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ThVyy FIVEEEREIRE 2 8E L#7: 32 EH -
IEEXRE LTz, HYFRHIZ 4KRT, BLIZS
29 B, 2z 3T, Fontaine H3E T, 11 EF : 22 FEH,
IIEE : 10FERITH - 7o, M= i3 BRI HIAIE 12 30
[, FERBEIZEROAIE 1 9 B D MATHEAT 217>, fial-

F1 BruceZH¥ED 7o ba—iv

Exercise Test by Treadmill

(BruceZi%)
speed elevation Mets
1.6 (km/hr) 0 (%) 2.77
1.6 10 3.54

4.0 12 6.86
StageV 5.4 14 9.29
Stage VI 6.0 14 11.3
StageVl 6.7 16 13.2
StageVll 8.0 18 16.1
StagelX 8.8 20 19.4

BITORAEC—F @R X 251TIEB > EHE - LT
Mets ICE XX TERIBFL -,

B : WAl EEF  ERER = HIE.

g T LhgkRat L 7z,

T & % 50 5 D & ERRC (K] 1A) Bruce
ZEO7a ba—n (R i, stage [ $75bb,
L6 km/hr, fAFI0% L VBTGB L, 3HT L&
stage I, stagelll E BRE2HITTOE, THEERY
OFERHERCRIE LT, CORIERITH 248, Hik
ERCIREZHEL, flatwave ZK>TWB3D% -
THazBmBhrholz LHE L, ZOHikRR] %
Mets U & & # 2 17RT - TR THB L 72, %72, &fF
th kR O UNHEEAIMLE & k¥ % 2> 1F 7z double product
LITHT - MR CHBERET L., &8, +HCERO»
»BERl, %7z, WBROEROKE L IEFICL T

1((l)v1ets)
(mean=+sD) T
P <0.01
N=32

-

(6.6+22)

(4.0i-1.4)

T
post-op

EEE (M oy F VAR IERR)

T
pre-op

X2
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(mean=®SD)

P <0.01

30000~ N=32
(25100+7200)

(192005400)

100004
I I
pre-op post-op

A : Double Product (systoric pressure X heart rate)

(msec)
0.57
0.4+
0.3

(0.37+0.01)
0.2 (0.230.05)
019  (mean=SD)

P <0.01

N=39

T T
pre-op post-op

¥ B : Crest Time.

3
(min) (min)
- T
- (mean®SD)
P <0.01
(mean®SD) N=32
P <0.01
N=32
3 10
4 (1.3+1.8) L
(5.0+2.8) o
(15.245.9) (6.0£6.4)
1 1 1 I
pre-op post-op pre-op post-op
A ERIEERFfE. B RS TTAFR.
4

X85% EfifEdboTHIEE LTz,

FR#E i, MEIRRCE 1 2EETRIEL (B 1B), Af
RIDERSEE & D MIROKM £ CORERHEEZEL TV
crest time 258 L, fl7a0- iz CHEE L7z, BRI
2, 4, 6, 8, 103LLIEIF 5 H T LR ETRIICERE
2FCHEL, IREETRME Lz, %72, AFRE,
ThfEZ & OERBELT 5 & TORM 2 HIE LR
FHIREFE L U7z, 2h o bITAT-ii Ll L7z, API
HHEEL, EEE L DBIMRE LLBMRE L7,

m R

My FRVARERERIREBIEC BT 5, HEE
THD EMETD THEE R £ OERHIRIC X 2 1EER

DIRFE I flat wave &2 o7z, T flat wave o2 b 2
ER GO TTHBA2EEE»ProLEHEL, BEOD
EEREN DR B & USATIEBEDORF & L7z, il
THRET % & ThikET 5 2 L BF LR IFEROFEE
BEEREL 25> T flat wave IiZ72 6o
Iz

bry FEVERICE TS PIERFE2ESHED
Mets ICH#2E 3 2 ¥ 4.0+ 1.4 Mets 5> 5 6.6+2.2 Mets &
EHEOEMMNAGN (R2), Th%stage THDE
stage 11 7 & stage IV & EF U TIRREDSER L7,

i IERE D double product # 4 % & (X 3A), fff
B D 19,200+5,400 2> & fff £ @ 25,100+£7.200 (p<
001) rEECHEL, MTEEMX DV ESHEDH
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1.0
(0.9%0.2)
0.5+
(mean=£SD)
P <0.01
N=39
(0.540.2)
T T
pre-op post-op
X5 Ankel Pressure Index
(Mets) — P<0.00{ —————y
8.0 = P<0:01 =~
r NS L
|
8.0 =3 ’_,-—t" J.
T 57%+1.9
+
39+12 45+57
(N=11)
1 1 .
pre post post ope
(AZ&J—=IL+MITEEE)
7 EEE (M v v NI vERIERFR)

o, B X U, BTHEREEOEINMSA ST,

TEEZ EOERERTHIEL, ZOEREERE
WHKT % £ TORREERMEAS &, Zhbild
@ 5.0+2.8 min 2> 5 f#E D 1.3+1.8 min (p<0.01) &
EFRCYE L (K4A), MROMBHNREFICRY,
MITHEMOMRS 7 THS Z b o,

My FRNVEFRCIRES, BEINCRES £TO
R 2 B 7E U 72 IRIZE TR 1, [X14B o & & < fiThl
® 15.2+5.9 min 2> 547D 6.0+6.4 min (p<0.01) &
BFRCEHELUNTHBIFCHEINZ L ER L,

SLATEIREE & 0 5Bl L 7= crest time IZE 3B O &
& < 1T @l 0.37+0.01 sec 2> & fif £ 0.23+0.05 sec (p<
0.01) LTV AH SN,

API 4[5 D 2 L { #iFE1 0.5£0.2 H 5774 0.9+0.2
(p<0.01) & EHFUZLHICHEL .
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Hifus=sE 7835

(Mets)
10.01
{mean®SD)

N=32

P <0.01
&
) 5.0_] post-op
=

pre-op

0!6
AP

6 EshgEr APl ORR

1.2
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F#tERETAHIERLTWwWS, Tkbb, stage I
PAESBATTE R WERNCIZ, MITHRMEZERL,
TTE2ERCIE, EYEDE L EBFEERIC LD fol-
low-up 2172 T3,

7 E— 11 EFiCya Ry —E 4~6 B
5L, %*OBIMITHEEMN%MHT L EROEHE %=
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X813, MITHER%BIIFEE & IS FRAL
BT/ 4 A LRSS, %77, EPA (4 29 b
Brryv) BEKE3 »HM, yozxgYy—n, 57
TR MFMYTAEENTR~6GEAMERS LTZEEE
Thry RINVETHK X 2:EEEL2RTH, FEHEN
MBEOMITHER T, BAREICHE L. FERESIFER
(IED/ N4 )N AEE, ERERHETCIFTEEI » o7,
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(Mets) (Mets)
107 r~P<0.051 109 r—NS—
49+22
46+1.3 g -|-
@
e’ 3115
§ I - e
6.8+2.1 }"f’
(N=22) (N=9)
1 ] i 1
pre post pre post
(ABE¥) (EABE¥)
(Mets) (Mets) (Mets)
10:“ }___ 107 l‘NS"] 104 FNS—I
5.8%2.2
9.1+1.2
9.8t2.1
NS 39+1.2 il
5 5 L T 5_
i i 6.4+27
45%1.6
(N=8) (N=10) (N=7)
pl"e p(')st pl"e p(')st p're pc')st
(EPAEY) (nagy -E$)  (AT37°0AMNOLEE)
8 EENE (FLv v F I )VAET, Bruce FH:)

AB F# : anatomical bypass Ff,
EAB Ef © extraanatomical bypass £f,
EPA . £ 2%~y B F ),

D2 TWABI R b THHRARBIIIZEL, %
nZEMetsBicBEE#Z TEDEEOESRE, BLO
BITREST & LTz, Ih%IMiTHEMER CHlHET 3 L
EZHZEE2BNALN, TOHMEDOHECEATH-
fz. T Mets EUTEMRNICEIZE L7z APL & b RIFZ2
HEBEMRICH D, BTEIOEERDERICL DT
Bkt Bbhi:, AW T, APL0.5S BUT OEHIX
BEEAER VY FENVER Tstage [T 2B, S
Mets L FDEBIETH - 72, API0.S LA EDEHSIZ
stage Il DA EDFHITHTE I, £, MITHEMN =M
TUTERNIZ L S Mets L EcdF L, £oT, b
NbhoOERTIX, Ly F I VAT T stage Il 37%
bH, 5Mets T OEBEOEFIZMTHEMNz &
il & OARIBME 2175 i LT3, BECE
NP Eic T & 3ERICIE, EEEE, EMREETD
Z X rREFICEIE U IRER TR,  FETRIEBREFRE I
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Plethysmography with Treadmill Exercise for
Evaluation of Intermittent Claudication

Yasuyuki Fujiwara, Akira Hakoshima, Hiromi Akutsu,
Hiromi Yano, Hisahito Takae and Yoshiya Hisada
Department of Cardiovascular Surgery, Tokyo Medical College Kasumigaura Hospital
Key words : Intermittent claudication, Treadmill exercise, Plethysmography, Modified Bruce method,
Arteriosclerosis obliterans

Plethysmography during treadmill exercise was performed in 32 patients with 39 lower legs with
intermittent claudication to evaluate its usefulness in terms of evaluating the degree of intermittent
claudication and determining pararneters before and after arterial reconstruction. The preoperative crest
time of the plethysmogram improved from 0.3740.01 sec to 0.23£0.05 sec (p<0.01). Pulse wave in the
inferior limbs became flat in all patients immediately after discontinuation of treadmill exercise owing to
preoperative inferior limb pain. Time of discontinuation treadmill test rose from stage II preoperatively to
stage IV postoperatively. Exercise tolerance increased from 4.0+1.4 Mets to 6.6+2.2 Mets (p<0.01).
Double products of systolic blood pressure and pulse rate also increased from 19,200+ 5,400 to 25,100+
7,200 (p<0.01). Release time of post-treadmill-exercise symptoms was shortened from 5.0+2.8 min to
1.3+ 1.8 min (p<0.01). Pulse-wave-restored time was also shortened from 15.2+5.9 min to 6.0+6.4 min
(p<0.01). Exercise torelance on the treadmill test correlated well with API. We regard arterial reconstruc-
tion to be indicated in the following patients : those who had API below 0.5 and those who were below
stage IIT in treadmill exercise (by modified Bruce method), that is, not being able to clear 5 Mets in exercise
tolerance.

The findings of the study suggested that plethysmography under treadmill exercise is useful examina-
tion method to assess the severity of intermittent claudication, decide therapeutic policy, and evaluate
symptom improvement in ASO patients. (Jpn. J. Vasc. Surg., 7: 461-467, 1998)
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