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FEARV o R & BRIRIC A L 72
o 1L VA P B A A T PR D AR B Y BT vk D HE AL

SRKFREMELHOVEE—ME (L | BT
mo ok &

I E CEMERBREETROEREREL, BEORETIWATHES, TRBROMTHETD 5 R LI INELL
(ankle-brachial pressure index, ABPI) 12X Y EEMi SN TE 725, WTORETHBAHTIZE b %) TIKHAOBMAREE & FH
ST 2 2 L CH o 7o, AW T, HHRIMEE (nearinfrared spectrophotometry) % ERFRICH L, #HATRNIC
A% THEAMNESEABMBEENE TSI LI2X 0, WITHOBEEOEBIFEE K A&7, THEMEMEENIRME(LE
(arteriosclerosis obliterans) M BE W I, BEOPEEIZE VW THTANF, BLU OB TORE(LEHD
(oxygenated-Hb) & (L% Hb (deoxygenated-Hb) D EHETHIHMED & OB MZLE L3RRI GIEEIC & ) R IR
L7z, ToMEEEES L2, SREEOREE LTH L 1/2[EMM (1/2 recovery time) #HEL, #EEPLHLLNTE
7 K47 IEME (maximal walking distance), ABPI, #4178 77E # ABPI{E F 38 (ABPI reduction rate) & DBB eI L7z, &
7, MIRIFZEOREREM, H2VIEBHEONBIZL M ITo7. ZORR, 1/2BERMIZRRITHER (r=— 0.65,
p<0.0001), ABPI (r=—0.49, p<0.0001), & & UHATEME % ABPHE T (r=0.76, p<0.0001) L HEICME L. 1/210
TEER I B SRR A B IR IR R R TH . 0<0.05) ICE o7, MATHEMRIR T, 1/2 BIERFIZ
W THIZRTHEE (p<0.0001) (28H L7270, SEMTHEATLBENISHORMIRFTHEAZRINT S Z LT
% #-. Lipo-PGE; (lipo-prostaglandin Ey) O A #5877 TiE, 1/2 BHERRNEE SN THRS % THE (p <0.05) (ZHHH
L7 EodEEs b, WERIMIGE BBERAT OSTAMIC & &) TIRHPNEESAMEIE € i, AR, R
WIIIET 2 2 EFTELHLVIHMEETS D, J4US L) BRI O BAEE, WML BRI, BXUFOmEHR
FERBAICMTELZ LWL E R o7 .

Key words near-infrared spectrophotometry, noninvasive measurement, arteriosclerosis
obliterans, intermittent claudication, ankle-brachial pressure index

AR, EIERER OOk, AR O @S S A, KHT fo, FEYE, EHMECME S S, £, WElEe sy
b BYIRFRALHE B BRI L ), FOBTEL 4% E Y 5 EH S AL A LA EBEINIT I (ankle-brachial pressure index,
FHMAL EEZ LN A, BT IR REIR T OB IRaE LI ABPD) & < F THLEHIEO PBEIROMATEHETH Y, 2272
LB, BB VISR T O R & Fia ORET BIRMZEOFEEE, SIS & - T3 L & TR A~ O LR

AL, ZOMEAEM L Fontaine 5
R, WECTERET, iR

VLY BRI, LU BRI L TV b s £ 200, 5 5 BRI % 2 &l
RIE B LS WRREAERERTASAS O & AMEIZ A4 B R1E, & OIS 58

TWwWa. 0L & FREMELBIRT(CAE (arteriosclerosis ENDUEEEA DD, FNHEHH B LTy 77—l
obliterans, ASO) %2 Td, BHBEORKLIEZ VDN Y B RS IEY, WXe 7 U 7 T v AEN R 21z L B
Fontaine 4M4f Il £ O B MINAT 2 EHRETLHEETH 5. HLHASNFOHMAMFME SN TEL LarL, 2T
T ASO D EBWHEEIREEREIZ L Y ITb A, AR RGO TR MATEIREOWE 2 FIRE LTw2 2 &, BEME
AR & PR THLATTRIEAR, SR EOWBHETEPRES NS EEA(OLI L, BEFMBEE LTHRBSATEL
A%, I FE CRIBRMENATIE O BRI, £ & L TBATIRE THEASO B o BB AT IE, HITIC L 2 TR o kM
FTORITHEER THROMEDEICL D A SN TEL. BET MRS L o THI SR SR Ab. WA IZZOEMEEFMIZIEL,
DINSIFEERFMERETH L Z LIZEb N d 525, BT SAT R O TR O MATEIAE % B R BhBE 2 & D HERERY BT
PEHE I B E ORI T AL W) FEAKE L5452 FEEEZEZONS, MATHRAIZL2EEORBEERMT A

FRL114E 4 F 5 B2, FR114E 5 26 H=ZH

Abbreviations : ABPI, ankle-brachial pressure index; ASQ, arteriosclerosis obliterans; deoxy-Hb, deoxygenated-
Hb; lipo-PGE, lipo-prostaglandin E;; Mb, myoglobin; MWD, maximal walking distance; NIRS, near-infrared
spectrophotometry; oxy-Hb, oxygenated-Hb; 1/2RT, 1/2 recovery time; %ABPIR, ABPI reduction rate
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BiciE, L WEET, »poERENLFESLEERSL. 22
CEHEET, ABNBEERAHTEs ERERENICHETE 5
Foh4HIE (near-infrared spectrophotometry, NIRS) 125 H L
#-. NIRSI3, 19774E.Z Jobsis" D EBIEFRINEE F T DFE=

4 R OLIICES L TEOBEREORBICEIIL, S5I0ER
BB OIIRIRAEIZ & o TEBIT 2 2 L 2R LTUR, #
LWIEEMAEHEE & L TEE SNRARIEADD, HEILN
B, OISR TR T B RICERRNOIEE RS b h
TV‘ 70 8)22)29)30).

AR T, HITEMICE S 4 ) B R SRR B
5T NEREA BB 2 NIRS # i W CREEMICIIEL,
PSR S DATIEME R IF R E & R ST, EEEOEEN
BEEZD ) DHERE Lz, RIS, TROTEENCEY
TR EOBEBRRRHEANDIBAIZ OV T OE A 72

WHB LU HE

[. &%

19934E 4 A A5 199647 H T TIZRAEIED 1z IR KEE
S B RRESS 1 SM RN AR L7z, BRBERRSE I X 2 BB AT
REFETHTHASODABEEA3FI66 TR E L. WED
Wil B BIIR E MR IZ & o TH7 o 72, FRIBGESIE 2041,
R RERNL 23 B T o 72, FEHFIT4A7RED S 825% (68.2L=6.6
B, MRNEBM4IB, K2R TH o7, BERMEBEAT DR
ELT, REICHER B ERESITEMN & SRR LEMNIZR- 72,
a2y bO—-AVAREEEER, THRERES, TEREHREE,
BROLELLER, WPERBERT &0 L/ESNIZRIILLZ.

e BREEHRASH 108K (&FB M. 292+ 255%) BT 5NIRS
DUERBEHEE Lz, FHEIRETEEEOMAEDER
PR LREOE S N ERICH L TER L.

I. BE@EBE20hE RE

1. NIRSZ & 2l

1) #E, HE

OM-100A (BEtBfERT, F#R) (W1A) 2FALL. FEE
I FE LT Hb (oxygenated-Hb, oxy-Hb), BHEEE(LE Hb
(deoxygenated-Hb, deoxy-Hb) DILFRAMEIFIZIBIT B HILAR~
ZhMVOMEZANHELTWS, $44+%780nm, 805nm,
830nm DR/ B 3WROERINLEMFEL —F— e R T A
FH A FHOESETEARICE L, SEROEBTHELO
MEELESHEHIAMNTA N EVay -7+ AT —F)
THRIET2Z L8, BIEFICHRMSA O oxy-Hb, deoxy-
Hb DED & OMMBELRELE=Y —LTBY, Zhid
FRERIEE DR R 5 DR OBMEIREE BEICRYT5Z
EDER SN TV S PP R ROEBHECOMEL, L
—F—REFBELENEEDY— 7 LAVOEL EBIELE
(A ODzg, A ODgs, AODgg) &L, ZOfEELTFOEERIZ
£ A L#HD (total- Hb), oxy-Hb, deoxy-Hb DHIxHIELE R
EE LY,

A [totalHb] =1.6 A ODsg — 5.8 A ODgos + 4.2 A ODsx
A [oxyHb] = — 3.0 A ODgos + 3.0 A ODsgso
A [deoxy-Hb] =16 A OD730 —28A ODs()s‘!‘ 1.2A ODmo

Fig.1. Instruments for NIRS measurement. (A) OM-100A, the
instrument for NIRS. (B) An illuminating light guide (right)
and a detecting light guide (left) fixed on the pad. (C) The pad
attached to the applicant’s calf. NIRS, near-infrared
spectrophotometry.
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EXEBTA PFAFEZHRATA MH A Fid3emDEREE B
Wy FICEE L7z (J1B). ZBEEATOFEYREREDT
SAMTA FEABEBO4ELRELRED. 2oy Fi+H4I
EREN, POMBICBEL 2WEE LS 7 — 7 TR
JEER i HEFEE L (M1C), BRMATEHE (LD, SITAaMED,
BRI GLAD) 28 L TREFICHIE L.

2) HfTEW v
MEX12% (WTE) LMLy FILVETHORTENR
Toi®, BEOER (FH6828), RiEtrERL, EEER

2km THERI 345 (BEREIC L TH100m) OEBET L L7,

3) DG, BLU/2REREORE

H2 CEROUEHEERT. REMEH CIEEF TR
R, STEFP, BWELEE %8 L Toxy-Hb, deoxy-
Hbix & iz &R E 2 B Lz, —7F, BMERMERTR
B TIE B T RFFRTLEIE L oxy-Hb, deoxy-Hb & b (Z#IHIE
DEREEHER L2205, SITEMRKEZ I Y oxy-Hb 2T,
deoxy-Hbid LR L, A THEEIZITIZTFTRE LV HTA
TS L IRETHER L, 2L CRTRTRTEYL O
FHEHDEBRIIMP-oTEERLIILD, &L L THEE LIV
7o, BEEITEREITH S N7 oxy-Hb & deoxy-Hb HSiE R AFEE L 72
Wik E Type A, FERMEBATRGICTH 5 7z oxy-Hb & deoxy-
Hb 2584 2 k% Type B & L7z, Type BizBWT, #HEHE
L 7z oxy-Hb & deoxy-Hb ¥R HLZHIICERTLIDIZET S
BEFOTEENRCERTI2I L2090 s, ThEidERE
BEORELLTUTOZELRELL. Thbh, AFNELTH
FEICTRBEDIRSER L, HABMIBED25D112%% T TOR
& BTEMRTRL VEE L C1/20ERE (1/2 recovery
time, 1/2RT) (#) & L7z (®3). %8B, EHFERIHRTType BAS
Type AIZR o 72BI TR 1/2RT OB icho/zcb D & L7z,

2. BERAHITHEBEOHE

(A) ! ; E E
Healthy control ‘:_ : . i _i ______
Type A H H | i
b i ' .
>——|
Resting E Walking ! Resting
® [

_________________________________

Claudicatory patient
Type B

LY
'
'
1
t
1
1
mmmpmforido-

Fig. 2. Typical pattern of NIRS measurements for healthy
controls (A) and claudicatory patients (B). (A) Type A is a
common pattern for healthy controls. Oxy-Hb and deoxy-Hb
remain at the initial levels during the resting, walking, and
subsequent resting periods. (B) Type B is a common pattern
for the claudicatory patients, Oxy-Hb decreases and deoxy-Hb
increases during the walking period, and then they gradually
return to their initial levels during the subsequent resting

- period. , oxy-Hb; wzaaa ; deoxy-Hb. oxy-Hb,
oxygenated-Hb; deoxy-Hb, deoxygenated-Hb.

NIRS Dl % & Fl— D HATEM £ 1), BEIHEEROKE
DDOHETOWEFEETH 2 ERA-BETOREMEL &S
47Hi% (maximal walking distance, MWD) (m) & L7:. Wil
B, FEL%IT L CEREVSERE LA Z0OREOMWD &
L, stz Z ofiExd R b8 L7z, MR CER I H B
LABEEmEA s bEEMWD & L.

3. REHABPIORIE

RHIEIZBIT A REEIRB L CRIRE BRI 0UE %
Doppler #2225 (Flowscope ES-501, ARS Inc.) TZNZFNHE
L, 20k &0 LEIEHMEICNT 2% b L. ME0
IbENFDOLEZFDHEOABPLE L.

4. FITEWERABPHE T &

NIRSO#lE & F—DHTEK 2T, ZOERICHEL:
ABPI DT R ATLHIEABPLIC M T AR TR EHERTH L
%, FTAMEHABPIET 2 (ABPI reduction rate, %ABPIR)
EL7. MELDIE—-OHFEBLIOENTAE L. STaH
B ABPL AT 0 DFEFNIEZBRAL L7z,

5. BiREZRENR

REER MRS REDIR- T ICBIRER 2 EITL 72, WEDEE
X, 50% L EDkEEHEL LoRaREREE, BLUHER
EREBICSELE. REOHMNIIRERFTeHERE L, K
HR-W BBV AR PSR &, KER-IEEERESRER RO
% & B—{EIBREER, BXUWMEL A LI REESRER
RECOE L.

. sMEER &R

1. NIRSIZ X 2l BIHME

Type B % /R RIBMEBATR 1061 10 2R & L7, 8B
BALIZ & B30 ML EoE 2 A T2EICh ) AEOHE
7w, 1/2RTOBREZMET L.

2. FEEHEEEOHEM

MWD, ABPI, %ABPIR, 1/2RTiZ2WVWTHK 4, 1) MWD&
ABPI, 2) MWD & %ABPIR, 3) 1/2RT & ABPI, 4) 1/2RT
& %ABPIR, 5) 1/2RT & MWD OB DM 2 #E Lz, F—iE
BIOREEETH > ThH, HROMGRE & THIERIAR: 5
Al FREFNNEOFEMATRE L L.

3. BRIREORE, I L BHE

ABPI, %ABPIR, 1/2RTIZDW\WTHK 4, 1) MeiimaiiE L H

Maximal deviation

Bas. S

Resting | Walking " i Resting "

Fig. 3. Determination of 1/2RT. The duration from the time
walking finishes until the time the deviation of oxy-Hb and
deoxy-Hb becomes half of its maximum. , OXy-
Hb; aemem , deoxy-Hb. 1/2RT, 1/2 recovery time.
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Fig.4. Correlations among MWD, ABPI, %ABP], and 1/2RT by
Spearman’s correlation coefficient by rank. (A) MWD and
ABPI. r=0.48, p<0.001, n=53. (B) MWD and %ABPIR. r=— 0.59,
p<0.0001, n=50. (C) 1/2RT and ABPI. r=— 0.49, p<0.0001,
n=117. (D) 1/2RT and %ABPIR. r=0.76, p<0.0001, n=113. (E)
1/2RT and MWD. r=— 0.65, p<0.0001, n=50. MWD, maximal
walking distance; ABPI, ankle-brachial pressure index;
%ABPIR, ABPI reduction rate.



ERERE, 2) KBRS IR EBREERE & KBRS EIR
HIBREREE 3) i*ﬁﬁﬁwﬂiﬁtﬁﬁvﬁﬁﬁﬁﬂﬁﬁwfﬁf
it S DRA

4. HFRIATOLER

1) AT FREAT

TROTFEER T LAEATHRE LT, WRRICBY
% ABPI, %ABPIR, 1/2RTDZ{t#x H8IL 7.

2) EHxx S

BBk AEEOEBERECT, NEFEHSEIERIC X 5 Mk
BEHIMER, MAVREENEERS LX) B EEROSEE
WEHEENLYR-TOIRY 75 Y F 17 E; (lipo-
prostaglandin E;, lipo-PGE,) (—#&%4, alprostadil alfadex) %4
AL7. 1HE10 xgT5H M LM EBIRARS % L
BlExg s LT, 5% ICBIT A ABPI, %ABPIR, 1/2RT®
AR L. S ROAELERRESERBOBAIIT-
AN

V. #etEavaig

BONEEE TN TEHELESERZ (X £SD) TKRL
7o, B —EEE O T O 2% DME L Wilcoxon O FF 53 NEAL
wEr, BEOFHENEDREICIE Mann-Whitney D U R5E
AV, ELICERERS%RBTEESEbYELE. £, &
I B [ O o7 E i Spearman OJEM AR R OMRE
RV, ERESURMTCEELRMEMS Y & LA

3% %

I. NIRSIZ & 3 RAIENHHY

F—RilcBir s 2@0BzETIE, 1EE®1/2RT4136.9 £
80.2%, 2EE M 1/2RTAHT1383£97.7HTH Y, MAEDOMITHE
BEIZ 2P o7

1. BREEEROERE

1. MWD & ABPI

S3EAM R E R o/, MEOHICEELEOHEKB 2D
(r=0.48, p<0.001), ABPIH BV i3I & MWD lE» o7 (R4
A).

2. MWD & %ABPIR

S50 RE Lo, MEOHICAELZAOHBEZRD
(r=—1059, p<0.0001), %ABPIRZA K & Wi iE & MWD (24 A
-7z (M4 B).

3. 1/2RT & ABPI

17BN G Loz, MBOMEELAOHB L ED
(r=—0.49, p<0.0001), ABPI KW J{ilZ & 1/2RT xR 27
(X4 C).

4. 1/2RT & %ABPIR

1BEPHGEE LT, MEOMICAELIEDOMBE L ED
(r=0.76, p<0.0001), %ABPIRATK & WIZ & 1/2RT AR A >
7 (@4D).

. 1/2RT & MWD

soﬁiub WLk oz, MEOEICAELZBOHMBEED (r
=—0.65, p<0.0001), 1/2RTHEWVEIEZLEMWDIZED, -7
(M4E).

. BIRRZEDIRE, AL BEEE

WHER DI, FEORE CIIEERERNT2K,
AEREEEABETH- o MEOHMLTITE—FEIRRE
JEREA 4L, Z0) b KENR-IEE SR EIRIRE R 27 23 [,

KRR AR SRR B AT 18 B T o 7. HEHE
B 12 CH o 72,

1. PRl L AEREBETORR

ABPLIZSE R EEMT0.62 2023 TH oD L, HE
FERBETII049+024TH Y, AEIEL o7 (p<
0.05). %ABPIR 3 X Uf1/2RT AWM CHEER o7 (&
1.

2. KEVIR-5B BhR SIRR 2o B & ABE-IE R B AR ISR L
Jiizsudl)id

ABPI, %ABPIR, # & UF1/2RTi3V¥h b MEEM CH BRI
ol (D).

3. AR L E SRR TORE

1/2RT i B — SR TIX 119 £ 1008 TH o 720 123
L, BEEBRERETIE216+ 4B TH Y, HAEICEL-
7= (p<0.05). ABPI & '%ABPIR ABEM CHBEE R 245
7 (%3).

b
¥

EAS

Table 1. Comparisons of each value between stenotic and
obstructive lesions

Stenotic lesion Obstructive lesion
Values
n=29 n=23
ABPI 0.6210.23 0.491+0.24*
%ABPIR 15.4+20.7 15.94+15.2"
1/2RT (sec) 1214111 160+ 125"

The values are expressed as X==SD. ns, not significant, * p<0.05
versus stenotic lesion by Mann-Whitney U test. ABPI, ankle-
brachial pressure index; %ABPIR, ABPI reduction rate; 1/2RT,
1/2 recovery time.

Table 2. Comparisons of each value between aortoiliac and
femoropopliteal lesions

Aortoiliac lesion Femoropopliteal lesion

Values

n=23 n=18
ABPI 0.58£0.21 0.67+0.31"™
%ABPIR 13.2+12.2 12.6+152™
1/2RT (sec) 101£76 140+ 116™

The values are expressed as X=SD. ns, not significant versus
aortoiliac lesion by Mann-Whitney U test.

Table 3. Comparisons of each value between single and
combined lesions

Single lesion Combined lesion

Values

n=41 n=18
ABPI 0.5840.21 0.43+0.29™
%ABPIR 13.9£13.8 23.4+30.9"™
1/2RT (sec) 1194100 216+ 149%*

The values are expressed as X=SD. ns, not significant, * p<0.05
versus single lesion by Mann-Whitney U test.
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Fig. 5. The effects of arterial reconstruction. Comparisons of
each value between pre- and post-arterial reconstruction. (A)
ABPI. (B) %ABPIR. (C) 1/2RT. Each symbol (O) and vertical
bar represents X and SD, respectively. *p<0.01, **p<0.0001
versus pre-arterial reconstruction by Wilcoxon signed-ranks
test. pre, pre-arterial reconstruction; post, post-arterial

Arterial reconstruction reconstruction.
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Fig.6. The effects of serial intravenous administration of lipo-
PGE;. Comparisons of each value between pre- and post-
administration. (A) ABPL (B) %ABPIR. (C) 1/2RT. Each
symbol (O) and vertical bar represents X and SD,
respectively. * p<0.05 versus pre-administration of lipo-PGE:
by Wilcoxon signed-ranks test. lipo-PGE;, lipo-prostaglandin
Ey; pre, pre-administration; post, post-administration.
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V. BEE#% TOLES

1. AT

20 25 B bz L € TR MAT BT % 54T L 7. KREDIR-TT A
KERENAR /S A /X A5 B 10, KBHAR-BS B BHAR 75 1 2 S A4
LB, RBREDIR-IEEENAR /S A/ S AHFHT B 7hE, #EABE
EIR-TE R BRBINR /S £ S A AT LH1BE, BB ENREES L UK
BRENBR FE IS BT B MR ERERAT A58 4 161 11, 3#I3MK,
BEEREFICBITAREWNEREMI 22K TH 7.
ABPLIZHFRTAT0.51 £ 0.24 1284 L, ##£130.93+£021 L FEIC
FRL <0.0001) (B15A). %ABPIR IHTATAT14.5 +20.112
WL, MRIL15E3.0EFEICET LA (<0.00) (H5B).
1/2RTIXHFRTAS124 £ 94 FD 12T L, #Hffkld 16 £ 218 E HEIC
g L7 (p<0.0001) (E5C).

2. EF®S

1740 27 B2 xF L T lipo-PGE: % 8 H 8k A% 5- L 72, #2583
IS HED»S 290 (13.9£59HM) TH -7z, ABPLIZHES
BB TEEEII R 272 (M6A). %ABPIRIZHSRIAT17.6 £
212125 L, H&5#%1368+ 158 L HEIZIET L7 (p<0.05)
(W6 B). 1/2RT3HSHAT155 £ 1398k L, 5%
122+ 1058 & AEIAEHE L 72 (0<0.05) (H6C).

# =

NIRS % F W7o A s = BB OWED: L, Jobsis” Dk

EPCREGEIZER L CE LD, maRIOEER L L, THEH
& ARG IR O B T E 700 ~ 3000nm DEEEE 3. T
OEHONEIZTHRG B L THELLIC L, EFYEICLS
BIURED P ni-n, BE, HK, Bk C0EE-RICET
BZEBBICENTVE, Z0) b EELFHUHEETS 5 700 ~
1300nm o i B CHERAY 2 RIUH & b o AP EIIR o h T
D, SRFNEHEEEEETYEE LTEFOWESRL 2T
WAHDIE, ZEAEPMBEHOHD, 450K (myoglobin,
Mb), ZHIZI FI Y FYTHF N2 O—LFF L F—ELTH
%. Hb&EMblE, ZOHEBIZBITARNA~Y P VIZIEE A
EEFL L, BEAEIZI30nm I, BEEELE I3 760nm,
905nm IZIRILD E— 7 h%H 1), ZDARYT M AORLAEERE
MENREICFIASNS, $AF 7oAt y—+¥ik
B LR T 830nm AL I SRIC s T AMWIND ¥ — 7 5 ), BT
Bz s b ZOWRA %L RE, ZOFEEKI I FITH
BFREOWEICFHSING.

AHFZECTNIRS D ifilsg (2 L 723 & (OM-1004) &, 780nm,
805nm, 830nm D 7% % 3R HRIPERL —F -z LD
SIEEDNH R ZERA L T h 202003 mHg 22 OHE
B2z h 5 Hb, MbOEEHEMANE, BLUOF /o —LadF
Y=V OEALBTIRAEIC & o TRIFIICEST ™, Lol
2FEDEFRYE (760nm, 800nm) % 4 X D ARMEMAGIZ R L 72
Wilson & %2, 'H NMR % f\"C Mb DEEERIAIE £ B L 7=
Wang 63907 — 4 2 8E127 5 &, KFFEOMEMHEIZIIMD
DL wWEEZONSE, FhF s —L0FF I —F
DEOBEFRMMEIIIERICHC, FifROMELRE TR, 20
BEAEDE LR E LTHERELTWE EEZLNS, LIzh
T, TITHELUEBENELOIZL AL, Mo Hb DR
BHEOEABHNIIELTWAEEZ LIS, B, A
B ORI AEE L —F — O ERH 1L 100mW, 7 F A 3B
Td 1, American National Standards Institute T EHE® LT

EhoTwnah, Z0LHIINIRS DEMIIERAC, »OER
BB OBERHIELNETELILIlH L. K
T OEMEFA LEATAENP, BLU20ORZIZETS
BERMERATR O TR M EE R BT e L.
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Abstract

Since the severity of ischemic intermittent claudication has been usually estimated mainly by the subjective complaints of
the patients, or by the ankle-brachial pressure index (ABPI), it is difficult to accurately assess the severity of muscular
ischemia when the subject is walking. In an attempt to obtain an objective evaluation of the severity of ischemic intermittent
claudication, near-infrared spectrophotometry (NIRS) was clinically applied in this study to measure oxygen consumption in
the muscles of the lower leg during a treadmill exercise test. In the calves of claudicatory patients with arteriosclerosis
obliterans (ASQ), relative changes in oxygenated-Hb (oxy-Hb) and deoxygenated-Hb (deoxy-Hb) were recorded
simultaneously using NIRS during the walking test and a subsequent resting period. As a new indication of severity, the value
of 1/2 recovery time (1/2RT) was derived using the NIRS measurement, and its respective correlation with the maximal
walking distance (MWD), ABPI, and ABPI reduction rate (%ABPIR) values was determined. Moreover, the different values
were compared for different grades and locations of the arterial lesions, and also the change between the pre- and post-
treatment values. The value of 1/2RT significantly correlated with each of MWD (r= — 0.65, p < 0.0001), ABPI (r= — 0.49,
p < 0.0001), and %ABPIR -(r=0.76, p < 0.0001). The value of 1/2RT was significantly longer (p < 0.05) in patients with
combined arterial lesions than in patients with single lesions. After arterial reconstruction, the value of 1/2RT became
significantly shorter (p < 0.0001), while in some asymptomatic patients, the value revealed the presence of further, remaining
muscular ischemia. Furthermore, the value of 1/2RT became significantly shorter (p < 0.05) after serial intravenous
administration of lipo-prostaglandin E; (lipo-PGE,). This study demonstrated that NIRS is an original method allowing the
objective evaluation of the severity of ischemic intermittent claudication, measuring directly, simultaneously, and
noninvasively the metabolism of oxygen in the muscles during a walking test. Moreover, it also appears able to detect latent
muscular ischemia and to assess the effects of surgical and pharmacological treatments.




