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Abstract

Objective: Evaluation of Mid- to Long-Term Efficacy of Endovascular Therapy for Post-Thrombotic
Syndrome in the Lower Extremities. Methods: This study was a single-center, retrospective analysis
of 116 patients with lower extremity deep vein post-thrombotic syndrome (PTS) who underwent
percutaneous endovascular intervention in the Department of Vascular Surgery at Affiliated Hospi-
tal of Qingdao University from September 2022 to June 2025. Results: The technical success rate
was 100% in both groups, and there was no statistically significant difference in the rate of periop-
erative complications (P = 0.794). Regarding baseline anatomical characteristics, while there was
no significant difference in the overall lesion segment distribution (P > 0.05), the PTA group pre-
sented with more frequent involvement of the left and right femoral veins and multi-segmental le-
sions. The Target Lesion Revascularization (TLR) rate was significantly higher in the PTA group com-
pared to the STENT group. PTA failures were mainly concentrated between 6 and 12 months post-
procedure, primarily attributed to elastic recoil and residual stenosis. Conversely, early TLR events
in the STENT group were mainly associated with mild-to-moderate in-stent restenosis (ISR) or throm-
bosis. Both groups achieved a significant reduction in CEAP and Villalta scores postoperatively, in-
dicating universal clinical symptom improvement. Crucially, the STENT group showed a greater mag-
nitude of clinical improvement at 12 and 24 months compared to the PTA group (all P < 0.05). Fur-
thermore, although pre-operative venous valve reflux parameters were similar and both groups
demonstrated an improving trend at 6 and 12 months of follow-up, no significant difference in valve
function parameters was observed between the PTA and STENT groups (P > 0.05). Conclusion: Both
PTA and STENT treatments are effective in improving symptoms for Post-Thrombotic Syndrome
(PTS) patients, but STENT holds a greater advantage in maintaining long-term patency, reducing
reintervention rates, and providing stable symptom improvement.
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1. 5l8

I IR K IR )5 45 A 4iE (Post-Thrombotic Syndrome, PTS) & DVT S i WS M 3F K 9E, BIATF
JECPIR S IHK . R JERTE FRIEAG « WK AT A K VT, P R A i R[] SR ITE TR T
21k 50%H)EEE 1~2 FENIARA PTS. B ERFL R IHST AR E L, FirobeTi2].
BEA B N ANBER IR B, I NIRIT BN B PTS k. R0, RENENIE. BERAR LT
fli iR RGEHIHA[3]. W RIR, PTS AR BN A 4EA0 ™58, Al BRI 7K 5) kA2 B Il 4 S B A
HR I Bk SR T R AT 8 8, (ERJE 70% DL L g 7 m R R AR SC 2R N 3 2 (ISR), SR SR = FERE >
50%. AHFFUEE T 2 M RN NIBIT T BIRERIK MR 5 255 1ERIE R ZORE,  FR0F IS TR Y70 R IR
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8 B LM 5 5 AT DT 20 DA S 0 838K B2 37 R i 0 B [ 4]
2. R EHE
2.1, —iRER

AR I 2022 9 H % 2025 4F 6 HAETT B K5t @ P B 18 AR HE 52 28 J A N IR TR IR ik
M JE R AR 116 B . TN Tk 66 51, Zoitk 50 i, Fie 32~86 %, ~FIERE 59 & Ky
PN B F AR VG T 7 AR 938 R ER K R A BR IR 7k B R (PTA 4) AR B FR Bk 4L BN A
(STENT 4), b FBE Bk pai ek By sk BB AR (PTA 4)ILghN 52 FilEE, TR EK B ANARA
(STENT )N 64 HIiEFH . EHFIMARHENTHZ DVT B 5I8 6 S H L E. CEAP 417t C3 K& LA
I villalta $P4r >5 43 A4 DSA &2 EL R ORI &G, B8 S AL T HEh Ik el Ik S F kB HERR bR
HE A R AR ) PTS S RIS S BEAG BUAEAT 7 350 I Ty B B A5 17 JI0V2: 56 B Bl 117 1) 28 255 R ek 1L Ty
i i DA SO0 3k 5 77 I it 24 o B R o B DT S TRDUSCEE 7 M 2 ZHL R TR IR B RS T RE A 50« villalta
oy E R CEAP 73 AR JG H KRAEEFRAR[5] AW T IEIT T F 8K M 8 R B AS BEZS (A 22 I A (QYFY
WZLL 42157).

22. FRG%

BENTFAREG, EWHARKHERE, RETERAT BRATIREGER AR, HERHREE. R
PV AR S IO R 2 RN Ry BRI BRI, DA R 3 Sledinger HEAT 2 MR IR BN, IR R kI
SHasEEAT DSA R A, MRURAZBIKE . B ARSI . AR YR B8 R 45 T 4 B T 3 A4S 245 G
FU Y 100~150 U/Kg), ™% WA A i b1 oL, A OR ML BB AR 22 e il b . 522 A ild i i AR B
BN, R UOEHIA6]. BN R JE , ARYE LI ) AR AT ERE 5K, RER
P AL B BEFIB A Y L £ B G K S AT BRI IR AT I 9K, FOEE I R TR ST R . WK
P KA BORANH R, 75 B AL M AR BCE NG M EARKISCAE, SOALE TR EOR AU e S 2 2
AR B, I H BN AT G 1om, BEE RS, HUGERISIRIES . A EHER . Hul S8,
T2z, WG HR R IFRAT RN SR AL7]

2.3. FTHR BT

BT ERFRG RAG T EFHE SRR R, M. Fid. RE, ERRENEREER. 28
K, EREARE L. 6 A, 12 A 24 AT 1S REIERY . B I T #EE AR SR A st
1500, 7 CEAP 42 . villalta 74374l PTS H™ EFERE, K 238 805 75 1047 1 i Bl o IR Ay R A 2 o
2.4. G 7EE

etk 2 AR BIBER, JFIEGVEER . SRH] SPSS 26.0 BT HEAT R b 5 G it 2 A A o AT B Y
BHARF A IS AT, UE + drEZERoR, HBECECRT t A% tHEBOR DB B (b ) 2R . [
ARJEAAF SRR bRl Kaplan-Meier ZE47 fi 28 BEAT THLL 28U, P < 0.05 R R4 gt A= o

3. /R
3.1. FRHNFE

2 MEHAENETR] S WS ARRTEIFRE S BN T 5 B A B R 2 S # JE Ge v 22 (P > 0.05), fE4FES
AME B REOT T2 57 A Ge it e (P < 0.05), Wk 1.
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Table 1. Baseline characteristics of 116 patients with lower extremity post-thrombotic syndrome
7 1. 116 I TR PTS BHEEARER

. ESC) e o R 2 I (1) SR 51 (1)
5% B i e wom £l A TR
PTA#4(n=52) 28 24 5571+10.76 7.0(5.0,9.0) 7 8 12 1 41 11
STENT #4i(n=64) 38 26 61.02+9.82 9.0(7.0,12.0) 9 11 7 3 54 10
Pz 1 0.358 —2.772 —3.590% 0.009 0.068 3.087 0.659 0.592
P 0.550 0.007 0.001 0.926 0.794 0.079 0.417 0.442

VE: * RAPMSIFEAS - B u ki, P<0.05 AZERASIERE L.

3.2. FREGR

2 HEE IR e N B, BRI N 100%. PTA 413 8% HBRIES skt 47 A ab B, ~F1y
REHAA N 9.13 mm, FRFEEKJE N 163.85 mm. STENT LHIESTHMEARTL T K EAAMKIREY KCFY
12.53 mm), BEERBCTHIEAZ 12.94 mm. K JF 96.88 mm (1) B B EF KL 48, (90 28 5 B SRS 2k
SEE, RGHZERLYEROGEY, RREA <30%, SBERIEHITF@ERE. EREHEITH, £
BRI KT B )52 R HUBIE PTA 415 STENT 412 A3 o ANZE IEFR RIS B Sk AE PTA 4132 88
o oA MRS R A E S PTA A2 BB 2, HZ T2 RELEIFAL. FAR28 A7,
STENT ZHUABE B i 2, PTA AT 2 NI BRI S i As . 78 LLE i @ 7 i, 2 ZH35kE
IS B) H 30— 5 LA s 25 2 . STENT HA 0@ H AR T FEARX A2, 1 PTA HAERSE 6 M H EIE
W3 RO . Ul THISE Y, B STENT 4 —Jusm 4R 20, 1 PTA 4%
T AS 5 Bk B RS BE K, ERT IO, PTA4L TLR RAREE ST STENT 41, H TLR HAaAHxt
Ay, HFEED T RIG 6~12 N H: STENT 40 TLR KAEFBK, £ R TAGEEHA~6 MH), HLAL
BRI R E (ISR) 5 AR TR B H W, T PTA 20 LS [m] 4 A Bk 2 Bk 72 9 3 . Kaplan-Meier 737 7w,
MASE 6 AN HilE, 2 21 TLR-free survival fHZEHH 701, STENT B EEM, BHEUIARMIZE RS —D9
Ko Cox [ Hrdt—E £ 0 RSSO TLR FISSZ I 2, PTA BN Sk
M5, STENT HEKMNEBLERF TLR 77 MR IR E: PTA HRE T ARMH, H DR 55 =] 45 A0
BRARBAE AR R, BT W& 2.

Table 2. Comparison of primary outcomes in 116 patients with lower extremity post-thrombotic syndrome
2,116 BT PTS BE X ELBAILLEE

BARYIGEGR (R )E) k= TLR IR % (R )R) ‘
ZH i % TVR i@k
1A 6 A 12 A 24 A YR 165 6127 12~24 A
PTAZL  47/52  34/52  25/52  20/52 45/52 15/52 8/52 9/52 28/52

(n=52) (90.4%) (654%) (48.1%) (38.5%)  (86.5%)  (28.8%) (154%) (17.3%)  (53.8%)

STENT 4l  64/64 57/64 53/64 47/64 60/64 4/64 4164 10/64 22/64
(n=64)  (100%) (89.1%) (82.8%) (73.4%) (93.8%)  (6.3%)  (6.2%)  (15.6%)  (34.4%)

P 0.0162 0.002 0.0001 0.0001 0.2163 0.0025 0.1081 0.8076 0.0352

T VIgNEg R = KARAFAE >50%, HE TLR; 40l = EtT ML E2 W HTF (e TLR. FHy k.
BHEAZY., )G, IERARFFNEGIME; FEELL n ()RR B1%% 0L Kaplan-Meier 35T 5, 2 (A Has
FH Log-rank #:4%; P <0.05 NZE2H 425 o
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3.3. BETSER

RJGHEVT SR, 2 41 CEAP. Villalta ¥73F1 CIVIQ-20 1415 i 2 B A HT N 4, 22 W ACRE IR A i ik
FERI BRI NEE. K5 12 ARV, STENT 4 CEAP. Villalta ¥£4>F1 CIVIQ-20 14315 B Z KT
PTA 4, #/5 STENT 43R 8 I B IRIKRZEMR. RG24 A, 2 AP0 4 E KK F, {2 STENT 41
CEAP. Villalta i43F1 CIVIQ-20 W/ 3+ PTA 41, BRI KIAIGARIR G B vFaE . W3k 3.

Table 3. Pre- and postoperative comparison of clinical scores (CEAP/Villalta/CIVIQ-20) in 116 patients with lower extremity

post-thrombotic syndrome
7= 3. 116 5 B PTS &E RBI/ARFIES LLE (CEAP/Villalta/CIVIQ-20)

CEAP 14} Villalta 7.4 CIVIQ-20
HE . . . . . .
A4l i FRORE . KRR AR K RIg R
124H 2440 124MNA 2440H 12 /MH 24 N H
PTA 4
(osp 40%1l 3513 32%12 84337 6239 5837 4493:018 3553:76L 3261:7.09
4]
S(TnE[\';l;E 36+07 28+11 26+08 75+28 48+28 44+27 4276+7.96 28704610 2500505
t1H 207 271 246 172 255 263 1.239 4.865 6.081
Pf 0041 0008 0015 0089 0012 0010 0.219 <0.001 <0.001

Vi AR HECR RO R IR t G, JESBERER AT t K255 5l Mann-Whitney U #6, P <0.05 AZERA Giit24 8 L.

3.4. REFRKBERTNRER)ITAY

2 AL AR AR KRR S 2 B (SRR BRI F) L S R (B P % Valsalva 5 5 IR Ut FH A% 25€) EL R
WEREFEZRGIP > 0.05), $#rm 2 HELMERERAT REFRIAT L. BEVIE 6 5 12 DA, AR
KRB HES, RERYEUEBEY, (H STENT 4 RRIH L PTA T 0 8 10 IR S % 2 A4
PRI 2 PR T SRS L HE B 250 5 T PR AR R A AR ABL . I 4

Table 4. Comparison of deep venous valve function parameters in 116 patients with lower extremity post-thrombotic syndrome
7 4.116 5T Bz PTS BE RERIKRIRINAEIaFRAI LI

13 SRS A (S) SCRIEAE I FE (cmis) Valsalva 7 & IRFLBHPER, n (%)
4
R AKF6H RKRF128 A RFE6HA ARF12AH ARt ARF6A RF12 8
pras LT 1390 1978 39 .75 35 5 y 9y
(0=52) 5356 0625 0614 4760 11924 12044  (100%)  (65.4%)  (65.4%)
stenta LS4 147 1439 3459 3OT2 3573 o4 45 48
- = = = = = = 9 9 9
(=64 26 0623 0629 4407 11613 12233  (100%)  (76.6%)  (75.0%)
t{E 1.763 —-0.496 —0.522 1.783 0.297 -0.013
P 00815 06212 06029 00775 07672  0.9897 1 02627  0.3542

Ve TFEVPRIDI L & AR ROR: SRR n (%)FR: THEVEER A t 55 Mann-Whitney:  —r K
H 2 B
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4. ¥1ig
AW TR S K SR A BRI 5K O AR (PTA)VR T B F ik S 4L B NAR(STENT)TE M PTS &3 )

JTRCERHAT T RGWER, B AR T2 R B R GE . s R T ERE 2 S
Hfbr. 45RER, 2 4B S ERET KB (O IE A BR R . RO KA R 5 i) i 32 B ELBIARE, $RRE 2
TRAS T I FE LR B KA — 8. SRTT, PTA e . ARREKZ R LB E R, 52 B35 BUa s A
IR E T STENT 4, $2/8 PTA 210548 5 5) aE i i v R e ik, T B Sl S I 32 I 4F AL R L 2L
M\, MEZ T, STENT B E IR Z L 5T THREL SRS, 2 HEEKBINE L7 ALK, HPTA
AR EZ B2 B8] AR A, 2 ARG CEAP 5 Villalta ¥F4r B & R, £HLE XK
H PTA itj2 STENT 36 R MK 77 504 I i 8 e s kUi S B0k . TR 2 B 1 3 1)
(9 AORE R A BB, B 2 HIMTERE Z S, 18 2 P N5 OB A 22 41 R 47 [9]. B VT A I, STENT
EHFMFEFR(TLR, TVR)FFEHA L. . Sk TLR 5 TVR 7& STENT AR EMLT PTAH, HEAEARE
1~6 HIF[AIE N PTA 1) TLR WIS m, Uil PTA B4 sK7E FIAR B 25 20 s [l 45 . Pk 45 A
MREN AR E . HE—25 047 TLR JRR KL, PTA 41Kk TLR RIE T AR 145, 11 STENT ()3 5 5
K2 ISR, HRA LGS RART PTA [10]. X4&7%, Tl 1t i sig Mg A i e ko 32, &
PTA IRMELERF BT, MO AN ) S s R FF K il Y . SRR, RE 2 Ai@yrt
SR HAFAE R ER, (HIEIRIRIRE 48R (CLHE SO RREINT (/] . SRt B & Valsalva 5
RIARGEPHEZR) b IR MG B a1 B BRI R[], XL RATRE T 2 EHLH. B2, PTS BEMW
MR 2 AFE AR T S5 M35, el okl AU K LUE B HIh RS, SEURRIKE S5 ThRE
2 HHAERD . Hk, @A NN WIRECS SRR SRR, WRETE e R E L

BWUNESRE . AL, FELE CEAP VP4 RSP FEARRER/NG 12 /4> H BE Ui (R BR 513 77 5 S 808
WA BRI KRG TNAEERKGE . P R B AR B E AR B R IR AR B R, i
— DR S SRAE IR A Th e E 90 R Y TEAE FH[12]

5. &g

Zi L, PTA 5 STENT $REGE PTS BE MR, (HAEMEYE. TR B2 A2 43 A7 AH O 1 s 21
REIE FAFAE 22 57 [13]. STENT FEHR By 3 11 o BRE B A5 03 748 J vy A 47 4 (1) PTS B Rl g R & s fae
(i im0 PTA WBEE T DU 2 B R AR . B TIX e, AR R AL, &1
JRAS Y ERTBEVERE L, DAAk PTS B /MR 16T 5 [14] .
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