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HEE] BW HITHHAA (radiofrequency ablation, RFA) FIKEREIK A 454L R (high ligation/stripping, HL/
S) JAIT FERIK MK (lower extremities varicose vein, LEVV) BJIGKRITRL, FERT VW FMPEMB: ( Shapley additive
explanations, SHAP) ZMiRJGREENE., FHiEk  HEH20234F12 1 22024412 7 I PU2=Be B & sk R B Bl (1924015
LEVVEFETE NN S . RIEF AR I WRFAZLL (n=120) FIHL/SA (n=120 ). HEMAEHE TR R . A5
BRI I REFE AR AIAS W AEALES> (visual analogue scale, VAS ). kil AR ™ BEAFLEERES> ( venous clinical severity score,
VCSS ). P T &bk iiskin % ( Aberdeen varicose vein questionnaire, AVVQ ) FF43 M ARG 124> A -G IFREME K&
ZR  REAZUBAMAT A, FARME EBmE . AR5 VASIFIEETHL/SAL (P<0.05). AJFHI3K, RFAZLS
H ARG B RESE AR T B AR THL/SZ. (P<0.05). ML T AR A VCSSIF AW Bk, AJ5 1290 RFAZA
HHIVCSSIFAMETHL/SA (P<0.05). ARJE P EEIIAVVQITHIAART B E W% . REAZLGIF LKA R 54 KR
P RARTHL/SZ (P<0.05). SHAPAMHIESREN], mxUR K Z BT 4 . MTTRH-26ke/m’, 4Fik<45%
5t RFAJRYTLEVVRCRIE THL/S, RIS BAHCIGRFE R, BRAITARREME LR,

[REEIR] FRM B IR, HIMH A, HEEILRMA; SHAPA AT

[ 4 %2] R654.4 [SCEkARIRAD] A [DOI] 10.3969/j.issn.1673-9701.2026.14.002

Comparison of therapeutic effects of ultrasound-guided radiofrequency ablation
and high ligation and stripping of great saphenous vein in the treatment of lower
extremity varicose veins and analysis of recurrence factors

CHENG Qingjian’, HE Yuyuan®’, CAO Junsheng', WANG Jianjun'

1.Department of Vascular Surgery, Zhangye People’s Hospital Affiliated to Hexi University, Zhangye 734000, Gansu, China;
2.Department of Geriatrics, Zhangye People’s Hospital Affiliated to Hexi University, Zhangye 734000, Gansu, China

[Abstract] Objective To evaluate the clinical efficacy of radiofrequency ablation (RFA) and high ligation/stripping (HL/S) in treating
lower extremity varicose veins (LEVV), and analyze postoperative recurrence factors using Shapley additive explanations (SHAP).
Methods A total of 240 LEVV patients admitted to Zhangye People’s Hospital Affiliated to Hexi University from December 2023
to December 2024 were selected as subjects. Based on the surgical approach, they were divided into RFA group (»=120) and HL/
S group (n=120). The study compared surgical-related indicators, postoperative Visual Analogue Scale(VAS) scores, postoperative
coagulation function parameters, venous clinical severity score (VCSS), Aberdeen varicose vein questionnaire (AVVQ) scores, as
well as postoperative complications and recurrence rates at 12 months between two groups. Results Intraoperative blood, operation
duration,hospital stay,postoperative VAS scores were lower in RFA group than in HL/S group, indicating milder postoperative
pain. On the third postoperative day, coagulation function parameters in RFA group were significantly lower than those in HL/S
group (P<0.05). Both surgical approaches demonstrated significant improvement in the VCSS scores; at 12 months postoperatively,
VCSS scores in RFA group were lower than those in HL/S group (P<0.05). Postoperative AVVQ scores were significantly reduced
compared to preoperative levels in two groups. The overall complication and recurrence rates in RFA group were lower than those
in HL/S group(P<0.05). SHAP analysis identified the high-risk factors as coagulation dysfunction, body mass index>26 kg/m’, and
age <45 years. Conclusion In the treatment of LEVV, RFA is more effective than HL/S. It remarkably enhances clinical outcomes,
reduces the incidence of complications, and lowers the recurrence rate.

[Key words] Lower extremities varicose vein; Radiofrequency ablation; High ligation and stripping; SHAP analysis
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TRk 5K (lower extremities varicose vein,
LEVV) EDIE#IK w4y kot thoh £, WA
FERREOZRDUE « K W95 % 0T R0, &SR I
HOLEN . H R P E A LEV VR R 15%, &
YR T B KZHLEVVEE T B AR
R, (HALBFHRReA T RRm A, ™EH
AL | I SR Rk e A A I RRED . A S84
BRAEYT BB LR EE K A 25 4L#5 (high ligation/
stripping, HL/S) AF. HEIRHL/SEHA BHHIIATT
BOR, ABRIMR, RIGIHEERA R R, WKEIH
KW, BT, BN T, A R
( radiofrequency ablation, RFA ) F|FH#GES SR
AR B IS 4, SEERER KA AT
HL/SATMIF . RFAGRIGI/N . WM I D45
PR AHFSE B AE LARFAFIHL/S JAIFLEVVHY
AR e, IRl VML R (Shapley
additive explanations, SHAP) #RifARGFELHNE,
NLEVV iGIT 2%

1 M&E5HE
1.1 AR %

VEHL20234E12 H Z20244F 12 J 11 14 27 B B I
TN BB BT B9 240 B LEVV 5 3 15 R ifF 52 X
%o RIEFA X5 ARFAL (n=120) FIHL/SZH
(n=120 ). G9ABRUE: QO M &K I R T4k
FrfE ( clinical-etiology-anatomy-pathophysiology,
CEAP) P AHC2HE M H HHAMMLEVV; @F
IR KGE Y ; @OKBEFIKEA<1Smm; @4
e e, OFERR18~80% o HERRARME: D
T VR K M T B BN AR M Q@ — R
{90 25 B AR ™ O I R s D) iR
Wi#; QALEVVFEARS; OB BE 3k
B @B R RGP o4 B R M
Ho PIHBHN— BRI ER TG E X
(P>0.05), W3R1. EATAT L ASHIFGE 200 Vh B
BRI s 4N R 2 BE A BE 23 D 2 A (AR 3T 1L
HFYER-A-201506 ),

1.2 #F7*

RFAZ B EH F BRI, #57RTEAR
B, SRR I A AR BRI A SR
2em, TH A0S TE R R T SRR ik, 5 Bt
TG . A SCESC T RAGSHL, FRseRt i (1:4)
AIALIRAE AL 3R L o U AR SRS kAL . Y H
ah, BRI Ranadl, &R AR

L] -i'@ %-' L]

®1 FMHEBRENELRBLER

RFA 41 HL/S 21 Ltz

A (n=120) (n=120) F
PES (%) 0.067 0.796
56 (46.7) 59 (49.2)

‘e 64 (533) 61 (50.8)
AERE (Xxs, %) 50.97 +11.20 52.08 = 11.80 0.748 0.455
CEAP 4325 (i) 0.243 0.807

c2 38 42

C3 30 26

C4 43 40

Cs 9 12
BMI (x s, kg/m®) 2445297 23.80%295 1.706 0.089
B 3.451 0.178

e 56 42

i 48 57

X 16 21
KEFIKEAR (X5, mm) 763197 761162 0.090 0915
WHREE [n (%) ] 64 (533) 66 (55.0) 0.067 0.796
DRI (1 (%) ] 45 (37.5) 38 (31.7) 0.898 0.342
FRILE [ (%) ] 57 (47.5) 53 (442) 0268 0.604
WEAE AL [ (%) ] 22 (183) 32 (26.7) 2395 0.122
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.31 i R W 111 s A P R T N W B = SR 107D o
GUIn, hEEFARUIN, SO EatL.

1.3 WERIEAR

OFEANEN . AT EFEE (body mass index,
BMI) FIFARMICSE R (TR difE . R
A1) ); QRS BEMLTIRE : 25 7 Bl 5 0T 4 3 i 55
1 ('plasminogen activator inhibitor-1, PAI-1), £F4E8H
Jii (fibrinogen, FIB ); Q¥IMBEHIUPES (visual
analogue score, VAS) WAL W4 & AR5 I 1T
s FRIKIG R EAREE 4> (venous clinical severity
score, VCSS) PIEfligakhisk . 2RIk RER 20
JEERREE KITRG GFA T kI 5K ( Aberdeen
varicose vein questionnaire, AVVQ ) US4 FRK 5K
FAERTEH AR SR TR s @I & SE R AL
14 %itssiE

K] SPSS 21.058 2 B/ R Bt A7 b 2
Bro THERBORIIE £ FrifE2E (R xs) FoR, dHLL
BORHRS: . THECRORBIEL (A 535 [n (%) ]
PR, AR HECR R R o BT 008 1 i e
( Shapley additive explanations, SHAP ) 431 Fijill 534
BRGNS R, P<O.0SHZERAGIEE Lo
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2.1 FAEF T RMELIEFEFVASIFEH LI
RFAZLEH T ARBFR] L HS 1 2 A B s [R]
BT X IR (P<0.05), W32, RAFALHEENY
RIGVASTEYIMETHL/SH, ZRASiT¥%E X
(P<0.05), W33,

F2 WMHEBENFAREXEIRLE (Y+5)

24 WA EEL AN

RFALE KAV 35, J=38 i ik 8 41,
YIFgge 2, BIfkRE kA4 #10.83%, WEMLT
HL/SZH14930.83% ( y’=14.77, P<0.05), W.37.

K7 MAFREREBRILE

VI i JRe il b0 g bt Bk

2591 FARIE] (min ) A I ml) AEBEE (d)

RFA 4] (n=120) 42.30+6.74 16.17 +2.34 2.26 +0.87

HL/S#(n=120) 64.69 +7.44 43.08 £5.30 4.23+1.59
t 3.150 —6.570 —1.540
P <0.001 <0.001 <0.001

4L B ) D (B (%) ]
RFA 4] (n=120) 3 8 2 0 13(10.83)
HL/S H (n=120) 8 20 4 5 37(30.83)

®3 MWAHBERIVASHESLILE (x+s5, 4)

2051 RJ5 1d RJ5 2d RJ5 3d
RFA# (n=120) 4.61 = 1.65 3.24+0.57 2.25+0.45
HL/S#H(n=120) 5.98+1.73 430 +0.93 3.93£0.70

t ~4.830 -8.190 ~17.010
P <0.001 <0.001 <0.001

22 WHLABHWE M REIEARILEL
RFAZH £ % AR5 3dPAL-1 FIFIBZK F 2 2L T
HL/S4 ( P<0.05), L34,

R4 FHEBEMNRMINEREIRILE (Y£5)

13 PAI-1 (ng/ml) FIB (g/L)

KAl AR5 3d AR ARJg 3d

RFA 41 (n=120) 21.91£6.22 25.18£6.59 3.19x1.11 3.77+1.96

HL/S#1(n=120) 21.80+5.55 36.63+7.41 3.00+0.77 4.95+3.04
t 0.143 —12.649 1.556 -3.574
P 0.887 0.001 0.121 0.001

23 FABZEMVCSSITELS5AVVQIEL ik
FARTE, W4 B H M VCSSIT 5B W kg
., RFAH ARG 124 H I VCSSTESIE FHL/S4L
(P<0.05), W35, RIFMLLEEAVVQIE/ K
ARHTE AL, MABRERGFAVVQIT L, %
SRS (P>0.05), W6,

x5 WHBEMVCSSHESILE (xx5, 7))

ZH 51 P Nill} RJF 6 4~H NERVEN:]
RFA 4] (n=120) 6.82+1.21 3.41+1.54 2.15+0.87
HL/S41(#=120)  7.05=1.05 3.52+1.57 2.38 +0.62
¢ ~1.60 ~0.54 239
P 0.112 0.589 0.018

*6 MABEMAVQITESILE (x+s5, 7))

ikl GNil) AE64H  AFE124H
RFA4L (n=120) 5.65+1.84 413+ 1.66 242+0.64
HL/S#1(n=120) 552+ 1.60 4.50 + 1.55 2.32£0.50
! 0.600 1.800 1.340
P 0.550 0.072 0.181
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2.5 WMUAKRIEHE R Frix
ARIFRFAH B HEE LR EF(ITHL/SH
(/=8.822, P<0.05), W38,

*8 MARFERZELER

5] Ag6 A REoMH Rg 1240HA BEXR
(1) (7)) (f5) [n(%)]
RFA 4 (n=120) 3 8 14 25 (20.83)
HL/S41( n=120) 4 12 30 46 (38.33)

2.6 H AW #ESHAPHHT

TR &, WA & B2 & 4T
SHAPZ 7, FRfEdE L METT5H (# SHAPEHET )
A f BRI DI RE SR H . BMI, 4Ry . KRERE K &
. CEAPAFZ . Hov iy XU 20 Ay B 1l D) fig 5
BMI>26kg/m’, 4E#k<45% ; WX 41 W CEAPM )
C4~C5%% . KEEH K EE>0mm; IR 2H R 4E %>
60% . BEILIEH . BMUEH, UWEL,

3 itig

N ARFELEV VIRYY sl & ' 3%, RFA.,
OGS FE (endovenous laser ablation, EVLA ) 454k
MR AR B OV HL/ SR ZE R FBE, S LEVVY
I RIT RA e R A HE T S Al B R S HL/S
FHEG, P RO/ IF & RE WK J5 50 o b . E
BE, 2B AR AR e A Bl R
H, REARIAITLEVVRYH ek, Hio el
NLEVVI—R3AI7 U, ARBF5E P RFALL R
F TR, A i & A B s ] 408 FHL/S
4, tAHh, RFAZEE ARG VASIE AR, HEil
heskE, IFRREREREM, READABENAS
A TR, VOSSR, AfFFE, SHL/S
AHEE, RFAT] S E46%6 FARRIE], SO0 KRR B>
BECAINEARSGIRE B E 2, Zhang 5 5
RIMRFASIEGFARAR, HIETFHFHT 1Z 94
FE, KK FREMG, EAEMTAREKE . &
5T HHRFAZ 5B # Y VASTES B AR THL/S4H ; R
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Mz, BRI S A S5 2 Bt
KU L THL/S, RFAJGEFHRIRMEE, RIGVAS
TR AR ABS ARG 3K, RFAZAEBEN
JITA BEIM TR AR I THL/SH . WL EIVCSS &
AVVQIEEAR G 64 H A2~ H & AR w45 1H .ok
o BRAEWFIY R HL/S 5 RFATRYT 5 (1) s A 1
WA I B4R, HA B EE T, AR
SE BEDT45 2 WIRFAZL FITHL/SA )T K 5E & 1 50
S1°410.83%F130.83%, RFAZHATHL/SZH b 2 A,
SrMTR I . ORFARAIFA, KRR MG
(XU o (QRFA 32238 A5 1 (1) 2 BB T Al e e ik
A 3R A 7 ) B PR AR A5 AR 245405 . ORFATF- AR}
()RR, PR, WORRRAR I A & AR i AR . A
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