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Experimental study on prevention of common iliac vein stenosis in
miniature pigs by regional perfusion of paclitaxel to simulate
drug-coated balloons
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[ Abstract] Objective To establish the common iliac vein stenosis model in miniature pigs. Next, to observe the
influence and evaluate the safety of simulated drug-coated balloons (DCB) on the stenosis segment of the common iliac
vein. Methods Twenty young and healthy male miniature pigs were selected for intravenous general anesthesia. Under
anesthesia, the animal model was established by oversized balloon dilatation. After the animal model was successfully

established, the miniature pigs were randomly divided into an experimental group and control group. Stenosis segment veins
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in miniature pigs of the experimental group were occluded by two balloons and perfused with paclitaxel. These steps were
not performed in miniature pigs from the control group. Venous blood specimens were taken before and two weeks after
operation. Venography was performed and pathological sections of stenotic segment veins observed before and two months
after the operation. Hepatorenal function index, diameter of the common iliac vein, and histological changes of the venous
wall were compared between both groups. Results Seventeen miniature pigs survived to the end of the experiment. Two
weeks after the operation, there were no significant differences (P > 0.05) between the experimental group (n=9) and
control group (n =8) regarding alanine aminotransferase, aspartate aminotransferase, creatine, and blood urea nitrogen
values. However, two months after the operation, lumen diameter was significantly different (P < 0.05) between the
experimental group [ (3.74 +1.24) mm] and control group [ (2.25 + 1.41) mm]. Compared with the untreated
contralateral common iliac vein, the intima and media of the target vein were thicker in both the experimental group and
control group. Indeed, this was more obvious in the control group than experimental group. Conclusions The common
iliac vein stenosis model can be established in miniature pigs by oversized balloon dilatation. Local perfusion with paclitaxel

has little effect on hepatorenal function of miniature pigs. Using this approach, simulated DCB can reduce the degree of

common iliac vein stenosis in miniature pigs.
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Figure 1 Pattern diagrams of simulated drug-coated
balloons with local perfusion of paclitaxel into

the common iliac vein of miniature pigs
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Figure 2  Venography image of simulated drug-coated

balloons with local perfusion of paclitaxel into the

common iliac vein of miniature pigs
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Table 1 Comparison of liver and kidney function
indices in the experimental group between preoperative and
2 weeks after operation

kst AHT RJE2
Indices Preoperative 2 weeks after operation
ALT(U/L) 19.37 +1.58 21.85 +3.04
AST(U/L) 17.71 £8.42 19.96 £3.95
Cr(umol/L) 93.41 +14.54 96.12 £16.16
BUN(mmol/L) 5.96 +1.00 6.80 +2.10

F ARG 2 JASARFT R, P> 0.05,

Note. Two weeks after operation compared with preoperative ,P > 0. 05.
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Table 2  Comparison of liver and kidney function indices
between the experimental group and control group

at 2 weeks after operation
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SR

Indices Control group Experimental group
ALT(U/L) 19.70 £4.33 21.85+£3.04
AST(U/L) 18.82 £6.28 19.97 £3.95
Cr(umol/L) 93.64 +11.77 96.12 +16.16

BUN( mmol/L) 6.66 +1.80 6.80 +2.10

T SR S0 RN L, P > 005,
Note. The experimental group compared with the control group, P
> 0.05.
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Note. A: X-ray radiography of the common iliac vein in miniature pigs before operation showed smooth

vascular cavity inner walls. B: X-ray radiography of the common iliac vein in miniature pigs two weeks

after operation showed narrowing of the lumen ( < 30% ) and slight hardening of the vascular wall. C:

X-ray radiography of the common iliac vein in miniature pigs two weeks after operation showed moderate

narrowing of the lumen ( = 30%, < 70% ). D. X-ray radiography of the common iliac vein in

miniature pigs two weeks after operation showed severe narrowing of the lumen (= 70% ).

Figure 3  Venography image of common iliac vein
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Table 3 Comparison of lumen diameter of the target
vein in the experimental group and control group at
preoperative and 2 weeks after operation

BN (mm) ARHT RE2 A
Lumen diameter Preoperative 2 weeks after operation
pugiE
TR 5.07 £0.72 2.25+1.41"
Control group
A
sl 5.08 +0.43 3.74+1.24%0

Experimental group
HARF 2 IS ARAR P < 0.05; 5564 5 Xt AR, 4 P
< 0.05,
Note. Two weeks after operation compared with preoperative, * P <
0.05. The experimental group compared with the control group,® P
< 0.0s5.
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Note. A: In the contralateral common iliac vein, the internal and middle membranes were intact with

clear boundaries ( x 200). B: In the common iliac vein of the control group, the internal and middle

membranes were thickened with increased VSMCs in the middle membrane ( x 200). C: In the common

iliac vein of the experimental group, the inner and middle membranes were slightly thickened ( x 100).

D: In the common iliac vein of the control group, the internal and middle membranes were thickened with

considerable lymphocytic infiltration ( x 100).

Figure 4 Histological changes of common iliac vein of the miniature pigs. HE staining
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