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[FE] B2 85 (High—frequency Doppler ultrasound , HFU ) 7& i} 45 £ & fiF (Cubital tunnel syndrome,
CuTS) Fl i 4% 25 45 1F (Carpal tunnel syndrome, CTS )12 Wi Fg RS U b A I PR A (8 . 77 3% i 8 2021 4F 1—12 AR B2
CTS(n=46 i) .CuTS(n=41 B ) B F A1 R WF 58 X 4, B A B3 94T HFU K4, 0082 40 Fn A8 ) HFU 46 4 25 5 \HFU 12 1 CuTS
A CTS B9 RN B JHFU 500 CuTS #1 CTS 9 5 F ARG — etk . R 41 4] CuTS M SR 2 Ab A2 A i i T
FRCSA) PR T (00 AR BL A7 &, 25 574 G T2 28 SC(P<0.05) 5 FI R 28 i i A BT A2 (CSA TTRR W Ak 38 5 B2 Jieb ik 2% 349 e 1 )
AANE A, 22 52 G114 3 X (P<0.05) o CTS B35 8B IE Al 28 i 45 A VAR T 5 42 22 A7 A R CSA ¥ i T (AU AH 0 4 3, 2 S+
it L (P<0.05) . R ik ik CSA T CuTS By il 2 T 1 FL(AUC) fi iy o 1E H B2 45 A AL AL CSA 5l CTS 19 AUC
THIGRAZEAT 7, HFU K CuTS 9 BRI v ¥ R B 25 45 4 41 U A b Rk B 4 DG i B R 45 R 5 FoR 45 R ot & — 35U
(P=0.000) , 45 4 b 5 I B 5 T AR 45 5 w5 5 M 56 (P<0.001)  HFU i CTS 955 A 5 T R &5 5 58 42— (P=0.000) , &5 1% .
HFU 7€ CuTS 1 CTS 12 Wi Fids PRI vh 35 B 8 AN, (EA5 I R 2 .
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Clinical application of high—frequency Doppler ultrasound in the diagnosis of
cubital tunnel syndrome and carpal tunnel syndrome
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(Department of Ultrasound, Tianshui Hospital of Integrated Traditional Chinese and Western Medicine,
Tianshui Gansu 741020, China)

Abstract: Objective: To explore the clinical value of high—frequency Doppler ultrasound(HFU) in the diagnosis and etio-
logical testing of cubital tunnel syndrome (CuTS) and carpal tunnel syndrome (CTS). Methods: Patients with CTS (n=46) and
CuTS (n=41) in our hospital were enrolled from January 2021 to December 2021, and all patients performed HFU. We ana-
lyzed the HFU findings, the prediction capacity of HFU in CuTS and CTS, and the consistency between HFU and surgical
findings on both healthy and affected sides. Results: In 41 patients with CuTS, the diameter and cross—sectional area(CSA) of
ulnar nerve on the affected side were lower than those on the corresponding position of the healthy side (P<0.05), and the di-
ameter, CSA, area swelling rate and thickness swelling rate of ulnar nerve on the affected side were higher than those on the
corresponding position of the healthy side(P<0.05). In 46 patients with CTS, the anterior—posterior diameter, left-right diameter,
and CSA of the carpal tunnel of the median nerve on the affected side were higher than those on the corresponding position
of the healthy side(P<0.05). CSA of the ulnar nerve at the swelling position predicted the highest cut value of area under the
curve(AUC). The AUC of the median nerve CSA at the entrance of carpal tunnel for predicting CTS was higher than the AUC
of the anterior—posterior diameter and left-right diameter. The HFU results of synovial tumors, osteophyte connective tissue hy-
perplasia, enlarged lymph nodes, and synovitis in CuTS were completely consistent with the surgical findings (P=0.000). Cysts
and joint effusions in the cubital canal had significant correlations with the surgical results (P<0.001). The CTS diagnosed by
HFU was completely consistent with the surgical findings(P=0.000). Conclusion: HFU has important value in the detection and
diagnosis of CuTS and CTS, which provides an invaluable asset in clinical application.
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PEFE 2021 4F 1—12 H E K B 32 19 CuTS,
CTS BENE AR S, BFEAEAE CuTS 5L CTS 1)
iR EARAE ; AF Y =18 & I ASBR ;5 A8 3 05U 1
KB RIIRE R R AU B0 AR X002 BE E
Ttz sh 7w FWETFARRT, FARIESE N
CuTS 5% CTS; XA BIF 5% HIE W) 5 1 48 28 AU 1R
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4110, B 20 6, 4 21 6], AFE WS 21~53 %, F 1
(38.08+9.39) % ; CTS ¥ 46 ], 5 22 4], L 24 f
W 19~54 % F1(39.11£10.25) %,

1.2 HFU %%
K F] Siemens S1000 F A4 , = A 28 4 43k |, A
% 4~15 MHz,
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A A R R T A e RO 8 ) JE R R A A
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PR ) HCE A S, b s GE sk 2
TR ), B ARG, Wk
90° . 718 1E P 28 A Al M A A 10 AR v R 2
B a2 ZE A4 (CSA I 5 a0 AH IO 57 ¥ Ak 1 vh il
SR AR A (CSA AT EE . d5eJa 5 AR i UL
P, AR AR 2 W R U MR R SRR e
1.3 %7k

K H SPSS 23.0 Geitor B pF i Bt dE 47 483t
SO T R RN A B B B v 22 (s ), AL )
YN HO B R A ST AR A ¢ A5 THECRORER 7R 191
(A3 (n(%)) , 18] e ABCR R I7 AR50 5 2R FH A2 1k
# TAEFFE (Receiver operating characteristic, ROC)
it Ze PPAl HFU il pf 22 it A BEAS A5 12 W CuTS Hl CTS
1) RABEE RS BRSO PR BOAE 2T
i L (Area under the curve, AUC)H1 95%CI;HH 51k
3BT K H Spearman A1 ¢ ; — B 43 Mk H Kappa 53
Pro P<0.05 hZERA G FEL,

2 #R

2.1 CuTS &% HFU #%& % 4

41 5] CuTS f875 B R 28R He ik B AR AT CSA
PSP T e 0 A 1 7, 25 S et 2% 5 L (P<0.05)
SR R A 28 b ik Ak BLAR CSA | TE B b K TR BE ik
i SR 359 g T fE U AR L 67 B, 25 A GE iR L (P<
0.05)(F 1 MK 1,2),

F 1 CuTS & HFU kA 4550
HFU f545 el A t P

R R4 B A (mm) 2.49+0.75 1.52+0.44  7.014  <0.001
FEAL CSA (mm?) 7.06+2.45  3.75x1.14  7.848  <0.001
Ji B Ak B4R (mm) 2.80+0.88  5.37«1.74 8372  <0.001
Jif Bl Ak CSA (mm?) 7.57+1.52  16.65+4.62 11954  <0.001
TR i i 1.27£0.22  2.67«1.14  7.709 <0.001
JELJE Jie ik 1.18+0.32  2.57+0.86  9.792  <0.001

22 CTS &% HFU & 4 R

46 151 CTS F & A IE rh bl 28 Joi 45 A AL T S
& ZE AR CSA ¥ va T AR b 7 B 25 % A 4E
B L (P<0.05) (% 2 il 3,4),

R2 CTS HBEWE A DA IE bz HFU K25 25 1

WEMNE n AT 5 42 (mm) FEA 4% (mm) CSA (mm?)
prail] 46 1.52+0.55 5.37+0.70 6.68+1.75
fsg ] 46 3.07+0.86 6.93+1.50 15.87+4.69

t 10.371 6.383 12.459
P <0.001 <0.001 <0.001

2.3 HFU il CuTS 8 ROC £ 247
RIEAL B AR RIEAL CSA Wik ab A2 i ik b
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Figure 1. HFU images of the affected ulnar nerve. Figure la: The long axis of the
median nerve, showing thickening, swelling, or uneven thickness of the median nerve trunk.

Ml loses e The structure of the nerve bundle is not clearly displayed. The pressure marks can be seen

at the compression point; Figure 1b: The short axis of the median nerve, the CSA increases, the internal structure is disordered, and the
sieve—like echo disappears. Figure 2. HFU images of the healthy ulnar nerve. Figure 2a: The long axis of the ulnar nerve, a continuous
cord-like medium echogenic tubular structure can be seen, containing multiple linear parallel echoes with clear boundaries; Figure 2b: The
short axis of the ulnar nerve, a circular or elliptical echogenic structure is visible. The outer ring appears enhanced echoes. There are scat-

tered point echoes inside, resembling a sieve-like network.

R&  1.59cm
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Figure 3. HFU images of the affected median nerve. Figure 3a: The long axis of the

median nerve, with reduced echo, thickening of the outer membrane, reduced thickness at the
8t 0051 oot compression point, significant swelling of the nerves at both ends, the nerve bundles are not

clearly displayed; Figure 3b: The short axis of the median nerve, showing a blurry sieve-like structure. Figure 4. HFU images of the
healthy median nerve. Figure 4a: The long axis of the median nerve, nerves are clearly displayed below the transverse carpal ligament without
obvious compression. Multiple parallel hypoechoic bundles are separated by strong echoic lines; Figure 4b: The short axis of the median

nerve, a visible circular or elliptical structure, with a strong echogenic outer membrane and a sieve—like structure inside.

CSA T B Al % | JE 18 ik Bl 2 0 CuTS WY RBUE 2.4 HFU TR CTS 49 ROC w1 £ 5 47

43 5 R 0.878.0.902.0.732.0.927 .0.805.0.854, Tii i i A bR R 42 . 24 4R (CSA il
W CuTS ) % 5= 1k 43 9 & 0.787.0.829.0.976 . CTS 1Y 2R 8 43510 0.804,0.696 F1 0.870, il CTS
0.976.0.976 .0.951 F1 1.000, Fi CuTS [ W {E R SR 43 314 0.978 .0.935.0.978, Filill CTS Y #%
4350452 mm 5.1 mm? 4.1 mm 10.3 mm? 1.6 #1 1.7, WHE 4514 2.3 mm 6.3 mm A1 9.4 mm?, M CTS [
T CuTS B AUC 435120 0.877.,0.896.,0.916 ,0.968 , AUC 43914 0.937,0.839 F1 0.957, CSA Tl CTS 1
0.844.0.928,, Jili fik 4b CSA Tl CuTS ) AUC fizfm AUC m FRIEREMASL R (K 4, 6),

(#£3,K5), 2.5 HFU #nl% B 5 R P Ar L — 50k
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%3 HFU H CuTS 19 ROC HiI £ 43 Hr

5t H R S e AUC 95%C1

kA B AR 0.878 0.787 2 mm 0.877 0.786~0.939
[k H AL CSA 0.902 0.829 5.1 mm? 0.896 0.808~0.952
Jif Bl b AR 0.732 0.976 4.1 mm 0.916 0.872~0.984
Jip ik Ab CSA 0.927 0.976 10.3 mm® 0.968 0.903~0.994
T AR ik % 0.805 0.951 1.6 0.844 0.747~0.914
JELBE b ik % 0.854 1.000 1.7 0.928 0.849~0.973

# 4 HFU B CTS 9 ROC il £ 43 by

i H S R W AUC 95%CI
i 4% 0.804 0.978 23 mm 0.937 0.867~0.977
Fikite 0.696 0.935 6.3 mm 0.839 0.748~0.907
CSA 0.870 0.978 9.4 mm? 0.957 0.893~0.988
oor . P —, FAREER 74— (P=0.000) (£ 5).
=t %5 HFU Kl I 5 A B I — 50HE (1)
! i 1A HFU FA  Kappa P
IR e 4 i 8 6 0.858 <0.001
= W IR 2 2 1.000 0.000
B curs KRR 8 8 0.858 <0.001
£ B R LG 16 16 1.000 0.000
& [l IPNGYEET 2 2 1.000 0.000
) A IV I 3 3 1.000 0.000
~ Lo A v 4 4 1.000 0.000
ey AKAFIE T 3 fik 1 1 1.000 0.000
R UL I 1% i 4 4 1.000 0.000
. . . ‘ ‘ CTS  # KL 2 2 1.000 0.000
20 40 60 80 100 g s 98 2 2 1.000 0.000
100=Specifici TE A b 2 v 0 3 L 2 2 1.000 0.000
—opecilicity Yo 4 31 31 1.000 0.000
B 5 HFU B CuTS /9 ROC k5.
Figure 5. The ROC curves of HFU for predicting CuTS. 3 it
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Figure 6. The ROC curves of HFU for predicting CTS. ﬁ/}&ﬁéﬁj( A A1 E ”‘%"ﬁiélﬂj AROEEIN . HFU IR
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0.976, W B Jy 10.3 mm?, 4% 5 78 B 75 WF 58 HE 1Y
T AWFSE R AR AR F CSA 7R T v 45 i
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