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EXPERIMENTAL STUDIES ON SEGMENTAL REPLACEMENT
OF THE URINARY TRACT USING
POLYTETRAFLUOROETHYLENE (GORE-TEX) PROSTHESIS

Takao NAKAMURA
From the Depariment of Urology, Toyama Prefectural Central Hospital

Akira SAkai
From the Department of Urology, Toyama Red Cross Hospital

Arterial polytetrafluoroethylene (Gore-Tex) prosthesis (called G tubes hereafter) was transplanted
into the urinary tract of dogs to substitute for the ureter or urethra.

Preliminary studies showed that the G tube was implanted more easily and fit better in the tissue
when it was first transplanted as a substitute for part of the femoral artery or embedded subcutaneously
before use. The surfaces of the G tubes anastomosed to the femoral artery or transplanted subcutane-
ously were covered by connective tissue with neogenesis of capilaries at week 4~27, and were soft.
This suggests that the tube is accepted by the tissue. Histologically, fibroblast cells were attached
to the inside and to the outside of the G tube. These cells had invaded in the direction of the Gore-
Tex mesh, sometimes accompanied by the capillary vessel. Histologically, there was no substantial
difference between the two types of operations. For ureteral substitution, the G tubes that had been
transplanted subcutaneously for 6 weeks before operation were found to be preferable.

Ureteral transplants: Two to six cm of the lower ureters of 13 dogs was removed, and the G tube
was anastomosed end to end to the ureter with the other ends connected to the bladder or ureter. The
dogs were observed for 4~ 18 weeks. A ureteral catheter could be passed through the ureters removed
from only 4 dogs killed at week 4,6, 16 or 18. IVP showed kidney function to be normal in only
the two dogs killed at week 4 or 6. Histologically, mucosal regeneration had advanced to the outside
of the G tube: After the mucus was regenerated, the G tube was gradually pushed into the bladder,
and tended to be eliminated. Then, the transplantation site in the ureter became constricted, and
hydronephrosis advanced rapidly.

Urethral transplants: Three to four cm of the anterior or posterior urethra excluding the area
near the baculum of 12 dogs was removed, and the G tube was anastomosed end to end to the urethra.
Operation on the posterior urethra, a difficult procedure, was often not successful. Thus, the posterior
urethra was used most often. The dogs were observed for 17 weeks at most. Four of the 8 dogs that
had transplants to the posterior urethra had no abnormalities in urinary excretion at week 14~17,
and a catheter could easily be passed through. The operation was considered successful, but on the

urethra X-ray, a slight stricture-like appearance was detected where the transplant had been made.
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Histologically, mucosal regeneration appeared on the outside of the G tube in the dogs with urethral

substitution as well. The newly generated mucus was abundant and plicate. The G tube was elim-

inated after mucosal regeneration even in 2 of the 4 dogs in which operation was thought to be suc-

cessful.

Key words: Ureteral transplants, Arterial polytetrafluoroethylene prosthesis
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REsDORBICHS 5 RAREE & LT, BEO—%
RRIAT A HHRE, F-oT2 L ATHRARREZHW
AREVDY, ZOHHECELT I BED 10EMI
100 ZHEA 2 WEVAH 6N BELHEEETHH. &
EERHT 5 AETEEEMNEVE S —RNTH D,
BRRTHILL BLEDONTVA, W oid 5 ATHIME
PRIAVANVEERBEL LZVID, 0AVWAEEKH
e HNTORENSLEL RS L BEINTNS

Hivbihil, 4@ polytetrafluoroethylene : Gore-
Tex ATIME%ANT, RAREBO ZBENTE 26
LBt DTHRET 5.

il

MRB XU AHE

EBEY | FE 15 kg §iBOMERA.

AR : A 3mm O Gore-Tex AL (po-
lytetrafluoroethylene), LIF G & & 154,

GERZOZIHERTHLD S, DT¥OPHEHD
HTil~5 T &, BREEE ST TEEBEE
DbDEBNEE, HBEDEUAD LA FTMBOT
KE~DBBEROIBRE Th-1 (BLFENEN, G
B, BIRGE, RTGEIRT).

TR

JRE . THRE» 2~6cm YL, G& % proximal
BNERE &, %70 distal fN3 BERE 013 REwE
Uiz, REELGEEOWMERZ0-4H v M7y PTHEIT
AEBELIC LD L RE? EMEIC ¥)-> TGEDN
B AATHEELIZ D E8HA. GEEENE
DOYIEIEWT T, BEMsRERE & BikhE
ZGERNIKE X ALI R UTHRELIZE O 20356
5.

R HHARTRIRER ITRE T b 12 T WUk
U, G&E% proximal flidBERSE & Wik U5, distal
EPNCBNT 5 X 5 ICheBE i ea Ui, M
RITBNTE, BHRETCESLEZED T em »
tIgRL, GE% proximal QIIBEREEH &, distal f]
RREEZNZNEAUE LT RETER
DEEEE 2R, BERETHOBERE TO 2~3
cm 2L, FERIC GEREBEO CHEELKE & #Hix

WE LT, 1217 UBERRE Tl RDUEM Tl &
ZVODT, KBTS ROFRE W TER
BLlE-1z, Flzndhogaicd, #i#k splint ca-
theter ZB 2, RSB CERICGIEE I
2, VEETIRISOFTRIARNTHEELL.

2L U TN ERIC, #HidyEd T-1551 1.0g ©
Hr% 1 oAU,

RFCBE WS B B T 13T R e
BVTig-1.

4 ~IGERITERHRL, BESEREHU TV
) VEER, H-E JETHEBFOIRE 2B -1

F R E R

1. 75

FTGE: GERICHNE Y ZF L vF .~ TR A
NIy DR EEERE N ICHEE, 4 ~2TE TR LI,
BIRGE | KEBEIRZH 4 om BRL, GEOTE
BrAn U MBERERTENFNG S#EL, KFG
L ARREER, mROBDONE O 2HK
Hoxge L.

2. R

ET 6 BELEOGCEDERE R, TMMEOHES
ST EBTEONIZREICES, ROHEZICsL
ATOBEETD 50 3 biic (Fig. l-a). @20
i Gore-Tex AN EICHE LU CEHFRBEO R E
Hind b, < Ofifgid Gore-Tex OME OFM R
S>TRAL, EMMBEOFEZME-THEHELLN
2. LI EYBRIVED S0 T, B
ST HFRBEUT A EDTHS. GEOWNE
BRI O A & N 5 8 & WG S m S
BOAOEHH Y (FLUT ALE), ZoLEIC
LEMEFEOZ CAFHBI S b, RLETICEES
Ebw 28BN ED 51203, C OB IEY
EMELER I, GERIKEALIZEX Y FL L+
A~ TICHT A EBYRG EEAZ NI, AEINEE
BIZEEOFR R TH 5, BMMEOHEVHEIC
UTELAH5N, FTEHROT L3k o BYRIGICX
BMELEMIZEY bk -7z (Fig. 1-b,c,d)
KEEBIR~FERER 4 BOBRGE K AMEND
FiRi, ETGEDZNLAUTH -1, FIIREI
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(a)

(b)

(d)

Fig. 1. ETFHE#H6 HoGH
a) fHIRC B FAEBNC A Bh s G
b) #kBE (4 x10)
c) gL K (10x10)
mesh [y~ fibroblast 732 A. NEANEEUIMAT D %\ A ARG
d) gifk (40x10)
KNG A 38 5 T I 22 8 8 0 4 U a2
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Fig. 2. KERBHIRFE fieh 4 M o G & DG
a) ggiik (4 x10)
b) @A (10x10)

mesh Py~ fibroblast DAL S

(b)

Fig. 3. 9B No. A-3
a) FETFHRET GEBAEL 4 B OPRIH:E do
b) EMPCERL-BEGE (48H8)




Table 1,

i L

o pmew BEIM wm oz g op xwm JL gk BHcEORE RIEDBEIRRE i %
A-1  HGE S 138, SBELHHAL  # o Z0EE BEBERIL ) O 20m
2 2 4 43B3% < i x 0% F 5L
3 g 4 4BIFEER - B 0.3 BtRms BB ) 1 on
4 2 16 12385 < Hith i = "k I
5 . 15 123BHH 5 L fr * m 0.50m
6  4BBEG 18 183BHH s L # ERE= ot T om
7 5B TG 4 4BEICET
8 7EEFG 12 QB L i & 1. Son Bt ALY 0. 5o KEER
9 BEETG 0 Oilfitin L i F & ot REABRD EERESEMITE
10 6WEFG 9 7Bt L i T8 B g PREIC T RECBBOEES L
" 2 7 7B L +H F & o i 5L piy
12 / 8 8BS L i B bR R0 & 0
13 , 6 GBER ~ B 17 sonpgmeze G EQSAICEE B
Table 2. W i ¥ © #& 5% ﬁ
=GN EEGE TS WEME SR KR R R RESY OEONE  WMMBLKE % &
B-1 M G HEmRH + 3BERE
2 ” 4 + 3EERT
3 2 MEmRE 1738 B H~6) +  GEOMNCER  GHE BRI
4 ’ wPRE S BALY bR + - BETR
5 ’ ’ 4 4 EFECHIRTAE
6 , MERE 16 8 - R - M
8 7 ”
9  4BETG 2 4BBREE
10 5IEBIRG ’ 17 B 7 —-  mmpE - S
11 4BETG ’ 10 B - SETEIRRbE .
12 148BIKG ’ 14 R 7 - BERE + CEDIMUITER &
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BAZEBMI TN L, MEEOYAER»HELIZAS
CONTREFITHELZY, SRS RERE S 2 - T
STV AR LETCEDOHR L BRAKRT, GE
OHJERIC 3 BHEERIROB AL H 5 L LA H AT

b, AEICETAEABLD AsTc b O Bbhi.
HHEOBIRGETE, ChbORGH SR ED
1, EEEMIREE o 282 LT v (Fig
2-a,b).

ETGE, BiikGEL b MBI RIERENCE
57, FHNSEH, BRGACESA»LEAT, K
THECBRZOGERRBT L EPEELNLE
b,

X B B R

1. JRE (Table 1)

4 RBTCTH LT, S5HECEGE R, 1HIEIRG
e, THICHRTGEZEMUL. 2H3RE—GE
—RE, ONFIIRE—-GE—BiyaLic. 8
EZIARIL 4 ~ 1SETH 5.

5T Table [GRUIZL 5 WBIETZ5 BET, #
S EEY CERBHEIEYE L Tz 3013, A-3
(438) & A-13 (6:8) © 2BIOHRT Hb, M7
NTEPRLKBKRES L EERBOREZ 2L T
Wiz, E1GEEBEMR WA LIEITIE, GBI
DOFBBE & I BRRICENREET 2HEEI»A LN
fz. BRI, BESCREN S - T 2BEBIE
Iz, A-3 (438) , A4 (168) , A-6 (188)
A-13, (658) ODAWDOATH -1z,

PRITEWR B % [l & DFEFIC DN TiR~5.

A-1RE-GHE 2cm —RELWE. RERHE
EL Y ) GEMICE X IAATERE. 1:8%, 58%
&b B R AR CFRAOMEZL. 5ETE
& R, KKELE-TEY, REIF—Frid
BEARE MR, BERRREX Y GEOMN
1C 2 mm OFEEEDEMITV 5 D&,

A3 FEHGE 2om —BbE WA 4#ZO
Pt BRER T, FHCC SBEOBHROMAL
ZRD AVHHBE (Fig. 3-a). 4 @TER %, K
HRINREBEAERE L, GEIBEHN i 3
mm EHL T3 (Fig. 3-b). MEEANCE, B
BEBEELY b GEOAMZH Lom B Tn5H, RE
1% b OREEDMNIZA BN - 72,

A6 RE—ABEDBIR GE 2 cm —E & B4,
ISP B R E TFHR MO HRZ L. 1GHTE
B KBKIFEEE T, BESREIZEHCSHES
LTWAY, e HMRIGINEIRE» 5 -7 v
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OBEBES. BREUCEIRGERIL It RELT,
BZ 5 BRI iR, BHRE &b BT S
N2 O EEZ NI MBENE, BRisX O
RER L b & b IEROFED A LN B0, BADY]

D UEDER -T2 o0, EEOME IO TR
TR T Xizh -1z,

A-10 : [RE—6 BHD F T GE 6 cm —EEEE W&,
7THOBMSEBSRER TFHRAOHKLZ L, 9RETRE
B EBRKEKRELEZ-THY, BEGEIREK
BEREPICHE N S T OB 2> T, BHER
RESEBEODREL 7 — 7 VBB R
HITiE, WEREHEDO —I 238D 5 DB & DB
ML A SIS h -1,

A-13 RE—6BOKET GE 6 cm —BiitE W5,
6EOBEMEBEEE TRKEBEORVBERZROEH 23
Wiz, 6ETRER B, REINELEET, REW
F—FVOBARE. BHELIZ6cm DT GEOR
3D 3 om BHBEMNIZZERLTE Y, REL GE
DOVIAERT 7 D412 F BGE-SO TV, RN
i3, GEOMMMTEREICHEBEOF AL TR L T
1. RERD OB —E GEMNIZA b A A 175
(# 3mm), FELTGEDMZE S & 5 CHES
N, BEPEEEEICGE S 2 - Tt (Fig. 4).

PEDX 51z, HEOFEEEBERR, REQOMS
PHETBH, BEMED 5 OBLEOH B, 08
BE, FOX5BBRAHERPAVTY, F0X 53 GE
HEALTY, H7 GEOMMCHE 2N B, A-13
WabToo e 4, HEOEEL 6 EETEY 3om &
FBAONAY, BROBENFE T UL EITE, GF
AW & U TN XN, DV TTRIBEO M D
LKBIECEABBRIZE A LD EEZ SN,

2. W& (Table 2)

4 RGBTSR U, 4 PN BEIRE 2, 8 Flicikat
WREZ ZNEN 2~3cm YIRL GERBELI.
BRIBEISEEITEITTHS. BMEECBELR
4 B F R RS TR > 7o, BIRERE I
AUz 8 Bl 4 FllE, 14~ 17BRBERCEE 23D
THF -7 VOBBLRG TERMIE E B

IT(E L DIEFNT-DNTRN S,

B-10 : g AREIC S ED BIIRGE% 3 om EH#HE
. ITEORBEE CTREONAERED 503, HHRE
B2 Bl -7 (Fig. 5-a). 1TETER. BHE
HOH T —~FNVBBERT, HEEIKBRERDT
FE. BHETEEC GERRYE ST, B85 LHRI
BREHB Iz 0 E BN, HEENCE, KE
B IERER & BaER L T b, FAEREREFRM
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Fig. 4. 9 No. A-13

6 D BT GER T IREIC B 6 HoMEkE (4 x10).
BRI DI K.

(a)

Fig. 5. % No. B-10
a) 5D BTG A iR B RS 1708 o0 T R e v
b) M#&E (4 x10). JREHBIIHA IR TUANGEILRY

73
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Fig. 6. i No. B-12

a) 14O EIR G A T G B s 1M o i 1 ik s IR G 4

b) [AldEkE (4 x10). EEHBLL GHEOIMIlZ I bkt X oA
s R

¢) RS (4 x10). GEDOIMUCHTE S W - R AT 5 IRE R
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JREOE X, ERETITHU THEAENELD, —F
TEHEEHEFEACELLVEI CHEERET L
4 & BNz (Fig. 5-b).

B-12 : B RE W 14D B IR GE % 3 cm BEH#uEEHE
IGEOREEE CRERCIAER 2 R 5 » (Fig.
6-a), FREE XA LN, BHRECHTF ~-F10
BELIBES Th- 2. HEENKE, RERET GE
DOV A~BFEIC R TIREOBAEDSER L T %
(Fig. 6-b). FAESNITRERBECIEEL & 5 N,
WL Y DEBR D > THEINTO AT bhib
N1z (Fig. 6-¢).

b, REH 2 EFICHNTHRRIIC &L, FHR
Do A FdR B3 (7E) , B-12 (148) O 2 fliafes
GEPEFL TN, B-6 (168), B-10 (17HE) ©
2T GBS N TEB Y, BERCERYS S
ol REICKNT I GEONM T B A 5
1, WEROFAES VEici GEREY & U TN
HINAk>5ThHh3.

z £

REWCATLHRARE 2 A T20, 18954 Boariv
3 bladder flap %335 72 5 FUAED 189441 B EE
THIAEREBUIOVEL EBbN S, BROC
ETEW LEOERBRIIELIRICK Y, # O# Load &
Eckel? $3 1942412640 vitallium 25 3 TO
KIS0, COBDOWRBHIIEH ERL LS. U
L, Load & Eckel DIHELSE, WANS M E %
FBOTBEDALND I 55TV A, TbDE,
Lubash® (1947) D tantalium, Scher® (1955) ® po-
lyethylene, Schein® (1956) @ silver, Dufor® (1957)
@ Ivalson, Ulm7:® (1959) (D polyvinyl %5 L I¥ Teflon,
Kohler® (1959) (D Teflon-+silicone rubber, Kolva-
ral® (1962) (¢ Dacron 2ERETHA.

LB ORIPFID & BT, ZDEROR
K& UTIIRIE, MAEAEFITEAREE prosthesis &
REL DT, PO, RiE HEEEET XHIRED
BAZE, WEATEER, peristalsis O/RER, VUR 7o a3
FHENT 5.

19634 Blum 51D 3 silicone rubber (T Ivalon
(polyvinyl) sponge D cuff # [REPCERE O AL
BRICDTIC b DR ERUIEMERT, BE28H
BWIEEICEREL Tl 2 ME L TLE, 2 FRiROER
MRIERI A LA & 51 h, ARCERIGRETO
FIF L BR a2 X5 1is-12.

Lewis 512 (1966) X silicone rubber iz Ivalon
sponge @ cuff D723 DREHLTIE8HID 14 XD

EEBRT, 2FMEKBES L, HIEHCHEEL TN
DI %RE, 2TRBEOHANC X 5 IREREICHL
CTHEMSHAZEAA, 11y AEEECEEL BT
REHELP 2 HEL TN 5.

Stern 513 (1973) X Scurasil® (silicone polyester
< Rhodergon® ¢ cuff 22137124 D) T3 20OBD
ATRER{F->T 4 X2FUCRBR LIz, T3bb, 1
VUR Bibf2H T s 2REBR, 2) UL VUR
B0 @, 3) SORERBIC LS 30O
DIBTH 5. ZDHoEFHHEENEN200A,
Br A, BWHHETH-12EVS. 35325 O RE
AU, RROVADEFEMZBTNEY, $23
EHE D RO STV IRETAZR RO EE
BHUTOST2DD, RETIE 1 EDNOEETK -
TWA, FOBREREER2 LW DO ALTRER
F 2 ELHEBDONSBECOMEMTEETH S &
AL TS,

Djurhuus 514 (1974) & VUR pfikf> % O Scu-
rasil® 2 I 2 5N R L. FEID 2R E% Scu-
rasil® CEE L, AR BEHLUT 8 1 EBRELT
WAL, REEPEElE S KBERR NI EREDT,
BEEICETH- 10 E|EL VA, HEOBRE
h FEE SRR~ IR EEOBER 2 #l i FH
LU, 1315 AR, 1/E 1 »ARKERNO
ToDWZHUTZH 6  ABITESE LIz EEL, HR
BREBRNTWVA.

Chantrie 5% (1976) 12 B ORBEBIRBAZEI
W3 % Dacron & by-pass iEfTH#IC REHES X
T UTOERIO RS silastic % BHBHEP B 2720,

64 BB EHEEER T - 1205120 ARICESEL,
ERHEMEE L 2T UfleRELTVE, F1
BUYe s v — 70 Schulman 519 (1976) X §i 37
BREIC & A IR EEAZED BT Scurasil® % 7 filiE
B, 187 HBICEBIEEE chaERUILE 2
ERNTETERUTHALEMLZEBEL TV,

Gore-Tex % it 725 EkiX Drikorn 517 (1978) %3
4 RIGADERETHIZ H IBREHR VIR EDDH 5.
1FIOREARRICL BE%E, KBRER &2 UIBIZHK
, flidndnd 12y HEBEHESEEM TERTH
STZEBRNTNB Y, BEAHEOBREZENE LTINS
29, HEBENBENCEL Tl 6 T,

BAFMENC L - TR NI AT ME O T HEE
BICE LTI, 2 OAROSIFICSO TR B NEE
L DOW|ENH B, pre-clotting WEDOHMIS I TR
R R T 2B CA LI EZR TIEBALTES
W, BEEAEGEIE-THLOMBECBELLY &
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Wi Eiken'® (1960) OWALISE, EBHICEL D
HEESEY 5T 5. Sparkest®:20 (1969, 1973) 4
B DD By Dacron EIT silicone tube %HEEE L
THAUI b 0% F T CERRESE, s LT
silicone tube %3 L TR E ORI AR ESHZROA
DIRAATIERIED, (N EMECBELTRIF2RE
#1872, ¢ @ Dacron %83, Sparkes’ mandril graft
EUTARETEIESNES BT 05y, B
522 (1978) DT ACEL, BEHPBLOLIIDE
EEHIEoN2 3L, Dacron mesh 33 silicone 1L 31
T D TZDFHEDO I AR D 2702 E OIS
BAbdY, WEVKLRINTHLS., UhrLEFEHESE
EREGE SV S ICBE U TRIEEICERITH b,
CORTEVTEHE -2 (1979) 31 Xk 2B4E
BT, EEEEEPHCTHERCEN (288) cFEH
HEOBVCEHFRIE 2R, 5 HBIMED D
WreEDS LU, BEICEUTERTBEZ BED
b DY EBERY b OMIERESE b BRI H
2, RAELE VTRV NIEE, BELIIE
PEDICHEERRCEEINS LWV HFlSE2EO L
BTN B,

Brothers 7,28 (1977) |d Sparkes’ mandrils % 7T
PR 8 ETHOHL, 1 XOLEMEEFICH 3cm O
BRMBEERZ B E-TW05 (3H). 208E,
1 7 B OB H S5 O S O & PEiEE
R, BRERO 41 AR o7
{7z, WERANC graft (3§ TV0D3, JEEE
HANC X BERLKBHIREVH Y, HBENCRE
LR graft DAEICHEINTNIZ RTINS,

Brothers 5 DHEER &S EO DO OERL, HH
Utz graft 3 Sparkes’ mandril & Gore-Tex T 3
R, RE~OBERAY FRRE L THRETH A H
TEHDRIAINE L, sOOTEUUIEEBRTHD,
RRVEBL TV VA LS. BEGREDORET
BT Stern 51913, LEHORECRENDH HBY
BT SIITEM L, BEERBOEE DI > T2
BIEUADTHS5 &L TNAE, bW OERIESR
TRINTZC & { prosthesis 3 BEREPIIC HEH S vl
BiTid, B SNICHRERKO BRI EBS R U
TWAH LMD -T, BBICHREKBIEL/SHD
“Tdh5 5. prosthesis DEEREHZEHICOTIE, Blum
B 132 W BROBENGHRETZ DER 2 BD Tk
b, Stern 519 § RN, BHR~OEAYD S &L
VW, EEBROFEAED cuff O L REE & DEE 2 IS
BAHNLDTHSH LTI A.

FEIEDSERE L To prosthesis DAV FFE $5 C &

7% 19824F

¥ Brothers® 33 R~NTU %235, Stern 519 FNED
4/E% Rhodergon® THE-T24EE O% REICAN
1ZBAE, B H TEDS tube OAAIRFNRE L
HTBELNIIHRE 2R L, %12 Rhodergon® O
cuff % graft TERER B LIZHIT, FEEE
Fi8m A 0cm FEHL, 25E&KO HHESEEE
ECTREV_EHEEINAZ®REL 0D, Bor-
kowski £,29 (1975) {2, lupus erythematodes TEHH
FISERE I L8 » T4 ¢, BREGIH
T AREIOFHIC L H LEBREDS 2.5 cm KIFUIZF1
i, silicone tube Z3EAL 100 Atk LT 15
W, 4nHA%, 150 AOBBHER CREDRER
RERICEEIN, BREE L KBTESAD Sh -1
Rl ZHEL, REOBEIORI ZHAL TN A,

RAEICE L TIE, De Nicolaz» (1950) 5 {LHRiE
& LT silicone tube ZEEERANCHAY, 140 5 DB
BETEAODORIE L BB I F28BEL TOBH,
Z DRZROEEN, BROAEI HRESL TS,
I35, Heller2® (1965) 3 Dacron TEITH LIz
silicone patch 7% R DRI HHIC WL A T
BT EHET, 6FIOEREEIIND & - T2 &,
S HITIETARIILBEG 2 2D 12 9 o0 T, HE
AR 3 ~26 4 HC 2 iT patch OFREES Hb, 16
AR ST UTHEFRZRTLU TS, 26}
WBRBRPWE LI L0 BEAEZHBEL TV 5.
fid, EROFAEZEFHROEECRESFHRETH
AWy, graft OHEICE A SIS - 12 & BT
%. Gilbaugh 527 (1969) % silicone tube DFEHRIT
Dacron @ cuff %-51F 72 silastic prosthesis % 4 XD
BB UTZERRT, BMEOHEIRIPRL D prosthe
sis OISR INIZ ERTV A,

Hakky?® (1977) 13 4 X OEERETIC 6 EEELEE
@ Sparkes’ mandril graft % REICBHEL, 3 A%
DORRERERT graft FOW & it d % BHERE
E3s oy, LEEAMIEEIN, 35 THA
BT EROBERFEST, FEREXHTERVIE
Eiis->Tis Y, graft IPBICHERL T 5 REET
H oI ERNTNA.

Palleschi 529 (1978) & silicone tube DNEHDH
% Dacron velour G ~728 O L, RAEE 28 -1
2D L DR A XDIRBICBHELUIZERT, &bk
RIREBVBIFTH > TP REL TV A, TDeh
TG Y, REEETIZ 3 BT TIIEFHIL graft
ORBERFNADS, 4~ 9 H BIBHANET 2HN 5
X5iish, EEOEER graft ONEICEATHR
LTINS,
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Kelami 530 (1971) &, b FEF&EEE (LHD) &
teflon felt %z NLZH 4 X DRFEIC patch B THEE
TAERRBCIE->TWVWA. ZiUc k5 &, Teflon
felt Gk 2 FEFHRD 1 Bl NEcsee /s LEROFEAY
HOENTIHS, 6 A~ LETIEINE LEOFED
HBOAT, LEOFECIIFBICEVEERZELT
BhH, —FH LHD Tz 6 # A THERLE¥ A5,
LHD @£l S NIERECERIN TV E
DLETHS.

HED (1969) 1, 4 XOEBABBAIC L R
WO EBREIE 235 Lo, SR ERE,
HEBEE 2 3, RO E2BRITERL Th 5 RE
WRWTZB I, 3 BB CHECHEBEO BED R
INBD, 3cm OREEAKBINCHCIZE ST
RERHEREINE»- I E RTINS,

PEOBREBRTLRIN TS X 51T, @REED
—if % AFRBEUTTEICSEEESNEIEEIN, A
THE 2 BN ICBEEICEIANEICHESNSIDTHS 9
P I B OBEE S ITEBORERICO AT AE
ThnEINTVAY, Sanders 532 (1956) (X LR
ehET 2 RFREALT, BEOLREZETHL0
(%, E, EERE) BSRBLEREBRINSG C
LIS ARD EFEEEr 70T EHEL, BEOLE
PETISOERBRTIIEET 2 RE LRV N Z2EN,
U TTHERBOEERIVEDNS & X1, BED
BESNEICER VBB INTUE 5 &RNT
W5, Ordman 53 (1966) 1XAIGHESE B ICHL
TEEEEORB? FEORARCEREL, LHRIE
BRITH->TEAL, BEROEBEREED cuff %
FERR L, DOl EBUTUE S BTV A. A
TRIBEICIE graft OMNEIC EREHEEL DV THE
T5EVSEEE, 5 Ordman 5O Al
AR 5 LEEE OFEE F U mechanism
C, graft OEZWO LT AP EBOTHAH.

GEPHEINTTBOFAERE L, ZOBREDLS
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