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19 PLEVV [ 166 5 o AR 9 Jm Sk 31 75 OR8] 432 B HLZ 56 1 F B R 20 110 9. 5 MLALAT RFA BG4
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Efficacy and safety of hemodynamically guided selective tributary

phlebectomy combined with endovenous radiofrequency ablation

for primary lower extremity varicose veins
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(Department of Vascular Surgery, Beijing Tongren Hospital, Capital Medical University, Beijing 100176, China)

Abstract

Key words

Background and Aims: The management of chronic venous disease has gradually shifted from
extensive anatomical removal toward hemodynamic-oriented precision treatment. Whether all varicose
tributaries should be routinely removed during endovenous radiofrequency ablation (RFA) remains
controversial. This study aimed to evaluate the efficacy and safety of hemodynamically guided selective
tributary phlebectomy combined with RFA for primary lower extremity varicose veins.

Methods: A retrospective analysis was conducted on 166 patients with primary lower extremity varicose
veins who underwent RFA at Beijing Tongren Hospital, Capital Medical University, between December
2024 and November 2025. According to the tributary treatment strategy, 56 patients underwent RFA with
conventional extensive stab phlebectomy (conventional group), whereas 110 patients underwent RFA
with hemodynamically guided selective tributary phlebectomy (modified group). Baseline
characteristics, perioperative outcomes, postoperative complications, duplex ultrasound findings, the
Venous Clinical Severity Score (VCSS), and the Chronic Venous Insufficiency Questionnaire-20 (CIVIQ-
20) scores were compared.

Results: No significant differences were observed between the two groups regarding age, sex, disease
duration, preoperative VCSS, or CIVIQ-20 scores (all P>0.05). However, the modified group had a
higher proportion of CEAP class C3 patients, whereas CEAP class C2 patients predominated in the
conventional group (both P<0.05). Compared with the conventional group, the modified group showed a
significantly higher use of local anesthesia, shorter operative time, fewer skin incisions, less
intraoperative blood loss, and lower pain scores at 1 h after surgery (all P<0.05). No significant
differences were found in ablation time or pain scores before discharge (both 7>0.05). At 1 and 3 months
after surgery, the incidences of residual varicose veins and subcutaneous induration, as well as duplex
ultrasound findings, were comparable between the two groups (all P>0.05). Both groups achieved
significant improvements in VCSS and CIVIQ-20 scores compared with baseline (all P<0.05). Although
VCSS improvement was less pronounced in the modified group (P<0.05), the improvement in CIVIQ-20
scores was similar between groups (P>0.05).

Conclusion: Hemodynamically guided selective tributary phlebectomy combined with RFA is a safe
and effective treatment for primary lower extremity varicose veins. It achieves comparable short-term
clinical outcomes to conventional extensive phlebectomy while reducing surgical trauma, operative time,
and blood loss, thereby facilitating perioperative recovery.

Varicose Veins; Radiofrequency Ablation; Endovascular Procedures; Hemodynamics; Selective Tributary

Phlebectomy
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varicose veins, PLEVV) 218 £ k% % (chronic
venous disease, CVD) B WHIGEKREA Z —, &
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F1 FWHERBIEMILE
Table 1 Comparison of preoperative characteristics between the two groups
g HALL (n=56) BR41(n=110) P
BN (%)] 31(55.4) 53(48.2) 0.382
AERR(% , M(IQR)] 59.5(49.0~67.0) 60.5(48.0~68.0) 0.581
A AE 0 (%) ] 26(46.4) 60(54.5) 0.322
JRARERILH , M(IQR)] 150(84~351) 180.0(60.0~276.0) 0.739
PEBIER R (%))
i kg e 5(8.9) 7(6.4) 0.546
MR R 4(7.1) 5(4.5) 0.485
BEAE S [n(%)]
LIS 27(48.2) 37(33.6) 0.068
2 TR DRI 12(21.4) 17(15.5) 0.263
S 5(8.9) 6(5.5) 0.395
Tei IR ILAE 12(21.4) 18(16.4) 0.423
ABEWSHM(IQR)]
VCSS 6(5~7) 6(5~6) 0.360
CIVIQ-20 43(35~55) 44(39~51) 0.149
CEAP iR 532K [n(%)]
2 14(25.0) 5(4.5) <0.05
C3 27(48.2) 78(70.9) <0.05
C4
Cda 11(19.6) 18(16.4) 0.599
C4b 1(1.8) 3(2.7) 1.000
c5 3(5.4) 5(4.5) 0.817
C6 1(1.8) 1(0.9) 1.000
R Hi R PP
S B SRR [ (%))
KEEHRIK 50(89.3) 105(95.5) 0.131
HRRER K 2(3.6) 3(2.7) 1.000
UN SIS 4(7.1) 2(1.8) 0.194
LA E AR [mm, M(IQR)] 6.4(5.1~7.5) 6.3(5.4~7.8) 0.698
S a] (ms, % + ) 2 740+994 2 590+873 0.319
ACIE K (%))
Hunter 2(3.6) 2(1.8) 0.872
Cockett 1(1.8) 3(2.7) 1.000
x2 WHBFAREARHILER
Table 2 Comparison of perioperative outcomes between the two groups
S| HHLAL (n=56) MR 4 (n=110) P
JREE )5 n (%))
JRIJRR 5(8.9) 105(95.5) <0.05
Hik 4R 51(91.1) 5(4.5) <0.05
F AR E] [min, M(IQR)] 45(38~54) 35(30~43) <0.05
SR ES [mm, M(IQR)] 23.2(23.1~24.3) 23.5(23.3~23.9) 0.059
RFA B [][s, M(IQR)] 120(100~160) 120(100~140) 0.933
A KA O H= A, MUIQR)] 7(5~7) 3(2~4) <0.05
Al [mL, M(IQR)] 10.0(10.0~12.0) 7.5(5.0~10.0) <0.05
NRSPFIHM(IQR)]
A5 1h 1(1~1) 1(0~1) <0.05
B BERT 0(0~0) 0(0~0) 1.000
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2.3 WMAEABERBREIHERILE CIVIQ-20 ¥ /3 ¥ A 1 B & ok 3%, {H 2lt K41 VCSS

ARIF1ANH R3IANAR, WA AR

o R AR TR AL (P<0.05), i CIVIQ-20 343

. MK BK R . EHIT . &8 Pk IR K ph 22 45 WO IR B 22 S gt L (P>0.05) o 2 A
P o W2 R A il 5k i Dk A Ak R M B2 R R4S e A R WoR, AR 5 5k B i KR B R B Uik B[R] 22 S 1
ERH G FE X (B P>005), B VCSS ik TGH#E L (P>0.05) (£3).
#3 MARBHIAEMILE
Table 3 Comparison of postoperative follow-up outcomes between the two groups
R WAL (n=56) MR 4 (n=110) P
RIF 1A
ARG (%))
BRAX M KA K 6(10.7) 15(13.6) 0.592
AN 5(8.9) 9(8.2) 0.870
WA BAIEIM(IQR)]
VCSS 2(2~3) 1(1~2) <0.05
CIVIQ-20 10(8~13) 11(9~13) 0.100
b
B B B KK [mm , M(IQR) ] 15.6(14.5~16.4) 15.2(14.2~16.1) 0.122
S Al (ms % + 5) 1 835+669 1737+592 0.333
ARJg 34 H
ARXAEB (%))
BRAX SRR 4(7.1) 8(7.3) 0.976
AN 3(5.4) 5(4.5) 0.817
PR AEIM (IQR)]
VCSS 3(2~3) 2(2~3) <0.05
CIVIQ-20 15(12~19) 16(13~19) 0.106
b
5% B kK B [mm , M(TQR) | 11.8(11.3~12.6) 11.8(10.9~12.5) 0.261
SRS ] (ms, % + 5) 1 523+556 1 437+488 0.311
3 i it HE IRV LR T LSV BS L A 5 AR e o
ARTGHEBE . H N 45 K evs #2840 0 55 JF KOhE
PLEVV J& CVD fie 8 WA I RS 8, HE 4k [F] B8 53 ok 2 5 58 BRI AE 2 09 w5 VK IR B U0 B

JR I A B aiw Bk 9k, R 5 ROTE B 2 RE A 4
DK A BE E B8 RS LA B 0 A K A AR
SEAR . ATAESK, BEAE BRIV B 7 2 5T B AN W
WA, EHEr CVDIRTF ST A SR i il )
BR7 B (L sh e E AT P I ARk,
DR SR AH SC A F 25 3, R 0T AR LA R TR o B
W S B R S S AR S g, KO TR K R G
B ML B g2, TR Sl R T A A HR Al L g
IS SN TR &3 7 S NI Gl Il R = a
JRU B2

& 58 REA B A2 T AOIR D BREE S T BIr A5 il
(19 S VAR RATNE S VB P B/ 41, ST U |
B3 T DL A i K, AE T AR R 2

BmT ANLEMHLE M. EAEK, CHIVA &
ASVAL S L3 8l ) 2 5 1) 36 97 38 0 M 52 B A0
N R o 4k e BT 5K T R 2 5 0 I S0 BRI TR
WK, fF T RO BR A vT B K OER R BRI &
A A KR G, PR AT RE AR B EL A T A A
IhBE DK 45 A, SC 0 O ORS E A BRI 5
SR

A 5T R R 1 Ak R 1% (0, 22 35 388 R i i
IR T = N L B U2 | RO A (R A e e
i, xFh ok Sk AT DI RE A AL, (NWIBRS 5 R W
UG I 0 O TR S, R B LT RE A A AT I 4
(Al I3 B ) 2 ARG R K, B L “RFA BX A I3
S G BRI M R AR R
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Wl 5K AR SR T R TR - R T A%
% — A O R Y SR A A . R R
SLAEAERT, W IR WIAL T E AR, A RE K
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Ve VK g K it A5 RE SR T BT R R, R R B K
1 D RE VK &2 A T IR B 2 AR IR, SRR
MUK 22 5K KA 55 VIR 7 45 30 8035, AT s % OE I
TSR AR G KB 9 5 R e = R (A 1
I A5 SF- Ve UL AR i 3 K R A R T, R A
B4 P B K A AR 0 kR ORN A AR 4 /N X
— HLH R OR B Al I Bl T A AR DG KO 4TS e AR A
it G PRI S8 B At 1 B K 4l -

AW R R R AR FE ST F AR
], W T U0 R ROR i, TR JE AR AR
i ok d bk R R ORE 25 & A R I R B U 45 R S5 1%
GARKXE, Z2RHLGEI¥E X, HEnERER
U S B S A I B Al L, ek A R 06 R 2 )
B O R 5% e VR YT AR . IR A R, X
PLEVV i35, Kb ECIE 2 5 5% RO IE 20 110
CHEERRIK, HTZ VIR T A Pk FE K OE A A e
(9 I3 B0 ) S AR BT, A T InAF A AR bk AP Bk
HEAL . T A A AR AR 18 & J O 1)

EAKRENE, MRARE1AHE3INH
VCSS Bi 3 IR BE AR T % ML, i P4 CIVIQ-20 ¥ 4>
AR I R G B 22 . VCSS [ S R L K I &
B IR AOAR A B 1E s bR AN, g il ok B kT
Fl7 X — &% am H . o R AR & R
M AkS 55 ERMEARGY KE L, BRK
PEAE RO O B, E RS AR B R Ik i R
52 R 81 45 R0 98, IR I VICSS TR R e JEE AR A BR .
ML Z T, CIVIQ-20 P43 32 4 i e £ 35 iE IR e 5 f
AT R, PO R A Y, $ROR IR B
WL 2l 7 27 A O KOT R B AR R 5 3K %% . X — 4%
Wik — U, B CVD IR YT R O IR ok 3
R 2 J3 2K A2, i Al B 4l 38 SR I A 4T 5K R ik
1 52 AT BRI
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AN, AWFSE e R AR C3 W il m T
WAL, B R HLp R I R SR TE B . CEAP 4
RS VCSS B E K R, SN ERENEE
ARGV G AEAEAIRT 218, LI 4L VESS 23 25 =
DINCIR A B G2 R PR iyl B A B N g
TR S A SE A2 ] B A T SR AR R
il A B ST A — 25 SR B ) 14 1Y 43 DG BE 51 2
RN A IE TR 28 R, M SOG4 SR AT 7 T TR A I
A N TF R 2 Ty o ROREAS IR M B AL X RIS
JEes A K A R U7 B s g )R, iz AR
R AR 0 52 k2 . A O IOk 2 i B o Mok K
A T AL Y (54T BE— 2D IR IE

AW R, RFABKA LI ) ) 2 S 1) 1 £
YR X VIBRIA Y PLEVV % 4 . A%, 764k +5 /i
I PR 97 2650 R A= 0 o o el s g D B, ] i 3 R T
A B a] kY] R R oR i i, £ A CVD
WAL . A ARG T & . BT AR
g mUEPERFSY, HAFEIRL2ZS . R
TR 24 Ko BE U isf 18] 4 0 45 Ry PR, L4508 2 22 Je
BT R0, AT 2 v iR P B 5T B — 20 B iR
T2 T 85 B R A A

YEHTTak B HOR R AT R AR (A
TR LIRS ;b B f T A AR F R L
XA FRRAT R, IAEH Ak LR%
WEA, 5t ) B 2T A 5T LA 0 A 5o e R B o

HAF R FAEAFEARELEA BT E,

BRI F F R RBIITS BA BET AT R
I RBASHEA Pl G R,
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