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Ex vivo Morphometric Analysis of Coronary Stent using
Micro-Computed Tomography
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ABSTRACT

Micro—computed tomography (microCT) is an important tool for preclinical vascular imaging, with
micron—level resolution. This non—destructive means of imaging allows for rapid collection of 2D and 3D
reconstructions to visualize specimens prior to destructive analysis such as pathological analysis. Objectives.
The aim of this study was to suggest a method for ex vivo, postmortem examination of stented arterial
segments with microCT. And ex vivo evaluation of stents such as bare metal or drug eluting stents on
in—stent restenosis (ISR) in rabbit model was performed. The bare metal stent (BMS) and drug eluting stent
(DES, paclitaxel) were implanted in the left or right iliac arteries alternatively in eight New Zealand white
rabbits. After 4 weeks of post—implantation, the part of iliac arteries surrounding the stent were removed
carefully and processed for microCT. Prior to microCT analysis, a contrast medium was loaded to lumen of
stents. All samples were subjected to an X—ray source operating at 50 kV and 200 pA by using a 3D isotropic
resolution. The region of interest was traced and measured by CTAN analytical software. Objects being
exposed to radiation had different Hounsfield unit each other with values of approximately 1.2 at stent area,
0.12 ~ 0.17 at a contrast medium and O ~ 0.06 at outer area of stent. Based on above, further analyses were
performed. As a result, the difference of lengths and volumes between expanded stents, which may relate to
injury score in pathological analysis, was not different significantly. Moreover, ISR area of BMS was 1.6 times
higher than that of DES, indicating that paclitaxel has inhibitory effect on cell proliferation and prevent
infiltration of restenosis into lumen of stent. And ISR area of BMS was higher (1.52 + 0.48mm®) than that of
DES (0.94 £ 0.42mm?®), indicating that paclitaxel has inhibitory effect on cell proliferation and prevent
infiltration of restenosis into lumen of stent. Though it was not statistically significant, it showed that the
extent of neointema of mid—region of stents was relatively higher than that of anterior and posterior region in
parts of BMS as showing cross—sectional 2—D image.
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Conclusions. MicroCT enables the non—constructive postmortem analysis of stented arteries. These results

suggest that microCT can be utilized as an accessorial tool for pathological analysis.

7|

"Ex vivo Morphometric Analysis of Coronary Stent using Micro-Computed Tomography”

Key Words :

E

tod 50kV/200pA 2]

9|

ol

o

el

el

oF
K-
w
™

T

ato] A

S

A7

)
3o

}_

5

°o]&

kel
2

=

=

Ede]

&

=
=

] CTAN A&
CT#k(Hounsfied Unit)<

I3

29

=

y

el wet 7o) o

2, Z2GA 944; 0.12~0.17, X—ray &5 9% 0~0.06), °]

1
gl

3z

=

bl

FaAct.

o]

=) o ~=
A8 53

s

oy

i
®
ol

o

N

3R
o

A
<

oy
N
B

N

B

Ahg

=

=

E (Drug-Eluting Stent, DES)
14 A7) eE s

3]

J

gl

2

E

= 2

tar e 7

S

= &

DESe =¥ paclitaxelo] A&
oF
o}

L

L

1521t ]

<l

=

M E

o] BMS$} DESZEY] o)t ko] 7F YA gkgkr), B3 BMS 159 ISR(1.52 + 0.48mm2)¢] DES<] ISR(0.94
0.42mm2))] vl3l] ¢k 1.64] =& A=

+

w|

o

| =

[e]
A

s
=

el

1o

1A}

7o 58e]

Tl
=

3

o =2
o] Folzl et wwl

=

&
=

=
o

o 2=

o

=79 9

Fol

}

o
el

o] el e o)

&

NI
N

)
——
o

1
i

oy

o] ofHi &

A&

€]

sjpusel ke At

2

3}o] ol

L

] =
o] FFHYTIL setE 249 2 (fisation),

o

=

(strut)

~HE

1

E

ato] 1007d

[¢)
(A110351) and the Fundamental R&D Program for Core Technology of Materials funded by the Ministry of Knowledge Economy,

This study was supported by a grant of the Korean Health Technology R&D Project, Ministry of Health & Welfare, Republic of Korea
Republic of Korea (K00060-282).

Metal Stent, BMS)
ng}‘(neointima) o] ~

94



“Journal of the Korean Society of Radiology, Volume 6, Number 2”

27} 8(slicing),

(decalcification),

] H(embedding),  A13E  AA
2% (photographing), Bl E (aligning)s
Qb Bae S mulgo] Fusly B4 Fo

£ 249 2 el F& B4 T £ gl

o
lo,
o2

W~
2
jan}
>~
>
U:
1 o
fetl
0
v
N

oy
e
£ o
o
ol
o
N
N
ﬁ
N

B

r

a
i rlo
o
= 8
L

N oE

>
] i)
%
e
o

RCIgN
o

(micro-computed tomography; mictoCT) ]
slee] zAWe s BAo| wla) 13y

FA0lWA TAE ake Ae & glon
3394 A4l Fhsstehs gHel Qi :
Edlole] wrow ols) wr} 4
s ISR 4 & X“%

oy 1 o

7<4, H] x] 2=

PN

Kol 75 ; e 2ol
P Agl folabl AgE = A ol
microCT 9] ThFsh oz JEH TE g 9lojA
Fow w wHew A4 g

E AFeAE E719] ditol| BMSe DESE A9
atar 9 A7ko]l At & microCTE ©]-&3te] 2+ ~
GIE o] ISR AEL AN 2HE A3 2
A4 oW A% WAYE 339 o|ul AT G5l T
AAQA FAE F8stax}; gt

M2 2w

1. A2 92 A=

ZHE AYS 93 FE2EE 16798 E7|(3.5ke,

New Zealand White Rabbit, THg Alo]A2 s=h& A}

f59a, v=

(Skyscan1172, "“‘7]01] /\}“‘10}“‘4 o AL 9
341 NRecon® CTAn AJ-E"]OJ(SkyS an, %7]"“)%
AbgEtgItE B AFolMe] T AELe Addistu
st = BE 9 ARGl 3k Tho]= #eldt W}
& =750tk DESO| AFEE oFES paclitaxel©] 91
o FaFh G 7|0 AldE = AlFEel st
AHg-ar e,
2. ¥4
719 54 1S o] S8 AE A" 1sd A

HE 1Y 20mge] ofA¥]HE Holg} g Foldt
449 3 20mg/kg4 AN} 2mg/kg©] x} z_]
E79] 28& B TR nhAA g A
g oH EU]OH A2 ﬁa

S
fetl
B
ﬁ
>
i%
ﬂ
Hﬂ
N,
Lo

Fig. 1. The images of stent harvested at 4 weeks
post-implantation with rabbit iliac arteries (a) and contrast
medium was injected into the lumen of it (b)
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Fig. 2. CT values for each area by CTAn software. Stent area
(a), contrast medium area in lumen of stent (b), outer area of
stent (c). Bar indicates the position for analyzing.

Fig. 3. The areas for region of interest, Total area (a), contrast
medium area (b), stent area (C).
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Fig. 4. Comparison of ISR between BMS and DES, n=8, *p
<0.05
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Fig. 5. Measurement of stent length after expanding
stent (a), 3-D reconstruction images for each of
region of interest and merged images (b).
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Fig. 6. Two dimensional images of desired cross section
point (a, b) and the ISR extent of each of cross section
with total length of stents 2EIE (c, d).
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