSAL 5%
ACSA ZEAHIWT . 184 M 1k, A X FIEAS CTS ™ H e
JE ) o e — AT i, A G SR I I i 1
FA 2 BRI AR S CTS f™ i FE E OA S, A
Bisfidt J (A Pl 2R A2 A S A T R A AR A B A DG
AT AR CTS #E—2 4 e g . IEHRh s
JREB R R A ZE R RE IR R T SO 2R R, s
AR T Bl AP AR 0 ) A 2 0 Sh A2 25 MR, e B
ST, I3 LA R SR S 0, B W2 L A A 2%, 4 4
LS I, I LT i Ab P22 S I R, X
JI A (G55 BB A I CSA FI ACSA #HE T 38 15
1) 3 vy 1) T R 2 R R TR AR R G 0, B S B TR 2R
K, LB/ T Hh b 28 B4 i 3 £ B R 20 41 A AL R
SOE YIS

ARG 2 AR IE A5 CTS 3K 1E i fi 4
PR AR AR Al & B, X R ZH 30 AR IE i N AR K
MR, CTS 4 28 ARIEF#iZe A 20 AR P T 45 K
MLFAE 5 71.4% , X —E5 R 78530 CTS s ik
(A IE FR A2 RSG5 22 W8 38 1 H R 8 9 A
TR S ISR TI2W CTS BIfFE0. CTS 455 8 #RIEH
AP R E Y, 2ESEPHEC L RAL
Ak, Z WU E, FECTS B WA I I i F R
RAEER X, B Rst—EmsE. Huiflifgaz
el e i 2 B VE 2 CTS Bl B4 1F sk 28
{14) L3787 L BB AZ Wil FE— I TR e i 22
SIREE CTS FR IE P A 28 ) I A7 150 A o) BB AFF 5T rpr
WA I, 48% 1) CTS 83 IE &t s A5 =14,
XA AR LG X — S5 R ST SEAR L (HA BT
A 71.4%1) CTS B3 IEh A2 N AT S w55, %
JETTBE S TR PR CTS B35 IE £ e AL A 72
AXo HAVETFRM, BRE CSAL S R AZ
TR ML AR n] $E =2 W CTS By B Fnds 55
Pk, HEEEZE T 51ET MR CSA1 Z A7



I A A BE2e 2k 2018 4F 12 A4 20 555 12 #1 T Clin Ultrasound in Med, December 2018, Vol.20, No.12

< 797 -

TEIEAAS o

electrodiagnostic findings[ J1].J Hand Surg Am,2010,35(4):668-677.

ZK&E?‘EE@HE{’KEE%EEJ\ ﬂgn CTS ‘% %?%E [3] Gupta R,Rowshan K,Chao T,et al.Chronic nerve compression
N . N A induces local demyelination and remyelination in a rat model of carpal
s £ T Pl 2R SRS IE A PR HAZ W CTS 1Y
tunnel syndrome[J].Exp Neurol , 2004, 187(2) :500-508.
HHE 5% (8- 3 1 48 75 P Y IR ZNGRI
5‘& HE o ﬁb}l:ﬁ @Jiﬁ)ﬂ gﬁ riﬁi{% *HIE ':F’ }E‘,ﬂ él E/J/X [4] Klauser AS,MMH AE, Halpern EJ , et al.Sonographic cross—sectional
ﬂﬁ%iﬁﬂé%’%ﬁﬁj?*‘%ﬁ E‘J?Hﬁfé};,ﬁﬁﬁﬂco ZIKE}F %mﬁﬁ area measurement in carpal tunnel syndrome patients: can delta and
%ﬁ%ﬁ MDC %u cDC ing,ﬁ_TT‘ IEEF'*‘# % E(J /Eﬂi/; ‘l‘i *u?ﬁijj ratio calculations predict severity compared to nerve conduction
Al s N studies?| J |.Eur Radiol ,2015 ,25(8):2419-2427.
PE-MDC il CDC 2T CTS MBI 50 145,095, - [i; L Ao 1 J( i e ;
R obson ~Web ,Massey JM, Jue ,et al.The ultrasonographic
Ej CDC *ﬁ H:‘ ’ MDC E‘Ji?ﬂfﬁﬁi@‘l‘i( 86.7% )E 5 izﬁ‘[ wrist—to—forearm median nerve area ratio in carpal tunnel syndrome
AES CTS IEH g 832 B, R AR e B A B m ACSA [1].Clin Neurophysiol, 2008, 119(6) : 1353-1357.
1 WFR E/‘J}EDZE CTS ‘ﬁ%ﬁ? s _EEEP?EFéZ\: E@*}?fj]ﬁﬁﬁ]}ﬁ [6] Fowler JR,Munsch M, Tosti R,et al. Comparison of ultrasound and
/J\ﬁ% , EE Jﬂﬁé:}’*ﬁ MDC E‘l‘ﬁléli F EP?HH 2% E@ﬁﬁ*ﬁﬁ electrodiagnostic testing for diagnosis of carpal tunnel syndrome : study
%5};%@9% Z'SHI:% L)ﬁ?%ﬂf}(iﬁﬁ’ﬁfﬂ\jfﬁ[*& E’\Ji}%‘{ﬁf using a validated clinical tool as the reference standard [ J ].J Bone
° - " Joint Surg Am,2014,96(17): 148.
uﬁ@ﬂﬂ}iﬁﬁijﬁ@i Xm%g?”iE EF'?qH 2323 *HJ%J [%]ﬁéﬂ B(JS& [7] McDonagh C, Alexander M,Kane D.The role of ultrasound in the
gﬂ}/ﬁﬂé’ﬁzﬂ‘jgiﬁ EI’{I%YE 5 i@ﬁﬁ*ﬁg E/‘J 3‘55@‘@ , 7;: LA diagnosis and management of carpal tunnel syndrome:a new paradigm
Ja B A 55 ) TR B U 48 h5 [J]. Rheumatology, 2015,54(1):9-19.
%LETJ‘ZE , ﬁ%gﬁ}ﬁ(ﬂ%’z% CTS B‘]i’z‘%ﬁ&‘ﬁﬁ‘é . [8] Miyamoto H,Halpern FEJ,Kastlunger M,et al.Carpal tunnel
T A o o T syndrome : diagnosis by means of median nerve elasticity —improved
- EF‘ CSAl IZHEE CTS E/‘J HEE /jz—Fﬁi\Eij( ,CDC Ié%’ﬁ#q‘ diagnostic accuracy of US with sonoelastography [ J ].Radiology,2014,
SR , WER S WU I e o R Zeff b — 2D ) 270(2):481-486.
ﬁ%g%ﬁﬂ%%}ﬁmu CTS ;%\ %‘%jﬁﬁﬁ‘}é‘ E@iz%ﬁ&ﬁﬁg, [9] Kantarci F,Ustabasioglu FE,Delil S,et al.Median nerve stiffness
%Zigﬁﬁ%ﬁzlg'fﬁu%&ﬁ& , Eéi;{%ﬁ_ﬂ}iﬁnﬁzlii , % measurement by shear wave elastography:a potential sonographic
%%%ﬁﬂji)ﬂ‘ﬂ CTS E/\J“Lé\liéﬁ’ff[\ﬁo method i? t)he diagnosis of carpal tunnel syndrome[ J ].Eur Radiol ,
2014,24(2):434-440.
%%iﬁk [10] Yoshii Y,Ishii T, Tung W.Ultrasound assessment of the effectiveness
of carpal tunnel release on median nerve deformation|[J].J Orthop
[1] Klauser AS,Halpern EJ,De Zordo T,et al.Carpal tunnel syndrome Res,2015,33(5):726-730.
assessment with US : value of additional cross —sectional area [11] Gruber L,van Holsbeeck MT,Khoury Vet al.Compliance assessment
measurements of the median nerve in patients versus healthy and flip—angle measurement of the median nerve: sonographic tools for
volunteers[ ] ].Radiology,2009,250(1): 171-177. carpal tunnel syndrome assessment?[ ] ]. Eur Radiol ,2018 Jul 9. doi:
[2] Tapadia M,Mozaffar T,Gupta R.Compressive neuropathies of the 10.1007/s00330-018-5555-3. [ Epub ahead of print ]
upper extremity:update on  pathophysiology, classification, and (ki H41:2018-08-07)
e EESLEVETRES
(laREB R EFZRENMETE
(il B P B2 2 ) 20 R et e, SR A 1802 W RYT AR SRR S — R R R T . RN AMATE R AT, A Bl h

“HEBHEE SCET IR T RO o B IR RIS SRS (A R SSIR Mn ARARGE SR HRIE SV L SR |
TREEAR RFSCFREH o LIS GOl B2 TARE MG Rl BRI S PR 2 B A AR Oy 2 B i 4R

AP ISSN 1008-6978; CN 50-1116/R; Hik %482 78-116.

BWEM - 16 7T, 224F 192 TRCEMRAF 9% ) o T2 A [E A MMl i TR, G0 AT Bl A P AR T 0 o BHAEFR TN 72 D09 22 80 IiT,

HIEM N 19 JT, 44F 228 JC.

Mol PRSI P IXIRTTRE 74 5, R BRI M B R —BEBE N, IR A B e A G 2t T R4 : 400010

HL 16 :023-63811304  023-63693117

Email: lceseq@vip.163.com



