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Dog. Nembutal. The thoracic aorta. Foot-
foot or incisura-incisura time interval in
pressure and pulse waves. Note the pre-
ceded appearance of pressure waves in
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Fig. 5. Dog. Nembutal. The abdominal aorta.
Same observations as in Fig. 4.
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Flg. 8. Dog. Nembutal. The abdominal aorta.
Same observations as in Fig. 7.
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Fig. 12. Propagation time (4T) in corresponding
points on ascending limbs of the aorta-
femoral arterial pulse waves.
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Fig. 13. Same observations as in Fig. 12. con-

cerned the arterial pulse waves. Note
the decrease in AT is not uniform,
but 4T is slightly increasing on the
way of the ascending limb.
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Fig. 14. P. W. V. and apparent phase velocity in
human pulse wave. (aorta-femoral artery
system) Full circle: P. W. V. ; open circle:
apparent phase velocity. In young, normal
cases, apparent phase velocity in higher
frequency is nearly equal to P. W. V.
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Fig. 15. Same observations as in Fig. 14.
(femoral-dor. ped. artery system.).
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Fig. 16. Apparent phase velocity in pressure
waves from the aorta in the dog.
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PEIRFETL, PPW. VL IEALT, P.W.V.X
Ta =k QBRIE, lhizv, REMROHBTIE, %
HeLbiz, Ta ZiEEL, P.W.V. Z@EP432
FBCE VBB LVERRA, BEY, OENETHER
Zo5Th, P.W.V. 23600cm/sec DITFIC 3Kk
TR 5 o, HKEMROUEITE, P.W.V, Ta
L, BREBELLOCVHL LB LWEE, BI ok
-7,

Pk, 4RI 2EREE FEWEAR, XKEMH
BoRE, UK, P.W.V.xTa %, 2E—EEL
LY, BEEEAOBIIZ, WHRE X B HEMICHS,
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Dog, No. 4 & 10kg Dog, No. 6 9 12kg

P.W.V. PW.V
12 .m/igg 12 m/secx
'y
® X%
o, X X b4
101 ® Toxx 104 X %
ooz)?i
O% Xy X
coe °
8 o & 8
A A
N :A (oo} XAX
: (o] A‘
. 248
1 6 6 .. &’.
o1z . 016 020 o ;
: - 2. 01z 016 020,
P.W.V. Dog, No.5 & 8kg P.W.V. Dog, No.7 & 12kg
1] x%¥ ul X
. Xy
X ! xx
12 XX 121
. .
. o ®
1();1 10 i'h[-
+
o +435
8 0o ° i;.°° 8 ’%
)
A R “a
Ap O
o HPAYL o
012 016 020 024 012 016 020 o2
Ta sec Ta sec
P.W.V. and “ Grundschwingungsdauer

(Ta)” in dogs. The product of P.W.V.
and Ta is approximately constant by
administration of drugs and vagal
stimulation -or its resection. (O Spon-
fluctuation, @@ Adrenailne,
‘X Noradrenaline, + Hypertensine II,
A Vagus stimulation, A\ Vagus resec-
tion

7w, ENREICRY 3 EREE L Ta OBIRY, IR
LRBETH 572, :

#F1lizg, 4%, No. 3, BRI, No. 7 TEIMEITH
STEvn, Bmg, P.W.V. Lt Ta offF, BXU,
Vs #K 181, P. W. V. & Ta OZEFHOKHEERT,
‘A Eicoh, Vs, 8L, P.W.V. ¢t Ta 0off
X, LEVREYL, HI8oHlEAx SFEMHELHR
BLT, £ EriE, EFHBET S,

t MY BRRETR-TBED P.W. V. L Ta o
BALRIE, SMeSEMIc/z B, REFTHIE, K19
DEoic, 1 2DGELAKRDOBEREH D,

t b OZEHIT, TOBREAB L, KEROESC
BEHERDSL L FRENZICL2PDLT, K200k
5z, BFMER, BMEFE b, FHETHRS P.
W.V. & Ta ik, REROBKRE 7T, LaL, Ta
BEET B2 h, BFMERLBLEFDO P. W. V

taneous

Table 1. Change in P.W.V.XTa and stroke
volume by blood depletion.
Withdrawn Blood [Tax P.W.V.[ Siroxe
Volume (ml) (msec) ?ml) ¢
Before (0) 130 8.8
100 136 4.2
Dog 130 141 3.0
200 120 3.7
No. 5 230 122 3.9
270 122 3.7
300 102 2.8
(V) 173 10.4
100 - 136 6.4
Dog 200 126 3.7
- 260 120 2.6
No. 7 300 94 1.0
340 90 1.2
400 80 1.0
No. 5 & 8k :
Dog o o o g
@ No. 7 2
P.W.V. 70 12 ke
(e}
cm/sec
700
/ o 0
)
600
/o
/ ‘
500 -
160 180 200 220
: - msec
Ta

Fig. 18. Change in P.W.V. and Ta by blood

- depletion. Product of P.W.V. and
Ta decreases with advance of blood
depletion.

DERD L RBERICH B,

KA O BB & ko Fourier f@ifric X 2 %t
& & DEEGR

K 21 e HEREEA, K 22 cEBEFMEROEEIK,
KEBEIR, RXV, EEFIR~LFii#ERD Fourier i
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TRIAENNEEETR T,

FEEEE, BESMmEF L i, Hormonic FF
RBEO P EFlcoh, % Harmonic OMFHIEE
BLT 50, KEFR EEEIREFB~IC LR

P.W.V. (cm/sec)

900 } E o T.A. 27m. Normal
‘v 02200 x I1.7T. 211. Juvenile
“_ Hypertension

800 |

700t

i S 221200

500t

400 500
Ta (msec)-

Fig. 19. Correlation of P.W.V. and Ta in man.

PW.V.
cm/sec . N
O Normotension 171
1500 f . R .
. ® Hypertension 164
. °
‘T"’".—.' ' .
1000 S L B ¢
N Y S
. ——2, ° o e
. .....: o% R R
o] o ok e kg
—or—a L B 3,
e o g0 8 o
P P Rl L B S
. St PN —Q‘z-g_q‘__ °
hd o Tae o
o * 3y @8 0s0® "% 0 a :o
05,0 4 o % ”“qoo o oo [ o% P
0,0 1% P 2%he s 20,
500 e T oo | ee | e o
a2 e °
200 300 400 500
Ta msec

Fig. 20. Correlation of P.W.V. and Ta in nor-
motensives and hypertensives.

iz}

v, # 1 Harmonic ® 5% 3E[E&3~V, %2, 3 Har-
monic O 5D 5EIGBHEMT S5, 0 EHAE, HER
BHIT, LVERCHLN, LACRBEBHRTE, £2

Hormonic @ 5% 3% &2, 8 1 Harmonic kY, K

Young, Normotension (5 cases)

9% A. carotis A. femoralis A. dorsalis pedis
50
40 ’
Q‘ H
sf |\ * |
A ‘\ 4
20 ‘\ : r N
b... \|
10 4\ T &
oL 1L ?\"‘? N4 | N4
4 56
Harmonic No. 12 34 56 12 34 586

Fig. 21. Relative amplitude as a function of
frequency in human arterial pulse
waves (5 cases of young normoten-
sives). Note the increase of 2nd and
3rd harmonic relative amplitude in
the femoral and dorsalis pedis arte-
ries, which is particulary obvious in
cases of young normotensives.

Old, Hypertension (5 cases)

b A. carotis

hit A. femoralis A. dorsalis pedis
50
40
\ LY :
\ \ b
30 Yy \ N -
' \,
| \ “F
20 } { 5
i \ \
10 ' N 1
gL | s $e
S-S ... ~§-.
ol | vt HE N L
2 34 58 12 34 56 12 34 56
Harmonic No. °

Fig. 22. Same observations as in Fig. 22 (5 cases

of old hypertensives).

Modulus Dog No. 3 10kg cS‘
(mmHg)
15
10
5
0
Harmo.1 23 4 5 12345 12345 12345
No. . . .
. Descending Abdominal External Iliac
h
Aortic Arch(A) - Aorta(B) Aorta(C) Artery(D)

Fig. 23. Modulus as a function of frequency

in pressure waves from the aorta in
the dog.
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LREBEAND 5T, TR BREA~T IR LR,
IRE DN BB ICH bR B0 X ) BREE, 1 XOK
BRI RO BEREAH b A LD OIS (K 23),

—%, KBEEIR, B, EFHROBEEOKE X
PARTHEEL LTCESEDREHRH L, R20K5iL, T
BIIRAREE & b, BEFMEMICL 6, HEREMARK
THBH, FOEZ, L RETHRTEHTLHD, %
7z, AH—BICH-Tix, 2hiz, BEEEIRDO H 0F»R
KE&EREETRT, &5, DA (Th) L Ta 0K
RHhB L, BEEEATIE, ABIHRTL, BTHIRT
%, Th/Ta i%, 20~26 Dh\7Eich b, FEix, %
nEh, 226, 232 ChH 3, BEFGMETIE, TR
L3, Th/Ta i, 19~45 OH W IFicL<BHL, —
i@ﬁr‘ﬂﬁf&ﬁ")fCo :

Tibb, BEERIEZ, HEFESEHT, EENICHRTD
I VEBHICKEL Y, Lid, oM, KSR
XU BEEIRT, WbLB L, 2, TOETE, O
AL Ta 0BERYL, £fT2~25:1 oBRERT,

COEDOELD ' ‘

D 42T, HBRIICBE L KBGO IREE
B L ABREIBREEORIL, BRITOIZH, EBYAH,
BB\, REMERE, Ukt L, BREREEILS
®HEEDL LT, RIE—FEEE LY, TOERCH

AT BhEY, Windkessel ks, MLy,
BIEFEELTWB WO HIREI T 3, & FOBEED,
DRV EM I B, REH, HDVviL, ZEFD
EHETHIE, RROBEmEH 3,

4 XOBMO S CZEIRRICBZ 2|RE, BHETD
3N, SHROEENAROBIVERKZLTY3LED
Hnd,

2) Wiz Fourier @iy THhi=E 2, 3 Harmonic
DENOEE L BEROKE &1k, &I, R
ohEARL, ZofEm, HEREEFATIVERTH
5, TOBETE, DAL Ta Oy, £617T2.0~26
DOBERICH B,

BEEL, KX VORNELBEREDZ L SN 5,
ZLTHL, Z0OEER, IREEED1/2~1/3Th5
LT, EEFRIEEIREOE 2, 3 Harmonic D
NEBICHEELT, TORBEHASEIZLbEL
Hid,

IT BB E B DERFREBIER

a) KEIIREHR (R DOIREEE

W&, BIU, FHik ‘

b b 778 flicoE, WK, BI, KEEBEIIR 4 Bk
WERERL, IRGEEREE L, 778 flik, SWIME

Table 2. Correlation between the height of dicrotic wave, Th/Ta and 2nd
or 3rd harmonic relative amplitude as a function of frequency in
femoral and dor. ped. arterial pulse wave.

A. femoralis/A. dor. ped.

Ta Rel. Amp. (%)
Case No. (msec H Th/Ta
) 2-Harmo. | 3-Harmo.
1 452/425 | —13/14 11.1/160 | 11.1/160 | 2.18/2.32
2 390/431 1/19 26.2/28.1 | 10.1/10.9 | 2.26/2.04
3 346/348 1/30 20.0/30.4 | 14.1/156 | 2.58/2.57 .
Young, Normal 4 407/389 | —10/14 24.0/26.0 | 11.0/150 | 2.17/2.26
5 282/360 —5/—2 | 21.8/22.6 9.6/ 9.9 | 2.10/2.42
Mean —5/15 .| 23.1/264 | 11.1/133 | 2.26/2.32 -
1 252/240 | —19/—2 | 20.5/20.0 | 12.8/11.0 | 4.29/4.50
2 344/321 | —12/—4 | 20.3/19.6 | 13.5/11.2 | 3.40/3.64
3 287/272 —6/0.3 | 17.9/245 | .26/ 6.6 | 191/2.02 -
Old, Hypertension 4 280/306 —~7/1 20.9/26.3 | 11.9/19.1 | 3.18/291
5 288/290 —5/15 22.0/31.5 6.3/10.4 | 2.18/2.17
Mean . ' —10/5 20.3/24.4 - | .. 9.4/11.6 | 3.21/3.05 -

H = c—b/ax 100

a: Height of Systolic Peak
b: Height of ¢ Predicrot. Tal”
¢: Height of Dicrotic Wave
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%, 3604 (58220 f, % 1404 BXV, HIMEH,
418 f5 (552694, Z 1496 THD, EOEHFODT
i3, BF»691FThs, Bk, BIRMAELES #
DR, FRZOEE, BXU, EELHERR 55
Wiz, BEOEME, FhETTHIREEECEETS
WREMES B B2, WHRELTRERLEP ST,

KBRS RO IREGEE X, RBICSELE, EHike
KEEBIIR 2 BT, D7r< &b Wi, EART
1/5 o 5 Gl - 725z (AT) 2¥HL, RO
ZEEoEROES () THLEE L, Thbb,

Wl (P. W. V.) =1/4T (cm/sec)

ToEw, i, EFETEHEILLL DR AW,
hroikclL Tzl i, REPEAEIEL Y, 2B
AREMER B 5,

MmE, A EBicliy3HEEBEECX > THEL,
S mE (Pm) b LTk, Pm =043 X REE + HiiE
&Rz,

FE

E7z, HEHEMLIELE LT, gEHIZ-oE, FHED
g0, RPEEEIZOWTCRE, BEEREEZRD, EHER
Z ()%, oHRE#E, EROMIXYwbLBL
STFRTVEWIEE R LrD2CTHELR, %
e, FIBOPECEER, BHLE» T, ZEOER
HBlediciy, EHEEZ t 0975, XV, t 0025 L L
T, ttest L XBMEEITR T2,

B &

ROERFEEEIC-E, Thi, £, & BLU,
MEEDBERE L 6Nz, TOE, REGEEICZ VT
BiES L IiF o Summation effect # XiF 5729, I
E, »3vix, E&50—F% BEED Parameter } L
7o

S L IRBORE

SFMEF, BXY, BOEFIZoE, E£5%210F
Tl &5 C, BS LRBEEDOBERE iz, 31T,
SEMER (360 5], 4%, BMEF “18F) o4

Table 3. P.W.V. in the aorta-femoral artery system and age,
on the special reference to the sex.

Normotension N: 360 (m. 220, f. 140) Ps, Pd, Pm: mmHg, P.W.V.: cm/sec
' A Mean Values v ‘ ‘ PW.V.
Age-Group |[N:
: Age Ps Pd Pm P.W.V. s t ()
~19
Total 45 16.7 121.0 54.6 82.4 542.8 79.7
m. 28 17.1 120.6 529 82.0 552.3 79.0 —4.66 (X)
f. 17 16.1 121.7 61.2 87.3 527.1 820
20~29
92 24.1 118.5 68.9 90.8 595.5 90.4
56 24.8 117.8 69.3 90.3 595.0 103.4 0.275 (X)
36 23.0 119.8 68.2 91.0 596.2 82.0
30~39
59 34.0 119.0 71.4 92.4 637.7 108.9
39 34.1 118.5 69.6 91.1 627.3 112.0 5.75 (O)
20 33.7 119.9 74.6 94.1 657.8 96.5
40~49
39 44.2 116.1 71.1 90.6 658.0 1204
21 44.3 114.0 75.3 91.8 640.0 127.0 4.78 (O)
18 44.0 118.9 65.7 88.2 679.0 107.5
50~59 v
59 54.8 124.3 78.4 98.4 736.3 118.6
34 54.3 124.4 78.2 98.2 730.3 101.6 243 (O)
25 55.7 122.6 78.3 © 973 744 4 135.2
© 60~69
44 64.3 132.3 78.0 101.0 831.0 159.8
29 64.5 129.9 77.0 99.5 821.4 160.0 2.74 (O)
15 64.1 136.5 79.6 104.0 851.3 153.2
70~
22 74.4 127.1 65.1 92.1 842.3 161.5
13 73.6 123.2 72.2 94.2 852.6 162.5 1.37 (X)
9 754 133.0 60.4 - 91.9 827.5 96.0
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Table 4. P.W.V. in the aorta-femoral artery system and age,
on the special reference to the sex.

Hypertension N: 418 (m. 269, f. 149) Ps, Pd, Pm: mmHg, P.W.V.: cm/sec
Mean Values P.W.V.
Age-Group |N: Age —
Ps Pd Pm P.W.V. s t ()
~19
6 17.7 164.0 96.0 125.0 678.0
5 18.2 165.6 96.4 130.4 680.0
1 15.0 156.0 94.0 120.6 669.0
20~29
39 249 162.0 99.0 126.5 747.1 104.6
26 24.71 156.9 92.6 120.6 737.3 75.6 3.76 (O)
13 25.3 172.1 111.8 137.8 766.5 116.3
30~39
31 33.9 179.0 104.0 136.5 856.7 178.7
20 34.6 183.0 109.0 141.0 872.0 175.8 —242 (X)
11 32.4 170.9 95.0 128.0 828.9 177.6
40~49
65 45.7 179.8 106.4 137.9 918.5 174.6
36 459 179.0 107.8 138.3 922.4 193.9 1.35 (X)
29 45.5 187.0 104.2 139.7 912.5 - 148.6
50~59
114 54.7 187.6 97.0 136.5 1001.0 198.2
69 54.8 193.5 95.3 137.3 928.0 199.5 36.78 (O)
45 54.2 178.5 99.6 133.6 1111.9 196.5
60~69
111 62.9 173.0 93.3 127.3 1058.0 164.8
75 61.6 177.0 93.9 129.4 1041.0 190.8 5.63 (O)
36 63.7 159.5 89.5 119.5 1064.5 88.4
70~ .
52 73.0 179.0 94.0 130.5 1075.0 192.5
38 73.0 177.8 93.4 129.4 1060.0 195.6 4.70 (O)
14 72.9 182.3 95.6 133.1 1114.3 176.7
th, BLY, BhBlicHiz, £, LE REEEOFE  SICENT 38, A—E50o@3FmEFIC 6, 2k

BEErRT, ¥,

s i, DRECEEOEERZE, t X

WREBEERL, TOEFICLZEINEDS, L VER

IREEEDBELEO t EERL, () AOHNL, FE
EOHBTLE, XHIE, BV LERT.

SFRIMEFO Pm ik, £3, KN240Xdik, KL
LbiToR BT 58, 07 A OFRETE, &
F—ET, 0FHETREICRY, VFRETE, &k
WS T B, L L, 0FUTO#ERE, Pm i1,
“hic, 90~100 mmHg & 3,

B MEFORBCEE X, E4L L biBnT 325,
ERTHIES—REEEHL, K27T0X5ic, ®
B\ S R E R L, 40FH 5 60 7% TOHELH,
PRBIRTH B, ‘

—7F, IREGERE OEERZED,
ErizH 3,

GBIMEMD Pm ik, F£H5k), 0FHE2ERET
295 0ERERL (K29, IREEER, S5kt

S LbITHENT S

HThs, BEHEREZT, IMee L bic@int, B—Fy
OEFEMEF LV bREVHARS S,

PR & PREGEBE

FRMELTIX, 2025 69 ?i'@@ﬁf, D
IRBEEEI BEL Y S RTHY, ttest TH, 30Fnn
) FTHEDEED B,

e, BIEATY, 20FAHL 0FUULT, KD
WREGEREE I, BEL VARBIKREY (K3, 4, K29,

M FE & BRf B

Bk, BE (~29F), HE (30~50 ) BILT,
ZE 60F~) whbid, Pm % l0mmHg Foicl &
- C, ML REGEREOBRE A7 (RS, 6, 7, K25,
26),

FESEL DS, REGEREX, IECEE VICHALT
¥, ThER267T, OOHBILLTAHS L, BEH
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Table 5. P.W.V. in the aorta-femoral artery system and blood
pressure (Pm), especially refered to the age.

Young Age (~29)

N: 182 (m. 115, f, 67) Ps, Pd, Pm: mmHg, P.W.V.: cm/sec

Mean Values
Pm-Group | N: Stand
Age Ps Pd Pm P.W.V. Deviat.
~89
Total 57 20.2 110.3 59.5 815 555.6 84.4
m, 36 20.5 111.2 60.2 82.2 554.7 78.9
f. 21 19.9 107.8 58.4 79.9 557.1 104.8
90~99
63 21.1 1220 71.0 93.0 587.4 84.2
40 21.2 124.3 68.9 92.4 595.6 88.9
23 21.0 118.6 74.2 93.2 575.8 76.4
100~109
27 20.3 136.1 76.3 102.3 610.0 80.3
17 21.2 139.8 75.0 103.0 624.1 82.5
10 18.8 129.8 78.6 100.6 586.1 90.0
110~119
10 234 155.2 84.4 114.9 734.4
8 23.4 155.5 84.0 115.0 767.8
2 23.4 154.0 84.0 114.1 601.0
120~129
6 24.3 156.5 97.3 122.8 712.3
4 24.0 164.3 93.0 123.5 744.0
2 25.0 141.0 106.0 121.0 649.2
130~139
8 23.1 172.5 109.2 136.7 792.5
3 22.5 188.6 106.0 141.5 751.6
5 23.6 162.3 111.2 133.2 817.0
140~149
6 22.7 176.3 115.7 142.2 791.0
6 22.7 176.3 115.7 142.2 791.0
0
150~
5 22.0 206.8 130.8 ~163.8 8244
1 26.0 200.0 140.0 166.0 855.0
4 2;/0 208.5 128.5 162.5 839.3

T, ZOHEMPHEBHS 30T, K261k 35
X, < 031 (cm sec/mmHg) TH5, Thiztikw
L, BEHTE, IVABRLHRZTRL, TOSERE,
0.57 (cm sec/mmHg) ThH 3, HEFHTIX, Pm 102,
BLY, 143mmHg EH#EE > S FRMRERT
2, Pm 102mmHg PIF Tk, HEHFL, Pm 115~
143 mmHg Tk, BEEHL, BE-BLIEETRT,
¥z, K25, A—MEMEICRT 5 JESDOIRBEE
£ 5R5 L, Pm 140~1499 mmHg #BiHi3, 2hlc,
HBESHESEHED BREBED D, Pm 140~1499 mmHg
Tk, HEOIRKEESD, BELDLTIMLEbs Ty
D,

ZOHEDELD

778 Bl RENRFIE RO IRBGEE 1220 &, WREGEE &

FEy, ME, BXT, il 0BRE L 6N,

BREGREE N, il L C#ind 325, BMERT
X, SEMEMICS SN, MFIL3EMOEAR,
BIERNTH 3,

MEBNIC & B AREGEE OMEIX, SEMLESTIE, Bb
KHEEETAONh, THOLFPEBICKELERRL
Tco BILEFIT, ZOBEMPS, PUREEITK SR,
S50 FLLECik, ZHEOMER, ABIAKED ST,

WREGEEE 1, SIFMED % UICHE L THEmd 523,
WREGEE—MERE TH S &, BERTIX, BERIY
AEAAEE b oMRERLE,

b) XREMRGHR (B0 & UE BNk GRHE) IR¥EEE
BE D Ehs ,

W, BIW, HE
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Table 6. P.W.V. in the aorta-femoral artery system and blood
pressure (Pm), especially refered to the age.

Middle Age (30~59) N: 367 (m. 219, f. 148) Ps, Pd, Pm: mmHg, P.W.V.: cm/sec
Mean Values
Pm-Group |N:
Stand.
Age Ps Pd Pm P.W.V. Deviat.
~89
Total 45 42.4 109.2 64.3 83.8 661.5 108.2
m. 27 42.8 110.0 63.3 83.8 644.6 85.8
f. 18 41.2 108.9 66.1 84.6 691.2 126.7
90~99
56 43.4 117.5 73.2 92.2 683.5 106.4
38 43.0 117.3 72.1 91.6 680.0 104.4
18 44.6 117.8 74.5 93.0 696.7 111.8
100~109
48 47.0 129.8 80.0 102.0 714.4 157.8
25 48.3 129.0 80.0 101.5 709.2 143.2
23 45.7 130.7 80.0 102.0 720.0 170.3
110~119
48 49.3 148.5 89.9 115.4 855.9 1734
28 49.0 148.3 89.4 114.9 883.2 193.6
20 49.8 148.7 90.6 115.6 819.1 144.2
120~129
50 51.5 162.8 94.2 123.7 927.0 202.7
28 51.7 162.8 95.9 124.4 927.0 204.5
22 52.0 162.8 92.8 122.8 927.0 186.1
130~139
48 48.3 178.5 101.6 135.1 995.6 235.1
30 48.3 177.8 102.0 135.0 981.8 243.6
18 48.3 180.0 100.9 134.9 1024.3 230.6
140~149
36 47.9 190.5 109.2 143.7 1065.4 214.5
18 45.4 187.8 110.4 143.9 1005.8 112.2
18 50.1 192.9 108.4 144.9 1115.1 270.2
150~
36 447 216.8 126.0 165.5 1049.4 265.9
25 43.9 222.3 126.0 167.0 1036.4 240.3
11 46.1 204.8 126.0 160.0 1078.6 284.1
e b 124 )T, EER—KBERLYBEE (C) & 29 FLUITD 882mmHg 56, 60FplE X, 1060

bz, EEIR—EBEHK (C), BIY, KEZHIRk—E
Bakx BRE (C) ZRFICHE L, 1244013, &
WIMEE 75 6, BOES OB THY, EFDMHE, 16
FhoNFThHs,

2Tl EBIRE FEEIC->&, £y, LY, OEEZE
BL-o-, HiXEREOIRBGRE & H# LT,

S LHIPR, BLY, KEIREHERE OBER

BHEME, BIY, BFLEMI-SE, 4%, 297
ZIF, 30~44F, 45~59F, BEIU60FLL Fp 4 &ic
DI, REICHETHOES, ME, BLY, HEIK
TR BIRBCEEDFIELZRY . Ei, Qi i, &E
FRIEBIT S C/C, Q. i, G/C 2RT,

SWMEFD Pm 1%, MFICE by oL,

mmHg L7 57, —F, BIOEMD Pm X, EHiC
Yo T—EDBERERE R,

2, FHIREO KEEEEZ, SWOESR, BX
W, BIEALDOEEFHETHZ L, wsiZAIT,
EOESTY, PRXVREOIREEESKTH Y,
Ci<Co<Cs DERMBIRILT 5 (K 27), 7272, 60FLL
ik, C<C<Cs T, WRKDIRBEE M LR DO IR
HE ExboTo, £, IS LER Y, &L LT,
C-C,, C-C, DL 23 EmILHB, Thbb, G
i3, NBEDLIIZ, IFIELbREY, RFTERNIC
it 52, G, C; TH, ZoO#M, FhEZHT
72y, Lk, Gk 60FLUET, »ix-THD
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Table 7. P.W.V. in the aorta-femoral artery system and blood pressure (Pm),

especially refered to the age.

Old Age (60~ ) N: 229 (m. 155, f. 74) Ps, Pd, Pm: mmHg, P.W.V.: cm/sec
Mean Values
Pm-Group |N:
Age Ps Pd Pm pw.y. |Stend.
~89
Total 15 68.7 106.2 62.5 81.5 779.0 153.2
m. 11 68.2 106.1 64.6 82.6 772.5 159.0
1. 4 70.0 106.5 57.0 79.0 798.0
90~99
16 68.6 126.3 69.0 93.5 894.0
11 68.8 138.3 68.7 98.7 994.0
5 68.4 120.0 69.6 91.6 783.8
100~109
25 67.4 133.0 79.8 102.3 895.6 203.0
15 66.6 133.0 79.8 102.3 923.0 2278
10 68.7 133.0 79.8 102.3 854.0 155.0 -
110~119
38 66.0 152.1 84.3 113.3 966.3 143.5
24 66.4 151.0 84.3 112.8 967.3 151.2
14 65.4 153.9 84.2 114.2 964.9 142.5
120~129
51 66.8 164.2 88.8 121.3 1067.0 170.2
35 66.7 163.7 88.0 121.0 1030.5 169.2
16 67.1 165.0 90.3 122.8 1147.3 190.9
130~139
43 66.0 179.0 97.8 132.3 1060.0 156.0
30 66.3 180.0 97.8 132.8 1039.0 151.4
13 65.6 176.8 97.9 131.9 1103.0 160.0
140~149
24 68.3 194.2 103.4 142.9 1053.2 2184
14 66.9 196.8 102.8 142.8 1104.7 2420
10 70.3 190.4 104.3 141.3 981.2 191.5
150~
17 70.1 2110 105.4 151.4 11955 248.,5
15 70.8 210.6 105.9 151.4 1203.8 255.4
2 65.5 215.0 102.0 150.5 1133.5
T, i G i, meicE by, LAY T S, wiZ, Pm 100~139 mmHg Tik, HEBHELRE N
Ui T, EBD Q,, BIW, Q. bMfict bk T3, —F, Cp» C bMEDNELIZE DRV, BBER
WEDT 5, PIZHERTEH, ZOFEIE, G LIvserT, &
#F9iz, G L G, BXWY, G r G oMEERE K, G ik, »RIOEBRETRT. T, SEIRE,

(r) & tfE ) 2RT. FEMEFATE, ThZh,
0.352, 0.277 T, P =05, 025 & LCHEDIHES 7t
R, BIERTX 0072, 0.71 L 729, FHEHZ A A - 77

ME» SRR, BIU, KIEIREEE DGR

Pm % 10mmHg FoRXY1 Y, PREEE L 1 F 0%
L6~ (F10, K29,

WREGEEE 1Y, B E S, MECELICHFILT,
BT 558, TheR29cAh5E, C i, mMEDOHHEN
e b, STERMEREZBDCTHEINT 5, 0L
Aix, Pm 938 %X, 1435mmHg ichy, Db

VWFRIZRBWTH, Pm 93.8mmHg # 5 103.0 mmHg
T, IREEEDOVWHLS LWHMEAR32, Th
X, M290k5ic, ZoRICRT3EEESOENR
EEBL T3 LEbh3,

¥z, FA—IMEMEICBIT 3 REke BRE % kT3
L, ESOHE LR C<C<LC BT 5, %77,
C-C, 11, MECEFICELEV; LW ik
%,

ZOHEDELD

FRIRIRE O & & b, PR Bk % B & RIRFHE
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Table 8. P.W.V. in central and peripheral artery systems,
especially refered to the age.

Normotension N:75
Ace A Mean Values
ge-rroup N: ge TAorta- | Aorta- |Femoral-
Ps Pd Pm Femoral| Radial|Dor. ped. Q. Q.
~29 123 23.9 1163 |- 662 88.2 588.0 750.0 870.0 1.28 1.479
30~44 16 36.4 119.8 77.8 95.8 660.7 808.0 980.3 1.22 1.482
46~59 22 53.0 126.1 | 82.0 101.0 706.7 875.0 965.3 1.24 1.37
60~ 14 65.3 131.1 85.7 106.0 860.2 9134 1071.2 1.06 1.24
Hypertension N: 49 ‘
~29 9 234 176.4 111.1 139.0 751.0 1022.0 1245.0 1.37 1.66
30~44 10 419 172.8 107.8 135.8 763.3 934.0 969.4 1.22 1.27
46~-59 17 53.0 1960 | 105.8 144.8 994.5 1067.6 1118.8 1.07 1.12
60~ 13 67.2 176,0 98.8 132.8 1038.0 954.0 1119.1 0.92 1.08
Total N: 124
~29 32 ‘ 23.8 132.4 78.8 101.8 612.3 826.5 975'.4 1.35 1.59
30~44 26 38.5 140.0 89.3 111.3 700.1 856.4 976.1 1.22 1.39
45~59 39 53.1 156.5 92.4 120.4 832.0 958.9 1032.0 1.16 1.24
60~ 27 66.2 154.3 92.0 119.0 945.7 | 9329 1094.0 0.98 115
P.W.V.
(ecm/sec) N

. m, 220
Normotension 00 f. 140 P.W.V. (cm/sec)
1200 ) 1200 =1 Young Age ( ~29 yrs)
m. 269 ) Middle Age (30~59)
- @ ® . N O A 60~
Hypertension [ o-® £ 149 T Stiniats Devation
° 1000
1000 800
600
800 .
PmGroup: <80 90~99 1000109 10~119  120~129 T0~139  140~149 ~150 PmCmmHg)
N: 574515 635616 274825 104838 G051 84843 6362 5%
6001

Fig. 25. P.W.V. in the aorta-femoral artery

| system and age, especially refered to

400: Y the blood pressure. P.W.V. increases
‘ with the increase in Pm.

v,

"Pm(mmHg)
1500
200 — T T —
100: . T : .
puon mOTTITI T e Table 9. Correlation coefficient between central
and peripheral P.W.V. (P = 0.25)
0 10 20 30 40 50 60 70 , p P L .
Aorta-Femoral Artery System Age(yrs) Aorta-Femoral |Aorta-Femoral and
. . and Femoral-Dorsalis
Fig. 24. P.W.V. in the aorta-femoral artery Aorta-Radial pedis
system and age, especially refered to
the blood pressure. P.W.V. increases r t r } t
with the e s but hyper- Normotension| 0352 | 306 | 0277 | 247
rease in
fensive cases show steeper me Hypertension| 0072 | 049 | 0071 0.49

of P.W.V. in general.
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Lz 127 flizo&, #ERkxEERES, £9, 0EE2E
BLAENGHB LK,
BEIREOIRESERE X, RA—0&ES, BXW, MET

A (Aorta-Femoral Artery)
B (Aorta-Radial Artery)

PW.V. (em/sec) C (Femoral-Dor.ped. Artery)

1200 & Nopeniension

X, ELAEORIE, FIRXY, MHEBROEFHIKER o Mean Value

EERL, C<C<s OBERARILTZ, LaL, & 100

4, BIUY, MERET+icoh, HiXERAEOIRBGEE a0

DERDEL BBEARD B, Thbb, BiEEHIRkL K

HE, F£4, BXUY, mMEOCELIZSh, HENAY %

RN B0, PEGIEEIR Y SR ORKE, ThE

ERBTR -"ABC A B C A B C A B C

EL, &I BREE, KRBT 3ES LM * Hyporiension_8 10 it 1
Age ~29 30~44 45~59 60~

FE®» Summation effect #EZET5NERD B,

X & RIGIREGHE OB 2 £ 5 L, SHIMER]
TR, KBIRGHERE BELi, 0352, Tk, 0277
T, P=05 P=025 L LTHEDHE:2%2%4, &
IEFTE, Thzh, 0072, 0071 Lz, HHEERA
LD 5T,

Fig. 27. P.W.V. in central and peripheral artery
systems, especially refered to the age.
In general, peripheral P.W.V. faster
than that of central, but the difference
decreases with the increase in age.

P.W.V.
(cm/s'ec) PW.V. Total N:124 Normotension N:75 Hypertension N:49
(cm/sec)
1200
1000
1000 ’—/ /“‘/.
a0 /
500
600 . ‘IZemorlall -]é)oxi.pxd‘Artery
X noral-
o Young Age o Aorta-Fomoral ﬁg;y
X Middle Age 00 |
® Old Age T T ] (4
0 10 20 30 40 5b,60_70 0 10 20 30 40 50 60 70 O 10 20 30 40 50 60 70
Pm(mmHg) ; Age (719
0 50 100 150 . . . .
Fig. 28. Same observations as in Fig. 27. In-
Fig. 26. Same observations as in Fig. 25. (semi- crease in peripheral P.W.V. with age

schematic representation). Note steeper
increase in P.W.V. in hypertensives than
in normotensives.

is not so prominent as in central
P.W.V.

Table 10. P.W.V. in central and peripheral artery systems, especially

refered to the blood pressure (Pm) N: 124
Mean Values
Pm-Group |N:
Age Pm Aorta-Femoral Aorta-Radial Femor.-Dors. ped.

~ 89 25 349 85.2 626.0 759.0 894.3
90~ 99 23 36.7 93.8 664.3 782.1 924.0
100~109 16 55.7 103.0 767.2 935.0 1028.8
110~119 11 54.0 114.6 798.1 930.1 972.4
120~129 17 53.3 123.6 846.3 918.7 1096.4
130~139 10 47.7 134.6 877.0 984.2 1100.3
140~149 15 50.5 143.5 984.7 1025.3 1028.5
150~ 7 42.3 165.2 973.0 1067.7 1120.3
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P.W.V. (cm/sec)]

e Femoral-Dor.ped. Artery
@ Aorta-Radial Artery
O Aorta-Femoral Artery
1200}
10001}
800}
600+
4007 Age(yrs)
60
50
2000F 40 :
30
y

7
O/L//‘ " L i L " 4 N " i A
80 90 100 110 120 130 140 150 160 170 180
Pm(mmHg)

Fig. 29. P.W.V. in central and peripheral artery
systems, especially refered to the blood
pressure (Pm). Increase in peripheral
P.W.V. with blood pressure is not so
prominent as in central P.W.V.
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Fig. 33. Schematic diagram of the standing
wave pressure undulations related to
a scale drawing of the aorta and its
major branches (left) and to actual -
pressure pulse recordings (right) ob-

tained from the aortic arch and the

femoral artery. (Alexander, R.S.
BHBEZEBIES & Lic, JOBOREOIRERE 1952)
Table 11. Cardiovascular dynamics before and after the operation.
O.K. m. 49 yrs Abdominal aortic aneurysm
BP RR | PW.V. 2 E Vs H. fem
(mmHg) | ( /min) | (cm/sec) (cm) |(dyn/cm®)| (cc) :
Before the operation 148/98 53.1 788 253 2570 52 —0.02
4 months later 146/98 65.6 1000 210 3080 42 —0.19
10 months later 156/98 57.5 1021 — — — —
31 months later 136/94 79.8 891 257 2815 40 —0.14
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Fig. 9.
Upper: Pressure-wave tracings
from the aorta and their transfor-
mation during propagation. Note
the higher systolic peak, greater
pulse amplitude and steeper rise
of ascending limb in distal parts
of the aorta.
Lower: Propagation time (4T),
in corresponding points on as-
cending limbs of pressure waves
obtained from the aortic arch
and other parts of the abdomi-
nal aorta.
Note the uniform decrease in
AT with getting near to the
top of the wave.

S.K. m 19

Normal

A. caroris

A. brach

A. femoralis

A. dor. ped

T = e

Fig. 10. Volume-pulse wave tracings in several arteries obtained
from a normal young man.
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Hypertension

A. brach

A. carotis

A. dor. ped.

A. femoralis

Fig. 11.
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Volume-pulse wave tracings in several arteries obtained
from a senile hypertensive patient. Note both marked

““SSB” and obsurity of ¢ Friihdiastolischer Buckel” as
well as dicrotic wave.
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Fig. 31.
Selective aortography of abdominal
aortic aneurysma. Note the sac-shaped
aneurysm spreading from the distal
part of renal arterial bifurcation to the
bifurcation of external and internal iliac
arteries.

Change in femoral arterial pulse wave tracings before and
after the Aneurysmectomy O. K. m. 49 yrs.

Note the pulse wave form obtained 4 months after the
operation, which shows ¢ Pulsus tardus”, characterized by
incisure and flattend dicrotic wave.



