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[ Abstract] Objective This prospective cohort study comparatively analyzed perioperative parameters, safety profiles,
and mid—term outcomes between conservative hemodynamic correction for venous insufficiency in ambulatory patients (CHIVA)

and conventional high ligation and stripping (HLS) for great saphenous vein varicosities. A machine learning—based prognostic
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prediction model was developed to identify core factors influencing surgical efficacy. Methods Using a prospective cohort design,
92 patients with primary great saphenous vein varicosities treated between January 2024 and November 2025 were enrolled and
allocated to either the CHIVA group (n=32) or HLS group (n =60) based on surgical approach. The perioperative parameters,
numerical rating sale (NRS) scores for pain, venous clinical severity score (VCSS), postoperative complications, and ultrasound—
detected recurrence rates were systematicly recorded and compared between the two patient groups. By integrating patients’ clinical
characteristics with SHUNT classification, a multivariate logistic regression analysis combined with XGBoost machine learning
technology was employed to establish and validate a preoperative predictive model for assessing treatment efficacy with the outcome
defined as “postoperative VCSS improvement = 50%”. Results The CHIVA group had a significantly shorter hospital stay
compared to the HLS group [ (4.44=1.85)d vs. (5.70+2.13)d, P=0.006) ]. Postoperative resting NRS scores remained at low levels
in both groups (P=0.498). However, the CHIVA group demonstrated significantly better improvements in VCSS(11.22+3.34 vs.
2.38+3.68, P<0.001)and improvement rates [ (98.04+5.08)% vs.(23.87+31.97)%, P<0.001 ] than the HLS group. The incidence
of saphenous nerve injury was significantly lower in the CHIVA group (3.1% vs. 46.7%, P<0.001). However, the incidence of
superficial venous thrombosis was slightly higher (12.5% vs. 1.7%, P=0.029). After a follow—up period of (214.86+124.92) days,
the overall ultrasound recurrence rate was 16.30% (15/92). Recurrence was significantly associated with CEAP C5 classification and
SHUNT type III/V (P<0.001). Kaplan—-Meier survival analysis showed that the cumulative non—recurrence probability was lower in
the CHIVA group compared to the HLS group(Log—Rank y*=4.954, P=0.026). The XGBoost prediction model achieved an AUC
0f 0.97 in the test set. SHAP feature importance analysis revealed that preoperative SHUNT classification was the strongest predictor
of “clinically significant improvement” (VCSS improvement rate = 50%), followed by CEAP CS5 classification and preoperative
VCSS. Conclusion The study indicates that compared with traditional high ligation and stripping (HLS), the CHIVA treatment
approach can more significantly improve clinical symptoms in patients with great saphenous vein varicosity (as assessed by the
VCSS evaluation system), while effectively reducing hospitalization duration and decreasing the incidence of saphenous nerve injury.
The machine learning algorithm-based efficacy prediction system provides an innovative auxiliary tool for developing individualized
treatment plans.

[ Key words] Chronic venous insufficiency; CHIVA; High ligation and stripping; SHUNT classification; Machine

learning; Predictive model

FARBKEIE, GIRIGITRIEE B B IR 5 2544”7
BT WML Bh Sy B S E R
Franceschi T 1988 4 1 4] 1" & 5F P L ¥ 21 71 27 % 1

A (conservative hemodynamic correction for venous

18 4 k%<9 ( chronic venous disease, CVD ) J&
— e WL AN R A R G g, HOARALH EE S
K B i Bk ( great saphenous vein, GSV ) 3 i< 2 g &%
T AH G 2B 1) I PR 6 B0 22 v A vk A e, NI

14 5 20 1048 gk B R 0T A B2 K 50, M R R AR
M H S AETRRE D [, BT GSVIlBKIRIT T R £
B, EEAAFAEGINRET AR (U Or 45 FLIE 5 # R
AR) L BERA SR E IR R (RAEROE.
A L) IR BE AR ST DL R PR B i K A I 3
I EEE TR 2 Hoh, ARG A A LR AR
( high ligation and stripping, HLS ) 7£ i 2= %0+ 4 v gk
MRS GSV Ik “EAriE” o AR, AR
TEAN R MRS R I R vl BB b 2 iy (e A 30
h3.49% ) S [EA R BRAE B

B 5 Dk I 3 3 g 2 W 5T R TR B 7R 12 B

insufficiency in ambulatory patients, CHIVA ) ¢/, %
FARR R (6 25 ) G e M Ik R m) o
i 2" (escape point, EP) 5 “Jz i &”
point, RP) , Fifi 5 AN & XoF S5 8 IfiL 7 8% 425 5 it k1) Ab
B X FIATT 07 R UE R8s 1 KOS e IR
W RESERAR B GSV T A HA SR IIRE, frik
B EIKE IR TN CUIBR BT w0 BE AR
X7 W E B U7

FE CHIVA LS HE B v, 3 Jik o 3l 38 % (venous
shunt, VS ) $i # Jik Il 78 9 B 838 2%, S 3R T B
JIk T REAS 42 i 8l ) 2 2= AL A% O Franceschi

( re—entry



(IARAL S S YT ) 2026 445 32 45 2 1] 41

M B U U5 55 5 | U B A B I Bl ) SE R, B
T SHUNT/; B R 48, Ji: il i CHIVA M A L F AR5
e B BRS FE Al (87, SHUNT/r B ARG E& 1 & ~ VI
RIS oA WA, (D T A3 B P — B ik S i ke U5
(A4~ EP) [n] B — RPHi 3% M ; @ 11 BRI K &
SCHK B (EP 2R T2 324 ) AL A RP; O I
KA ZA R RIE (Z4EP) [ — 5 £ 1> RP
ik M ; @V BVRHE A OR R RIS (F5
M ), HIE A R KRS (DR 4
1) B 557 DK SCRE N KR S ), i 2 B BB R o
WA B RN &V RR Ok = B
T A RP, I3t I ¥ L 428 0 A TR T ik G2 iy % 7 6 T
Jok A s 9 B © VIR @ T Ik 2 Ry BOF AR Y R
HA T

PR - 2 50 Bl LT BRF 58 e 3R e VT A 3= B,
CHIVATE I8/ AR J& 1l I8 B, 28 fif 95 9 i MR DA %
I B ol 22 400 0 DRI T EL A 2 AR, L T AL
ARG R FAA Y Do) SR, I ARTE TR 1Y)
I PR 2 5 M A s A A T e 20 B Be. H T, [
DAL R = SR FH AT BE I BA A B 5 3 L AR AT I Ui
Bl 125y RAR U L AT VAL R AR AR 5
7 SR X HRAE 58, CHIVA RO IT RO FE R 2% 57,
BB 43 S8 3 AT RE JC VR I8 B FU RUR . WIRA 52 i R JS R
R e RV A G R R (8 I AT Il 38 30 ) 2 4
fiE) X SRS AR IR YT B B S fenT
& 4t Z2 50 1al I3 Jy 16 7 il B 722 1 6] 52 4% 19 28 3800
FEAEL M OCHE R R I oA 2. /B N T8 e
(artificial intelligence, Al ) 5 A /) & 22 WK 43, L
#%2#2>) (machine learning, ML ) E.£& M = 4 Ji& il PR ¥k
b 3R e s A R RE ), R S B S
DUV BE ) B A, DT Sy B2 7 D 5 4 1 5 7 SR
AT SRR HE ) HAT, A X K R G e T Y
ML R JHWFFEAT AL TR R W

AW GE R B O wT IS PE A S 1523, R Kk
PE GSV i 3% B E AE WS 4, X E 43 Bt CHIVA
5 HLS W o R X AE Bl F ARS8 AR FF LA
BB RCR B W RS A T T 25 R BT
i B FE HE T (extreme gradient boosting, XGBoost ) HE
ZRAE SR T O A R, R T AL R R I R e
TGO, JF AT BRI ZLCRE B0k 38 5k 22 K2R (AT 0H 0 A

WU CHIVA FU B8 Sz B0 P 5, LU 7R TR ik
i K ARG VR B SR s o 82 (A S S A bk 5 Ay Bl
TH.

1 WM&E57H%
1.1 HRITEH

ARG R FH B v 1R R BA S 152 3, BE R 2024
A1 Z 20254 11 AEHIN T 45 — N RV BE B/ Al
BANBL S 1Y IR 1 GSV ik B B VR g X 4
P A B E MR RIG I AR OF
% =18%; QW & £ &% i) 75 UE 55 GSV I it B 1]
>0.5 s; @ Ilfi K- F- i 51— BE A B 2% (clinical-
etiology—anatomy—pathophysiology, CEAP ) Ilfi JK 43 9%
HC2~Co%; Wy WHEZBETFAR;, @k EE
H IR B R HEBR bR 4k &M Ikl 5k; @
IR PR B A 8 bk R SORE Ak R T s @A IR Ak
R WK #e s @A ™ R Ge b e . B I ) g
Bk T Bl R e e i M e (D) T iR T L
Witd e, @ H JC k58 UBE Ui, ABER T E 2K
IR0 T 5 — N B I o I 2 A8 B 2% B A ki (it
5 KY2025-91-01) o By B 458 T AE W &
T, RSB G WREREF) e
PSRN
1.2 HAEEFARFZE

BENSARTHES FREAT M WEEAE
R IR A FRITE,

1.2.1 CHIVA#4]

AR, AR 52 bR AL Y 1 3 ) 2
PR AL, kA R R P R s A AR B A A
3 Hii L £ Resona ST F (7 22 35 il M 75 25 ¢ Fil v i 28
MRSk (7 ~ 15 MHz) 58 B, PPAl N 258 A0 46 S 18
Sz i [ RS EE A H R VT A L e B BP R R B
TEAE RP AN, DA K 4% B8 SHUNT 43 B4 4 o B g BT
& SR I 40 ) TR SR, IV A VI AE g #E AL
il PR 2R B KR YT 56 L8 T Ak B 4 I B
PRk ) J i 5 3R GSV ] Ik A AR A B X B, AR
TIF 5 76 99 191 i 3k 1) 28 38 3 Valsalvaisl 56 25 45 4 1l
R T UHERR . FARERERREE T 517, &t
CHIVA . AR LI YA A B 32 77 o A v ™ 4 32
A8 00 5% 11 22 9 10388 Bl 0 2 7 8, AR R A 2 S Tk



42 Modern Instruments & Medical Treatment, 2026, Vol. 32 No. 2

FSCL A0 S AT RS B DD ol 25 4L, TR B 8 £ GSV =
T e R
1.2.2 HLS4|

KL G AR XX GSV AT # fr &5 L, IFAH H Hr
16 ZL610R F i #% (142 9 mm) #E47 £ T R, Xt
Tt 2 B Y B S A, B SR s R, X T
/IR B 7 i Ik A ol L G o A 1 s 491 BB B I P 96 U A
P30 BHA YT . BT HLS 78 ik 5T B R i (i
JBK ) ST S8R
1.3 HEWESITEIER

AT 5 K090 308 1o A s 3 T A o B A Rl
B, JEFATL B PE
1.3.1 Pk

AR B SR TERE, G ANGiH#ER (4
W) AR R AE TR AR [ B, R R
F5 %0 (body mass index, BMI) | . & FfHE MO0 (& I
JEo OBEPRIG ) . g E R (CEAPIRIR 4390
CHIVA 21 {8 # 8 AMC s AR Hif SHUNT 43 BLUPEAk 25
1.3.2 BRI

PCSE TR NPz B 4588 ) | (B A
RAF R Ty 2o AR T R I A AR Sl AR AR 5 11 8 KR
WRIH
1.3.3  FIFIEAN

K TP I8 807 3P € 1 38 (numerical rating scale,
NRS) #EATAl, A EANT 0 ~ 104, s EE,
FHIRE B ™ S AR 4 AL L B B 5T B
1EBFH AR ORAT) RbBenr—H (ORJ5) PP L
FUIRE T BRI
1.3.4  J7ROTAG

(1) & kIt PR ™ & 72 1% 9F 4 (venous clinical
severity score, VCSS) : H IR B ITFEAR T S AWK B
Vi #EAT VP AN . PP o LS R . K R K B
FPEE 10T, B0 3073, 73 F B ey ¢ A bR e
H, T VCSS (i S M % VCSS#E{H = R
il VCSS- AR J5 VCSS; VOSSR = (VCSS il {E
IARRIVCSS) x 100% 140 o ABFFE 2 S “Iifi IR 1 3%
ME” NARJE VCSS R = 50%.,

(2) MAITAL S8 kw : BTA BE TARIGH
3. 6. 2N AEZITE NI AL Bl g4,
8 E SCRTE B AR A H BURT I . B I3 sh )1 2F

B REIE, BARmTE: OCABEM GSY ETH
W CE AR S 2R, H R BEELE >0.5 s
ML) ;3 Q87 B D) RE AN 2 10 25 S # ik
REENIO R
1.3.5  JfA&hE K AETE I

TE 1T 51 LA S B Bt 7 391 18] A ) 0 0, A
i AR BRRBEM it ) | FrEetkm .. KR
BE L VR bk A T s, BT Mk . TR ) R g
S TR DKM AS 1 e A 5 DL IR B SR
1.4 FEif

BHETARIGHEZEMIT2H . BV N A
I R A A . VCSS PPl KT R i ok 8 75 A A, A
FEIT Ao M 1 BE U7 B 8RB 5 20254 11 5 30
H, Geit ik LR £ i) S B Bl 15 R 50k
1.5 HBIFIERWHESEIE

Ry g T 55 UE R IO AR E BE A IA ] “VCSS
WU = 50%" AL, AT 9 RS M U AR 1Y
e R A, RAT AR 4307 25 3
1.5.1  Zds mikh ¥ 5 ReAE TR

AT 5T L a0 A 9241 [ 1) 58 B KA . X F 4y
25 78 & (CEAPIf IR 4> 9% . SHUNT % # K& F R O
), RHM#GEID (one-hot encoding ) ALFH, HLS
41 /B 1Y R AT SHUNT 43 AU 78 50 4is P h bRic ol “k
WAR” , JEAE RIS 2800 S 5 R, i 2 R Y i
(4 . BMI, VCSS45) ff BA 5t b % . B A 93
W25 R oy R As B IR 3 elss” O =1,
H=0) .
1.5.2  HdagEd sy

RHEAT N EREAIE, R ZMEE L, %703
(4 LE AR SR A B AL 53 I 2R (n=64) FIST
MIMHAER (n=28) , LLBALR PB4 h 45 Jm) A8 it
(4 LE A5 5 ) e AR — B
1.5.3  FFE bR

R I R AH OC PR, B0 25 0 2 1 A T N R A
FEULTF 4. O N OGS 50 R T,
BMI) ; @ ZEfili % (1 i He =505 FR 95 05 )
@9 1% ™ &AL B (CEAPIR K 4> 9%, K § vVCSS,
A HINRSHME ) 5 @ F FRS it A7 AE (F R R 2%
R) 5 I3l J1 2 280 (5 TR SHUNT 43 24 3
fhEER)



(AR S ST ) 2026 455 32 545 2 1 43

1.5.4 BRI ESELL

% ] XGBoost 5 v 1 1t 43 R LAY, Oy 12 v A AL
PERE, 7EUIZRAR LXF GRS 4 (N2 2] 0 R
e RIR S ) #EA7 Ob A, 38 2o 58 S5 IR FAf A [A]
SR G W ERE, BB R il 4T E A
(‘area under curve, AUC ) B S BUH & ) i e &
AL,
1.5.5 BERIPERETPAL

it AR AL 1 e A5 A0, AR 7 1) P 3 K
& B TR IR, PPAE TR AR LA 2l TAERE
{iE (receiver operating characteristic, ROC ) {j £&& AUC,
W0 R RS Al A<, A nl R K F 13 4, JF 4 il ROC
k.
1.5.6 B FENE BT

Sy ) Y S 1Y 1) e SR AR B - VP Ak R AR M, SR
JH SHAP ( SHapley Additive exPlanations ) #E 242 i 17
Gy T 38 TR A5 R AE T Y SHAP 46 % (i 5T i 17 4HE
JF W OGRS R S50 25 SR Y 42 Ry 5 e g o R I
it Fl SHAP A 14 fiff & 181, 7T AL Ak 43 T 4 4> R AIE X Tl
235 5 0 SRR EE
L6 HiItFEFHE

K H SPSS 22,0 F AT B G it o . A5 IE
Ao AG S8 DL = bRifE2E (x £5) ROR,
ZH A LR A ST A e K 35 AR TE A 53 A1 1Y) 1% 2L A8
A (R i, s fig) (M,
0 )& /R, # A I B R A Mann-Whitney U £
oo gy 2K 8 & DL B (n) 1A g3 (%)
Fon, AR HBER ] 2K 56 5X Fisher K5 B K 36 N
HUIARTE “VCSSEE R =50%" KM SZ 0 &R,
TS I A PR 2R A3 A O G 0 AR A DG R, AR S T
W AR B 98 A Z R K . JG Logistic [1] 5 #8184 i 7
3 HTe B A R 55 1 R U AS: 6, A P <0.05 0k 22
SRR GIEE X, % T CHIVA4L S HLS 4176 R B
SHUNT 73 B! b A7AE B 35 00 A 22 5, iz IR 2 A
X BB RUE bR (VOSSR R ) LI isem, A
W58 % H L 2 B U7 22 53 B (one-way ANCOVA )
PEATRIE, LAF AT A € N, SHUNT 7374 0y
PhAE R, A3 AT TR 7 X VCSS B A RO I
LHAER, ISR IE JE B AL R i bR E B H 95%
BHAE X,

2 #R
21 BEEZAR

AT I 2 Bl A& GSV sk s, o 32
332 CHIVAYAYY (CHIVAZ ) , 60154352 % M HLS 14
J7 (HLSH) . M4 B HFEAF . Ph5]. BML, & JFAE
S CEAP I R4 b i 55 0 Tl L%, 28 ¥ BG4
X (P>005) , RUIMAEAR LM, WK1

B Ryl PR S ) WL Z MR 5, 7 40 AR i
SHUNT 7381 b A7 7E i 35 25 5. CHIVAZL LA 24 2k =
(46.9%, 15/32) , HLSAL W LA T &y 3= (55.0%,
33/60) , #IA] 2 5 H A gL it & X (P <0.001) o
Ry A% A T 2 S T AL B R TR Ak, FRAT
KRR T 2 Hriff T S e, 45 R o,
16 5 B SHUNT 73 A J5, F AR J5 LA & 5% Wi VCSS
U 3 R W 3 i S7 R (F=82.42, P<0.001) ,
H 2R 5K (i 9 2=0.495) o @0 B 1FF %, TG
1 SHUNT 43 8 U fa], CHIVA 41 £ 1E J5 #4) T4l ~F 34
VCSSEL # % (88.0% ~ 100.0% ) ¥ & & & T HLS
4 (15.0% ~ 58.0% ) o A e B P Ak A [F] I 41 A4
R B SRR U B L AR B 9T R A 2 A R A
HEAT AT R AR S Hr, DL P 20 o R — R 2k P
AL, 3525 W2 Y 30 B A AL T B L 95% B AR
X [A], 25 3% W%, %FF SHUNT I %% ], CHIVA
AR IE J5 1 VCSS s B {H R 100.0% (95% CI:
85.8% ~ 114.2%) , &b 3% /& T HLSZH 1 13.3% (95%
CI: 1.2% ~25.5%) ; £ 15 ¥ & 4% () SHUNT V
R f, CHIVAZH A AR 157 90.1% 19 B0 3% 48 (95%
CI: 66.6% ~113.6% ) , 5 HLSZ ) 57.4% (95%
CI: 41.7% ~73.0%) lW#, 2R A G E L. 3%
ZL MG A — 2L 5 0E T F AR Jy s AE Ry 4l 57 AR
(F=82.42) XIRITRR M B E R W, X —45 17
SUER, CHIVATE I PRAE IR 803 J7 10 1) P 302 8 A
Fh, TR H A AR A A A Al 4 T

CHIVA 4 1 V- ¥ B Js It ] 2 (11025 £ 77.21) d,
N T HLS4H 1Y (262.85 +109.50 ) d (P<0.001) ,
X FE 5 CHIVA TE AR i FF 8 B ] 3 i 6 1% 22
St AT REXT H R 4 R (AN A2 R ) 1) L 48 st A [
T fro B0, R B 5885 76 )5 243 Bt b R A Kaplan—
Meier 4 77 53 7 1 A AN S5 B D8NG, DA B
N R AN



44 Modern Instruments & Medical Treatment, 2026, Vol. 32 No. 2

R BHILLTOR

FRAE CHIVA4L (n=32) HLS4l (n=60) R R(E PiE
B (F, xx5) 61.72 = 11.27 63.07 = 10.97 t=0.556 0.580
P [n (%) ] 2=0.902 0.342
E/gc 15 (46.9) 22 (36.7)
Tk 17 (53.1) 38 (63.3)
HBE (m, x+5) 1.65 = 0.07 1.66 = 0.07 t=0.100 0.921
AE (kg, X +5) 66.31 £9.70 66.33 £9.21 +=0.011 0.991
BMI (kg/m?, x +s) 2422 +2.90 24.19 +2.78 1=-0.039 0.969
BIE [n (%) ]
1R 1L 6 (18.8) 14 (23.3) 272=0.258 0.612
BRI 0(0.0) 2(33) — 0.541"
CEAPIGIRY 2 [n (%) ] 272=1.886 0.389
C3 13 (40.6) 16 (26.7)
C4 15 (46.9) 35 (58.3)
Cs 4 (12.5) 9 (15.0)
SHUNTZ# [n (%) ] 72=32.483 <0.001
T 7% 11 (34.4) 15 (25.0)
Iy 2(6.2) 33 (55.0)
I 754 15 (46.9) 3(5.0)
IV 0(0.0) 0(0.0)
V 4 (12.5) 9 (15.0)
R0 [n (%) ] — <0.001"
Jr R 32 (100.0) 0(0.0)
JIE JBR 0(0.0) 60 (100.0)
fEBERFE] (d, x +5) 444 + 185 570 +2.13 t=2.827 0.006
FAM M (min, ¥ £5) 55.25 + 19.07 60.62 + 19.63 t=1.261 0.211
FfitiIfa) (d, x +5) 110.25 + 77.21 262.85 + 109.50 t=1.765 <0.001

2 CHIVA i PR SF P I3 30 1 22 %5 1E AR HLS Ry i v 25 FL A BMI A 15 %5 ;. CEAP My Ilfii IR -9 PRI figk 51— o B A B2

SHUNT My ## Mk il i sl J12%;5 4 Fisher K5 i K 56

VCSSHEFAEHAMSHE (EMM) B

| & SHUNT
100,00~ ¢ o

=il
-V
80.00—

60.00—]

VCSSHETETIE

40.00-|

HLS cHIvA
FABI

1 FARF XS SHUNT 4 HI 52 B AE FH A4k 530 bR 44 (8

. SHUNT by i Bk Il 3t 8l 3 25 VCSS by i ik I PR 7™ 2
FEPF4y; HLS g i 7 25 LB AR 3 CHIVA S 4 <7 P 1M 3 36 1 2%
I A

150

B HLS
< mm CHIVA
ES
¥ 1004
0
s
& 50
o
>

I3 o m & VR
SHUNT %%

B2 SHUNT %48 fOR TR Jr 2L vCSS il %

. SHUNT Jy # ik ML 3 2 J1 2% VCSS b i ik I R ™ 25 i
BEVE43; HLS A5 (25 FL BB A CHIVA o ¢ M it it 3 1 2%
EIE A AR R VOSSO AL T BRI, IR 54 H R
95% ‘& 17 X [A].,

Jr A5 CHIVA F AR 175 J=y 3 BB T 5€ %, 1 HLS
F AR R M R EE (P <0.001) o 5L AH G,
CHIVA 4 B -F 3 Be if 0] R (4.44 £1.85) d, 3%
T HLSAH M (5.70 £2.13) d (P=0.006) , X422



(AR S ST ) 2026 455 32 545 2 1 45

S ST AR 2R A R, A RO AR S IR
25 Ry AT IS
22 EARBHEREREHRAMRERER

AR5 PR 1 5 R R o R TR A PR B AR
M) E B bR. AT WAL 19 NRS 7 (i 2 % 2= IS
KV, HWAMZER TSI E X (P=0498) .
SR, 7 i ke s R 5 M e IR 2038 7 187, CHIVA 41

L B R4 CHIVA L 3% KR VCSS i
F T HLS4 (P <0.001) , fHH R J5 VCSS & %
ik 7 HLS4L (P <0.001) o #F — 2 4> BT VCSS L 3
1% I @ 7%, CHIVAZH 1Y VCSS L 3 i (11.22 +3.34
vs. 238 +3.68, P <0.001) K it % % [ (98.04 +
5.08) % vs. (23.87 £31.97) %, P<0.001 | ¥ & I
THLS4H. W2,

K2 WHNRS/HHHEE VCSSALIEM (4, x £5)

, NRS 4Hi VCSS
4151 1% — - — - VCSSEEH#f  VCSSIM#ER (%)
AT VN ATii VN
HLS 4 60 0.52 + 0.68 0.08 + 0.33 7.07 £ 4.12 4.68 +2.23 2.38 +3.68 23.87 + 31.97
CHIVA 41 32 0.28 + 0.63 0.06 = 0.35 11.56 + 3.90 0.34 + 0.83 11.22 +3.34 98.04 + 5.08
iHE 759.5 927.5 270.0 50.0 122.5 38.0
P 0.048 0.498 <0.001 <0.001 <0.001 <0.001

{E: NRSOGSMBOTFIFAE MR VCSS g bk i AR B AR BEIE 405 HLS D i i 45 4L RIBEA s CHIVA g P~y P L i 8l 1 22057 IE AR

23 REHREZERBR

WA 2H 35 A T A R e T O AR L il e SE B BE T A
AR R, HLSH ARG B RE AR ($7m sl 22
Pt ) W &4 R B = T CHIVA4L (P <0.001)
AN, HLSA AR J5 K F 8 5E (P =0.001) F1ER 5G4y
i ik (P <0.001) Y A& A 284 1 35 00 %, X AT RE Y

Lo ARR BB K, AR EBLEET AL, R
1M, CHIVA ZH A J5 ¥ K Il 19 % A= #8087 HLS 41
(P=0.029) , #EM W] 2 5 CHIVAAR J5 & 8 ) 3= T
K I 9 ) 0 2 AR A O, PR AR J5 R I R AR R
BIAK, HPA N 2R a8 L (P=0475) .
I3,

®3 WHARFIFIAER LRI [n (%) ]

415 1% JBRA 3] BT T i A BRI i ik
HLS 41 60 28 (46.7) 4(6.7) 31 (51.7) 1(1.7) 32 (533)
CHIVA 4] 32 1(3.1) 1(3.1) 5(15.6) 4(12.5) 5(15.6)
2H 18.330 11.382 — 12.342
P <0.001 0.475" 0.001 0.029° <0.001

TE: HLS W R 4LF AR s CHIVA SRS PR MR 3 1 2B IE A 2 Fisher K i A5 % .

24 HHTHEELEER

O BHs oy b E, S R A LR B 156 &2
REE, BIREEFEN1630%. Ko & LK
MR, EERESNE LA (n=15) MAEE k4
(n=77), Lk w40 56w R RS IR R %
B I 3h T 2 AR AR, W3 40 B o BT BOR,
Wi 2H AE A . MR BMI, 4 JFaE A K BE 15 B 1A
S5 7 T 22 5 G g it A i (P >0.05) o SR,
HEMAZHARAIGIKRRIG LR E S TARE L
4, AL 45 ARHET NRSAHH T & (P <0.001) . A Hj
VCSSH ™ Hi (P <0.001) [ AR J5 5% & W50 B &

(P=0.001) | . CEAPII K 7> SHUNT 53 51 1)
BRI E () P<0.001) o & &5 6L 1 BLAE
CEAP C4%¢ (24, 5391 4.0% ) F1 C5%% (13
B, %5 9 100.0% ) , C3 R FH R IWLE K,
MR 3N J3 7 3 A R WY, & &AL LT SHUNT 1A (2
B, HiZAEIR 11.1% ) AV R (13461, (1008
100.0% ) , 1fii T A1 Y g 35K LA %
25 ETEGFESIMHEERNK LR

k78 B CHIVAZH 5 HLS 41 Fifi 15 J& 1 22 3 *} &2
45 B 43 B T BB 7 A I B TRDAROfE 1 D AR, A BIF 5
>k H] Kaplan-Meier 2E 17 43 A7 1 44 18 B2 UK & & 1if



46 Modern Instruments & Medical Treatment, 2026, Vol. 32 No. 2

T4 ARJEE LS ARE Ko Bl H A

Ei=EN 1% BRA (n=15) KEKH (n=77) SiitE PIH
ARy (5, xxs) 64.33 + 13.25 62.26 + 10.61 t=-0.664 0.508
P [n (%) ] 22=0.353 0.552
7k 37 5(33.3) 32 (41.6)
Bk 55 10 (66.7) 45 (58.4)
B (m, x+5) 1.64 = 0.07 1.66 + 0.07 1=1.098 0.275
W (kg, X +5) 66.34 = 10.96 66.32 + 9.06 1=-0.009 0.993
BMI (kg/m?, ¥ +s5) 24.73 +3.15 24.10 + 2.74 t=-0.801 0.425
HIE [n (%) ]
o I 20 4(20.0) 16 (80.0) 272=0.256 0.613
W DRI 2 0(0.0) 2 (100.0) — 0.528"
CEAPI R4 [n (%) ] 22=77.930 <0.001
C3 29 0(0.0) 29 (100.0)
Cc4 50 2(4.0) 48 (96.0)
C5 13 13 (100.0 0(0.0)
SHUNT 3 [n (%) | 22=78.972 <0.001
T 7 26 0(0.0) 26 (100.0)
I 35 0(0.0) 35 (100.0)
T #1 18 2 (11.1) 16 (88.9)
VI 13 13 (100.0) 0(0.0)

ARHTNRSFME (4, x +5) 1.00 + 0.76 0.32 = 0.60 t=-3.843 <0.001
ARHGVCSS (43, x +5) 16.47 + 3.23 7.10 +2.93 t=-11.149 <0.001
ARJGVCSS (43, x +5) 533 +3.40 275 + 2.47 t=-3.473 0.001

ARHATEA [n (%) ] 30 6 (20.0) 24 (80.0) 22=0.446 0.504
ARETE [n (%) ] 31 11 (35.5) 20 (64.5) 212=12.603 <0.001

RATHE T [n (%) ] 63 15 (23.8) 48 (76.2) 72=8.250 0.004

RATEEKIAE [n (%) ] 17 14 (82.4) 3(17.6) 272=66.665 <0.001

ARRFERETTIK [n (%) ] 79 15 (19.0) 64 (81.0) 272=2.949 0.086

FiiifTE] (d, x +5) 183.67 + 113.39 214.86 + 124.92 t=0.897 0.372

VE: BMUW (R BEAS 0 CEAP Jy 1 Fim35 [H- i 40— 5 /S B2 . SHUNT KL 2 J12% ;. NRS o 5 Wi ik ;. VeSS
I R 7 R T3 0 Fisher R Bk s
2k, Jf il i Log-Rank K 56 #F 17 4 0] 22 5 ¥F Al 4= B —
TE 40 BT 45 55 57, CHIVAZL ) B ALK & % 18 % by T
AR T HLS 41, % 54 %1% X (Log—Rank 2= t
4.954, P=0.026) . 40 307N, 7E A B U5 i FE e ]
o, CHIVAH WA A & i 4 AL T HLSAH T 7, H
HBr B T RSl B R, ASE T g, R

BREFE

CHIVA 41 [ & (1% 52 J = 0 5 I 1] £ Jip v #0 e =

R P o P B A L 6 2 3 A 2 B g il
BRI K, e K AR R s o

F CHIVA 41 530 5 % 4 i 46 vh % 2k B R0 T 3% T s . e
G119 P A . IFIE 285 SR T, A O I 25 ms e [ s | % | 5 | @

5. CHIVAZH 5 HLS 20 5 B8 A [7] 9 5 % K Wy R 4iE 3 PRI RE R B3 Kaplan-Meier 4 71 2%
Horp CHIVA 4178 AR J5 0 300 26 B0 o 0 & A 2 % R AR T KUK F M (number at risk ) 5% T 75 4 B U7 i ] 247

b JILEE o Y B R
B Ak T BT LS B 8 1



(IR S BEYT ) 2026 4F45 32 3545 2 1 47

2.6 TMEBAERES B
2.6.1 BRI P BE

B F U 25 46 44 12 51 0 Ak 1) XGBoost B 24 #£ 7l 37
MPAAE RIS B F R J1 . aniEl 4577, R
ROC HH £k 1) AUC 4 0.97 (95% CI: 092 ~ 1.00) . 44
R E N 0.58), BIRIZEMALE TG HEm % 82.1%,
K20 85.7%, 1 [R12324 80.0%, F143-4°H 0.87,

XGBoost #REU7E I 37 I £ _E AIROCHAL:

0.8 4 ’

0.6 #7

MR (REUE)
\
\

0.2 -

’ ~—— XGBoost (AUC = 0.97)
e —= BN

0.0

0.0 0.2 0.4 0.6 0.8 1.0
BEAEE (1 - B2

B4 XGBoost il A fE 1l 37 MK £ FY ROC i &

2.6.2 R EE T AT

SET SHAP A 19 4 Jm fff B o3 B 48 7 T 45 I IR
TEXFBER T “VCSS M35 R = 50%” 1) 51 ik J&E
UWIE 5, H T SHUNT 43 # 5 CEAP 7 AL B AL b ol
PGSR, K DU IRRRE R, HH A
B FEEEAAAE 2 5. o, SHUNT M#AEV
TR J2 B ) ) A5 5 1 67 1) TN ARRAE , O ¥ 4 X SHAP
(Hf i, BREHJSMJE CEAP C5%% ., X —&5 R 514
4 Z N &K Logistic MIH M 25 R — 30 (38R M5k i
W WO R 2, ORHIE/NT 1) , JE#HEmIHH T I
M43 Ry Al S7 SR S W R (B 6) o ARHATNRS
SHH5 VCSS B 5 m, (R STEkEE(R T [k
PO R, T H, TR 7 AR A b % B AL
AR AR
2.6.3 5L [T 43 T 4 — SO KA A TR A

SRV R L N a3y T SR o |
H HIE, £ [H # Logistic [0 5 43 # [6) £ 31 31
AR B & SHUNT4; A (OR=0.25) . CEAP C 5%
(OR=0.28) . A Hi % = [ VCSS (OR=0.05) K&
NRSZH i (OR=0.02) & “VCSSik 3% & =50%" [
MhSr G WO R &R, WLE 6, WniEl 7R, SHAPAS
A fire R P DO 7 1 R TR X LA 9] g 0 e AR
PL— S SbRssJm ol TR s aE e, H
5 SHUNT 43I | 5 CEAP 4> 9 S 5 AF R B0 B 5 1Y

71 BTHR, A T ARE A M 2 (E (Bl 4 19 - 24 il
ML) ) B A, A SHERRHE oy g
A B MBS

EFSHAPERIHEE 2R

A vess

ARHTNRS 4L

i

FARHA (CHIVAHLS)

SHUNT A3

SHUNT 1)

20

SFASHAPHE (FHIERAH)

B 5 EFE4axt SHAP A 19 WAL B Rk 5 2 M HET

e VCSS Sy i ik I R 7™ o R B 1T 435 NRS i 9% i 407 1T

JE I F%; CHIVA K PRSP I3 8l J1 2287 IE AR s HLS 2y i 1 25 4L

B, SHUNT S # ik 1M 3% 36 71 %% 5 CEAP R Ifi FR— 95 [H - fift
FE)— 95 BR2E B BMID K S %

3 itig

AT R AT IE M BA B A AT AE AL, G e i 4
R 5 AR %, RS A T CHIVAS HLSIR Y
GSV il 5K 1 Fil T AR S 80, I K AE K A 3 N 248 Bl
VISR, I T 52 ma AR IS 1 G5 Tl R %=

M T EIFRHORE, CHIVATE B35 i Ik S 78 i
PRAREIR 7 17 BA 06 F 4% 58 HLS . S48 CHIVA 41 34k
W IE A GRIMCA &1 VCSS) |, HAR G x4
BH VCSSHE R IR IR K [ (034 +£0.83) 43 ],
HAT o FEAR N (1122 £3.34) 43, SEARZEMR RN
(98.04 +5.08) %, ¥k F HLS4 (P <0.001) . &
SHUNT 43 #4 ip A% 15 4% 1E 19 J7 22 43 BT HiE 55, %97 3L
25 5 N 295 1) 3 R A 5 5 . E TR e e i
CHIVA 2 R J5 B pf 28 D) fig B 15 A 2 R AU 3.1%,
i F HLS 41 1% 46.7% (P <0.001 ) , X — &5 5 A
WF5E 100 & F CHIVA R I M 2 25 40 19 & B0 — B, 1
Hb, CHIVAZH & A e i ) WY b 4, AR BE 17 i 2
FREESMRHR L s

W BNF I A 74 H, R k%
H916.30% (15/92) . 5 SR H48 1 B2, AR
CHIVA 41 - 35 B 17 5} 18] & % %6 F HLS 4 (110 d vs.
263 d, P<0.001) , iX— 25 FZIFF CHIVAER
O T R R, A TR AT E R ] Kaplan—Meier 2 77
53 BT X6 AN 45 A B U B5CHE 3E AT A GE DA 9 i B[] R
foy, RLTE A 152 PR AL 1 B2 2 XU R A B AT 5% 415 o LS
FE. HE, BT REVI AR, CHIVA4 1Y Kaplan—
Meier 4= 77 53 BT $2& 75 50 00 2 & R R 45, (H Xk 26450



48 Modern Instruments & Medical Treatment, 2026, Vol. 32 No. 2

%@ FLogisticE))d: ORFFHE

SHUNT_high ® i

-=- OR=1(FEX)

i
CEAP_C5 ® |
h

[ ]

VCSS_Pre

i
NRS_Pre 1 [ ]
h

o 5

10
OR{# B 95% 8 {5 i8]

15 20

B6 “VCSSIEHR =50%" MK FK LA & Logistic FIH /3 HT #R AR K

TE: VCSS kil R B R BE I ;. SHUNT K LS 1275 CEAP il R— 7 DN it il A= 2725 NRS iR P Tt k.

-4

CEAP CA = 0.0

7 SEBRES RN T Mg

8t 0T B I v B RN A IS A R K B 7 ]
HLS ZH 1] A & BU H 28 3R 1 52 R R AiE (g 34 2 i
A, XBFHEMAMARNBRE EREAHED
b R, A 8F 58 % CHIVA K 11 & % KUK 19 3F 15
TEAETRAE R BRPE. oYk, CHIVA 4 76 AR J 4 i 58
PN ke eI G, HOR A OB 5 ™ R
(CEAPIfG K4+ %% C4/C5) I 5t ML ifi o F1 24 R3S
(SHUNT I 7Y/ V &) & 2540 5CAh, 38 0T ge i S
AN KB ZE: —J2 CHIVA H B, AR 8 1
GSV = T 1E IliL i 8h 1 2% 8 By BU s 22 28 A8 3
TGN AL AR, AR IIE], A 43 S K ORT e IR O A
JE A A T B — s e o R v e T A T AR
A B EVAG A A Tz VE B B, D0 AT RE B R
“BRT ; TRBORE LN, BT CHIVA XS
R IR R P I B 0 27 43 AT e 1 BORS TR SR 8K
W, WSS A S ) 0 e . BP RE A M SE LI R &
1f 7] RE A7 ZE DR AL 25 ], 3k W R i e 0 42 % 5 4R 1
REMNS. [FEF, PP 5 E &R CHRED
15 280 ¥ IR SR A 2R 1145 5 CEAP C4/
C5/r S bnife, HYE 3 SHUNT W& V A5 2% if 3
gy Sy RRAE Do), Z2 P ER I 2 B 5 B 2 ST R AR
LA R B, A AT SHUNT 4> % (TN AY V A ) K CEAP
P9 (C5) SZPHAG K W2 20 3%”  (VCSSE 3
H=50%) [k 57 fa B R ZE CORME 43 3 b 0.25 711
0.28) 7, 3k F B, XF LU 8h )1 2% W 45 A 24 ok

2m MM FPMEE (MEHE, TRUR: ARl
5 .

y 5 !
2 I . (i f— =
Bl 0. 847311

SERE = 0. 3IAEI14TE0151 HRFVCSSES = 1. ZE2R5I9411 79637 RBIAMES 1918942358

Y EL 3 1 SHAP MEVEFH

A 95 e B Y R A, R CHIVA 5 HLS VAR T 14 3k
PLSE A p ek, HAE & K W3, B, B
%5 N BUNAE AR AT AT RGVPAG, il AR TF AR T7
28, IR A S5 B T M
ABFFE T, T XGBoost B 1 I & 11 Fl )5 1 4
REFEHIEE  “IG IR 3 8GE” T ARy &
W, NI IR R B, HAUCH X 0.97 187,
SHAPHF i 8 2Pk 70 Hr & W, AR | VCSS X 1 I 2%
R TTEk R B E, KBS e & T F AR5
28 1 £ I SHUNT 3 B 48 f5 (0200 A WF 506 “R
I PRAE AR ™ R R TS S48, R
i = A 3 3 RIA 7 AR TN 2 A T AR o Ak A K
Wi SR, WAZRUH LS Y, IR R RE A AE o
LA 1 RS o B SR 90 38 2 15 A N7 1 PN 6 E 4
(n=28) K IFAL BRI MERE, i T B AR
92451 (Ll ZRFEAS 64451 ), XA ) BCH B ASE X
XGBoost 5 BE % P 5l 52 2% ¢ Ak & 1 A A2 1 ke SR A 4
BORUAIIRA R o YU LR A D REAE 4 B 3¢ 5
B, 80 25 5 A B 0 U1 R B v 1) Bl AL IR e R
BEA B AR FRAE, 31X 1T BE 5 BOBRL7E Y30 56 IE 4 -
TS, (AFESN R0 7 H s 4 L i) TI0I 4 e 2
EHT R, MAh, BRI BT RRIE ROk A B — BT
O, X EREIZ B OREA I2YT R A A bR
THE B B T U RRAE T R B B T R D R, A
S FLAE AN S B M. I, 0.97 B AUCE



(AR S ST ) 2026 455 32 545 2 1 49

DA Ry BT 0 1 O S5 T I R R M 2
117 AE HAE B PRER B o i) P 5 B0 A 21

AHIF 5 IR 52 CHIVA 7 205 R IR . 40 46 43 B 5] (]
B0 w46 3 K e D T LA B E R #. X F SHUNT
MM A/ V # 5% CEAP C 52K 1% 4 8 &, I IR B I
B A 4 0 LR i R B R R 52 & KU TH e 1 ET R
PE D20, SRR YT ST B R BR T, S5 S SN B
HAELLT 34 Jr ek, (DT J £ vt KB A B
UE: BRG 2 G IR UL b g B T 2 5 5T 1 A 2t
ST B IE BAF A A DAl AT 5 0 1 BE R AL
WERE, B0 IE L S By A (B, P Ak 55 8 1R A
BEFY RGFEA R, R RREBERE )7 5 . 1IE W4k
e W BORG AR R 25 48 (40 LASSOM 3k ), FE R Fp A
TR AT fif B 1 [ B0/ S B0OTC A, 92 B0 000 o A
5z T W AT, QA 24 RE: @
A IO 20 7 2 RS AR AR (RSt 500 B L I A N
) | AR R R B A AR R IR 2R A
PR AT B AT AT R UINAR &R

Zi L rik, 5 HLSAH HL, CHIVAYEZEf# GSV il
K AR I R AR L AR R S B R B A R A
Pt 22450 AR 55y T L AT 3 P B AR S A T
b S FH AT i B PR AL 2 ) Bk, IE 2R AT VCSS &
U £ R S E R G A R B 0 A% 0 4R BRo R
SHUNT 43 B v i T/ V B 5 CEAP I R 43 2% i) C 5
G T A Sy DKl DRI T 280 I S R AN AR
IRARBTEAL . AP IRTT T3 58 W il s LA B 55 e 95 191
i A SR TR AR, R e K il k2 T AR N 2
B PEIRYT G IR 22 2 5 R 23 T AH 25 6 RS T =
I A Y R L T S

[ & % x # |

[1] Ligi D, Croce L, Mannello F. Chronic venous disorders: the
dangerous, the good, and the diverse [ J | . Int J Mol Sci, 2018,
19(9): 2544.

[2] Elzefzaf N, Elfeky M A, Elshatlawy K M, et al. Evaluation
of endovenous laser ablation in the management of varicose
veins [ J] . Cureus, 2023, 15(9): e45096.

[3] Matei S, Matei M, Anghel F M, et al. Cryostripping-a safe
and efficient alternative procedure in chronic venous disease
treatment [ J ] . J Clin Med, 2022,11(17): 5028.

[4] Cicek M C, Cicek O F, Lafci G, et al. Comparison of cutaneous
nerve injury and vessel disruption complications following
saphenous vein stripping using big or small olive heads [ J | .
Pak J Med Sci, 2016, 32(3): 626-629.

[5] Ricci S. CHIVA for dummies [ J | . Phlebology, 2024, 39(4):
238-244.

[6] Franceschi C. The conservative and hemodynamic treatment

of ambulatory venous insufficiency [ J | . Phlebologie, 1989,
42(4): 567-568.

[7] Recek C. Assessment of the CHIVA and the ASVAL
method [ J ] . Int J Angiol, 2022, 31(2): 83-87.

[8] Franceschi C, Cappelli M, Ermini S, et al. CHIVA:
hemodynamic concept, strategy and results [ J | . Int Angiol,
2016, 35(1): 8-30.

[9] Yun S, Hwang M. The teupitz shunt classification for CHIVA
strategy [ J | . Annals of Phlebology, 2023, 21(1): 1-4.

[10] Pei Y, Li C, Niu S, et al. Comparison of the efficacy and
safety of ultrasound-guided CHIVA and traditional HLS in
the treatment of varicose veins of lower extremities: a meta—
analysis [ J ] . Medicine, 2023,102(44): e35442.

[ 11 ] Bellmunt - Montoya S, Escribano J M, Dilme J, et al. CHIVA
method for the treatment of chronic venous insufficiency [ J ] .
Cochrane Database Syst Rev, 2015(6): CD009648.

[ 12 ] Juhani A A, Abdullah A, Alyaseen E M, et al. Interventions
for great saphenous vein insufficiency: a systematic review and
network meta—analysis [ J | . Vascular, 2025, 33(5): 983-998.

[ 13 ] Guo L, Huang R, Zhao D, et al. Long-term efficacy of different
procedures for treatment of varicose veins: a network meta—
analysis [ J ] . Medicine (Baltimore), 2019, 98(7): e14495.

[14] Zhu H, Zhang N, Ni Y, et al. A novel approach to venous
clinical severity score prediction: combining metaheuristic
algorithm and random forest classification [J ] . Comput
Methods Biomech Biomed Engin, 2025: 1-15.

[ 15 ] Tenezaca-Sari X, Garcia—Reyes M, Escribano—Ferrer ] M, et
al. The CHIVA strategy applied to large-diameter saphenous
veins [ ] ] . Int Angiol, 2022, 41(4): 332-337.

[16 ] de Moraes Silva M A, Nakano L C, Cisneros L L, et al.
Balneotherapy for chronic  venous insufficiency [J ] .
Cochrane Database Syst Rev, 2023(1): CD013085.

[17] Yie K, Shin A, Jeong E, et al. Propensity score matched
analysis of quality of life improvement after endovenous
ablation for isolated below the knee segmental versus thigh—
calf great saphenous vein reflux [JJOL]. Eur J Vasc
Endovasc Surg, 2025(2025-12-11) [ 2026-03-16 ] . https:/
www.ejves.com/article/S1078-5884(25)01236-5/fulltext.

[ 18] Creton O, Lareyre F, Adam C, et al. Machine learning—
based prediction models to assess 30-day outcomes following
intervention for superficial venous incompetence of the lower
limbs [ J] . J Vasc Surg Cases Innov Tech, 2026,12(1): 102035.

[ 19 ] Li B, Eisenberg N, Beaton D, et al. Predicting lack of clinical
improvement following varicose vein ablation using machine
learning [ J ] . J Vasc Surg Venous Lymphat Disord, 2025, 13(3):
102162.

[ 20 ] Bakhouche A, Creton O, Lareyre F, et al. Analysis of clinical
improvement at 90 days after varicose vein surgery using
machine learning [ J | . Angiology, 2026: 33197261416661.

[21] Tabari A, Ma Y, Alfonso J, et al. An artificial intelligence
interpretable tool to predict risk of deep vein thrombosis
after endovenous thermal ablation [ J] . J Vasc Surg Venous
Lymphat Disord, 2025, 13(5): 102253.

[22 ] Marston W A, Crowner J, Kouri A, et al. Incidence of
venous leg ulcer healing and recurrence after treatment with
endovenous laser ablation [ J ] . J Vasc Surg Venous Lymphat
Disord, 2017, 5(4): 525-532.





