Online publication August 7, 2008

OF =0

AT MRS HERHENE R

ML 8

BREICBT 5 V77 Mg oA ik

HOE PR MR D 729012
By OB EE AL IR I FERT CRE ERY &TH-I

B B RKMEIIRPIZEMREC S 5 REMFTEEE: & U TR RBERE (SPP) 0 AV 5 Tw
bo AEHNDIUL TR EBERMELEIC BT 5 N7 7 MRERIEOF 72 e EX L,

Nl W73 7T =%

(RI) & iV CTREIMITIRRE DR & A 72 AIISEEIIR, BISEEIRD N7 710

UHEPETE ERLIE, RS - RIKEOSPPIEE £ NENEEITAH L7z N7 T MHE BT

M O
(J Jpn Coll Angiol, 2008, 48 : 203-212)

I, RIFEMIBMEOEFEEFHCAHTH %,

Key words: ankle brachial pressure index (ABPI), doppler ultrasonography, resistance index (R.L.), skin

perfusion pressure (SPP)

FF

KIEBIRFMAZESIREDO R 7 ) — = 7I2iE, ffEH,
DIREE ATk & LC B - 2 BART I L (ankle
brachial pressure index: ABPI) 25— A IV ST
%o ABPLZEBIHTCHIE S 72 IHEIAINLT: 2 i DI
WHIMECHL TRobNTBY, ZOWEFHI3TE
B NI - 20X M) v s ERESEEET
HB, LrL, EEMERHEGIEECENEETI,
ﬁf}ﬁﬁi%@EFth’)iﬁﬁpf“% 0, H 712k ABRILA 455
IATR B WIHEITE, WFhoFEIIBWTH, FE
L0 R RE Eﬂr1ﬁf]‘(ﬂﬂméﬂ6 ZEDVHBH, F7
FEAE R ML) C 3R B & o 1L A3 8 BRFUE LU T ’ﬁT
To%Y, EHRHNENSTELRVWEAELH LY,
£, Fru X))y s lERE Lf_E@JJIIlF FENR
WIRAZE DS SN, FOMES 2o FHHEEILE
?i?miof‘ﬂ%ﬁ)‘ ANHEREAE R R AR B 5 B

JIFHEEOEEEAMR C, R A 40mmHg 2L
T@T&V‘W’C JHERFLE R DEEDH DY,

e Y v 7 — IR R HAR R

T ALIERE & > 8 — T R B B R AR A H A
VEEERE Y v & — T TR RSB S TR R

T LR v & — e R L AR

THE JOURNAL of JAPANESE COLLEGE of ANGIOLOGY Vol. 48, 2008

KAEBIR A VIR E DR IRALE OV E D TH B L
Ji R HEDTE (skin perfusion pressure: SPP) I3 L — 4 —
K772 MW 72lEFR TH Y, BT 1~2mmdD LA
%va@mm%WEﬂ%bLTwétb@W%mﬁ
JRALICIE BB SN WAL TH B, T72, RBHIC
WTIRAMITH 5 Bl E &0, 2FSFL *mj_“({ﬁl
ET DI EDMEETH S, % 72SPPldCastronuovo b (2
& % &£30mmHgbl I T & 1Lk R YU i O G o 1
REPEATE V25, 30mmHg A TR IENEETH 5 &
I NTB DY, FRERIMIL (critical limb ischemia:
CLI) D ESEEFHIICIE R ik e LR &
NCT5, BB SH L L7 7HE T, WEEZ
DY DVRENBRVIHER, AHMEED)CR AR ED
ToOIETCE LR VWEETRIELCMETEZWEED
b2, BN O TR LI L~V DPE 4 I
LN, BRRMICHERA AR TH L, 72721, SPPHl
ERREHIEM D C, TR R LIGD 723D
NThb,

Lt vy — TILREBINR A ZE 5 B4 5 —
At e LT, THOMEMRAOM, TR EE R
HEFBHIATo T b, FOMATFFIFER DS
ZHEV, EEAEMT N T MmEEE 2R L, £

2007411 H30H %A 20084 5 H22H %3

203



MR EPARAZ BT B 87T MGEBIEENT OA L | EAE ISR IR T D 72012

DIGRED LA SRR HZEDOFEE, 7R ENL
FHETHE V) DD TH b, BWEWHAETHEIR
BEDIRAL SR IE B T A IRALIC & 2 FEREO 7
O BT BHELG 5 NWEEVIBED L WA, RETH T
WX o TBHEER B L, F7 T MiEER i
TE DA A R Z L IIHMWICTRETH S, T2
F 75 MFTE A A5 DE 5 255 S WAUSIET A
WEETHS720, AHEERRE AL & O 7o RRH
EECTE LR VEEICBW TS5 2 L ATl fE
Thhbo

— AT K LT B B R AT CSPPAE A 30mmHg
58 O BEAE B LI 42 % CLIO BAE BE EAli AT 0] fE C
HIUL, ABPIH 5\ IISPPA EDRMAEIIMZ, M
B ORBIZE DL ORIUL A 2, BRI
EHTHLEEZOND, bUbIUIAWTE CHIYE)
RBAZEMEE I 28 L WA T OIREZ Hi &
LT, FRILEBHERAEIIBIT S K7 T Mtk
DI LWHHEHEREFEL, ThE2HWTRMED T
F ML & R A OSPPIE & ORI % #ist L72s &
72, TS SRS BT 2 BT Oie ik
(resistance index: R.I.) & JEERDSPPIE & DHIEIIZ DWW T
bBE L7,

¥ R

Bty — 2B T T UM B S A & SPPHlE
% [A] B A HEAT U 7 A ZEVE B IR A AL F8 2 8 19 (BB 168
B, P36, FHEREI £ 1) O THDH b, AT
M T 723U R O 145 % ot L 7214818 L O
g At IR0 (B 1k 5 61, 2otk s B, FH4Em47 4
) D20[ 2 G & Lz, BHESIBIONIRIL, HIRFEE
BEBFEDSB(73%), ENTEEH2560(31%), WHED
ABEEIDS165 (20%) T > 720 F 724 DFontaine 7538
(135, LEZ6L, LS, IVEE29CTHh -7z,
8 B TR ML LA D I R (B ZE 7 &) 12 & % AT
EDLOIZHERETH - 72,

B &

AR & LT, SPPHl%EIZIZVASAMEDICSH#
LASERDOPP® PV2000, B IM &8 5 ) i A 12 | GERk
AT 4 A VA BLOGIQ9 % v 7z,

WEBRE % 25125 + 1°CONEH T B o A4: bk
A= T304 LA L DM &8 (2 L 728, SPPllE &

204

I & B ARAT & AT L 720

SPPDlll5E 5 #:1d Castronuovo & D HFE+I N2 HE - THT
W, REERE R THE L7,

TR B E MR BT A N7 7 MEGEE O
i RO R TR BREIR, EEH CIRESD)
Wi, JERIHHSCTIE AT BhAR (anterior tibial artery: ATA)
& IR BIIR (posterior tibial artery: PTA) & L7z, ATA
EPTAD K77 MBI L TR Z 1T -
7oo WIESEITTFEHSYOGEL—HEICHSRT
WD, GEEEERDDDTHEET 5720, 4
HBUDIIZLT O & ) ICK W OB WML 3 /3
¥ — VI L7z (Fig. 1) o

ABLEIE @ DRI X B2 I2 6 AT, SRR
V2R 2 A D Welo

BRI © WG D A CHERRIAM AT I L 7237

CRIET © WA IS ARIR IS D B0 0, iR
b NEAT PRI e L 72

F72, DTFORERZHCTRLEEN L2,

RUL. = (L8647 5 5 L7 — 90 L ) /
R L

I E A R P AR ERR = TR L 72, ABY, BE,
CHIO 3 BERIILECCIE, BT (Scheffei:!V) 12 & 1
HREAEMGEEAT > 720 BREMICBUF 5 EAER ML O M
FEO L, BRI A DR LRI AT RS O
F LB S LIEENTRE ORI B 2 KB
BHEEOIBICIE, 2 EME A MAT L. /o5 EE
B X UM A HRIC B BRI & SPPIEOAME % — kAl
Ja CHET L7z & 5 ICSPPIEAS30mmHg i D BAE IR 1ML
AR 2 720 ORIEOEE L REZRD, H v
bATEEREM L,

s R

(DATADERH¥E & B ESPPORE

s NS HERE CIRARIE T O A0S &1, SPPfE(E
83.5 £ 3.0mmHg CTH - 72, xR EHHIZB T % SPPIE
1, AR (330%) T86.5+4.1mmHg, BRI (185)
T53.1+£3.9mmHg, CEIEI (71/5) TI340.2+2.1mmHg
THh o720 AR ZR Lt G B L s At g

HREFS Vol. 48 2008



By BT

130 5%

type B

type C

Figure 1 Novel classification of the wave form in Doppler ultrasonography. type A, Doppler wave form with
retrograde flow element in diastole; type B, Doppler wave form without diastolic element; type C, Doppler wave

form with anterograde flow element in diastole.
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0 Figure 2 Skin perfusion pressure (SPP) val-
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ues in dorsal (A) and plantar (B) regions in
healthy controls and patients with lower limb
ischemia representing type A, B or C wave form
in Doppler ultrasonography for the anterior tibial
artery (ATA) (A) and posterior tibial artery

Patients with limb ischemia
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Figure 3 Correlation between resistance index (R.I.) in ATA and SPP in dorsal region in all sub-
jects (A), patients representing type B and C wave form (B) and those demonstrating type C (C).
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Figure 4 Correlation between R.I. in PTA and SPP in plantar region in all subjects (A), pa-

tients representing type B and C wave form
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Table 1 Sensitivity and specificity of each R.I. value to predict the presence of
severe ischemia identified by SPP < 30 mmHg in ATA or PTA in all

subjects
ATA PTA
R.L
Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

0.90 95 57 100 59
0.85 95 63 100 64
0.80 90 66 100 67
0.75 90 77 100 73
0.70 85 86 100 80
0.65 75 86 86 87
0.60 70 91 71 91
0.55 55 97 57 91
0.50 45 99 36 92
0.45 35 100 23 95

Table 2 Sensitivity and specificity of each R.I. value to predict the presence of
severe ischemia identified by SPP < 30 mmHg in ATA or PTA in pa-
tients classified as Fontaine class III and IV

ATA PTA
R.IL
Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

0.90 100 33 100 44
0.85 100 33 100 44
0.80 93 33 100 50
0.75 93 43 100 50
0.70 86 48 100 63
0.65 86 67 86 69
0.60 71 76 57 75
0.55 71 86 43 81
0.50 57 95 43 81
0.45 43 100 43 88
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Figure 5 ROC curve for detection of SPP < 30 mmHg by R.I. value in ATA and PTA of all subject (A, B),
and patients with critical limb ischemia (CLI) Fontaine class III and IV (C, D).
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Skin perfusion pressure (SPP) has been widely utilized for physiological evaluation of lower limb ischemia.
However, clinical usefulness of Doppler ultrasonography to assess critical limb ischemia is still unclear. Here we
develop a novel classification of the wave form of Doppler ultrasonography (type A, B and C) and assess the useful-
ness of the new classification and resistance index (R.I.) in the blood flow recording of anterior and posterior tibial
arteries (ATA and PTA, respectively) at the ankle level to detect severe limb ischemia. Frequency of severe limb
ischemia defined as SPP < 30 mmHg in the dorsal foot portion was significantly greater in type C wave form compared
with types A and B in the Doppler recording of ATA. Similarly, incidence of severe ischemia in the sole was higher in
type C than types A and B in the Doppler wave form of PTA. The R.I. significantly correlated with SPP value. Appro-
priate cut off value of the R.I. to identify patients with severe limb ischemia was 0.7. In conclusion, wave form analysis
of Doppler ultrasonography is useful to evaluate limb ischemia, especially for detecting patients with severely pro-
gressed limb ischemia. (J Jpn Coll Angiol, 2008, 48: 203-212)
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