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Fig. 1. Normal angiogram of the right internal carotid artery.
a. Anteroposterior(AP) view

b. Lateral view. Internal carotid artery breaks up into an
entangled vascular nidus of rete mirabile(arrow) at the base
of the cranial cavity before it forms intracranial vessels.

2 Aol oJale] F walsl 7] Wil 44 &
0‘13],0:1 z+8- 4= 9loi) Wel x4 fz]—j‘ 274 A)F T e ol &
Zlo] Qi okmd Y AAAE B HAY F o
2ol e $Eo A NChE o dehiha] Fabe] oleg
3told 4 3l cH(Fig. 2e, f).

SEE Y O
T H—

LA~

H A o] k- AR AA}Fel o)ste] AP FF (as-
cending pharyngeal artery) 22 Ee|= WA sH oz
B I o 27 A 73] e 7o 1
F A7 W HAEDE TG F FARRE A
T2 ik %“4’74]% Hola lh(8). Ao &
=7)E 70—275m= B F B3
i) Wl e R AT S B 4
Lxlojx 231 3ItH(2). upetA] B AT A= o] =H#] #
g o] 83 A A vV AERAAHZE FR = oH R
o ggon Hae Al e A} At modeA) )u)
Z FAZIN s s 4 2D YA T S5
AL L BAT 5 ATk w0 AN E DT 24
Aol e olzd Y H2A Y F=E FA & A (et=2
2] AH2HA : Lipiodol=0.5:1), o}=¥ 2] HAHA|7} oF 804
m Z7]9] IHAvtdd R A53 AE A FIF = 9l
oo, ok e HAA Y B A & A(ob=2Y
Z ZHA) : Lipiodol=1: 1)“ oF 1500 4] 200mA = =7]9]

(o3

Al

o

Add ol olzde FRAZE BRI o] izl
AR ATeE AAEAS ARl E ARG

o] g3k o] Tou} Aol o] BHEE W2
Fomz A HEA S Gol Ao} o] AR Lwr} uh
& A4S Aol Ak B aotsiolot sk
Al Bo] AMgEo]x e 9l& ot=E ¥ A=Al N-
butyl 2-cyanoacrylate(NBCA)+ Histoacryl Blue
(Braun, Melsungen, Germany)®} Avacryl(Tripoint
Medical, Raleigh, U.S.A.) & A}E3}g] o] gl o = of A
= Histoacryl BlueZ7} F-%7}%3}c}. Histoacryl Bluet+
74 A A 2A Aol A HFE3A] HAA R AL
I glew AW 7138 X54] A& FH3)=
o] P2 AHE-E AL glth 1A% NBCAE AH8-317] o] A
o Al&-% 49" isobutyl 2-cyanoacrylate(IBCA, bucry-
late, Ethicon, Somerville, U.S.A.)7} #¢] E2}7}o 2 o}
BT F oA SF0] wAshche 92205,
olzd g A S =3E3F 22 o A] alkyl side chain®] Z
olo} wwlse] Fome EAe] vehdthe olfz
(10), U]'},Lﬂl*iv‘z FDA;‘Z—“% Hbz] Zslo] Al-go] FA|F

EREe

At ghate] sehe Woke Ago|w ARH oz A4
3 gleh s}zlﬂ o}a% FAFEA el Aol B
g 342 ool A QI @om, TEF AHEF AT B}

Sold Bug A7} 9lgl7] Aol £33 WIER AA

215el 4] obj7h7) Bo] AHgElo] 4 2 a1 lek.

—452—



MCHE 2| : Histoacryl Blue(N-butyl 2-cyanoacrylate) S 0|28+ =HX| 2| 2¥( pig rete mirabile )| A{2] A= HAHZE

NBCA®] AHEA] 718 A7) 5= AL §324] 7P(pol-
ymerization time)Qld] $3 A|7H& ZAA 3= 84
A, 7l FeAe Age S, A, DWEJH phe
TAN7G & Ato]o] Hhe] Zo], 2L AA, o}=2H
2l A ze] polymers} EA (polymerlzation chara-
cteristics)5-olth o] Fell A Hh& FEFo2A R/ &

2 =48 $x 9oy olzdg FHA 9] polymers}
A3l= 7o) vz £o]&k ¥bo]t}. polymer
S A= 1A F AR Q] wle A akAe] =
o =3 }7] _r]s],o:] 2 o]} ZAH(acetic acid)E #

p rlr

At
ox M
mlo
I~N

= =1

Tophendylate oil(Pantopaque, Alcon, Inc., Humacao,
PRe¢]'} Ethiodan, Allen & Hansbury, Toronto, Ont-
ario) & 718l AL FE A7 AAed & AFS FA
2t Ao dEA dot(6), A2 k= 32 ]
Zt AHE 2437 915t Be) AHEE oA 231 gl
AREe 2 AT 247 el Folo] ol
Lipiodol& o] &3l A8 & a5 20 A2 £
Eol Ar}eE ¥]e-S 0.3mm / mlg ZA| o] AF AFE-3HR] &

£ Zlo] nigA st shh(4) APA 22 oheFstA AHS-
=) 3 9lt}. Iophendylater} T2 ¢ Eo] otz g gzt
A 2EE 3= 71d2 21

A &3] A QA

Fig. 2. a. Angiogram obtained after glue embolization showed a completely occluded right internal carotid artery(arrow) and fill-

ing of external carotid arterial branches.

b. AP view of the left internal carotid arteriogram revealed a collateral filling into the distal portion of the embolized rete

mirabile(arrow) as well as a normal filling of the injected side.

c. Glue was more distally penetrated into the rete in the left side than in the right side. More diluted glue was used in the left

side.

d. AP view of the left common carotid arteriogram obtained after glue embolization showed a faint filling of the distal portion of
the left rete through the collaterals of left external carotid arterial branches(arrow).

e. Normal rete structrue was preserved in the distal portion of the right side into which glue was not penetrated(H & E, X200).

f. Embolized portion of the left distal rete revealed distended vascular lumen and the partial thining of the endothelium(H & E, X
200). The smallest size of the lumen filled with glue was about 80m. Note the embolic material within the vascular lumen.
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Experimental Embolization Using Histoacryl Blue
(N-butyl 2-cyanoacrylate) in Pig Rete Mirabile

Dae Chul Suh, M.D., Kyu-Bo Sung, M.D., Gheeyoung Choe, M.D.",
Ku Sub Yun, M.D .2, Kyung Il Chung, M.D.3, Chang Dong Hyun, M.D.,
Pyung Hwan Park, M.D.4

Department of Diagnostic Radiology, 7Patho/ogy, 4Anesthesiology,
Asan Medical Center, University of Ulsan College of Medicine
2Department of Radiology, Hallym University College of Medicine
3Department of Diagnostic Radiology, College of Medicine, Ajou University

Purpose: This study was performed to evaluate any difference in the penetration of the acrylic glue into the
pig rete mirabile according to the difference of the concentration of the glue mixture.

Materials and Methods: Three domestic pigs (12-15kg) were used. After obtaining a normal angiography,
two different concentrations of 1:1 and 0.5:1 of Histoacryl Blue mixture with Lipiodol were administrated into
the pig rete mirabile and then angiographic and pathologic findings were analyzed after taking a postembol-
ization angiography.

Results: The degree of the penetration of the glue mixture into the pig rete was different in the angiographic
and pathologic findings according to the glue mixture ratio. In case of using 0.5:1 mixture of glue and Lipiodol,
glue penetrated into the smaller vessels with size of about 80xm than in case of using 1:1 mixture of glue and
Lipiodol.

Conclusion : Because the polymerization time of glue mixture will be different according to the concentration
of glue mixture, a mixture with thin glue concentration seemed to penetrate deeply into the pig rete.

Index Words : Arteries, therapeutic blockade
Carotid arteries, interventional procedure

Address reprint requests to : Dae Chul Suh, M.D., Department of Diagnostic Radiology, Asan Medical Center, University of Ulsan
College of Medicine 388-1 Poongnap-dong, Songpa-ku, Seoul, 138-040 Korea.
Tel. 82-2-480-3338 Fax. 82-2-476-4719
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