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KIBEM R EHEFEOFRRA & Lo implantation OAFEEEZ S IZ L, E5IFDFHEEL
T povidone-iodine (PVP-I) \E#IC L 2IBEUROBERAMEEME L, 7y POEEEENI T v b
KIGEHEtk RCN- OO M FER 21 EA U212 linear stapler # AW TEBROLR 2R L7, 3
AR, HEBFENCERCEEORK 2RO (8/11, 73%). %7 PVP-1#%#® implantation ~ O
W HBI2D, in vitro T RCN- 9O MR %0.0005% 2 5 5 % % TO PVP-1IEHRIC 5 53 ik
S /244, trypan blue ik & U MTT assay i TR D viability 25Hfi L 72, Z D#5E, 0.16%
U Lto PVP1 R I B 2 BHREIR D ol £z, in vivo T stapler 1ERIIC 5 % B &
U2.5%PVP- 1 R CIEE RS 5 LIBEORRMER CHIFE S hi: (8010D18%, 20%). BLEX
D, BRI suture-line implantation D AJEEMEN T S h, FOTFHE LT PVPI &K 2 AWt
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KGEMBORFHERITRERET 2K X LHE
HMTHLH, 2O—RWELUTEEBETIREEL »5 im-
plantation metastasis BER I TW3BY2, F/-, &
HEHRFFMIC T 2 HEYEHROL RIfE-T, B
IBREM B SHHEROBEPER L EORED H
Do, GIEklTE, IREREZ COERGEBRETE L
(2 implantation OS5 % FET 2 LENH D, —H,
implantation D FRHEE LT, BRETIZS X 244
FEBHIRA R AW 7T OB E RSB HER SN T w3
WO, KT o F ARG AR L B EREE
WERD L 5 Th B892,

AHFFE i linear stapler % f \» T implantation @
AEEE RIS pIC L, X5, HEEMBESAD 1D
L CFBE a3 LT 3 povidone-iodine (U, PVP-I)
W & 3 BE O HPE Lt implantation O FR5 12
B E D D in vitro, invivo DA L VRE T2 2
EEERE L.,

EBRME & A&

TRCOEBFEL T Fisher 3445 v McFEEL

<19974E 3 H19H=ZH >HIRIEERE -k 8

F142 HEHRNEEDOSE 1 —5—8 WBERAY¥E

IR 2 SRR E

KIBEHK O, TH 5 RCN-9 (RIKEN Cell
Bank & DESA) %A U 7z, B5EIEICIZ10%4-Ra1FI
& (FBS) ¥ RPMIN640%# EA L, 37°C, #E100%,
5 %CO.DHRMET THEREEL -,

1. £Bk1  HEWERRIC X % implantation O¥4:

EERENYNC 1210~ 12:8%), HEMED Fisher 3447 v b
REEXEDME Ly — X DBEA) 2HERL, HE8Y
&881213 linear stapler ¥ L ¢ MULTIFIRE ENDO
TA 30 TITANIUM (Auto Suture Company, USA)
2w,

245 R % D 7 v + & Diethylether B A FFEE T,
THEEERTMCHEL 2%, SBokmERE2.5
cm, KL 5ecm b7z o TT VR v 78 Fic &k b 7
7L, UTFOBCH T TEM 21T 72 (Fig. 1.

@ Control # : RCN-9#EfZEEEHE (1X10%/20041)
HEARICZ 7o 7 2R UEAE L 72 (stapler 2R+
T, BELURRL o),

@ Stapler A Ef : RCN-O#ifaygaeag (1X10°/200
ul) ZHEAL linear stapler ##{/EL CHEREH )
B, 77> 7RRRCEEL .

® Stapler B#f : RCN-OfifZiEw (1x108/200
ul) ZiEA L linear stapler {4 2 M5E 3T
¥, 77 EERECHAR L.
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REGRM# O implantation 2 & 2 FFIEH & PVPI®IC L 2 0 HiEHLE 30% 85

Fig. 1 Scheme of the method (experiment 1)

Control

Cells were injected.

Cells were injected. - "
without resection.

@ Stapler CEf: Linear stapler % o} 72 12
RCN-9HHBEIZEER (1 X 108/2001) % A LB % U1k
¥, 75 R ERBCERL .

HEZEROBEEBEN~OEAX2IG 2 A
WV, FEARECE U TR ERERNER OBF L2
Foi:. BHEYESROBIET, BE T staple D
HRE2cm &L, MFIXE L L 3ICEE L, £,
MBI A D S 7 5 0 TG TORIEII &SI L
b 14METiTo 7%,

TRTD 7 v bz 3BERERL 72, Staple {8
HIREL ., TEBRD staple REH DULET
staple line DRE A BICHI Y H L, hematoxyline-
eosine R TR R OB & A~z

2. B2 : PVP-1#® implantation ~ D g%

1) In vitro study

PVP-1# 4% RCN-9if D viability 25 2 2 &%
MET 5L UTOERET- /.

PVPI# & L Tlml Hic PVP-1100mg (%3 v
ELTW0mg) 88T 54 VYU HhagEks
) ZEAL, FFIIXEHEAEARH v, RCN-9
MR 2 B2 O PVP-1IEIRIC 5 S REm < ¥ 72,
PVP-IWEWIE B E 5%, 1.6%, 0.5%, 0.16%,
0.05%, 0.016%, 0.05%, 0.0016%, 0.0005% & 7z 2
EOEHERL, arbo—n &L TEEaRAEZFL
72. PVP-I BFIMAEEER #1,000rpm, 5 53REHL L
LERERE Lk, HEREETRL CRIEE LTHER
U7z,

@ Trypan-blue exclusion test

Only clamp was removed.

Staples wére placed

Stapler A | |

[\ = _:>
’ \ L _
\/ ) —
,f:‘“--// Tip of the cecum was
Cells were injected. stapled and resected.

|
Stapler C L’ l L
=
A—— 9 llll’l ———_:T\
k2 )
\E==7
S

Staples were placed
without resection.

Cells were injected.

B Iml (1 X 10%¢ells) 120.4%trypan blue #E1ml
EBONZ, 543%C Birker-Tiirk 3888 % B W T 240
Fag, #Ozhi-MfBzRL 7z, EBRiIT~T3
A OT o7, FFREME: MBI TRL T
viability #3R &, RO viability % Control @ via-
bility %9 2 H&TE LT %viability & T&H
L7z, #fE%, viability, %viability X 3 #iEDOFHE
LR TR L.

@ MTT assay

96v z N~ 4 717V —} (Nunc, Denmark) iZ#&
#H 2 & PVPIEERNZ100u] (5X10%cells) 30437
L, 5%C0., 37°C, ®E100%DRMETHER L. 24
Kl & C48HFRIR, & 2i20.4M MTT (3-(4,
5-dimethyl-2,5-thizoyl)-2,5-diphenyl-2H tetrazolium
bromide) ¥ (SIGMA, USA) 10gl £0.1M a2\ 7§
F VY A0l 0T IRMBEERICS B
Dimethy! sulfoxide ; DMSO # (SIGMA, USA) %
2001 0 2 MTT-formazan 2t L, ~4 7 o 7
V— MEEEHIESE (MTP-120 MICROPLATE
READER, CORONA ELECTRIC) iz & Y &V L&
ED550nm 2361 2 BOLERBIE, UToS5R & -
T inhibition index ZEH L, FREHELL, T
T3 o172,

Inhibition index= g_g X100 (%)

(C: control DR, P:PVP-Iiciflx ¥ 7-kiko

TR, B: back ground OWESLE)
2) In vivo study
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Fig. 2a Implanted adenocarcinoma in mucosal
layer of the cecm in Stapler A group. (H.E X20)

Fig. 2b-1 Implanted adenocarcinoma in sub-
mucosal layer of the cecum in stapler A group.
(H.E x20)

PVP-I1 ¥8® implantation 2 5.2 282 % 4 578
1Z5EER 1 L [ElR#IC Fisher 3445 » +, RCN-9%2 W
MUT@ 3BT TFEMEIT- 7. PVP-1 IS
FREEBRNNEALZERICFACL27G $E2HWT
EALT,

@ PVPI A®  EBR1 LEFOFRETI v + 5B
KW EINVE v 2T T2 53 %5, RCN-OfipaE
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Fig. 2¢ Implanted massive adenocarcinoma on
serosa of the cecum in Staple A group. (HE X
20)

TR (1X10%/100k1) £10%PVP-1 #100u] #27G é %
RAGTHIZIZEAL b 28, BES & D BTN,
P U721, linear stapler % 2fE USR5 % U1,
77T EBRLTCHELY: (PVP-1BRORKEE
X5%).

@ PVP-I B : 5 %PVP1#& 2BV EBEOERER
T2 (PVP IS ORREREIX2.5%).

® PVPI CH#:2.5%PVP I AVEEDR
YE%175 (PVP-I B OREIREIXL.25%).

EE 1 LRI TARTOT v b ERJERGBICERL,
BERROER BTN,

3. MEETFERIALER

In vivo @ 2 B OBEFREFOMKE X Fisher OE
BiEE, in vitro © 3 DOREEDFEIIEDE DRE
W tBRERITo %, WThbERES BRBO & X
BEEVHZ O LHELL.

w R

1. EB 1 GEYAERIC X 5 implantation D¥4

WEEHEARL 2 EA ¢ 5 DA TH 5 Control HTIZ13
T R TWIEEORKE SRR Mo 7H3, Stapler A
FETiIx11m 8L (73%) WEEORKEERED, Z0
FEEIIKEESE 2 It (Fig. 2a), $ETRE 2 T (Fig. 2b
-1, 2), #ERETB 3IL, 1L (Fig. 2¢) Th o7z,
[FlfEIC Stapler B B T3 140Ch 578 (36%) ciEHEDS
HEL, TOEEITHBETE 1L, 405, Stapler
CEETIZI0NEA 4 VL (40%) WWIBENREL, ZDFHE
R T 1L, SMETE 2K, MEIETh- 7.
Control # & Stapler A ##, Stapler B #8 X ¥ Sta-
pler C EHOBEOFEEOMICHE ENERELAD
7z, BEYVIBR S Stapler A BTRBERVIRL L
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Table 1 Location and incidence of tumors in Experiment 1. Rats in Stapler A,
Stapler B and Stapler C group showed high incidence significantly compaired
with that of Control group.
Group — Tumor(+.) - — Tumor(—) Incidence
m sm | mp ss s ! subtotal
Controln=13) 0 0 | 0 0 0 o 13 | 0%
Stapler A=1D) 2 | 2 | 0 3 1 8 3 73%
Stapler Ba=14) 0 | 1 | 0 0 4 5 | 9 36%
Stapler Ctn=100 0 1 o0 2 1 4 | 6 | 4%
Control vs. Stapler A ; p-<0.01. Control vs..Stapler B; p:0:04 Control vs. Stapler C;
p=0.02 Stapler A vs. Stapler B; p=0.11(N.S.} Stapler A vs. Stapler C; p=0.20(N.S.)
Table 2 Total cell counts, dyed cell counts and viabilities of RCN-9 cells after
contact with diluted PVP-I solutions evaluated by trypan blue exclusion test.
PVPI | MI count | dyed cell count viability %viability
conc. (%) | (X104 (X104 (%) (%)
control | 70.0+8.0 | 5.0£2.0 | 93.0+2.1 |
0.0005 |  68.7£14.2 | 11.3%5.5 | 84.0+6.3 90.3+6.3
0.0016 | 66.0£17.5 | 13.5%2.6 78.749.9 | 84.6+9.9
0.005 | 73.7t14.4 | 16.7£2.3 77.2+1.5 83.0+1.5
0.016 I 72.0x8.5 - 13.7£1.5 - 80.9+2.5 . 87.0%2.5
0.05 70.0425.2 | 20.3:2.5 | 55.5%11.0 59.7411.0
0.16 | 92.7%14.2 | $5.3x10.1 |  7.6+3.2 8.2+3.2
0.5 I 88.3+9.5 - 73.6x7.5 - 16.5+4.6 . 17714 .6
1.6 | 73.0423.4  64.7%18.5 | 10.8%2.9 | 11.642.9
5 | 75.3+24.8 | 67.0:23.6 114459 | 12.335.9
. o Mean+SD
V> Stapler B B, Stapler CH# & 0 b BEORERSNE Fig. 3 %viability of RCN-9 cells after contact
Mol SN ETEEZ XA SN o7: (Table with various concentrations of PVP-I solutions
. evaluated by trypan blue exclusion test. Cells

. . . . w
2. K82 : PVPI#O implantation ~O showed low 9% viability significantly.

1) In vitro study *0.16 to 5% vs. 0.05% ; p<0.01
@ Trypan blue exclusion test

100
PVP-IEER i 2Miag, e, viabil- ol
ity, %viability % 3 BRIEDFIHEE L CERFEE TR w0l
3 (Table 2). 0.16%1A kd PVP-1¥#I B s €72 ol
bOERBRT 5 L HENFHNCH B viability 2HE wl
-7z (Fig. 3). 2 ol
®@ MTT assay 3 wl
24B5E B X V4BIFHEER B O N BEBS L U ol
inhibition index % 3 B D FHE B & VEERFE T wl
% L7z (Table 3). 0.16%, 0.5%, 1.6%, 5%PVP-I ol
¥E¥ O inhibition index 120.05%PVP-1 ## ? inhibi- ;

tion index & D b FHEwE» >z (Fig. 4), 0.00050.0016 0.005 0016 005 0.16 0.5
2) In vivo Study PVP-I concentration (%)

contacted with PVP-I solution in excess of 0.16%
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Table 3 Optical density (OD) and inhibition index (I.I) in MTT assay of
RCN-9 cells incubated for 24 or 48 hours after contact with diluted

PVP-I solutions.

— ‘ 24 hours 48 hours
cone. (%) | oD 11 oD 11
(back ground) | 0.11840.001 0.105-+0.006
(control) 0.581+0.028 0.643+0.004
0.0005 0.52310.004 = 12.5+0.8 0.58840.034 | 10.2+6.3
0.0016 0.561+0.026 4.4+5.6 0.630+0.010 2.4+1.8
0.005 0.4860.024 | 20.5+5.2 0.566+£0.080 | 14.4+14.9
©0.016 0.4912£0.020 | 19.5+4.3 0.560£0.027 | 15.5+5.0
0.05 0.464%0.013 | 25.3+2.8 0.49140.022 ‘ 28.344.2
0.16 0.12540.003 | 98.6+0.5 0.105+0.002 | 99.9+0.3
0.5 0.12440.001 | 98.7%0.2 0.10940.003 | 99.340.5
1.6 0.12740.001 | 98.10.2 0.11040.002 | 99.1+0.4
5 0.143+0.002 | 94.7+0.3 0.12240.002 | 96.8+0.4
Mean+SD

Fig. 4 Inhibition index as a result of MTT assay
of RCN-9 cells contacted with various concentra-
tion of PVP-I solutions. PVP-I solution in excess
of 0.16% showed high inhibition
significantly.

*24hr. 0.16 to 5% vs. 0.05% ; p<0.01, *48hr. 0.16
to 5% vs. 0.05% ; p<0.01

index

Inhibition index (%)
3 3

&

PVP-1 concentration (%)

PVP-IABETIZ11Kch 2 T (18%) WiEED R4 %
B, ZOFEEZOTNLEETETH- 72, PVPIB
BFETII0EFR 2E (20%) WEBEORELRD, 0
FEEBHBETRE LK, #ETE 1L TH -7, PVPIC
BTG 6 L (60%) &FHUUFiiEORE%
B, TOEEIIMEE 2L, EEHE 1L, 48553
ETH oz, [FERO stapling BIEB L VISV % fe
fTU7-5EEB 1 ® Stapler A BOBERLER L PVP-]

A%k XU PVPI BEOEEREEOMICHE 2N
BEEZ%F D7 (Table 4),
x ¥

KIGHENERRATERE, FERL oo A THBRE
Lo TRBABBLTZ2HRED1>THY, ZOFE
PE-KTHD I LEIWmEFLY., BIERORH
D1D& L TEKTIEE { » 5 suture-line implanta-
tion OBLEHHESL L TH D V2, RIS VD W E L HE
TR OBENEREMOFELIERL T
51910 KIRT HIUE, BENEHEHESEE s 1
TED, RFERLOBFB L 70 FihkIcET 2
BRARIIBET S SR TW» a1, AW S I3 KBRS
BUIBREAROBRE R BT CHFET 2 BEERE O
viability D& & 12 H L, implantation 2 & 2 RAFE
FHOWEEM 2TV 3, %72, linear stapler IZ & -
TRASH & 7z circular stapler #E A SR O BT O
EOI'P I L BN BN CORIIEREWI AT
implantation OFREM R RB T 56D TH S, —
BT, BIF T 3 circular stapler % v 7z (&AL
BT/ YIRAT R O M YA ERE S RE T 2RI
Ranz», zoEHEE L CEE X ITFRIYIRNSE £
TOEMIEEL, VIR, IRERELZ COERE
BAFPERTZIEWNEZONLH, OREE L
T Hurst 521, BEBE34G1 3 2 /i A YIBR% 1161
CRARERPROL 06, HERELHITL 2
Pote Z &2 X % implantation O B HEEE F IR T v
%, Umpleby 5'9, A& VI LIZ & 5 12, EiE
WL WEALIGERHEMIES S e v Z L 2 EET S
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Table 4 Location and incidence of tumors in Experiment 2-2). The incidece of

tumor was significantly reduced in PVP-1 A group (5%PVP-I finally) and PVP-I

B group (2.5%PVP-I finally) compaired with Stapler A group that was regard-

ed as control.

Tumor(+)
Group Tumor(—) Incidence
m sm | mp ss s | subtotal
Stapler A(n=11) 2 2 0 3 1 8 3 73%
PVP-I A(n=11) 0 0 0 2 0 2 9 18%
PVP-1 B(n=10) 0 1 0 1 0 2 8 20%
PVP-I C(n=10) 2 0 1 0 3 6 4 60%

Stapler A vs. PVP-I A; p=0.03 Stapler A vs. PVP-IB;p=0.03 Stapler A vs. PVP-IC;

p=0.66(N.S)

&, VAR AT Ui implantation H3FE&E L
T 2D HARTH S, Gertsch & WIXEMLHT Y]
BT DRI AL PR & fL7z circular stapler @
A E anvil B XU R —F v VRO YIERMTG & 26 L
1060 9 Bl EREEMI O FERTH L T2, R
FTH, Zh o OERBMEOEET T suture-line
implantation 3 4E 3§ 5 2 L BEBRIIZIH S » i
oz,

EER 1 12 BT Stapler A BT, BERNICHERE
HBIHSTELE T BRBE T linear stapler £ AWTHEE %
PIBR 3 3 2 &2 & D EE I YIBRETRG W RERE DR % 5
Bz, £l OFRBIIME» SHEE THERZDOHS
WEBIZREL TS, ZDIZ kXD, implantation
DOFRERF & U CEHINESS staple 12 & Dt h, i
WEESNWEET S b0, E#liias staple LA
nT, £720 staple ORI A 2@ > THBEBICAD A
AEETZ b0, BEOURKRC X Y IBEENOEMIEH
VIBRBIRICER T b D E0% 2 5013, Stapler B
BRBERYRL kd o735, Stapler C B sta-
pling %2 SEMRT A staple iz L - /S 2 BE L
TRIHTHL. HEL VEEOREZEADHTHY,
BEVIRZ DL TH, b5 0ILEEERSEEL
R WEBE I stapling U T b BIERIC—EH OB
MEMT i implantation SF4E L S 3 2 ¥ 2R
LTwa, BEEHEMREBEENICEAT 204 T sta-
pler XERA® T, BE HUIERL &\ Control BEECIEE
BAER I Zho7 2 & XD stapling R YIER#EE
%% implantation (WESEE L TWE EWR 5, Zhid
Morgan'® MR~ % [BE NIEREEMIIE S 1EE R I 1%
EFHY T raw surface KEEZET 5 L W3 REERMT 3
bOTHD, BFEETIT, BETHBRERCLZ Iim-

plantation I DWW T HBRFL TH O, EE 1 LEKRC
7y VEB%®7 7> 7L RCN-YfiflgZER 2 EA L
Jotk, BESRTHERESERLUBR, AN
Perf15PE (83%) WCHRFEEICEBOMRERD Tw»
2, 1272, ML 7 &5 KIBEMROYESHHERD
b, FREAMFIAVIREBOVIEIBEROEE 1K
W<, MEL k> Twa, EAFIHTYRCBT 2Y
EDIF & A LM stapler FFHOTHITENA TS D
FHIRTH2DT, SEDHFFE T stapler I & 3 im-
plantation O RJEEM: & Z DEFIZ DWW THEE, ERUL
7z.

Implantation 2 & 2 RFTEROFHE L L THH
DBFERSE ST S h, KB TIRERARKRER O
BRI ORE B A SN L9712, —F, BRKETIES
¥ X REHEAOLEENERIEESL T
550 AW TILERISERE L U TAW: PVPI &
BhaY ROWEEBEET, I-FR—AD1IDOTH
D2, ME L TR I VBERL T2 0% %
RETLLIN T3, ZFOTRZILERD T,
PVPI DML N § 2 EABF SR LIRS
1Z & 6 Nzt o 7253, Docherty 522, Umpleby 62933
ol ABECHT 27 v r— b RABRBW TR
PVP-I @M HHBEREEE L TLSAwshTs
D, EEMER L LTLFERMIATHE I I »
N5,

EEX 2 @ in vitro study T trypan blue exclusion
test & MTT assay 2 & b PVP-1 ¥ 0 Z M iazhE
FHM L 7-. Trypan blue exclusion test i3 1EH 7 #
fapE 28 LT 3 #iL trypan blue iicfrfa X nip
W e ERFIRL TR AN & IR eSO TRl
22 &Y viability # R 2D THY, Um-
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pleby 5298 RHKIZ & D PVP-1ER O RBEHE 3w
BUREHEL TS, ULhl, FEZREEciEs
by, FEEEE &b AT o208 Es
FEUR$L, &k, FHEE2AWTARSCHHET 2
LOFBWICRT 2 AEED L, ThAEHLT
MTT assay iZLAT 23825 X 912 cell viability o X
DEBIRIBIER D 5 B0, KR TIITE %6t
TiT->7:. MTT assay RillaNERCEE L
vitro RERIE T, MTT (3-(4,5-dimethyl-2-thiazol) -2,
5-diphenyl-2H tetrazolium bromide) %7KZEZHKE
(tetrazolium ) & L ¢ TCA BIEEHNOEE CHIKA
DATPEEHEL Twa a7 BEBAkSREZEOR
FEEZEBMEOBBREOEELT 250 ThH
%29, Mosmann®iZ & 1 cytotoxic assay & L 1983
FBAEINLD, vM 2707V — b 2HVE LK
&0, BECHADRBCHRERWET 3 2 L HJEET
D51, HHEFIRZHERBREE LTELE/RLTWL
%, AR L R R~ A 70 7L — NN T48~T2
IR R S R TR 2 M ET 2 D0 TH B
W, AW TR T ORE N CORME BRI L Tw
Llz~A 7arlv— s CRES RN 5 SRR
BEHEIEEL, ZNTH0.16%LAED PVP-T R &
AL 72 O T4l & U4SRERT12100% 12 3T V-
inhibition index #%% 5N Tk 1, B O BIEAL I IE
EAEHEL T2 LD LBIRTE 2, In vivo study
TRIEEANOEEE M 2 PVP-LIB® O3
ZHETL 7228, BEFRAYICIZ linear stapler A3 2
B 3B E IS E D O T, Stapler A BFEOFH
EERMA E Ui, Z0OER, 5%, 2.5%PVP-1 5#
THEN %P T 5 2 L Timplantation O =R H
ERCETL..

B ENFEHET 2 PVPIBROEEH in
vitro Ti30.16%, in vive TIX2.5% & WE ORIIC 1043
P EORESH 2, Zhicis PVP-1KEE OERE
BHBEfEL T %, PVP-LiZl-vinyl-2-pyrrolidone @
HEWE I VROBESETH N, DB 3
AVERLIZAD EIAHBREN, R T EIAHRT
T2 Lk D PVP O matrix & D@L, 0
BEE100FHBTHRA (10 M/) £R3%, 212,
0. 1B RAROBMIBIENE 2O L FH 2 5h 228,
HRRICE, B Y RIEEMOEET CREL 22
F20 FRERRKE LB ETCRHEBIATCLES. #
D7, ERYSHEEBRROATH 2 in vitro DB
RTRAEREORWBETOVES TH 20, M

23(1853)

fassieu, W, B, ExCOEEI0%BEN
T2 V7 £ D capacity DK X WEEE D PVP-]
BHRENREET 52 EHEETE %, Zamora 522
PVPIHEHE A OFRM EMA CHECEMms ¥
TREMEERANT LI RERDO L WIRETIE
0.01%DBEETEMNTH-> -0, MKEEREAS
BILEORMBERS B THo72 L MEL Tin 5,
B SRS ERICE 2 51 b & z—Bicid vk
W, ARG REBIRE 2B IO CREEED
PVPIBREZFATLZENEE LW EEZ SN S,
LU, PVP-LBRIZ 2 v REHKITH 310 RN
HIfEH, 3, BICRRBANOBELERL 2 T)k
o, AR TEREASYNCE T v P EERE
BEE LA DL otz s, Zamora®h 5%, 10%
PVP-l#DORAEE 2R L Tv» %, —7, Banich
530IL367H D R IBRFATE, BT RN THER %
500ml %> 51,000ml D10%PVP-1 ¥ TEe L 2Bz
LHMNETHEERD Zr o EHRELTWE, wFh
ek, BEARERERAROBN, Biksid®n
70T REENLETHY, BERIGHT 21211,
e, YRR, FRBEL CORESLEE RS
3.

PAE, HEWEE5Z & % suture-line implantation
DHEEME L, £ DFBRE LT PVPIBEKIZ L %
RPBERIFEOFEI DL TR, KIETUE, BB
ENOBEREAIARET 2.0 DOFE L L T1,000
ml » 52,000ml DEBEE AR & 5 BB TGES%
 DREEETITHO AL TV B 53, 918 3l & 2\ 3EAL R T
YIER D z2,000m] OEFRBEK CHRE LT L 7212
(WY& T E SRR o BRI EES T70% DIERI Rt
DEHEZDILLTEY, BEOOEOBICELE
BHEMN £ TlrBe B 2 LATREME 2R L, ik
FEFORFEIERL Twa, —F, RERDRLE-
PVP-T1 858 & 2 BLi i BRI P & (L2 o
MRS GF S , BROREOA L D b ERER T
T, KEBROBEES % 2 2 L sutureline im-
plantation OFHIZidvs> % S BRI EIETH S L %
Z 5N, SEBEERIFFRIC LD Z0F BB % 5
ZEBHRERNS,

WEEZ DI h7: 0, HI8E, K215 - 7 BB AR
%, & EEEEY, SHERrEC - EETERE, &5
VN A A R EAT, AMW 5 T ES R LT, 55
2 povidone-iodine i DWW THEWHIR % < 72X - 2 IBRIA
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Suture-line Implantation in Colorectal Cancer Surgery and Efficacy of
Povidone-iodine Solution —An Experimental Study—

Hirotoshi Cho
Department of Surgery, Showa University, School of Medicine
(Director: Mitsuo Kusano)

Suture-line implantation of exfoliated tumor cells may account for local recurrence of colorectal
cancer, and it has been recommended that the bowel lumen be lavaged during the operation. The aim of
this study was to demonstrate exrimentally suture-line implantation and the efficacy of povidone-iodine
solution for its prevention. In an i vivo study, free cancer cells of the RCN-9 line were injected into the
cecal lumen of Fisher 344 rats, with or without introducing povidone-iodine solution into lavage for five
minutes consecutively. Then a linear stapler was placed to resect the upper pole of the cecum. The rats
were killed on the 21st postoperative day and examined for the presence of cecal tumors histologically.
The group without lavage revealed 73% (8/11) tumor formation. Intra-operative bowel lavage using 5%
and 2.5% povidone-iodine solution significantly reduced the incidence of tumor growth (18 and 20%). In
an iz vitro study, the viability RCN-9 cells was determined by the trypan blue dye exclusion test and MTT
assay after contact with povidone-iodine solutions (final concentration 0.0005 to 5%) and normal saline
for five minutes. Povidone-iodine solution in excess of 0.16% showed a cytotoxic effect on cancer cells
in each technique. We conclude that suture-line implantation may occur in the stapling technique and
povidone-iodine solution is useful for prophylaxis against implantation in colorectal cancer surgery.
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