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Renal artery embolization by use of self-made small copper coils: an
experimental study in rabbits
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ABSTRACT Objective: To assess the arterial embolic effect and biocompatibility of the self-made small copper coils in
experimental rabbits.
Methods: Thirty New Zealand white rabbits were equally randomized into experimental group and control
group. The terminal branches of the renal artery of the rabbits were embolized using the self-made copper coils
(experimental group) or spring microcoils (Cook Inc) (control group) via a 3-F microcatheter, respectively. The
vessel occlusion status and pathological changes were observed at different times after the embolization, and the
laboratory parameters of the experimental animals before and after embolization were compared.

Results: Angiography showed that the embolic effect in experimental group was inferior to that in control group
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at 30 min after embolization (P<0.05), but the embolic effect had no significant difference between the two
groups at each time point from 3 d to 12 weeks after embolization (all P>0.05). After embolization, the renal
gross morphological changes of the two groups were similar, and the thrombosis formation showed no significant
difference between the two groups (P>0.05), but the perivascular inflammatory response in experimental group
was milder than that in control group (P<0.05). After embolization, the changes in parameters of liver and renal
function showed no significant difference between the two groups (all P>0.05), and 2 weeks later they all returned
to pre-procedure levels; the serum copper level in experimental group was increased within 2 weeks compared
with preoperative level (all P<0.05), but returned to preoperative level after 4 weeks (all P>0.05).

Conclusion: Self-made small copper coils have similar arterial embolic effect as spring microcoils, and, in
addition, has higher biocompatibility. [Chinese Journal of General Surgery, 2014, 23(12):1635-1640]
Embolization, Therapeutic; Renal Artery; Copper; Rabbits
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Figure 1

Two types of embolic materials

A: A2 (RES ) Kbl aReaiE (HA§ik) 5 B: SEE Cook 2 FIA ™ IR 4ELT B

A: The self-made first-level copper wire (black arrow) and the small copper coils (white arrow);

B: The spring microcoils manufactured by Cook incorporation
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Figure 2 Angiography of the renal artery before and after embolization A: Experimental group before embolization; B: Experimental

group after embolization; C: Control group before embolization; D: Control group after embolization
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Table 1 Comparison of the embolic effects between the two groups at different postoperative times (1)

W it Dol popiizEa!
FEARL L [41%E =z A% iH 1% B 53
30 min 15 13 2 0 15 5 10 0
3d 3 0 3 0 3 0 3 0
1) 2 0 2 0 2 0 2 0
2 ) 2 0 2 0 2 0 2 1
4 & 2 0 2 1 2 0 2 1
6 J# 3 0 3 0 3 0 3 0
12 J# 3 0 3 1 3 0 3 1

T 2D R A DI RE R 5
Note: Tested by exact probability for the fourfold table
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Figure 3  Gross pathology of the kidney 1 week after embolization

A: Experimental group; B: Control group
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Figure 4 Renal histopathological changes 6 weeks after

embolization

group

A: Experimental group; B: Control
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Table 2 Pathological finds at different times after renal arterial embolization in the two groups

R IR X HRAL

! FEAEL (n) MFTER (n) ERERPERY FEASL (n) MATER (n) A R AR
3d 3 3 (=) ~(+) 3 3 (+) ~ (++)
14 2 2 (+) ~ (++) 2 2 (+4) ~ (+++)
24 2 2 (+) ~ (++) 2 2 (+4) ~ (+4+)
4 5 2 2 (+) ~ (++) 2 2 (++) ~ (+++)
6 3 3 (=)~ (+) 3 3 (+) ~ (++)
12 )& 3 3 (=) ~(+) 3 3 (=) ~(+)

T RIIEEE 0%~25% H (=) 5 25%~50% H (+) 5 50%-~75% HF (++) ;5 75%~100% H (+++)
Note: Vascular wall infiltration 0%-25% (-); 25%-50% (+); 50%—75% (++); 75%—100% (+++)
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S5 4R S A5 B[] B ) 5 0 B A Ee# T
Gt 225 (P>0.05) o S8 41 AR J5 45 i) o5 il
W e B TR S 3 d, 1, 2 R AT
5 (P<0.05) , LI%E 3 K, A IEH HM
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6. 12 & ALT, AST 5RATH L ZHF LG 2#E XL
(P>0.05) ; BWEARF 3 KREMEaZE (TBIL) . IR
A (UN) . LB (Cr) SARFiAHA W 5T 5,

ERHEGH¥E Y (B P<0.05) ; BERF1. 2.
4.6, 12 J8MIHLTE . UN. Cr SRATHILLZ ST
Gt (5 P>0.05) (£3) .

*®3 FAHABKEERAENEELEEERLER

Table 3 Comparison of the laboratory parameters before and after renal arterial embolization between the two groups

ZH 5 M Cu™ (pmol/L.)  ALT (U/L) AST (U/L)  MAHLZE (pumol/L) UN (mmol/L ) Cr ( mmol/L)
SR
YN} 13.21 £5.26 35.07 + 12.67 40.92 +13.22 0.74 £ 0.47 7.48 £1.70 93.28 +9.53
VNERE 30.63 + 7.85" 157.57+12.27"  119.57 + 89.78" 1.40 +0.97" 12.17+4.82"  107.78 +25.23"
Y NERYL 26.15 + 8.00" 6327 +13.22" 6736 +22.42" 0.84 +0.48 739 +1.15 98.81 +32.06
NG 22.88 +8.13" 30.66 + 14.27 46.22 +16.85 0.78 £ 0.40 6.79 £ 1.02 96.55 +10.51
Y NEEL 14.74 + 8.41 29.71 + 8.67 41.42 £11.02 0.44 +0.22 7.88 +2.38 95.85 £ 9.87
ARJE 6 14.61 +9.94 26.00 + 6.28 36.00 + 10.95 0.48 £0.19 9.89 +3.17 94.80 + 11.90
RIF 12 J4 13.01 +7.21 23.00 + 4.24 3550 +2.12 0.51+£0.14 6.20 £ 1.04 82.00 = 1.41
popictel
AR — 36.02 + 12.67 40.01 +13.05 0.79 + 0.42 7.52 +1.40 94.00 +9.21
ARJF 3d — 158.02£12.11  119.02 + 89.90 1.42 £0.96 11.98 +5.02 108.03 £ 25.10
NEREL] — 63.40 + 13.00 67.22 +22.62 0.79 £ 0.52 7.16 £ 1.34 99.01 +31.06
AR 2 JH — 31.16 + 13.17 46.11 +17.01 0.80 +0.20 6.74 +1.33 96.34 + 10.20
Y NEESL] — 29.90 + 8.42 40.28 + 11.46 0.42 +0.11 7.74 £2.64 96.03 + 9.44
KI5 6JH — 26.02 +6.17 36.14 + 10.38 0.46 £ 0.24 10.00 + 3.01 95.01 + 12.02
A5 12 JE — 23.14 £ 3.89 35.41+2.10 0.53 +0.11 6.18 +1.34 82.09 + 1.38

T 1) SHFEERHE, P<0.05
Note: 1) P<0.05 vs. preoperative level
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