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Abstract

Key words

Background and Aims: The hemodynamic types of lower limb varicose veins arising from non-
saphenous tributaries are complex, and traditional treatment methods such as saphenous vein main trunk
closure or stripping may miss reflux point, resulting in a high recurrence rate. Currently, commonly used
treatment methods mainly include radiofrequency ablation (RFA), laser therapy, and foam sclerotherapy,
but there has yet to be a consensus. This study aims to evaluate the safety and effectiveness of
conservative hemodynamic correction of venous insufficiency (CHIVA) and RFA combined with
ultrasound-guided foam sclerotherapy (UGFS) obliteration for non-saphenous varicose veins of the
lower limbs.

Methods: A total of 95 patients with lower limb varicose veins originating from non-saphenous sources,
who were consecutively admitted to Xiangya Third Hospital of Central South University and followed
up regularly from July 2019 to December 2021, were selected. Among them, 41 patients underwent
CHIVA treatment (CHIVA group), and 54 underwent RFA combined with UGFS obliteration (closure
group). The data that included demographic characteristics, reflux vein types, shunt types, perioperative
conditions, postoperative efficacy, complications, and Venous Clinical Severity Score (VCSS) were
collected.

Results: The CHIVA group had a significantly shorter average operative time than that of the closure
group (61.36 min vs. 78.15 min, P=0.000 5), significantly less average intraoperative blood loss than that
of the closure group (4.07 mL vs. 8.52 mL, P<0.000 1), a and significantly fewer incisions during the
operation than that of the closure group (1.58 vs. 3.65, P<0.000 1); there was no significant difference in
average hospital stay between the two groups (P>0.05). The incidence rates of pigmentation,
thrombophlebitis, and hematoma in the CHIVA group were significantly lower than those in the closure
group (4.9% vs. 24.1%; 2.4% vs. 14.8%; 0 vs. 11.1%, all P<0.05). Six months after the operation, the
varicose vein regression rate in the closure group was significantly higher than that in the CHIVA group
(90.7% vs. 70.7%, P<0.05). The reintervention rate in the CHIVA group was significantly higher than
that in the closure group (29.3% vs. 9.3%, P<0.05). There was no significant difference between the two
groups regarding newly developed varicose veins 12 months after operation (P>0.05). Both groups
showed significant improvement in VCSS at 6 and 12 months after operation compared to preoperative
scores, but at 6 months after operation, the CHIVA group showed a more significant decrease compared
with the closure group (1.89 vs. 2.50, P<0.05); there was no statistically significant difference in VCSS
between the two groups at 12 months after operation (P>0.05).

Conclusion: Compared to obliteration therapy, CHIVA has similar outcomes in varicose vein regression
and quality of life at postoperative | year, with better perioperative variables and fewer complications,
but a higher demand for reintervention at postoperative 6 months. Both methods have comparable safety
and effectiveness, and the specific choice should be based on the center's technical equipment, the
surgeon's experience, and the patient's preferences.

Varicose Veins; Lower Extremity; CHIVA; Radiofrequency Ablation; Sclerotherapy
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Figure 1 Hemodynamic assessment

(GSV: great saphenous vein; SSV: small saphenous vein)
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A: Duplex scan in standing position; B: Escape point identification; C: Mapping shunt type
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B2 Rim#HpkER
Figure 2 Reflux vein types
Pelvic leak

®1 BABE-MABLER
Table 1 Comparison of general data between the two
groups of patients

CHIVA 4] P54

s (n=41) (n=54) i ’
PERR(%)]
5 17(41.5)  23(42.6)
% 24(58.5)  31(57.4) 0012 0912
R (%% + 5) 58.83+8.82 55.24+9.46 1.885 0.063
CEAP 534 (n(%)]
2 12(29.3) 14(25.9)
3 19(46.3) 28(51.9)
4 6(14.6) 7(12.9) 0292 0.962
5 4(9.8) 3(5.6)
6 0(0.0) 2(3.7)
S ER K (%))
AASV 11(26.8) 15(27.8)
NS 10(24.4) 9(16.7)
e 3 2 S 10(24.4)  13(24.1) 1117 0.892
INBRZE I S 7(17.1)  12(22.2)
I 3(7.3) 5(9.2)
M2 125380 (%)]
I 10(24.4) —
il 7(17.1) —
il 4(9.7) —
v 3(7.3) — N a
Y 7(17.1) —
VI 10(24.4) —
VCSS 4 (x + ) 5.5142.54  5.41+2.60 0.197 0.844
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A: AASV; B: KBS C: MHSACHES; D: /MRIGES; E: #RIR
A: AASV; B: Thigh perforator veins; C: Popliteal fossa perforator veins; D: Calf perforator veins; E:

2.2 BEARHIMEBIERR

P AT B T RERAE R ), CHIVA 41 F R A
). R sH e > Fmadl; Madam T
— W AR R AT R MR E K, DRSO B 2
T CHIVA 4 (3 P<0.05) . 1 T Ml & £ R 19 3 21
b, PG4T B4 B i R JE C BT B 22 R (P>0.05)
(£2). REMEAYINEL, ML R EH NI
O, K84 CHIVA 435439 0 il 52 3 &5 bk T
R R TR A (E13) .
2.3 REHEZERER

A R WIT AR R TTE (24.1%) .
I e Pk bk 2 (14.8%) VAR if (11.1%), #48
W T CHIVA 41 (3 P<0.05) ., H-&HHAH 16)H
AR J5 TR K AR JE i, {H 5 CHIVA 4 22 % JC 40
P2 E X (P>0.05) . CHIVA 49 A 1] B il gk
e Jok A A A B U AR s B AR R R R . DI
YT, WA T R ES (P005) (£ 3)
(K4).

x2 FABAREERIER (x+5)
Table 2 Comparison of the perioperative indexes between
the two groups (x =+ s)

sh CHIVA 2 Zikeetl ; »
(n=41) (n=54)
FARHSE] (min) 61.36+27.39  78.15+17.27 3.628  0.000 5
At (ml)  4.07+1.99 8.52+#3.01  8.179 <0.000 1
PIEAE(A) 1.58+0.74 3.65£1.42 8479 <0.000 1
FEBERT (d) 1.83+0.70 1.79£0.76 0216  0.8296
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Figure 3 Escape point incisions

®3 BMARBHRELRn (%) ]
Table 3 Comparison of the incidence rates of complications
between the two groups [n (%)]

. CHIVA 4L MG
I (n=41) (n=54) X ‘
TR S 0(0.0) 5(9.3) 4007  0.055
1L 0(0.0) 6(11.1) 4.863  0.030
I kg 0(0.0) 2(3.7) 1.551 0302
AR PEH R 1(2.4) 8(14.8) 4162  0.041
TR K LRI A 0(0.0) 1(1.9) 0.767  0.568

BRITE 2(4.9) 13(24.1) 6.459  0.010

B4 KRR AT Hunter 32 i 32 45 ¥ R J5 M #8 14 & Bk &

A: RJF6JH; B: Afg6i~HA
Figure 4 Thrombophlebitis after Hunterian ligation of the
middle anterior thigh region  A: 6 weeks after

operation; B: 6 months after operation
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A: AASV; B: RERAZHS; C: MEESACHS; D: /MBAGHE X
A: AASV; B: Thigh perforator veins; C: Popliteal fossa perforator veins; D: Calf perforator veins

24 REFM . EFERERBTMERL

P4 BB AR AR T 6 A iE 47w Ik il 5K 0 IR O
i, ARJF 124 A VAL B & # koih sk 45 ol 9 x5k
A KR K ik K AE RO T, CHIVA 476 R 5
6 ™ H . A 70.7% B ik FE K oE A 45, (R AT
12 ) FB 2 o o) 4 4 i o I RE AR A . A
HERIFE 6, A90.7% B LHEEHE, R
SHIBERTEEMA, TUMREATIEA, WA
TR 2R AT L (P<0.05). RJF 124 H
mF, P A 2 B B R E ki ek, T LLEE
WA, MAITRE S TGt = L (P0.05)
(%£4) (El5). BV PLA VCSS BT U]
M, {HCHIVAH ARG 6 4~ AR FBEE I B (P<
0.05); RJFI1240H, P4 VeSS 2R IS¢ &
(P>0.05) (£5) (Kl6),

®4 WMARBFTHSBFHRBERILER (%) |
Table 4 Comparison of postoperative efficacy and
reintervention between the two groups [n (%)]

y CHIVAZ MH&4
ee (n=41)  (n=54) X r

kMR (RF 64~ H)  29(70.7) 49(90.7) 6.351 0.011
BraEkihak (R)E 1240 H) 00000 2(3.7)  1.551 0.302
T

ARG 64H 12(29.3)  5(9.3) 6.351 0.010
ARJE 1240 A 0(0.0)  2(3.7) 1551 0.302
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Figure 5 Postoperative regression of varicose veins

AI [‘c

A ARnithsk#lk; B: CHIVAARG 64 H; C: CHIVARJG 12405 D: KREjilisk#k; E.

A: Preoperative varicose veins; B: 6 months after CHIVA; C: 12 months

after CHIVA; D: Preoperative varicose veins; E: 6 months after obliteration therapy

RS FMAFARHFVCSSEEE (x+5)
Table 5 Comparison of the pre- and postoperative VCSS
values between the two groups (¥ + s)

CHIVA 21 1454

Fisf 1] 41, ¢ P
(n=41) (n=54)
AT 5.51+2.54 5.41+2.60  0.197 >0.05
ARJF 64~ H 1.89+1.12 2504097  2.897 <0.05
AIF 124 H 0.66+0.48 0.91+0.10  1.474 >0.05
10 —
—O—CHIVA 4l
. ——HAE
9]
& 5
=

6.0 12.0

ARJEHSE )

6 VCSSTE#HE (CHIVAAMEAEGAREG6, 121A
VCSS B ARBI TBE; RiF6 A AR, CHIVAA T
FHE; RERANAWEATHEER)

Figure 6 Trend of VCSS score changes (both CHIVA group
and closure group showing a decrease in VCSS at
postoperative 6 and 12 months compared to
preoperative scores; the CHIVA group showing a
more significant decrease at 6 months after
operation, no significant difference between the
two groups at 12 months after operation)
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o RS SR EEI R & A R T iR
FAZ b S0

o PHL P 28 38 S AR Be R U ke TR Y 3 B A AR
gy HR T O ONIFHCF AR 5 09 B8 A IR 3258 52
FikE W AR A Z B A SRS (UGKS. #
Jt. RFA) MBI RIS AH LT UGFS, #4]
AR CRE R RFA) Xt 3838 2 M A /Y vl SR T4
{H UGFS TR AE THAE R 5 . 28 FARAR" . B Hixt
s P 52 38 S R B RFA A 8938 R UEATS A W 4
W 2022 4F 32 [ I A AMRFE S pE A - e
22 i S VKO 4R 228 ) R R A ) I 3 AR S
[8] =500 ms H. H 4% >3.5 mm )38 s gk . 5 9L F
RO IR 42 P AR <3.5 mm A8 K PEA ST s
) B U H R 22 RN 9 A O, AR 4% ) TP IR AT
FUEH . H, 4l sh J 2 PEAG 22 3
KO R Sk, FLRIL I E] =500 ms B, ZE A
A Ab BRAEAEPY T R U 58 W S A R A B B
T L T B RAR I BB T R PR
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