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NAMBFITERT D, DAL A2 FOEST
», BEFHCBETFOBIRE W ETILOIX
Anatomic bypass #, W @ L 7% v § @ i3 Extra
anatomic bypass & & FE (X 1L 5. Extra anatomic
bypass IZ & 5 Ffiik & KR I H o TUSHL
72 ? X Shumacker 5V T, DWTEBZ TV 7%
W T REIIRE 0 BT IC X 2% Carpentier
LY pE L. To®EREROBRICLY,
Extra anatomic bypass #: @ 1 H 1%, WA+ <%
BIREEN e 55 7z Marfan JSEWRRED, MEEO R
K& W REEE KBRS D), KBIRMEZAIEY, K@)

* ENIER R L v X — B S HE
*x Al oot
ZfHi6L4ETATH
ks 2At 6144 B 11 H
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» B F OF

WRRIEGRED, RIEZPED ALME®, Kazko F
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T\ %. Extra anatomic bypass # @ 73X o Fi]
X, RAMBREMT Z L ARLET, ABIIRED
WMEBERRHATH 52 LI X ) FHioRRNE W -
LiZh B, L LIEH S E TRV L 2
AME &N Bl S A2 OFEERIEL & bz
FEOARMOFESLETH 5.
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FEBERERTANG & 17 WA OB 2 Lco TR
T 5.

IL &% &

Extra anatomic bypass % ftifT L7z 11 5] <,
IR B KBRS 7 ], ARRBEVERBIARYE 4 T
Bz 9:2, FHERMIT 618 FTHS. &
D55 5 FITEMATE O LOHRED ik % Lk,
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Presented by Medical*Online



928 BE¥

TOBREDOISE L B Lz, EFEXRLE LTkl
FEROEWIOF # B, N, Bkix7:3,
EYIERIT 54125 Th 5.

. * P 3

(i) Extra anatomic bypass Fiik L Ofitk
» RI 7 v Y4 75 7 1 (Radionuclide angiog-
raphy; RNA) # Fig. 1 {2753 . Extra anatomic
bypass O IXBIARE 2 ZE LA A2 B
HIAERR 2 & BIEE~E U LT KBRS & B EAR
IETE T O BB KBIIR~2 <. > W CRBINRAE DI
s & &RMO AKAKBNKZ 77 BT Z v
7) Tk KEIARIE~ 0 ik 2 HERF+ 5. B
BINR O FEE A SR ME & AL THEE &
M FRN IR 3 X OF A~ 0 ik e S h
%. 7727 Tl S hoie KBRS O MLt B
L, ZEIhKBIRE T mEs’ERkshs.
RNA (%, invivo {2 T Tc-99m # ¥k i3 L
15mCi % @&k, EXBIRORH LRI 1 7
L— A& [2FT30 7 v — ui 60 B & — R &
B I IER CHRER L7z, W TR T — -

23 %75 (1986)

YVF T T 7 4 TRIGMIER O E 2, LAO-40°
LAO-50°, LAO-60°, L-LAT, JE#BIEH THRIGEL 7-.
DEHRE X < B S AR DRI 7 —
WU FTT T 4 BT, IEHHEEREL LT
5 EX HH &R  (left ventricular ejection fraction;
LVEF), #iREIfRIE L LTS H 13 ki) %
e SR (first third filling fraction; 1/3 FF), i
R 1/3 120 2 VI EEFRMEE (first third
mean filling rate; 1/3 FRm) # Rk & 7z (Fig. 2)®.
¥ 72, MY v F 275 7 4% In-111 Platelet % F
Wiz9,

723, HEALHE X unpaired t-test # W THEE
EREEIT- 2.

AW SEImafEEa ) A -2 2 3EE LY
vF Hh A ohio-nuclear };410 s &I, 5 — 7 jLEE
3% DECPDP 11 T %.

(i) 4 Sz W0 Ffi, 1) 51 2 ME
ORRTE, 2 XABIRZ 7> 7 IC X BN SR,
3) kRIERR, 4) B K BYAR o WA T fu i o KB
CONWTHT - fo. A 82 MUE O Rl & A &
A w7z CT 2 % ¥ v (Computed tomography;
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Fig. 1 Illustration of surgical procedure of extra anatomic bypass and radionuclide

angiography.
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LV VOLUME CURVE

Cep
b)
Ces 1/3FF=(Cp-Ces)/ Co
1/3FRm =(Co-Ces)/ Td xCes
ED ES™ 1/3 diastdle

Fig. 2 Diastolic indices of left ventricular function
from left ventricular count curve.
1/3 FF=first third filling fraction, 1/3 FRm=
mean first third filling rate, ED =endodiastole,
ES=endosystole, Cep=count at endodiastole,
Cgs=count at endosystole, Cp=count at first
third diastole, Td=time during first third
diastole.

CT) & X U Bk & CEEH & A L /< Digital
subtraction angiography (DSA) T#%# 72t A #
RNA kbl Le. A7 CT Tk
General Electric ff:- ! CT/T 8800, DSA T %
Siemens £l Angiotron T& %.

IV. & 8
(i) RNA,CT,DSA(= & B /354 /N X INE O FEE

P3A 32 MU O G 60-65 H H 11T - 7-.

RF e ZHEH 2 L5+ 5.

fER] 1 (625%, Fth) (Fig. 3)

FRBEVE K BIRIE O 72 D S A SN2 W 24T 12,
CT Tk ke, MEEMEKBINRE~OEE 280,
DSA THL~DER 28 » 5. RNA Ti3m~»
e &bz, mROFE, EEHKENRO ST
i b HE T & 7z

KER] 2 (705%, B%) (Fig. 4)

Mg K EIRTE o 72 ¥ Extra anatomic bypass
MEMIT LIz, CT Tik A4 SR M OEHITER
WBHH, RO 5T X HEEREO D
RNARZMEOYRERARHE TH 5. DSA T
AL AR MEOERIIRIFT, 752 7ok
DAt e B S Nz KR~ D& b &

POSTOPE

DSA

Fig. 3 Computed tomography (CT) and digital sub-
traction angiography (DSA) showed patency
of bypass graft and leakage of blood to seques-
trated aneurysm and clot formation. Radio-
nuclide angiography (RNA) revealed not only
patency of bypass graft but blood flow to
abdominal aorta.

A=aortic aneurysm, B= bypass graft, C=
clamp of aorta, R=retrograde blood flow to
abdominal aorta, T=thrombus formation.

5. RNA Tix A4 <z O ke ZBSh
7o KBORSE ~ o I 45 & OCRE R K BhAR 0 34 T4 i
HHHETE 2.

fEF 3 (625%, #“tk) (Fig. 5)

FRBEME R BRI D 72 & A N2 FW & 2T .
FHini T CT, DSA, RNA % #ifT L7-. #ifiic
BWTCT T, KEIRMEOIER L KEINRAEEED
FIRIL L BT RR & 3 o, DSA T, fRREME A
iR o flap, KB O &2 BTS2,
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Fig. 4 Computed tomography (CT) showed poor
imaging due to mechanical artifact of perma-
nent aortic clamp. Digital subtraction angiog-
raphy (DSA) showed patency of bypass graft
and leakage of blood to sequestrated aneurysm.
Radionuclide angiography (RNA) showed
patency of bypass graft and blood flow to
abdominal aorta.

A=aortic aneurysm, B=bypass graft, C=
clamp of aorta, R=retrograde blood flow to
abdominal aorta.

7z RNA Tix, FTKEAROILK, EZEOIEKH
VKR FEREZE-> TWBFHTRTH - 7. i
HiIzBNT CT T AL "2 MFOER L EE S
N KEARAE O MRk % 3B, DSA T A <
AMBEDOEH B, E-ME7T—N - P F
774 TEBESNWKERE 2 BT L
RNA £ L CT 2T M & HE L 72 KBhRIE »
AL MR 7 — xR iz, BT KBIIREN
O BT O HEST & % % 72 RNA fifT17HAIC

23:3% 7 5 (1986)

In-111 Platelet 2 X 2ty v F 277 7 1 17
T 72 8 KBRS O Mg 7° — MARIIZE—F L T
Pt 2 38 72

IO X I L THREEICE W TEWRE & ok
To5&, A A 2MFEORFICELTIRCT,
DSA, RNA & 4 (2 100% OBt > 2. 7
7 v 7O Pk ik CT TREEFERE O 72 o KB
980D SEET OO BhF %GB 1= 509, o FEFNIZHIE T X
o to. ML O fF1EZ B T CT T 1007,
RNA Ti% 82% #HIET & 7245, DSA T3 HE
TE otz B KERO TR, CT
< 18%, DSA T 64%, RNA T 82% »HliE T
7-(Table 1),

(i) AT OHAE ST

1E % %t BB B¢ & Extra anatomic bypass #f % Ho#k
+ % & LVEF T 59.246.8%, 61.7+5.8% (n.s.);
1/3 FF T 1% 33.946.2%, 22.4+4.6% (p<0.01);
1/3 FRm <% 1.54+0.2 (1/sec), 1.040.2 (1/sec)
(p<0.01) T - 7= (Fig. 6). #HiRith% kL7 S
{5 <% LVEF T3 58.2+8.0%, 59.8+5.4% (n.s.);
1/3 FF ¢ 25.9+5.8%, 22.44-4.6% (p<0.4); 1/3
FRm T 1.240.3 (1/sec), 0.934-0.2 (1/sec) (p<
0.1) Tdh - 7= (Fig. 7). Il £ B L CARIAOHTFIHE
OLEENT, IHERIME T 12148 mmHg, 130+
11 mmHg (p<<0.3); #EAEH £ T3 71+ 8 mmHg,
73+10 mmHg (n.s.); Bk 1 63+6/4%r, 73+10/
4y (p<0.3) TH - Iz,

V. & £

Extra anatomic bypass 13 K BIARE % TRk L
1B M & Ris 5 ETTAL A2 ME E A
5. A A2 E &AL E 1 compliance A5 3
EKHpZlilkVEEOHEFRL SR DI L E
Kinley 519 %, &L TW5, g TEASA 2
2AMEOHEOFMALERLZ LIX, BED
Anatomic bypass #: L [fl U T & % 7%, Extra
anatomic bypass ¥ T3 _EAT KEIAR > & KBS
ARICHW B A R 2 OREY, EELEEICA
TN B 1o ORI EEDBRE 2 3T 2 LED D
5.
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Fig. 5 Computed tomography (CT) showed dissected lumen of asending aorta with clot
formation in preoperative state and’patency of bypass graft and thrombus forma-
tion in sequestrated aneurysm in postoperative state. Digital subtraction angiog-
raphy (DSA) showed intimal flap of dissected aorta and narrowing of lumen
of ascending aorta in preoperative state and bypass graft patency in postoperative
state. Radionuclide angiography (RNA) showed aneurysmal formation with clot
formation in preoperative state and patency of bypass graft and blood pooling
in sequestrated aneurysm. In-111 platelet scintigraphy revealed deposition of
platelet at"the’site of blood pooling.

A =aortic aneurysm, B=bypass graft, C=clamp of aorta, F=intimal flap of
dissected aorta, T=thrombus formation, P=blood pooling, PL=platelet deposi-
tion.

Table 1 Diagnostic accuracy comparing radionuclide angiography (RNA) with
computed tomography (CT) and digital subtraction (DSA)

Clamp leakage Th bus Reflux into
Byp(a:lss_;lnela;ency forl;?lglion abdominal aorta
B (+) (n=7) (=) (n=4) (n=11) (n=11)
CT 11 (100%5) 7 (100%) 2(50%) 1 (100%) 2(18%)
DSA 11 (100%) 7 (100%) 4 (100%) 0( 0%) 7(64%)
RNA 11 (100%) 7(100%) 4 (100%) 9( 82%) 9 (82%)
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Fig. 6 Comparison of indices of left ventricular function between normal (N) and extra
anatomic bypass (EAB) group.
LVEF=left ventricular ejection fraction, 1/3 FF=first third filling fraction,
1/3 FRm=mean first third filling rate.

a1 1
LVEF = FF 5 FRm
NS P<O.1
(%) (%) (1/sec)
70+ 40
P<0.4 1.61
[ T
601 304 1.41 (
T
1.2
s0{ + / 20
1 -
\O
1.04 |
q
40 104
0.8 \
= = =
oL y o r r T v
pre post pre post pre post
(n=5) (n=5) (n=5)

Fig. 7 Comparison of indices of left ventricular function between pre and post operation

of extra anatomic bypass.

LVEF=left ventricular ejection fraction, 1/3 FF=first third filling fraction,
1/3 FRm=mean first third filling rate.
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Z0nl, M ok Eh AR 22 11 45 © Extra anatomic
bypass #: # i {T L RNA [cffijlg 7 — 1 - > v
TI3T74ELT =N v rFTTT 4 2HALA
A N2 OB R X OV OHERERT % 17 - 7.

RA SR M OZW Tt DSA, CT L el L 7=,
KA S22 ORFEODKHCE L Tk, AT
DEMN 14mm FLEE L gk X vw- o CT, DSA,
RNA OWFho HHEicTY il Tz, 2
LD KV & & 2 5 h b RNA T4 B8
D EBNR (A B+ OB BIkOZE 8-12 mm,
S BINR O 22 6-8 mmIV] o FAEMBIIRE B O
FHEICHW SR TE YD, S 20 mERFO
P IV 2 2R B o 7. CT i Tixmi
OHHIH TH - 1228, SR 750 Ficx
VEEREAAEL 7 T v 7 AN OGS ASEER I
Y, EELCKBIREOEZOERT, 77
O KB OEBNREHETE AN L2 H o
7z, Nz THEEARBINR O BT ML & FEE S S 72
DI, IR O LERD - 2. DSA BW Tt
RA RZMEB L7 5 > 7R TR 75 it
RS, HEFAVNE < E R R & R (2
WIBTE L Wcw, mMBROHMSTEF 728
REWIR O AT HLHE 2 H)E T 5 72 O 1 IT PR O
VB 572, 20 X 9412 CT 33 L N DSA T3k
SERIO RIS X 0 B R BINR O W17 M 7+ ) E
TEXRWI NS, Zhiclk L RNA T
MEREREZ N TW a2, HTofMtimiko
TN EEZ TR LY, BB L K E <) OHr R
HEEE W Z LT X D EEN S AL S 2 mED
Nz 5| = i & MR K BHAR o W AT 3 4 88 T
X 7z, BERKEHR O WA ML O FEM 2 L T B
B0, 777 TREINRE 2 W+ 5 72 o
Blikss D 2 75 & 4 Adamkiewicz # 4 U 72 FHE~
O MFE & WHEICBEgE T 220 Th D, S HIZH
7= e L F 7T 7 41T, RN RR
DETERT A A 2AMEZBFRIROE L D 72 <
MATENED IR T &, % 72 KEHRSE O KT i< X
5 MR b R FRBHY & L TAESICBIET
X7z, IHICMBOBEIZOVWTIX, KENRFEN
O M FE O BIES & HFE AU AR O TE BN O FEAfAS A

BETh-o7z. THROLLER 9 TIEMHD65A HIZ
W4T L7z RNA &2 Tifiaizs <, mig7—nw -
VUF T T 74 THRT - ERD B LT
IV, MBIEEAET Licbd Tul#THTh
5z L\HEE T X %, Carpentier 52 |3 KERE
OHEWT 1 2 B1£ICZEE Ui o il 2/3 oL
MR 2 B 72 LEHEL, fRH D 2Kk
B MBREKIZ D < & il 2 2 ARBIET
RETHDLELTWAD, x7-5#oix, Extra
anatomic bypass #: % 1T 72 Ef] TIXZEE LK
AR T34 3 0 B L TIRRTER A FERK L7 & 3
HLTH I, EF 9 MR OE TR L Z
F—E L. LaL, itk S A BICEEMSEE
NEEEREE 2 S LS L H 017, m{br e
TUARVEFNIZx L Tix RNA (Il 7 — o « &
YF I T 7 4 2P LRBIIC b o Tl ko
TR A EEECBET 2 LN ETH .
ODHEBIL T = e v F 757 412X BEL
B RE ¥ MM 12 33 W T IE % #f & Extra anatomic
bypass &tk + 5 L JLEMITRE TH 5 1/3 FF,
1/3 FRm Tit p<0.0l 0 HEEN 0, IHEH
{EETdH 5 LVEF TRAEEELAr -, £z
FiRio BT X Y RO LTS 20X
SElL D ten oz, FEEEMTREE T 1/3 FRm
AHE T (p<0.1) L T\ 7z, UNHEMIFEEE > LVEF
TR 220> 72, £72, iRl T, Ak
WMoOBIZRD 725> 7. 1/3 FF, 1/3 FRm (37
ML, BRBLOEER Y TIRT T2 2 &nmb
T3 H 18, Extra anatomic bypass @ FfDH;
&, A 2 A T4 @ compliance 75 BEfFE O if
FERAD ZLI2X ) ESOLFESMNLILE
WEE» -+ E2HN5. Lzh-> T Extra
anatomic bypass ff7{% (21X RNA &2 ik 7 —
Ve UF T T T4 TN F T T T 4
EOFR LA S 2 oGl NZ T, AOYEER
WIEE I TROBBIE T 2 2 LR ETH D, Fi2
RNA #1325 % B v iz v A T CT & DSA
BICHE L X Y IERENERETH Y, FEBKE
ARIE O KR T o 2l et LD IR ULIRETE
b LHfERTES.
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Summary

Postoperative Evaluation of Extra Anatomic Bypass for Aneurysmal
Surgery by Radionuclide Angiography

Kohei HAYASHIDA*, Tunehiko NisHIMURA*, Toshiisa UEHARA*,
Tsuyoshi SHIMONAGATA*, Hiroaki NAITo*, Mitsushige OHTA*,
Makoto TaAkaMIYA* and Nobuyuki NAKAIIMA**

* Department of Diagnostic Radiology, ** Department of Thoracic Surgery,
National Cardiovascular Center, Suita, Osaka

This study was to evaluate outcome of extra
anatomic bypass and left ventricular function at
postoperative state by radionuclide angiography
(RNA). Surgical proceduce of extra anatomic
bypass (EAB) (bypass from ascending aorta to
infrarenal portion of abdominal aorta) was applied
to extensive thoracic aneurysm (7 cases) and dis-
secting aneurysm (4 cases).

Left ventricular function was evaluated by left
ventricular ejection fraction (LVEF) as systolic
index and first third filling fraction (1/3 FF), mean
first third filling rate (1/3 FRm) as diastolic in-
dices. Outcome of EAB was evaluated as to
patency of graft, leakage of aortic clamp, thrombus
formation in the sequestraed aneurysm and retro-
grade blood flow in abdominal aorta from bypass
graft. Findings of outcome of EAB by RNA were
compared with those of computed tomography
(CT) and digital subtraction angiography (DSA).
Result of left ventricular function analysis and
outcome of EAB were shown, as follows.

Preope Postope Normal

(5 pts) (11 pts) (10 pts)
LVEF (%) 58.2+8.0 61.7+5.8% 59.24-6.8*%
1/3FF (%) 259+45.8 22.4+48** 33.946.2**
1/3FRm (%) 1.24+1.3 1.04+0.2%* 1.54+0.2%*

(*; ns, **; p<0.01)

Patency Leakage Thrombus Flow
RNA 1009 829 829 829%
CT 1009 1009, 1009, 189%
DSA 1009 1009, 0% 649

Although systolic function of left ventricle was
normal, diastolic function was impaired in post-
operative patients of EAB. RNA was useful in
evaluating not only outcome of EAB but also
postoperative left ventricular function.

Key words: Extra anatomic bypass, Tharacic
aortic aneurysm, Diastolic left ventricular func-
tion, Radionuclide angiography.
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