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89 {53 1:d /1N R R DK ZF H AT CDTRYT (ZFHI ) 5 54 filid

CDTiRYY (U4 5 29 BilfT R ¥ e bkinte (EFbkdl ) ©
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Abstract

Key words

Background and Aims: The popliteal vein is the mainstream approach currently to perform catheter-directed
thrombolysis (CDT) for patients with deep vein thrombosis (DVT) of the lower limbs. However, for some
patients with mixed DVT or specific postural requirements in whom the popliteal vein access cannot be
established, the lower leg deep venous puncture approach may be an alternative treatment option. Therefore, this
study was conducted to investigate the feasibility and safety of using lower leg deep venous puncture approach to
perform CDT for the treatment of patients with acute mixed DVT.

Methods: The clinical data of 172 patients with acute mixed DVT admitted from January 2012 to December 2017
were retrospectively analyzed. Of the patients, 89 cases underwent CDT treatment through the lower leg deep
venous puncture approach (puncture group), 54 cases underwent CDT by posterior tibial vein puncture under
direct vision after exposure of the posterior tibial vein (incision group) and 29 cases underwent thrombolysis via
dorsal superficial vein of foot (superficial vein group). The relevant clinical variables of the three groups of patients
were analyzed and compared.

Results: In puncture group, deep venous puncture was successfully performed in 86 patients (96.6%), including
37 cases of the posterior tibial vein, 21 cases of the fibular vein, and 28 cases of the anterior tibial vein. In
incision group, the vascular sheath was successfully inserted from the posterior tibial vein in all patients (100%).
Gastrointestinal hemorrhage and cerebral hemorrhage in 2 patients each in puncture group, and gastrointestinal
hemorrhage occurred in 3 patients in incision group and occurred in one patient in superficial vein group,
respectively. The incidence rates of bleeding events among the three group had no statistical difference (P>0.05).
The patency rate of CDT was 86.5% (77/89) in puncture group and 59.3% (32/54) in incision group, and the
difference was statistically significant (P=0.034). The reduction of the thigh circumference and the dose of
urokinase used in puncture group were significantly larger than those in the other two groups (all P<0.05). The
difference in reduction of the calf circumference showed no statistical difference among the three groups (F=1.152,
P=0.320). The incidence rates of mild to moderate post-thrombotic syndrome (PTS) showed no statistical
differences among the three groups at 6, 12, 18 and 24 months after operation (X2=0.301, P=0.860; X2=0.875,
P=0.646; X2:3.010, P=0.222; X2:4.446, P=0.108), and no severe PTS occurred in all the three groups. There
was no statistical difference in the Villalta scores among the three groups at 6 months after operation (F=1.177,
P=0.302), but the Villalta scores in puncture group were superior to those in the other two groups at 12, 18 and
24 months after operation, and except for no statistical significance reached between puncture group and incision
group at 12 months after operation (P=0.108), all other differences had statistical significance (all P<0.05). The
CIVID-2 scores in puncture group were all superior to those in the other two group at 6, 12, 18 and 24 months
after operation, and all differences reached a statistical significance (all P<0.05).

Conclusion: Using lower leg deep venous puncture approach to perform CDT has a higher thrombolysis rate
than those of CDT after deep vein exposure and superficial vein thrombolysis, with no increase in major bleeding
events. So, it is a preferred choice for acute mixed DVT.

Venous Thrombosis; Lower Extremity; Mechanical Thrombolysis; Postthrombotic Syndrome

CLC number: R654.3
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1.1 — M5

W R A N R R B A AR RR20124F 1 H —
20174F 12 A 3L 17200 Z PR IR & B D VT B 34 19 I R
Bk, o 8ol iE o /)N R K ZE AT CD TR I
(ZERIZH ) 5 5408 RN E#Ik, EUT %5
PS5 # kAT CDTIRYY (BIJF4l) 5 296047 23
WE AR CREIKA) o FRld . Bap, &
4760 A FRS9%, N304, IF4l: B
314, #2365 A FRE324, fiF 2254, &
FrikAl . B3, Liefl; A& TFR204%, £ T
9% . 17201 B E W FHFEE (43£15) %, ke
(53+1.2)d, BEBKRHIZRLILEL

WA E: S W NIRGRIDVT; Ji5 2
<14 d; FW<75% . HEBRbrME: BBCHE L ME
DVT; TRk %E,; wm 2y 22", Kk
URRF 5 BRI BEVRIT s R AR AR B R IR A L
B RugE WM -

F1 BERBKRER[(%)]
Table 1 Risk factors of the patients [n (%)]

2 ZEHIZH YIFFH iRk
2 (n=89) (n=54) (n=29)

HEH Sz 1(1.1) 0(0.0) 0 (0.0)
BT/ 4 9 (10.1) 4 (74) 1(34)
FIIEMNA 6 (6.7) 2(3.7) 1(34)
i 3(34) 3(5.6) 3(103)
I 6 (6.7) 3(56) 1(34)
B Lr A ik 2(22) 1(1.9) 0(0.0)
aad ik EZ 3(34) 1(1.9) 0(0.0)
ARG ML BRI 2(22) 0(0.0) 0(0.0)
S iR 4(45) 5(93) 3(103)
VSEL ] 14 (157) 6 (11.1) 4 (138)
KmbEsRA Az m T H 3 (3.4) 0(0.0) 0(0.0)
Hipw " 36 (40.4) 29 (53.7) 16 (55.2)

TE: 1) MBS R AT R

Note: 1) The suspicious risk factors or unclear factors

1.2 FAFE
ERNAL . BE RN, 7E R T R K EE ]
BESL, TEXAT ES ecm. BRI TS em. B
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KA ES em A LA b oA, R KO SR
XoF B 7R A 2F 38 S oE AN TR K . A T RO BE L Al
M, Bh i i B A A30 mL 70%5 BT H 3],
[vi] B LT 57 A B B S /R R B 930 s, flE £
XF LR AR K . EDSARE B T e sE B, M
AN TR Sy B T4 A3 0 TR K R 2R R TR R K
J5i 5% ) Z % X 28 00 4 BB R SRR i, B e
B, BT ZE8 . RREEE AKX R . U #R K OE R
i, WE CRER, P ES0R) Bleo° ~70°
HEEF, SR BRI S S R, s i il
JRCAR N ok e R, B E W, U2
(RADIFOCUS, HAZRIKK ) 1% ATRHFHIK,
NG E A4 FILAES (K1) o W4 . TR
TPATUIIF R Rk, B EER IR # K, EF 5O
BHA4 FMER, RMEEEZZEARVIN, &
kA . T IR KA

R (75 Ulkg) , 4 F bk 52 0 60 9
AR AR T IOk G g D0 R KON B RS,
JE P 7 A P ZE AN B I B U8R . 4 FIER S
Harin, FEBHEL2STURERE, 88
Unifuse'$% (AngioDynmics, JE[E ) T K28 T i
FRE IR P 5 A o PRGBS 46 5% &8 S8 10077 U/d,
8 hUE I i K £F 42 1 )it (fibrinogen, Fg) |
Fg<1.5 o/LI/b I EE, Fag<l.0 g/LEs (R H; i
WFERBFE R0 U/ (kg-h) , 558 hAHEE1LEB
I BE LIS BT A (activated partial thromboplastin
time, APTT) W7 &, FAPTTIEK 7215 4
fio BREADSATE X IFME Unifuse T4, 1M
T8 R J5 A KO G0 45 T BR Y Ak S SRR A
Ko RIGFMRWIHTE 6N H , L 4H A& FEPLE
JERE 1 [) s IR P ) & DT AR/ SRS R3S A, K
0128 0K R B BEIR T
1.3 EMrirE

%% Vedantham % L A B PR A AR v, AR
I 000 5 A NI RO 3, 1 <50% %
& : 50%~95% 7 ; 1112695%~100% V5 . J7
BOPFH bRt . AR AR =50%; Josk. Mk
W <50%
1.4 BEih

RIF6. 12, 18, 24N Al T2V . I
PRAEMR . AR VillaltalE 434831, 0~44y: &
PTS; 5~9%r: BREPTS; 10~14%r: HEPTS;
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=158 Az BEEPTS, EMFKIIfEAN 4L
AyERE PR AE R (construction and validation

of a quality of life questionnaire in chronic lower

limb venous insufficiency, CIVID-2) , N
B, —M, BE ., CESNER, 1, 2. 3,
4. 54y, EuBGE, EIETEEE, RZIRK

A B 2C i 4 D

1 NEEERERRKER A FHSRERK, SR AENOCE s B FRIMRERAK, SR BRI . IR RO i ;
C: JHERFDK. RERTEDKEIN B52, U RAERTRIIK; D ZHER IO EA T2

Figure 1 Deep vein puncture of the lower leg A: Puncture of the posterior tibial vein and angiography showing a large amount of

thrombus in the vein; B: Puncture of the peroneal vein, and a large amount of thrombus in the peroneal and popliteal veins revealed by

angiography; C: Simultaneous visualization of peroneal vein and anterior tibial vein, and planning to puncture the anterior tibial vein;

D: Puncture of the peroneal vein and placement of a guide wire

1.5 ZitF4bE

TR PR IR « b 2E (X xs) Fom, 15K
TR A RN . RAISPSS 25.08k #4148 it
SN, PRI R R LR R B, 241 PR
FEBER FH O 22 00 M, PR TR R EL 3R xR
%, P<0.05HZERALIT¥E L.

21 FARER

KI5 TOHE R Ml 4 2 & A, A 574 BB
BRI DRSS, PRRCERE (7.4+£1.2) d,
By me . 46 8 2L B S 2 S At .
20 345 KR A DR /DS IR O R DK 34 R S 5 o M R D
HARWBYH96.6%, H ol EF K376, JHEF:
Wk2 14, 27w bk 28 4 . Ul JF 4 H R B 2 %
100% . ZFERIZHFARMK (51.6£11.4) min, VI
JF4H (127.4+£22.9) min, ZRAGIHT¥E X
(P<0.001) . CDT¥FeiE % 2% 28 i 20 86.5%
(77/89) , YMIIFLH N59.3% (32/54) , ERHAA
Giit#E X (P=0.034) .
2.2 IgIR&ER

VIt st ot B B 0z, 3146 K
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FI92 I 9 /0 PR i, b s 48] il i ik 2245 0k
TR, 3T A s S 2 2 5 9 Ak T
2060 i st FEHR L BE T R kA 1493 A
i, dmERILEITFEXL (P>0.05) . %
2 KB R AR 0 (7.9+0.5) em, VITF4
(7.7+0.3) em, KMk (7.6 £0.4) cm, 4
b 2% %A %1% X (F=4.878, P=0.009) ;
ZERIZH /R R AR 0 (4.5+0.3) em, YITFA
(4.6+0.2) cm, XMk (4.6 £0.3) cm, 4
| 2Z R Lg% &Y (F=1.152, P=0.320) ;
o 4 PR & (390.4+34.3) JTU, VIJTF4
(285.1+£49.7) 71U, HHiIk4 (339.6+£72.5) JIU,
HmESFHARIT*E XL (F=50.737,
P<0.001) . KERFIFEWAME . RGBS H 2 & 1L
BWER2,

F2 KBRERBME. RABAEZELKER
Table 2 Results multiple comparisons of the reduction of thigh

circumference and doses of urokinase used

HiH thitEJﬁ ﬁéijﬁ//;ﬁ %’d%@ﬁﬂi %
RN vs. PITF4H 2,192  0.031 11.614 <0.001

FRZH vs HiE kK 2.692  0.009 3.561  0.001
YITF4H vs. 3R K 1194 0.237 3.563  0.001
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2.3 BiT&R %3 Villalta 4, CIVID-2 {5 S B KER

BT 11~367H, 244 A Bt 52 % 83.1%
1270 H 58— W 1 % 80.8% , M LR iy %
90.0% . RiF61H, ZFRIAZHEPTS KRN
29.2%, YIFFH J31.5%, REIKA F34.5%, 4
] 22 % Gt #E X ( x’=0.301, P=0.860) ;
RIF120H, ZFH4H KH29.9%, VI H33.3%,
WH KA N39.3%, M EZR LHITFE X
( x°=0.875, P=0.646) ; KRJF181H, FHld
HN33.3%, YIFH }36.1%, EKEIK4 H51.9%,
IH) 2 G EE L ( x?=3.010, P=0.222) ;
RIG244H, FR4 N34.2%, YVITFH N41.9%,
W kA N58.3%, 4l 2R LKFEIT¥E X
( x’=4.446, P=0.108) . FHAHTHEEPTS LA .

RIF64 A, FH4 VillaltaiFir 2.7 + 1.5,
YIFFH 3.3+ 1.6, EFIKA R2.5+1.3, 4H%E
S FE X (F=1.177, P=0.302) ; ZFHl4H
CIVID-29F4r #21.8 £ 1.0, YIJF4H HN21.6+0.8,
WPk H22.3 1.1, AR ZRAL I ¥E X
(F=4.117, P=0.019) . RF12/"H, ZFH4H
VillaltatFr 3.0+ 1.6, YIJFH 3.6 1.7,
W kA Ha.7x1.6, AR ZRELSITFEX
(F=10.005, P<0.001) ; ZEHLLCIVID-29F4
HM22.1 1.3, YIIF4H H22.6+0.8, k4l N
23.3+0.7, A ZERALITFE X (F=12.341,
P<0.001) o RF184MH, ZFHIA Villaltait s
HM3.51.7, VITF4H 4.1 +1.4, Rinkd N
4.9+1.0, #EERHEGIH 72X (F=9.790,
P<0.001) ; ZEHIZHCIVID-23F4> #23.1 1.3, ¥
TFHH23.7£0.7, EERIKA RH24.2 £1.3, 40
ZRH G E L (F=9.032, P<0.001) . K5
2440 A, FHIAVillaltabE o> H4.4 = 1.4, YIIF
HA5.1+1.2, TEIKA 6.3 +1.6, 425
B 53t X (F=18.624, P<0.001) ; ZEHI4
CIVID-29F43~23.9 + 1.4, YIFH 4 N25.0+1.0,
Wk 248 1.4, AR ERHGEIT¥E XL
(F=9.747, P<0.001) . KRB Villaltail
4y CIVID-29F43 22 5 A Gt 8 L £ 8
W3,
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Table 3 Results multiple comparisons of Villalta scores and
CIVID-2 scores

iH Villalta ¥E4) CIVID-2 ¥F43
t P t P

ARG 6 1A

RN vs. YIIFLH . — 0.695  0.489

ZEQIIAE vs. KR — — 2208  0.030

VITFA vs. Wikl — — 2808  0.007
RiF 12 1H

ZEH4H vs. VIFF4E 1.624  0.108  2.054  0.043

ZERIZH vs. PRFRIKZH 4495 <0.001 5425 <0.001

YITP4H vs. 1A K4H  2.846  0.006  3.532  0.001
ARJG 18 4 H

ZRIZH vs. DITFLH 1.928 0.057 2408  0.018

ZERIZH vs. RFIKZL 4909  <0.001  3.699  <0.001

YIIP4H vs. B KAH 2911 0.005  2.026  0.049
NI 24 4~ H

ZERIZH vs. MIFFZH 2507 0.014 4322 <0.001

ZERIZ vs. EFIKZL 5717 <0.001  3.033  0.003

YITF4H vs ¥R K4H 3.624  0.001 0392  0.697

3 it

D VT S0Pk 1 # k i 2€ 8% Iml i A2 BHL, 78 kO
775 S 1 = RN AR R S AE R, #R Ik
MM Ty 2, MBI, 5 80T B H 3K
P R ot gk DA R A M 9 SRR, BIPTS .
FRARE T e ke e SR ER T OO U T R Atk
I A% T 68 25 Of B bk 2 RE T B PTS? %, DT
JE R IR AR R R 1 4 2 R R kB R
o, PR A E Y, BEARPTS KRS, W) B A
R FE b /0 i XU 2 A — T g
7N, CDT R HILBE PE B 78  fig A3 R B ARG I P TS &
Az R[] AR KU o AR 3R 9T 41336 41 H
24 AHWNA 1576 (47.0% ) BEJE HPTS, BUiEd
3556 A 17161 (48% ) HEREAPTS, 2R TG
SR M0 dN R I XS IR T A 6, Bk
1] (1.7% vs. 0.3%, P=0.049 ) ., {HiZ%%5 R FH
HEFR: ST TR w5 R A R
ARl SR80 h2/3 i hr st 4], KudE T fig
HES A7E R Y B R A BRI AL,
A RE S BUAIT ROR B ARAL s IR KB S4E, IRIT
ARy ik nTREAEAEAR AL, ELCDTRIHLAR P bk 42 35
Ao, ARMERIWTCDTRIIE S 1. E A £
O RBFFEIE S 21 CDTHEA B R Ad:, 14
Ik fE, BEAIGEIPTSI &R E %, 250
O 38 L E KA BRI R R BIDVT, Enden %!
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FEAEH, 2PEDVTIMARIE R £, I B PTS KU Bk
k. EFXTIREGTIDVT, ME & bk H e LB 55 4350
JRAL /IR 43 i AR BB AR A i A [ R0, hi A
PO BN TR KA AT CDTIR YT, /N
38 SR B B R B T BRI A

B R RO S R L /R 3 4% 3 T R K
ATRERR o W, Wl AR W R, B T AR b
S P R 28 38 SR KO OIS B . AR IR 5 B IR
AR E], 28 0 4 0 02 HE & Dk e 25 5 3
JI2 KR, B S K Y b SRR 5 AR
EEE KRG, BRIk, A5 TR
BCHy, Bk LUk, R K e A, SR e 2 O
ANIGRTE A B, R R K ORHE DK AL TR B 2
T], 7E /N G 1 /340 B HE X 4y, e AR ML
FEKZE R, N ) A S W I DS A X S AT B
JHE 5 Bk v e 2, R Ay R THEZ LA R
Lo H LS AR R s TR R K ZE /DN TR BER O A1
(IR = T N R 7 28 e = L1 S o S
Jo WK B TR iR e ik, i JHE 35 Jhk G TE AR X 2
Ho /NERANIE T A S o IR S d bk, AR R K
BTN — 2 ERRM, BARBRIIR
By RN AR S A k. 2B R 2E
ik AR, BRI BB, TRBAELT
P2 DR B v, BRosaan, gE o AR
GEMEIR W KR DK, A R PN R I AR T
) o 2 SO0, RO e 4 4 0 T s i LK)
Wit E R GAFKEN; FHdRP PR,
HEXRZ W S HMNE, 2o R A gk
B, T /INER R D R, B R kS S R
HMBCHHE, EEME R AR REENRN T2
e UE AN FR K . #RIAUE AN B R S 22 7 )
AR, EEIA R o AR AR AN, O 5 2 IR
HAR—BANEMN, HNGRSDE S 2, 81T
IR AR T BB 22 0 s B RN

/N R 2E A B Y T O R OAE SR 1R 2 8 bk
I, 2 7E bk 2E o B R R AR AT S Bk, BhE R
TP S BT I 3 /NBR S min BRI 4k 2§ bk
. A B ZE 361 15 2F Bl bk R A A 5E B CD TR
J7, T RIFRAE B4 . BEEZTMER,
ZHB AW~ 2 ER R, MR ELLTL
U DK 2E 00, IR TG A OC R K i O R E R A
PalaretiZF 5 45 R ok, MEMDVTEREZ
o BB IR T N R iR F O R R ik 90%, H
Y oon 25128 % 3 JE BB BU DV T £ 3% 38 1 % 2E PTSHE %y
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20%~80% , AW EHELILCDTIRY, BH /MR
R DK A @ W, BIRA R R81.9%, TR
ARIDVT R E HE 2825, A RS 324K 1 I & 4E
JERTLAHEZ M . NBRURE K EL AR WA, X T
FE 0 % R KRR, B — MR B A R Dk 2
il 701 B E Bz 7 B Dk 2F AT BR B Yok /S B
AR, RATAARSG R E 2 . DSAUESE, T 0
FHOC T R0 A o

PTSHIG IR R B4 5, VLB AN AL T8
FIAEAE R T M . VillaltadE 4 22 38 58 6 32 00 5 bk
A ARAE AT S ACIEAL , & HATIEM PTS &) N
I FH B PEA b 00 Bl )45 B B A4S 4L R PTS
RAERZR TG FE L, (R4 L AR
XTI YIIFA, VIR A& A R KT A 09 % i
fkdl. M4 BB VillaltaPE4r fICTIVID-21F 5 £ 8
Feae g B b (1) WiRh PR o 25 R IE AR 52 4 TR 4
(2) ZERNAIRTT RO AR, VIR IR, ik
e 2g; (3) RIffi g2 S o git 22 X, (HHHE
KEAFE LR, Sl LSRN ER, 25
WA FHCDTIA T MR B A R . A it
fg i, CDTRE 2 v bl & IR ] =g, ke
fift B, FRARPTS KRR, ARUFFR Y4B #H
VAR R ol T OO [ AR B M BOR B
Wi, HHEU WA TERIA, 5B A R
WRRAE T A, ERMmFEM L, FRld
45 (4.5% ) , VIFFA3H (5.6%) , ZH5HEit
RN MR TP WARTE e . B U R A
HOAE LA PAT, HPTSIEEARA X 442, ol 68 5 B4h
R, MoBRERY, HERLSRWE; HrER
B TR R, IR R, B A
AAE G PTSAE K

gE BTk, /b BRRER K ZF R AT CD TR T 3
TR URER DK CE A A L TR KO R BRI iR
WA, IR B E R F . HET R A
DVTEFZEITCDTIAYY B E A BE I # bk, (EXF
TRABID VT R — S {3 22 3R JC 7847 IE # Ik A B% 1%
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