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Complications of Percutaneous
Transluminal Angioplasty

Ryuji Murakami, Yukunori Korogi, Toshinori Hirai,
Yuji Sakamoto, Satoshi Hamatake,
Ichirou Ikushima and Mutsumasa Takahashi

Four hundred twenty-three percutaneous transluminal
angioplasties with 383 percutaneous arterial punctures in 346
patients were reviewed to determine the frequency,
distribution and causes of complications. Complications
were seen at the angioplasty site and puncture site along with
miscellaneous complications, the incidence rates being 9.5%

(40 of 423 PTAs), 11.7% (45 of 383 punctures), and 2.0%
(7 of 346 patients), respectively. Major complications
occurred in 20 cases, and surgical procedures were required
in six cases. Mortality as a complication of PTA was not
seen. Angioplasty site complications included 13 spasms,
eight dissections, five thromboses, 13 distal embolizations
and one perforation. Most puncture site complications were
benign hematomas, but there were other types such as a
pseudoaneurysm requiring bypass grafting, a thrombosis
requiring thrombolysis and a large quantity of bleeding
requiring transfusion. The incidence of angioplasty site
complications was significantly higher (p<0.01) in the
procedure for complete occlusion than that for stenosis. The
puncture site and miscellaneous complications were also

complications increased with age, although this tendency did
not reach statistical significance.

Research Code No. : 508.9

Key words : Percutaneous transluminal angioplasty,
Baloon angioplasty, Complication

Received Apr. 27, 1994 ; revision accepted Jun. 29, 1994

Department of Radiology, Kumamoto University, School of Medicine

NIPPON ACTA RADIOLOGICA 1995 ; 55 : 470-476

more frequent in complete occlusions. The incidence of
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IN= 2 AT =T N % B 7R B T BT (Percuta-
neous Transluminal Angioplasty, PTA) 345 BZEPEM 4
R I SN TV B9, PTAS R4 & fblg LT
LT, REFDR L, FROEGEHREIEOL, S5
BB TITRABRILBOTENRTWAYY, RREOHESRR
FHoM LI, FOERTEPCEMF#I213ITM T &
NTETVEY, —HTREH L EOHE L SIHEDOHR
HEHWAINE 1019 KIITBWTIRPTAILPWTOE
EE o PRI R KD BRICAPHEICE T SRR R
FiEH T D HEIR TN,

AL CRPTADSHEICOE FOAR L BEL KR
L, o nwTHEEL.

HRETE

19824E 2 A 725 19944E 2 H 2 HidT L 72211 \ISH 5
PTA, ME~346fB% 3% & L7z, PTARIATHEO M IL6~87
W (CE¥63.158) Td - 72, atherectomy fiATHI1E 4Bl D*F 4
PHEWE, MEERDOLE-F, PTAORITHREB IV
T A NVAEBELPTAB L FOEHEONE * 7.
%B, 4RORBETE retrospective 25Tl d 555, PTAD
TR IR AHERZ &0, BREfToTE&TY
B, 37TENIS TR RBRBIIR M % AT\, AR [E £ 3383 [n]
Tholz. T, 1 BOFHTEEEN A IET A2 L1
b7z, HPTAMATEII4230ITH - 7z, ERALHIOMERITHE
WrE BRI 10, S-S BIRe 7[R, ABR - REEmEhIRO4 M, %
BhARSS[E, $AET - WER23E TH »7:. %8, 1 BOFH
THENGEBIR & 72 ABRBIARD & 512, FETRSIROBE
IR OPTA & 74T L 7=Blic o T, PTARIATIE 1 [
EL7:. 20, HEOBENFEETCHIMELMES
o, FMEFRREEOEE IR (RS TPTAK
FTEROL & L7z, SEpek o BIARTAT | R & D3 4
AU Eofim i (FEEEF 2 1 ¥ Y > 200mg/day) DFEL]
BHaIAL L, %< DFEFITPTAM 3 HE 6~ 125 HALD
YO FF—EDHEEEEERIT 2. T2, TEHEMATIE

HARERSHE $55% 75
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Table 1 Complications of 423 PTAs for 346 patients (383 punctures)

Number of Complication (Table 1). HeEZIICIX, 423 DPTA
Type of Complication Major+Minor Major D3 HA0BIAONE (9.5%) I ML RATHS
Angioplasty site (in 423 PTAs) 40 (9.5) 9(2.1) DEGHENR 6, 383E[DZER D5 &
Spasm 13 0 4564511 (11.7%) (2 RUEBD A DEEAS
hramnod 5 ; Roht ¥7:, FOMOAHHE4G6
Thrombosis 5 2 Rek il <y el
Distal embolization 13 5 ik 7 4 (2.0%) 1B bz, IR
Perforation 1 1 e
2L o4 Rl 1
Puncture site (in 383 punctures) 45 (11.7) 7(1.8) 2oLk ?”ﬁ:ﬁ & ‘ 7AERI 7 B
Hematoma/Bleeding 43 5 otz Thbb, BE 16, Mmkk
Peeudoaneurysm | 1 2 B3 & OIS 3 B2 g
Thrombosis 1 1 ) - .
Miscellaneous (in 346 patients) 7(2.0) 4(1.2) I <P PR AL D B DI ® V>, AR
Renal failure 3 2 B 1 BN — @O E BRI T 2 ko
Shock 3 1 AR (v [~ R
Aortic dissection 1 1 Twiz, EREABHE #i;.O‘BUL: 5
Total 92 20 n, 6 BB ERELE L L

Mrdpiz12~96 THA D FF—EEREH L7,

SEAEHZEITH T APTAIZIBI9I B TH o 7z, sEaHZES
DFEIERL65.85%, AP (GELMERE LA L 2 WiEH)
DFHERI62.28 TH o7z, T72, SIROTEERDS &
Ut 2PEREOEE T, BEEEIIR © 6575, 26.0%, 4
P E Bk - 70.35%, 27.6%, KER - BEESEIIR | 68.54%, 31.9
%, TEEIMR:49.95%, 2.3%, SET - SHEHR © 58.3m%, 4.3
%TH-oT:.

BPFEDEFRIIPTAR & B L TREDBEAL R &2 L7
D, HHVIZFOHBOD O IZFHOKK FHRER O
HEZE/-L7zb0L L, FERFEICOWTIE, SR
MK zEETL L LEELSELA6ES L, Fhlit
I OPTADRERRON LD L CEHE L 7. 8,
ZHIEMEDS X BB M IC oW TIIBMAE b Db TT
BOHEIZEDT.

NEHGHRH S R A OER 2 LB L L-EE
e A BEHE % BEAE (Major) PHE L B L, FhUA & E8E
(Minor) & L THE L7z, &bHEEZZOHAEIZE-T, (1)
MEREMBICRONd D, Q)FREFICAShb D,
BLUQ)ZFoficasL, &5I1I2FNFRPTARATERY,
FAZEDREE B X UERMIC X 280255l L7, mALERIC
DV TIRIMETEHAERIZ BT 550 — CEDEREICRED L
BRLTTU—LRICL > THELAD, ZORRIMER
ATl AL e LTHELA. M
EWRATERO G HHAEI IPTA METTHE %0423

percentage in parentheses

(Table 2). ABHREIC & BFECHNIE 1 51
y o,
2. MEWRITEBOEHE

PRI R 136, PUREAREE 8 B, IMARTERLSHY, RATER
130, 2241 B Tdh-72(Table 1). AHHEEDZE {IZPTAD
FHCH EHmE, MAEFIRAR MREHRA OMHH 5 Vi
BEONN)— ARICE - THBEWETH- 72, LAL,
EIEADHEZ 9 BIZFED, £ H 5 P EGHR % 1
Er L7z, WFRIE TSR O ar 2 2 5 & T 1 61
VHd A Mffe et bR AT, T RIEDIR O Mt 1 #1255
4 T HRREDWAT B X OB BIIR O 2L 1 B9 B Bl H A
THh o7z (Fig.1-3). EAER 2 FlIox L T MEEEET
BIVEE |2 A ZEAR IR 2 % W4T L 7.

THROBIRIZ BV TIEEEEIR 9 $1(6.9%), SMEHES
ik 9 #1(10.3%), KBR - BEEEBIIR1261(12.8%) TH Y, K
|3 EEEHE OSSR E DTS Ao 72 (Table 3). #EHEIZOWT

Table 2 Treatments for 20 major complications

Surgical procedures 6
Thromboembolectomy
Bypass
Bypass + Amputation
TAE +Nephrectomy

—_ W

Conservative therapy 14
(Transfusion 1)

Table 3 Angioplasty site complications

[m1%, ZEREOEHHEIIFEZRIEG83E . ) Common External Femoro- Flenal Supra-
%, ZTOMDEIHEIZIE~EEE360] Site of Lesion (n E?gﬂ {n“:“aa%) ?ﬁﬂ"g‘.ﬁ.?' (n=88) (ﬁi'};'g)
2 ENERBHE LTEOHE K :
, . YV TN Spasm 1 1 8 3 (]
}: . BETREICIICRE I TRIT 2 Dissection 3 3 1 1 0
fiote. Thrombosis 1 2 2 0 0
Distal embolization 4 3 1 2 3
Perforation 0 0 0 1 0
il 5 Total 9 (6.9 9(10.3) | 12(12.8) 7( 8.0 3 (13.0)
1. ARHEDIEEMR Major 1 (08) | 3(34)| 2(21)| 1(11)| 2(87)

SR T85BIZ92[Bl DS HFiE & FRe 72

SER 76 25 H

percantage in parentheses
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Fig.1 A 70-year-old man

Before PTA, there was compiete occiusion of ieft external iliac ar-
tery (arrows, (A)). Although recanalization of the left external iliac artery
was performed seccessfully without complications, dilatation was not
sufficient. Another PTA was performed two weeks later. Before sec-
ond PTA, there were stenoses of left external iliac artery (arrows, (B)).
Immediately following angioplasty, there was occlusion of the proxi-
mal left external iliac artery (arrow (C)). Although the femoro-femo-
ral bypass grafting was performed three days after second PTA, the
complication resulted in the necrosis of left lower leg, which was treated
by amputation three months later.

1, KB - BEBEIIR OPTAIZBWT 8 H1(8.5%) L ik b £ ¢
Rohi:., EVERIZHEHET - FERICBWT361(13.0%)
ERLBEEICR SN, 1 PlISEE TEIRESHZE, o
2 BN HSEBIR A A9 BPTAICRE S LD TH o7z 34l
2 BN IERAEZE 2 4 U724, Wb RAERY IS T
i L.
EOHEDFEESE LT &M %E16.5% 123 L THAET5% T
HY, HAFFIIC O HAEE (P<0.01) %D 7> (Table 4). 4}
BHNEHE L LT L L7z s Bl 4 FlIIEEMER TH - 7.
FRHIC IR IE 13 A EDORENS Wl % B2
W3, METEERAE L b o 72 (Table 5).
3. FRIBOAHHE

KERGEEERE D MAE R L Tdh - 72 (Table 1). 7 HlO
EREATHEIH LT, 4 BUIRIFACEL, 3 BlicHERo
mETLEE Lz, SfilEmae 1 ok L TidBaimes
WREWATL, MEERAO[MEL LD IZPTAICZE - TA
WURETH o 72 (Figd). S 512, BEIRED 1 Blicd LT
A NAMAHEAT S I, FRE D> S ORBMD7z8 14
Wiz L& L7z, 7z, 3760 L T RRED AR

22

FRIEATo 7225, 2D 5 8 #1(21.6%) ([ZHRIERDSHHE %
ROz, AHHEOFREE I L ) TeHEN, BEE
& 0 EisE AR E ) % 2672 (Table 4, 5).
4, ZDIBOEHHE
ML ERE & RO WEPIHEL LT, &
AL 2 EBbh s BRERT 36, MERTIMBLY
A FTAY—BE Ao 22T REVE D & D KBYARAFHE 1 51
RO (Table 1), TS OEHHEIR TN S FIENIZHE
BENIzHL, KEIIRAREE | BIIICUBE 2318 L7, B
REMET 3 Bl 2 BlLIEBBIROPTAIEED) bDTH 7. #
DD EPHE D FERE b EEMEDO IR L ) Eh -
72 (Table 4),

% =

1. ABHEDREIEE
PTADAPHED AL, R, AHEOERSSICIE

WMEDIREICLVRE (R L0, FHIIBWTH2~25

%EFHEIBTH AN, HIT10%RTHEE ST WA 10

HABERSRE $55% #£71%
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Fig.2 A 55-year-old man

Before PTA, there was complete occlusion of left external iliac artery
(arrows, (A)). Although recanalization and dilatation in the left ex-
ternal iliac artery were performed successfully, embolus was revealed
in the proximal superficial femoral artery (arrow, (B)). Immediate sur-
gical embolectomy was performed successfully. Two weeks after PTA,
intravenous DSA confirmed the patency of the left iliofemoral artery
(C).

Fig.3 A 33-year-old woman

Before PTA, there was complete
occlusion of the right renal artery
(arrows, (A)). During an attempt to
pass a guide wire through this occlu-
sion, extravasation of contrast medium
into the retroperitoneum was shown
on fluoroscopy, indicating perforation
of the vessel. Immediate arterial
embolization was performed (B). Right
nephrectomy was performed two
weeks later.

FH74E6H25H 23
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Table 4 Complication rates by severity of lesions

Type of complication

Stenosis

Complete occlusion

Angioplasty site
Spasm
Dissection
Thrombosis
Distal embolization
Perforation

Puncture site

Miscellanecus

25/332 (7.5)
g (2.7)
8 (2.4)
4 (1.2)
4 (1.2)
0 (0.0)

271275 (9.8)
4/255 (1.6)

15/91 (16.5)
4 ( 4.4)
0 (0.0
1 (1.1)
9 (99
1(1.1)

18/108 (16.7)
3/91 ( 3.3)

10, A TEHEL FORBIZSFTT
MEt L7k A, BESUE IXMAS R
#Hri9.5%, ZEHER11.7%, #Ofth2.0%
Thotz, Z{OWETIIEBEINT
W 7 WA RN & L ML D A BERE IS E
D720, FOFEEHEIIRLCE WV
REBol, SEYARRCHS 2R A
BB OIERE % LB L LI-APHEIR,
METZRATER 9 $1(2.1%), ZEfIER 7 1
(1.8%), ZOM4H(1.2%)TH Y, 6

BHZHE R GIE % LB L L7 (Table

Complication rates (%) = No. of complications / No. of PTAs, punctures or patients 2) ) Eﬁﬁ‘ﬁ i';f IZonwTli1 ~9%+ -3-

Table 5 Complication rates by age group

HHEROHE L FEEEOFER 215G/ 13-
15, FECBIH02~0.8%HESNTHEY

Do10-1 - 24 ATIMETE TR & B
Age -49 50-59 60-69 70-79 80- ’
VIZZERIE S ORI L 5 DTH
A St - = N
Argkopiasty st 2/43 3/55 20/178 17122 4/25 e "QE ? ﬁ:i‘]‘k ‘fwﬁtﬂ z ‘"}“J‘?’ G
(4.7) (5.5) (11.2) (9.0 (16.0) o728, BEEMAHEDRINEL S
L 2/42 5/45 20/162 15/109 3/25 ERRBLTBLEND S,
Fynchure sile (4.8) (11.1) (12.3) (13.8) (12.0) 2. MEHRMFEBDABHE
: 0/29 2/43 1/142 3/100 1/22 SRR R D : HA K
MECEREnEous (0.0) (4.7) (0.7) (3.0) (4.5) ,ml = ﬁ’ﬁmfr%? %ﬁ#ﬁ.‘u’ S
A —h 7 —FIVOif AN HEELR =

Complication rates (%) =No. of complications / No. of PTAs, punctures or patients L, HEWTEENELRTWI LD

(A)

Fig.4 A 62-year-old man

®)

PTA for a stenosis of the left common femoral artery was performed by
the right femoral approach. On the following day, patient complained of
pain of the right lower extremity. Right femoral arteriogram revealed oc-
clusion of the proximal right superficial femoral artery (arrow, (A)) .
Thrombolysis was performed successfully (B).

24

HHH» 5 BEIRC THAEMOBIRICE
BHIE & S TWAI 15 Fk ORETIERBR - JEmE)
BRI He b BARIE T o 7295, BEIRIZIZD R H o 7.
BRI EBNFEES L OIEHEREN S H o
foicwd, GHEORERIE,I -2 DLEFEZ LN
5,

IR - M EIIR S & OYBFEIIR 1 S SR
vz, MEOHBEISREIFEFRZ 2D, AT
RHAERL, EMICRbZI LD, BiFEdEHR
TERVAHEEEZEZ ONA . BHEITETHROPTAIZ
R L SNTB Y, FRCHMERERER O B I
L CEFEEFLETH LY, MEHRRIZ, BT
L& &3 ChL, BEOTFHICHLFENTH S,

—fiZ, THROBIRICHE 3 HPTA TIEHIEMINEHE
NEELZIIEAHEOREFEN BV LEN TV LY
. g bbb, MWEMEBEATL ) LHERED A, Bk
% & ) ZED S EHHEDFERIEI T, T4 OB
HTLEEHEFICBVWTIEIAIHEDREREN G S
W o 72 BREIERIZ DWW T b SEa B s I35 p) X
N EAEATEWE SNTWAEY Y, —FT, ¥IZGEEiR
(2R L TIEMEAR S A% & i, BAZERRZE T4 Phse
WL L IZIZEARRO BRI PRI C &Y. 20 2%k
BUHTT HPTAITIIANE OREER L PP L EEEZ S
ns.

THRBEIROPTAIZB VW TMorse 51134 G & L D I2E
PEEDFEABREED I L, 7080 L TIE708 ki &
BLTHEICHVERELTWD, Sl IcaiHED

HAEMRSRE #8556 #1715
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ZWERE LT, it ) &5 osiRiE bR b0 #f7
BEZOND., Fit OB TIE, MBS L 25 O
WFRIZBWTHER E L D ICEBHEDF A SRR A N+

AEZRDON, HEHFRAEEE I o7z, —F, 5
SHERL AT HESTIIIRAEREZ AT HER L H F
WERDGE P o7, TOI EIX, BEE T3 EAEMEMEH
EOHLTE L BT, ABHEOREREAIMT 5 2 & 2R
BtasdbnkEZONE, T, EFEOEILLH,
e CIIEZERIH <Y, WilmE 123 APTAIM T
TR L, MBEOKRELZABELLETDHS.

FHHAROPTAIZDOWT, BAAL?IE 2 #(3.7%) DEEL
AHHEFEELTBD, 1 BlTIZFHA OREER L FERIZZEILO
7o OEREFS MM T b LT Wiz, Bergqist 5913, E#IR
DPTATIX TROBIR & V) SHEEICEPHEE RO, FFITHE
135% I3 b N- L HE LT 5, Gardiner5'9%, 3524
453 DL H KEBIHT BPTAD S & 2§ 2 MO Z S
LTWwaAY, WINRLBEHRKIFTE2H0OTHY, 209
51 BT LT A, 2L — VIREC BIIR O LA
Lzt &, L TTHN— I TF—TFNERETLIOT
3% ¢, HlMxmRICEVIED S OB E TNV —
PR S MBOETICE D 2T idh 6 v, 15 &)
IROFAZEMZE BITH L TPTAIRRE —BIROEEETIED 5
HS, BELAMENELGLZLEFFEML T RITE
Bk,

BT - BRI APTAE, BB TIZ3 LT
L7z DT\ 9. 19 20 CE T BRI AEHIT
TR, SN TETWAY, FAIZ3FIEMERM LD
IR ERFERR L7275, BB TEMRPA B 12 A 0HE
FROTH WY HET - EEMRISH T APTAICBWT
X, MEEERADHBIT A EEEASH ), IO % HS ST
B, FFRICICOWTERIZ L S ME PN ETH 5.
3. FRIFBDEHHE

ZERITBOSIEREIT2~8% & LIELIER SO 10 FHED
MEEZLD1BITESVESNTWEY, T2, 4EOK
SCIE, MRIABREIARZERIBITI321.6% |2 ZEHIE O A BEHE &
RHTHY, FRIEEICIZITHE L CEHHEDFAEHE)
BN L Tz, O KERS I ARAEAY (AT B 2 LIE
PHEMTH HA, BEL DO TEINEMEEROLELK
X 72 M BE R BEIRE 5 5 I3 2 L E & § 5 KA
D, ZEHERICHTAMBEEROEECTH L. —RICMEE
EHROEHEEEICBWTIE, MELT X5 & meERO
FEICRSL, 8972 LMELERT 5. NEREHEFEK
WiEd, EAMOHEOH HBETIE, NEHELE
ZLRTVOTHTELEEILHITARETH), SE
LHMEROH 2 BETIIMELEY 2T L FEEILET
HBHW, K2, PTAHIATRICBWTIE, ERIEROHERE D%
PEETHS.

15 1 F e R O B BRI 2 BhEFARE D F 4 13490.02% &
FEICHTHY, BIEDCHFERLHEEREDOHAIZL -
T# DR IREINT 525 20, PTAIZBWVTIX0.1~0.4%D

ERTH6 A25H

H|ENH YD 0. 0 BOKE LA T TN AFF —¥
PHHTA-OL ) EHFEICR L EEZ OND, GHIEIC
e oER 2T 5 L &, DANZmEERIC TSR
KR BEHRIED WA ThI, SEHIGICHER STV,
BETIRBEEN T — Fy 7 ICTESICBRIS L, 21
THNLRBIC 7O —XTHEETEZ LI Lo THBEDL T
HETH 52,

PTABOEHIELMAR 2DV T OHEB X TS 2w
A%, Gardiner 5193 3 61 (1%) OFEHERIMAE % L L T
%, A GEREEENER L E L OB IEED 1 $1(0.3
%) (Fig.4) & B L 7=, — M DIMmEEFIZH1T 5 224350 ms
OFERER02% ETHHELH AT, PTAICBWTIEE
BB L L CTHERMERETE L TWVAEZD, — Kol
BEE L) bEHEmenFEEIEmEELELLNS, &
FMOMBFERIIBVCRMECFESZTTIER L, kM
DREIONWTHMELBEILETH 5.

B TSR & FAR (SRR o AP fiE 135 P ZER B &
UBBE CBVWIEHEETH- 2. FORRAL LT, &
HImE b &0 TEEOMERICHENRE;ETL TV
2k, KEOMEHERA EFHLTWAZE, AT —FT I
HABELENCLPEELTVEbOLEILNS,
4, ZDMOERE

ZFOMOEBEL LT, BEREIEHIIROPTAICS
WT3~6% & BRI A L SNTWA0: 19, k4 DR
BT D 39 2 FHIBEROPTAILEE) bDTH -
72, BICEEBIROPTAIC BT PHiEOREIES
L, Ta%MI GBI RETHD.

T/, FOMOEHEICOWVTH ELHEMNIZBWYWTE
HETHo720%, TORRAE L TEEHEFATIIEH O
BRIHEIHETL, EBPBEREA LTV A RS
HEWI EFELLND,

5. BHHEDIE

A E OB CIEEE 2 A HHE0810 LERFEN S 5 il
HLBHAYIAE # 4T\ (Table 2), 18BIIZFRE S X OAPHED
FERIE S B VT 2 R 7. BRGEH AT 161k
AT & b AR IEHE R ZE L7 ETPTAY A LT W
(Fig.3). L#2°L, THUWYIE#HREATO 1 FITIIEHEDZD
LB BRI % & 72 L7z (Fig.1). PTAORIATIZNz-
TIRBE L FEICFRNESIT TR, B2 VESLE0E
LHAICHBL, TREBTBLIENFEETDHS. ¥
2, BlkEDHVIIEEMAESNIIY LT HaRERE+
FRHAPLETH L.

F 7z, A IIPTARATH ISR b7z 8eId L Tl
TR CRIEE | AR AR % 1T L 2B 2 B8R L T
5. 26lE bReBETH- 722 hb oY, kX BT
IZFHB LT 5 (Fig.2). BHHEDFEIIATE OREBRIZES
ENDLEIAHIRE VD, WL ME® FHTE, X
DEELRAHFENOETEHCILOTRETH L. DL
Bz, ¥, it - WRICEEOBEFBE LTV, BB
EZ RHICRER T LAEETHL, 361, D20

25
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BEEICEPET, B2 R LAV ) IRDOEEER#
BIRETHL. & 2T, EVERDOEMAREE & HIkT
L7:6, %B_BELMBRERBREMC/NNA N AM 2 ZK
FTRETH 5,

HA FTAY—RAT— T VEDEREOUY BRI 5HE
BEOHAB L UOFHOMEIE> T, PTADOEN:-i&#
BAEATHE S TWAB Y, FRIEIIR O BRI 5
NELFROBIERII2~6% & ENTBH Y 2| MO S H
LHOPTADE THRMICHATENARETH A, E612, #
DEEMIZEDT AT, BhK TIINETPTAZ HEITT 5
BRI 5% 2 L, L TESICPTARIT) OTIE
B, FHEONEL FZOMEEL+AEBLTHL LA
VETHAE.

& E

BEI2EMIHETT L 7234661423 OPTAR KSR & L, &
PHEDSERE L WA Z WA L7z, MERBATER, 20, B
LU F MO EHAEY, BOBD9.5% (423EDPTAD S b
40[l), 11.7% (383 M DZEFD % H45[E]), 2.0% (3465 >
LIF)ICR SN, EEASHE208IZED SR, 6 Blicht
e LB Lz, AHEOREIEEHERN B LU
A LBV THEE TH o 72, PTADORIATIZY 2 - Tig,
GUFREDONE L 2O HE TR L TBLENSH 5.

A LD E TSSO AR BN 2185 (1994, 4. 7~9.
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