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FIEA AAEE o] L3 W AF A Ao A3}
AFA A AE A2 2A (Fibrin Sealant) @ NBCA ¢) H]att

FYFLL. JAE - HAE - 2D BES - o|FF - AL HHA - Yy

2 7tEAdA APFE 0|4 HAAF AREE AF, A2 BA (fibrin seal-
ant), NBCAZ FAA|A 4 &35 v sl o]z Edo] 7 A A v|x& 2234 ¥

315 oy w2} et

ChAb 30 A LR 32nkel B ol Abe 2 S EAe) we} gl d A (=
(AZF), CE(AH22%4), DE(NBCA) 2.2 tFro] ulasteich 7hEs] $42322
Mste] 2k =2 AATh 186 AAES WAF 3 ARATL w2, fA50] U
2 =32 B3to] oed FAEALS Atk 4 B4R 34 A0 F 2Y A7

g
ov]
N-ur‘“

o 30 EH}E PR 7 7FEE H T TWAR SAAA be) 27 WshE dolugt

*

Z o7 T B FEAZE AT 46.7% £ 345, BE 42.9% +54.7, CF 12.6% + 15.
0, DT 0% °]leh. CE(p = 0.004) 3} D (p = 0.006) il 4 FAIH 2] 48 Kol 2D Es}
7F et AR EAlE o] 2 A R3] 7 244 A 3tslgl o, NBCAE

A £80) 714 A ek,

=
=

ZAYAL v A A AR AR AR, g2 P 7]
5 AAAT 2L 55 S AE 29T 5 9l 2
22 YA Ao T8 49e 2¥oln, 2¥ = <% I
< W98 28X Age] e A= Al tAtelA Al
AV At 9] 2] ol AlgsA Hrk(, 2). =3 7H)
22 ARAFo| 2EZ QI FHFS Fo)7] 8l o= A A
7 919 $4 (plugging) ¥ e] ©]-8-= L e}

ZHZ % AALZ (needle tract)Woll AE(3, 4), ZU(5), A
frA" B4 (fibrin sealant) (6), NBCA(7, 8), 253} #7]4
ZH8) 522 ARAEE o= W 0] A¥H, 32 YAHA
By g3 Qe g 24 B2 FAd) o] 43 AAA FH
o} AA So] th2 1, ¥ ¥ (sheath)?] AH&F-F-9} =7] o]
th2n, 34 B w &3} Fo] B Hof glA| g}, gt
AZAA 9ol WER 3] ¥ (sheath) S A-3h= 797} Bol A
A=zt FolA= A ol Ue(3-5), AA Aol AHE-3}
£t Aoz} slt}. o]o] AL W FE glo] 7IE M

2ol Algkuaba gt
2a3o 9 whabAl 3
Fo 8 el
i gelo) st o) 7o) &t WALl st Al
o] =82 1997+ 12¢ 229 AFsled 1998 4 30U o A== gL

2 E7MEAA AT AAES AF, AFad
v w3t A3} AfAd5A 9} NBCAZE 7 22 A7
oA A3l A8 o sl& A2 Az,

NBCA=Z F3AA $4 &3
=z

A,
F 34 2A2 Ao 1, 7t 24

AAZFLE AAF AAEE AL, AF420%A, NBCAE 9]
43te] SR8l 7 W 5] N E 89F v asle] golr i,
old EA9] 7t AAd w|x&= 228t WslE v wslazt g

o},

oha 2

A% 2900 —4000gm 2] =7 14v}2], 947 18012 7FE(New
Zealand White) 32vt2] & 8vte]¥ AT (| 2), B¥(AF),
CT-(Af2d%A]), DE(NBCA) 22 o] vlwstgdch A
& AFo] HF 3372gm(2900—4000), BTS 3305gm
(3000—3850), C¥& 3138gm(2900—3600), DT 3343gm
(3100—3600) o1 5ict. Aete}® (b Aletul, fararsl, A4,
=) 63—152mg/kgs 2% FAEE & glEglglo g 7lE ]
FAETE FAanFRE st 7 =E3A1FTE A
AHE-E 18G 7% (Fig. 1A) (& H, A€, )& 134
22 9= Ty (outer cannula)o] AR 2} LA FHoH, W)
= A7 A (inner needle, Tru-Cut needle)-& 2cm Zo]9] A7
% (biopsy window)2 ZtiL 3loH, & =S FA8 $2
Aol W& RS wie] 248 A3, A= 3
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= o3 %—6}04 3k Ag Axd] 7} FHEAL =4]5}
2 9= wAS AAsIE 2 A7t
é?‘f} o] FA 4 g E3E BA
ArH9). & “}BMI A4 FAE 1-33 Ao, 2-3
3] AlPat A FFAE AR E o] 83kt 2] 284
4 palred t-testS o] &ale] 2+ F7to ZHA|7 e $-osk
Zte] 7} od=A] ot Xkt
AE FA PP fA50] Ak 93 ERS Bl vle) F
vjgt AE Ftele|AE AAste], 2 AES He] YU
(Fig. 1B). AE 7}Elg)A& 57 10mm<] AEFE A= A4

(bleeding time)-S

ol AR A T Az A £0.2 YR, AL F W
o] 47L& w5 Seldinger FAMY Y 9= =307 3—43]

g ol ek & | 23 A AF A

Fig. 1. Tools and techniques used for plugging the biopsy
sites of rabbits liver. After the biopsy gun(A) fires at the
exposed liver, three types of tools containing gelfoam(B),
fibrin sealant(C) and NBCA-lipiodol mixture(D) are used
for plugging the biopsy tract through the outer cannula
of the biopsy gun.

JIENM MHBEE 018 ZHMAS S SA(| 2st &M A2

2—30 AHg3tTh FA1E 95 Tl V) AMSSkAL 95 =
I A 3] Aol wijHA YA 2 FAAF

Afrad A 24w vlE #019 Ar2aE 84 (0.5ml
Tisseel kit, Immuno, Vienna, Austria)E @i = FAH]
£ 30cm, 19G A& (34 I 29 WS =3, A4, AL, T
)l AAst A7AF] & =R Lo ’S"’J sho F9}3hH
=38 A wlHoh(Fig. 1C). A4a= %A= 0.5ml Tisse-
el kit(ES4 500)-& AF&3lglon] slo]B ] (fibrinoth-
erm) 22 o] Fu|E Z1& A& FA7](Duploject)el ¥l
}\}._Q_%].Oﬂ [) Uﬂ 13]4)] 0.5—0.7 ml# zo‘:}g}_oﬂp}

NBCA (N-butyl 2-cyanoacrylate) 4 ¥h{-& {48
A FA Ay} FdE 98 AREslith N-butyl 2cyanoa-
crylate(Histoacryl blue®, B. Braun, Melsungen, Germa-

Table 1. Bleeding Times(Sec) of 4 Groups in the 32 New
Zealand White Rabbits.

Group B C D
No.

1 110 130 35 0

2 69 110 35 0

3 53 80 15 0

4 50 13 13 0

5 45 10 3 0

6 40 0 0

7 7 0 0 0

8 0 0 0 0
mean 47 43 13 0

Table 2. Histopathologic Changes Caused by Various Plugging Materials in the 17 New Zealand White

Rabbits.
Day GroupA GroupB GroupC GroupD
H/1/N/¥B/F H/1/N/FB/F H/1/N/¥B/F H/1/N/FB/F
1 + /41— +i=I=1=1-
2 +/—=+/=1- ++H/ A+ — A+~
3 +i+++/——
4 + /4 +
7 ++H+ A+
8 — 41— —H 4+ +
— A+
15 —/=I=I-I+ —H =+ —[=/=I=1-
—[=Il=1=/-
—l+—I=l++
17 =+ /=+++++

H = hemorrhage, I =inflammation, N = necrosis, FB = foreign body reaction, F = fibrosis
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ny)Z 2|9 2% (Laboratoire Guerbet, Cedex, France)3} %
2o 2 33sled 30cm, 19G £ AZste] AL-&3atelH(Fig.
1D). 134l 0.3—0.4ml¥ F13}dct.

7t 320te] RS Ha 174 whell 3AAA 7+ H &3l
10% ZEHA 8o F2F FupEAZ —o| 24 Gz
AAsl o, St fu|F oA AR 2 FA 4
E A AR 179X Wel 22X 3hA wistE #Es)
HrhH(Table 2). 2+l digt 2 Ao} 2Ad| A& 4
FE 7] A5l 28, 945, A4L o) EA vk, AR3 g5
+ 474 —%E ++47 - (f423), H(ED), ++H(F
), T+ () 22 A& Yrddth

2

7+ 7o) HAF FHAS AT 46.7%( + 345), BT 42.9%(
+54.7), CF 12.6%( £ 15.0), DT 0% cH(Table 1). A|¥x
24317 ok F3} vl wsle] AE(p=0. 738)-L EATA £
g zpol7} glsdont, Af-Ad %Al (p = 0.004) 2} NBCA(p =
0.006) EAI&H4 f-2igk &po]7} gle] Aol AFpA o]t}

27 1hg-2 AEo] AL 1F7U7HA £, 4F, A4t AR
AlsiAl BEE QA 25 A ol AR3bE o] ATeA 2 H
%tH(Table 2, Fig. 2). A-FAg8A19] 23] dh-go] 7P A A
vepgon, 53] o]Eukeat Af37} 71 A dcH(Table 2,
Fig. 3). NBCAx= A &¥o] 714 AA #@= o] 4AF

A

Fig. 2. Photographs of histopathologic findings of rabbit liver after plugging the biopsy tract with gelfoam(H-E stain,

X 40).

A. On the 7th day, plugged gelfoam(G), adjacent necrosis and fibrosis are seen.
B. On 15th day, gelfoam particle is absorbed and clearly replaced by fibrosis.

Fig. 3. Photographs of rabbit liver after plugging the biopsy tract with fibrin sealant(H-E stain, X 40).

A. On the 3rd day, plugged fibrin sealant(F), slight necrosis, edema and focal inflammation are seen.

B. On the 15th day, fibrin plug(F) and surrounding congestion are seen in the biopsy tract and adjacent vessles. In-
flammation and necrosis are not seen.
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A

Fig. 4. Photographs of rabbit liver after plugging the biopsy tract with NBCA-lipiodol mixture(H-E stain, X 40).
A. On the 8th day, plugged NBCA-lipiodol mixture(N) and surrounding inflammation and fibrosis are seen.
B. On the 15th day, inflammation is diminished and partially absorbed plugged material(N) is surrounded by fibrosis.

288 vhen] QoiA] 714 7o) gick(Table 2, Fig. 4).

o #
Aoz AR 22 ARA] Slsted AARE W
F 224 & A& o] Uubkal upolt). a2} o] A% £E
Ak AAES Filo Bh) 22 A4S EE 2o

O

T AolA 28 227§ 3xks RS Arle 4] A
o} weba] 77 A 2R QI TS )8 o4 7}
A FA o] o]&= 3 gk A|F7HA] o] &t T EA-o

2 w2 AE(S, 4), ZU(5), AF2LEA (6), NB
CA(7, 8), 53} 7| A42H(8) To] AFA 32 AL FolA
dH L2 AT gt

AZAF F =3E a2 §AAZI WS TS W
o] 23S devhd 9F 238 B3l £¥9] el A
¢ T U3 2 Y 23E 53] o] FAHEAS FY3
o 289 48S Y F Uk b FHxY F7} AH8glo] A

AE9 A5 =e T3l AAEE TR 28 &

27} e FAN A AZEF LAY Tl EES AT
alth(Fig. 1).

Riley 5(3)2 3 A]7] Tru-cut needleZ F73F Y= A7
A (obturator) ¥ AL JL3F IAEL ©H 52 Hx
(12G)E wi=HA Q%‘ 27+ FARKE e AREE F
Aspoich AFE 284 Agke] o] duH 22 ARHE A
%e S “H”’°i 185 Fell A 17914 8] FA qlo]
Ao o2 Algsigd e, 1A FHZ APS By o, o]
upo] obAstT §-Lslctn Bwslelch 1% Chuang 5(4)
X 14G Tru-Cut needlez} 6F 3| £E o]-g-a}o] A Z-S F4l3}
AcH(4).

AAEE 919 AF FA o] AR 9o 12G 71k F
< I EF Aol s TAIAS Az sk, AAHE
18G =3 o] 83l 1 Fe 2 FAHFEZ Fo AZE AL

4] %= ’“&M ek AF Fo] W= FAF 9ol A g
A AFS AT Al A T g A AE 7HEE
A5 A2 do] Y= up S Ao, AFY] A g3k ¢ A o
A D S AHSSHATH(Fig. 1A, B). 22y A
F FA0] fodt A4S RolA| Eaied], AF FA o]

g 39 FAYT 95 A, e e FAs= AF
o] 7o) =l tatel] A &3] $1%|517]7} o2 9
& 5 = 29lo] Hioka A=)

Chisholm 5(6)-2 £ #13¢] sl IAE 233} 599
Aol A 18G AAFLZ 7t AAF AR BAE 2 8l
© FAVIE 95 =3 dZste] FAAZ o] wheg &
o] g Fo] K, AF 34 2o G4 A 5 g
shgich. o] W& AA}Eo] AE-gH w2} FU 3P (Fig. 1C),
ot A2EE fAEY e ARFY S = 3 g%
o W& =32 ARsiste] ARkt ARAadBAs B8
5008 AHEE 7% &3k 3—5% A, wEhA FUF
FA| $2F 2l NBCA Ert} £8 A|7be] A ZALZ A4
7+l

Allison 5(5)& u]AgA PAS 72 Hol 81 o] 3a}ol ]
FAd 2 HAZE FAAZH =Y, o] A% 14G Tru-cut needle
£ 8F 25 53t A7 Foll 25 53l 23A=2 &
ol Aals Falsta 7Y S o] 4sle] AAEE Ho} 2H S
2hotch. o] 59 Tl o3, A7 F 8] Al 495404
A=} 2 9] A9 2ol s 7AW age] fl<le]
o, Y] 29 e o]2igt aFo] #AE R el s
o} o] M E i Fo] ¢ FL AHE Xt s
o}

NBCAdl| 3t W2 2t 5(8)0] 7}E Zhel A Aoz A
gk F ARz NBCAZ A ¥ zxatsle] A a7} 9lL-2
B3tk ot & AP F 7L YA A 2H et 27
22 3] gAo ko] ¥ L FubE A YUty wA 3}
% NBCAZ} 2= o] Aax Yo a9lox, Az Fu9

holggtide-qinls
xR EdEs 2
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ZHA 29| WAov G547, o] A i 52 A=A 4

ok sl NBCA: qu}g —"F&!Q] dy Zo
_q

FE3 ol = NBCA7} Ha= Zl @it stsich e A
2T JLE 2 S AYA]H A]|7}o]
&2 Estach A5 AFeAx NBCAZR ZAA|Z2 o
(Fig. 1D) AA}2 vte2 7be] Feio 2 o7k B =) v 4}
ulz} 54 < w5k}

AL 157 HHad%

2A)2} NBCAXT} 23] ukgo]
o] B 2R E A 3110 e ofm S
Basloich. A 4D RAL T2 3 S0 ALade
S8l Ikl AHEE 3 9o (10, 11), NBCAE: 2443}
BA O g FEA A ALEE I glom, FAW 7|Ea) e
el A FAR AHEE I o JF 1hEF) o] 2 wkgo]
AY wleksitka wol keA k(12 13). A=
NBCA7} 34, AA9] A4, 014 FLAo = A% w3} 2
& Babgo] As BAFA ghrha FAAITH(1Y, 15). AF
3 484, NBCAE o]v] JAbelAl o) AHesl e 4
2A AF Foll T4 AR A=t A7) ez
Azt

£ A7 Al YA A B4 7R Ao Afa
W5Av NBCAS} de] 242 AR F4 upe] &
2} A e EHT‘P EA2] Aolof tgk vlwety & = Al
o} =g AFL 2-33] FAA] 95 =3 WA A A
£ é}"ds}%] , 83 3o FAA 3l AL B
cng £¥S “é%‘*—ﬂl AR oA X7 7o 2 AZEt

AEA o2 7tEqA ZHARF HAEE AE, AFaUd
A, NBCAR FAA|A A 3= |23t 23} A-F4Ad A
¢} NBCAZ} 7t 23] ARAF F4 242 FHA |, 7t =4
o AgalA A4 5 9l AR Az,
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Plugging the Biopsy Tract in Rabbit Liver :
Gelfoam, Fibrin Sealant and NBCA'!

Byung Kook Kwak, M.D."?, Kul Ho Jung, M.D., Chi Hoon Choi, M.D.,
Hye Ran Yoon, M.D., Yong Ok Park, M.D., Chang Joon Lee, M.D., Hee Gon Kim, M.D.}
Hee Jin Chang, M.D.’, Hyung Jin Shim, M.D.*

IDepartment of Diagnostic Radiology, National Medical Center,
2Depar2ment of Radiology, Sung Ae General Hospital,
. Department of pathology, National Medical Center,
4Departmerz£ of Radiology, Chung-Ang University College of Medicine

Purpose:To evaluate the effect of plugging the biopsy tract in rabbit liver and the pathologic
changes caused by plugging materials.

Materials and Methods: Thirty-two New Zealand White rabbits were divided into four groups
(eight rabbits in each) and compared with one another. They were labeled group A(control), B
(gelfoam), C(fibrin sealant) or D(NBCA). The liver was exposed and biopsied with an 18G disposible
biopsy gun. The inner Tru-cut needle was withdrawn and plugging was undertaken through the
outer cannula of the biopsy gun. Bleeding times of each material were compared. The rabbits were
sacrificed and pathologically evaluated for 17 days.

Results: Mean bleeding times were 46.7 & 34.5 sec in group A, 42.9 £ 54.7 sec in group B, 12.6
* 15.0 sec in group C, and O sec in group D. In groups C and D, these results were statistically sig-
nificant(p ( 0.01). Pathologically, fibrin sealant was lowest in foreign body reaction and fibrosis.
NBCA was effective for the prevention of hemorrhage.

Conclusion:NBCA and fibrin sealant effectively plug the biopsy tract through the outer cannula
of an 18 G biopsy gun.

Index words: Animals
Liver, biopsy
Biopsies, complications
Biopsies, technology
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