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B NI LEHOMTEEL LTS, 2R, Fili
MEEEL, RHIELHATS. £/, ThLOMREIIE
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TR - T LT & R T A FE SR OBRIC
i, HEfROIE IR RIS IR & T2 YIRS B LR
Ahonizd, LIEUISIEmE L S m gL ZO8ikE
PHLOMMEFIY bO— LT B I LD, HPROENHEKAS L
oIS SRR B ClodIC L ERT R EER .

FITRAG, EBOEEGEERTHE T 17 YHIPER
TR TS A5, TOBRBECVIVICERT S &) BERD
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ELUISNBENC, 5 Lo FOERBHOWESNE~T 4
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BETAZETHA.

HRELVHE

{£E3.1 ~3.9kg (FH3.4kg) D H AEBEFERBTEHNTE
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1. HE:s L UFHAE

BE I, EREOEBIRICAY hALES - (KAKER
. KIR) 20mg/keg ¥ BHET A I LT L DEBAFETY, ~¥ b
NLVEF -V 10mg/kg ¥ BEBEMT A Z &IZ X DHERFLL.
KT, B EIBAMIE LTARBHE WML, AAREIRE
T L7, EIRAIC220GF—7o—gtREEAL, IRETME
=22 MIC6600 (7 7 ¥ BT, £iR) \CHEEE L TERMIZMIE
5 21Ty, INHERAME % 100 ~ 120mmHg ED L H Izl
DLEOME % &2 78, B AL L CRMESICEE L.
e Eeh IR 2 N4, EEEHEER LG TS HRE © Fil
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7470 R, XY TFTRAIP (ARAFAL - A
vk, HE) BERALL. oML, 10mldize T
¢ 7/ —480mg, b MOFEHEXTET0EM, Y77
TF=Y1000KIE4 &t AL, B F b 300 AL, 18
LAV L59mg e ELBMLA->TwA, A, BEHE
HESORETHE, BIIZT7 ¢+ 7T VEIMEE SRS, F#
PR OEAR (F1) 13, ERBEWESIB{ETHERESOE
ATE, LPYEAENECRATA2ZLOLWE ) ICRAFS
nTwa,

REBRTH, FEABOERIZ2UGY— 7 T —§R0h a5 4
FLT, TOHMERHE3/4IEHERES > S HEAS L FRMORE
WS TIA L, 452/ IEHEHES B & M58 4/ EHEHE
B ESOBESEINY SR PPOA, BMEEEALS
(22). EAE L7 2 1.0ml AF0.5ml + BiE0.5ml) & L7:.
g, TRLOFEHE 747 YRIOENEMEET S,
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VU EEALL, F0%K, E3/4EMERRAMICB T, TR
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BODOMEBFEE—HNEL, FTROITE S MERICMEE
AHY NV ay L&MW (silicone rubber injection compound)
(7 5% Microfil’, MRS, 3EED) &AL MIRERETIZ
18 G —7u—4t" % KBEIRIZIFA L, #38TIZMEL 7
A7) AR AR CERAAS0mlI LTA) ¥
5,000 H00) &3 EA L7=. KIZ, ZFERIEATWTREEIR & D iEm
LT, #1,000ml o 4B EE K THRIRMIZ MER S22 &5
FCHHER L. 85612, 10%FNT) ¥ THEREE 21T
7otk EEOWREELL 25 X ZHLHE & 0 A 72 Microfil® % i
AL7z EAERMERES MIC 6600, 74 FEFILH) %
BwTE=¥%—1, 100~ 110mmHg O MICHERF L 72, TR
IRk & V) Microfilf 254 L 7-Fe st CIEARMEERRT L, HI108:
BERCTHRE LR, SEMELTHE LA, BHLEEE
10% kL= » 2 #E L CHE% L7:#%, Cutting grinding
system (Exakt, Hamburg, Germany) %\ CT&HERB X O%E
B L L TYIET L, KU OB % RS THEL
2. 51, ETCOKRUKF#F LI ITIVT BT
KL, ¥ /—ABIUPFLLTHAKkLER, 857104
WM ETol, BHBEICIZOP—2%HVTES 3 um D

53

WIGTRA % (RS L, HERGBO%R, NSEMSETHEL -

3. TEEAEIRER OMRE (0= 6)

TIZHE U TR IRER B L O FlF 2 iE L, BRI 7 147
Y UMIEEALL. FO%, DTOIE (HEABRER ST
o7, B EMEGIE LCBIIEL, T REIR % MG IR
O TRHH L, 20, FAMBIRLD7IF M) VE
FIrIYALATLIY (ARY -1 ¥, KIK) 10ml % iml/
POEETEAL, XBfELTo4 @=3). 747>
B & E AT, RERD T TR RS 2 T L2
n=3).
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USA) # Fv TR EAREO I E 21T 272, JIEIErs,
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HERMBAL L 22 X502, TN TR Y AFa—H—%
WALBEL, FEIC7 4 7)) i AR o RIS E N % I
E L7 G438 7).
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T-1 028 CCE I REE S & R 2 i L 72k, S5 IXE12
Hoie/ 5 L IEREHES R B & U4 5/6 IEHEMES M o> 25 fa 03 & —i#
WL, FHFROHES S SRR T 5 AR5 7 —

Fig.1. The injector of fibrin glue.

This injector consists of two syringes and a mixer unit. One
syringe contains fibrinogen, the XIII coagulation factor and
aprotinin, the other contains thrombin and calcium chroride.
Both syringes are attached to a mixer unit. The mixer unit
allows separate injection of fibrinogen and thrombin so that
both components are mixed just prior to traveling through the
end of the mixer unit.
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7L EH UPG-100-5P (B ERBIEH 10mm, Z=—27 271 %
ML, ) FAEA L, EEERIE, SEEHNICHE
AHEEBIEBETICREL . 2 L,IQL%LT747U
CHIEEAL, BANBOEMBRBEV LB REBURERE
(=a2—us8y 7S MEB-5504, AARE, Hi) zHWTHlE
L7z, 5SS COMBREE L, %4/5 RS M
MCOMBESEL & Lz, i, SRR 0.2 3 BoMER
WT, SMEEEMEOM 3RS, HEIL10Hz, IMEEKIES0EE
L.
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1B L U2EETH, B4 HESE AN TEERSOH
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B
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I. 7479 WEEARTIAZOLENZRICET SRR

1. RREEALEEA S O HINBEOHIE

10FEFIT3aMAIcIEm L7, 3oMoBmElx, 747
o MIEEARES I T 2.54 = 1.88g, EABSITIX0.22 %
020g k%, 747V CHOEACLIYVHLENFER @<
0.05) P HRD &Lz (X3).

2. TEAEIRES L OEBO MRS

1) EREMEIC L 5 HE

Fig. 2. The method of epidural injection of fibrin glue.
Flavectomy was performed at the level between the third and
forth lumbar vertebrae. A 24-gauge blunt catheter was
attached to the end of the injector, and the catheter was
inserted into the epidural space. The fibrin glue made up by
mixing fibrinogen and thrombin was injected through the
catheter.

7 47 v HBEE ABOWRIE I8V T, 5314 F TR
S DR S & RIS L T Vv b OB S Iz,
F O AN L, TEESEIRO BT A E G 1R T OB 5
nis (M44). —75, 717N CREEABODNETE, 534
BIT7 ¢ 7)) PHIEIERE 2 AL & L CREESME I I3 THAR IS
FHLTHY, HA—WoTEETERLTEI LI LD
Pz FWBSEIROBEIERT L TB N, BIRMIZT 17
) SR RO B o 7o (H14B).

2) JEEEIRMENC L A

747 HEARC B B HE YRR T, sﬂA
BT EEA 0 LR KE MU EEESE 4 & O RO & RIET 5%
kw4 -7z (45).

3. THNELY LR 3 R AR

T4 7 IR LG Do 23 T TR R E N
WIZHER STV (T6A). —F, 71 7 & B
WA LA S SICid i At & 0 SN B v TRV IR 0%
R E WD 7 (M 6B).

1. 747U HEENREE NEOERICHT 2RI E

T 5KE

1. 747 VRl AR RS SN R oS

7 ¢ 7 R AN 4500 ARSI L 1.2 = 1.3mmHg
Ty 7oh%, ARSI 83.9 £ 15.2mmHg (2 LS L7z, L
L, fABEde iAoz L (7).

2. {riigs ol

BRSBTS, RIGS & OGEEE, sHeflicbwT
7 47 EEANR TR RO B -7z (H8).
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Fig.3. Comparison of the amount of bleeding.
Each data is shown as the X =SD (n=5). White column,
control group; Shaded column, fibrin glue group. * p<<0.05
versus control group by t-test.
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Fig. 4. Photographs of the axial view of the forth lumbar vertebra of rabbits. (A) Control group. Arrows indicate epidural veins. (B)
Fibrin glue injection group. FG, fibrin glue. An arrow indicates the collapsed epidural vein.

Fig. 6. Phlebogram of the epidural venous plexus in the rabbit
spine after injection of the contrast medium into femoral vein.
(A) Control group. Epidural venous plexus is filled with the

Fig.5. Light photomicrograph of the axial view of the forth contrast medium without any obstruction. (B) Fibrin glue
lumbar vertebra of the rabbits injected with 1.0 ml fibrin glue injection group. Blockade of the contrast medium in the
into the epidural space (fibrin glue injection group). epidural venous plexus is observed at the site of injection of
No obvious histological change is seen in the spinal cord. HE fibrin glue. An arrow indicates the site of injection of fibrin

stain, X 10. Scale bar indicates 500 ,.m. glue.
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l 100mmHg
PV
4ms
Fig. 7. The epidural pressure in the course of the epidural B

injection of fibrin glue. A representative result is shown.

The epidural pressure was recorded in the epidural space at
the intervertebral level between the forth and fifth lumbar
vertebrae. An arrow indicates the time when the fibrin glue
was injected.

Fig. 10. Light photomicrograph of the axial view of the rabbit
spine. (A) 2 weeks after injection. (B) 4 weeks after injection.
(C) 8 weeks after injection. PTAH stain, X 10. Scale bar
indicates 500 xm.

C

.9.  Photograph of the axial view of the forth lumbar vertebra with 1.0 ml injection of fibrin glue into the epidural space (fibrin glue
injection group). (A) 2 weeks after injection. (B) 4 weeks after injection. (C) 8 weeks after injection. No fibrin glue is observed in the
epidural space 8 weeks after the injection.
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Fig.8. The spinal cord-evoked potentials before and after the
epidural injection of fibrin glue. The spinal cord-evoked
potentials were recorded in the epidural space at the
intervertebral level between the forth and fifth lumbar
vertebrae after an epidural stimulation at the fifth thoracic
vertebral level. Stimulation parameters were three times the
signal threshold in intensity, ten times per second in
frequency and 0.2 ms each in duration. (4) Before injection.
(B) After rostral injection. (C) After caudal injection.
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Tl 8:EA3D).
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RE->THD, FEABROBEBHEAFEL 2B IIoNGe 45 ¢
% BEMIZH - 7= (M 10A~ C).
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BHEFHMOLIMAEE & LT, Taylor 591, WIESBIREC
BFPR D, HHEZRLE L OREREEEL 2V
2L, FRERICGBARESDDS B WERLE &2 2 L 25HIL
BEOFPIIo%d B i/, ZhESITT, MR (knee
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TR S A TR N MR M O IR o0 LIRS % —
e LTRL, MREZR) BFMREELTRO L V) STl
BEMICHEII AR o F M AFETH B, LaL, EBOFH:
ML TIRAT R I E S, SR VEETh2~3L, SWHEsLE
B2bLELDHDEEBFORETHICHTHMEI DY
ENZ LN —DDMELTH - 72, RICHEEORIIR ORI
1E, WESEIRE T RO T A LENDH B0, Oy
Wb OMRMATBU 2L, AFPHmEIEMT 255k
BRRETH o 7. ZOMWESEIRIED TG S OlmEa v b
T—$5AZ L, WRHmMENHENEHE, ZAICHES Hin
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FHe s 2 e (MR EOR E T~ ISRt A I
PREETH -7z, DLOBAT, Lo ETE+5%10:
MAREDPE SR ad ol SO EEHT LT, THEIEE
SICTEHRE R & UCRER L 72 0 34 B LIRS T d
574 7N MTH-T.
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FERWMOPHH 0721995, BEDT 1 7 HOBEEFEED
bDEH 5 DIFIIT0FEMRICA- TR L THB, 19724,
Matras & IR MR IEEOBIZ 7 1 7)) VA6 LCE
LBl R L7z, B7E, 74 70 N3 A REs4 & L
TOMRMESLED, IR, BUERARD, Bigsig e
BE, HOQLFEOFMTHMENT WS, EEAFELT
i3, BHEERXLEREEHOBESY, N\ILRHOEWHEOL
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U YOERICEYTEED7 4 7)) yE/ v —I108{LT
b, F7, PECVEVEEXTRFZIEEETS, ElLih
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—2ZELT ATV NELS. T LTERISNERELT
170U, MBEEDEBLCLOIRELZ L -6TRE RN
TVwh, $7:770F = VIZIZER LT 14 7 VL ERER
BRI OCRETHERID D, DROFERICHRTLD.
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R Z DD S OIMMIIZERTH 545, BRWEED 5D
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y SEZEALT 4 7)) Y RBET 5 £ COBMEERE (647
M) #HONENHDL LR T WD, F/2Chang 521, 1 X
RV ABIREANHOIEMERCBNT, 7470 YHOE
BERATEAERLMHENESN ot L, £OEBL
LT, WIEOENDPEVIEEIIET 4 7)) YRI5 324G
R AT IS L o THVWIKR SR TLEI LD THL L
BTV, FHRERR O, TERAEIRE BB OEERED
BEOEDBLLTWAZENEL, IThEBRELILES,
ML ELE XTI ey, 20z, 71471
Y OBIRERENOEBESA CEEN ZIEOREFES L
WwekEz7.

L7450 T, K Tid, BENGRE~DS ¥ K+ -7 1k
mMZzEHELT, HohLod7 47 YHEREAECENT
DT e L #0%, WIEAHIRE Y ABINICTEEMRTL
LA, 747 YHIEEABICEARTHILEOEE 2R %
vt F-TEESNEIRER T, 7170 VHIRIEALLCE
WO BN TEESEREOEERIBEzRED . BED
EIT 747 YRR TEAEICEAT A LICL D, BR
SRR D MBI T A Z L FRLTWAD EFE X K
WMo Tid, BEAGREORZLRS T -OMENIC
MicrofiR# EA L7z, ZFOkEE, EAEMEMEEIC & 2 IEHER T
OEETIE, WEMSRETZ 7« 70 YR L D ESER TR
FAL L, FOMEEEELELTW, BT ORSE T,
T4 7Y HISTEREAME S O A i, TREEAIEIR I DR
MU 7 4 7Y v OEREFHD o7z, DEORRERLY, &
BBl 7470 YHIOERSHRE LT, BESECE
ASRETIRD 7 4 7) Y HIRESHATEL A I K LT VIR
OEET 4TI ERY, FEAGRE~D S ¥ RF—FIk
e dizs LizkE i,

T47Y VN, 74T —Fy, rrYEY, BV
Sy ABLUEXIET (717 »EE{bRT) o&EEREF
FHEALTYS. IhbDEFNI T THMCTHRARIIZAVDS
NTBY, SLFNCTF 74 5F—RIEOHBEDDIH 5
YOO, BEMICHLTIREFTHELNEELA. LAL, F
WrgeTid, 74 7Y Y BIRIEAT AR ATEESETH B 120,
EABOSUHEHEELREBICER S WizREL7 17U~
CEEREEMEENSEESEREND . EATTFHEEO
BAEIZELTEHLS I, A3 2BV EBEEERIIBNT
BKES 60mmHg M L CHBMAREBEEIE L LHELTY
B, FITHRAWE, 7470 HEARICEIT BRI ME
DHREREFFTFV, 74 7V Y IC X A FBERSOBEL L.
FOER, 747 v EEABEOFEESAEREGREA20 ~
40mmHg T ) THEH T EL2MHEL D 2ITEL, Lad
FOEIERICTOMICE L. ki, BEESABEEAROFH
BEEOELE HERET 5 -0, EANRICBI2EHERE
OMERT o7z, —RICEMBREMICLZFRHE=S ) ¥
FIZBWTIE, £1H2VWIRE2EMOVTRLPORIEFT >~
O VEDS0% LTI LsHE, BHIERZIREIC
HBHEENTWVED, EFEIZBWT, 747 YEEARE
ICBI A BB REMOBNE X CIRIBEEBLAE Z5EL
BFRO R orz. F-ERCREEREROT THGED OB
23T 7225, FEEIE4 { B4 Tmodified Tarlov DFEHT
FL—F 5TChot. &5iT, LM L 2 HMFNRTE
BVTY, BREEOEAB LU EOBHMRERD R

7o BlEDER LY, YO FEESE~AD1OmIDT 1 7)) ¥
BUEABCIIBEMEEL XTI L E v EERLL.

LA L, WEAECEALZ: 7 4 7 Y RISEsRmc e &
BOPEVI EEAEL S, B LB AMEELIC7 47 >
BWAEeG L, ZORBRERERT LENIIBYT, ERE
OEEASORMEN TR BE L. TOKR, MR
EHEAREEEO 7 ¢ 7)) IR 4B CEBRIEEEICY
CIZBRENTWES, LEOT LWEERE (FESHE L
D747 YHIEFRAATEIFNOIZTORETCERELTY
7= DEOFERS, 747 Y# O SERINE (LI
BB O M DAREE I IKAET B & L T A, AR TRER
B OmEARIC 7 17 YEIEIEALLR, 28, 488X
USEHRIIERLT74 7)) YHOBLEBE L. EEEM
BT X AEEOHE, HEAED T 1 7Y YHIZEARGEE
CRBELTVY, BEROERTRERLTVA I LEHE
L, 747N 0t HI9E LTPTAHS G 21T -
ez A, REEREBNICE R EmMIZHo . TRIET A
1) v Bl A A LTRSS (ST S ML 7 AT TR R
FEREBTHEID, ERDR 747 HOSHRILHE T
b D EE R ERCEREN T THTROME L (RO
¥, T modified Tarlov DHET 7 L— F 5Thotz. L1
MoT, FECLIBEREOFHMEIRELZVEFRL,

Bk, 7470 MEEESAECEATRIEICLD, B
FWES LI LA, THEAEIRED Y v R —FmEfT)
LN THD EE LI,

&

-
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Epidural Hemostasis By Fibrin Glue Injection Katsunori Mizuno, Department of Orthopaedic Surgery, School of
Medicine, Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 110, 171 — 179 (2001)
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Abstract

Excessive bleeding from the epidural venous plexus veins is the most serious problem in major spinal surgery procedures,
such as the total en bloc spondylectomy for malignant spinal tumors. The purpose of this experimental study using rabbits was
to evaluate the hemostatic effect of the epidural fibrin glue injection technique on bleeding from the epidural venous plexus
veins in the operative field as well as the influence of this technique on spinal cord function. Two 24-gauge blunt catheters
were inserted in the epidural space between the third and forth lumbar vertebrae, one 1 cm rostral and the other 1 cm caudal of
the flavectomy site. From each catheter 0.5 milli-liters of fibrin glue (BeriplastR, Behringwerke, Germany) was injected
(fibrin glue group, n = 5), while fibrin glue was not injected in the control group (n=5). All epidural venous plexus veins
were then severed at the flavectomy site with a scalpel, and the amount of bleeding from the epidural venous plexus veins was
measured. The blood loss was 0.22 = 0.20 g for the fibrin glue group (n = 5), and 2.54 + 1.88 g for the control group (n = 5),
a statistically significant difference. Phlebograms of the fibrin group showed blockade of the contrast medium in the epidural
venous plexus veins at the fibrin glue injection site. The epidural pressure increased to 33.9 &= 15.2 mmHg during epidural
injection of the fibrin glue, but quickly returned to the original level after injection. The spinal cord’s evoked potentials after
injection of fibrin glue were comparable to those before injection, and none of the animals showed any postoperative
neurological deficits. In the axial sections of the spinal column, the fibrin glue spread thinly and equally in the epidural space
and all the epidural veins collapsed, although the spinal cord was not compressed at all by the fibrin glue. The fibrinogen and
thrombin mixture is thought to spread smoothly throughout the epidural space after injection, and instantly change into a fibrin
polymer gel. We conclude that this technique of epidural injection of fibrin glue has a tamponade hemostatic effect on epidural
bleeding and is safe to use around the spinal cord.



