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Summary

To evaluate the usefulness of phonocardiography (PCG), carotid pulse recording (CAG) and
echocardiography (UCG) used in diagnosing valvular aortic stenosis (AS) in the aged, we performed
a clinicopathologic study of 23 autopsied patients with pathological evidence of aortic stenosis (AS).
There were eight men and 15 women, whose ages averaged 82 years. PCG and CAG were available
in 15 patients, and UCG was available in 13 patients. We classified the subjects into three groups;
Group A with calcified AS, Group B with bicuspid AS and Group C with rheumatic AS.

The following results were obtained.

1. There were 12 patients in Group A, four in Group B and seven in Group C. Patients in Group
A were older than those in Group B or C (A; 84-year-old, B; 80-year-old, C; 79-year-old on the average).
The mean heart weight of Group A was less than that of Group B or C (A; 345 g, B; 453 g, C; 486 g).

2. Congestive heart failure was more frequent in Groups B and C than in Group A. .

3. The fourth heart sound was recorded on the PCG in nine of 11 patients without atrial fibril-
lation, but there was no difference in incidence among the three groups. An ejection systolic murmur was
recorded in all cases and a diastolic murmur of aortic regurgitation in 10,

4. No patients had shudder formation on the CAG. The T-time tended to be prolonged in AS,
especially in Groups B and C. The peak of the systolic murmur tended to be late in systole in Groups
B and C. A;-peak/LVET was significantly increased in Groups B and C (A; 0.38, B; 0.51, C; 0.47).

5. The decreased amplitude of aortic valvular opening (AVO) and the dense diastolic echo of
the aortic valve were observed in all AS cases. The AVO of Group A was significantly less in amplitude
than that of Group C (A; 3.6, C; 6.4).
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Thus, we could differentiate Group A from Groups B and C by various non-invasive techniques.
These findings may be attributed to the different anatomic features of the aortic valves among these

three groups.
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Fig. 1. Measurements of carotid pulse recording and phonocardiogram.

PCG =phonocardiogram; CAG =carotid arteriogram; U-time=upstroke time (the time from the
beginning of upstroke to the peak of the carotid pulse curve); T-time=the time taken to achieve half
the maximum height of the carotid pulse curve (the time from the onset of the carotid upstroke by
Duchosal'?); LVET =left ventricular ejection time (the time from the onset of the upstroke to the
dicrotic notch of the carotid pulse curve); Q-peak=the time from the Q wave to the peak of a systolic
murmur (SM); IS=the first heart sound; IIS=the second heart sound; SM =systolic murmur.

R ELT o7 FSICET S ETORNMERMTH 5.

B B Y Bz U-time, T-time!? # & Systolic time intervals (STI) & L Tit, £=
PIL 7. BIEZHEBIRE DOLH 22 Y (upstroke) BEHrsrE (LVET), piBRii#] (PEP) oz 47
X YVIRE DR RIC ESETO HERKHITHY, oz, EHfE X v Weissler o BIRBR? 2T,
#%%E X upstroke X VARIEOEEED 2D 1D LVET index, PEP index #Z&H L 7-.
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Fig. 2. Measurements of M-mode echocardiogram of the aortic valve.

AVO =opening diameter of the aortic valve in systole; AoPW-amp =amplitude of movement of the
posterior wall of the aorta; AoD=internal diameter of the aortic root; AV-W (d)=width of the aortic
valve in diastole; AO =aortic root; LA =left atrium; RV =right ventricle.
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Table 1. Pathologic findings in valvular aortic stenosis in the aged
Cc
No.of| Age Sex |Heart weight sfer,c:;:;yindex Pathologic features MRC Myocardial
+sple) (1/15) i i
cases|MeantSD| p | F |MeantSD Mean £ SD of aortic valves Infarction
* 3k %
Group A | 1y | 842 14| 8|3ea6+825| 98+26 (8 5 2
Calcific +7.4
B 79.8 *
4 1] 8/452.5+47.9| 5.5+4.5 0 1
Bicuspid +4.5 @
c 79.4 * % >
4(485.7+127.5| 9.1+37 /Q’ 1 2
Rheumatic 7 +10.3 3 127.5 ’w_/
81.8
Total 23 8 15]407.6+115.0 8.8%+3.5 6 5
+7.8
in 2,500 consecutive autopsies * p<0.05 Rk 5<0.05
** p<0.01 (vs Group B)

(vs Group A)

MRC =mitral ring calcification; R =right coronary cusp; L =left coronary cusp; N =non-coronary cusp.

B syE (LVEF) #EH U .

BEAREE, O 2 —ROFRECEL T, B
PRAY, RERZEANCHA O 2 REBRER LRV 65
BREI(B 3, &3, FHT85%) 2 xtBEL L.

MM Iz 12, unpaired t-test, Welch #:,
Fisher mEERERE % /-

15 1%

1. HEMRA (Table 1)

w5236k, A B3 12 5, Bapix 44, C
BR7¥lchot. THERKIT zhZh 84 &,
807 79T, A HTEWHRZEAD . g
DEETARE345g, BEE453g, Ca486g T,
A#izlkLT B, CETHEEIRATHh-2 (p<
0.05). EFpezste¥ux A #£ 9.8, B g 5.5 C #¢
91T, ABI BRI LTERILE > (p<
0.05). FFEDO KBRS O O FFHITEAR IR
T THB. HERBARKIL O A A B
KEWERMBR LN, DFEEOAT I

Table 2. Clinical findings in valvular aortic

stenosis
ECG
Group No HT IHD CHF ——
Af LVH

A 12 11] 2 4 3 8

B 4 1 *]** 2 2 1

C 7 2 2 5 4 5
Total 23 14 6 11 9”77147*

* p<0.05, ** p<0.025.

HT =hypertension; IHD =ischemic heart disease;
CHF =congestive heart failure; Af =atrial fibrillation;
LVH =left ventricular hypertrophy.

FHCZEE2 TR o 1.

2. EERFR (Table 2)

BmEOCARE A B (11/12) vt B B
(14 BXr C B Q7 KHLTHERICEP -2
(p<0.05). BftELEB O A IBTENL
hole. DAZOEDHEE T C B (5/7), B #
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Table 3. Phonocardiographic findings in valvular aortic stenosis

Systolic murmur

1IS B E— - — o
Group  No — ———— 1vs/ Peak PMI  Musical o
Af (=) Early Mid Apex 4L 2L 2R murmur
A 6 1 1 416 4 2 0 1 1 4 2 3
B 30 0 2/2 0 3 1 2 0 0 0 1
c 6 3 0 3/3 2 4 1 1 1 3 1 6
Total 15 4 1 911 6 9 2 4 2 7 3 10

1IS=the second heart sound; S=single; PS=paradoxical splitting; IVS=the fourth heart sound; Peak =peak
of a systolic murmur; PMI=point of the maximal intensity.

Table 4. Measurements of carotid pulses (Mean+SD)
U-time T-time LVETI PEPI Q-peak

Group No (msec) (msec) (msec) (msec) (msec) Ay-pesk/LVET

A 6 184 +66 61130 407 +£24 118+23 227439 0.3810.05]

B 3 210+9 69+3 418+14 135+48 286 +47 0.51+0.05 **}*

C 6 200+51 79+37 434+30 120415 261+44 0.47+0.10
Total 15 196+51 70130] 420+27 122425 25047 0.44+0.09

* 415437  138+24 221430  0.30+0.04

Control 6 197 +40 37+14

* p<0.05, ** p<0.01.
LVETI=left ventricular ejection time index calculated by a Weissler’s regression formula; PEPI=pre-ejection
period index calculated by a Weissler’s regression formula; PEP=(Q-II)—LVET. Other abbreviations are shown

in Fig. 1.
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3. LERHR (Table 3) BELplOE3pTH -7 A B2 4k Gallaver-
1) NFoE: I FoE—bx44](A#H] din HK&&E L.
5, B B341; >b1pl3EMT ey )i, # 4) EHIMEE : ARE34), BEE14I, CaEe
N8E A B0 1 HlIcEED . Bl CHLRHIME S R S e, £f KBRS
2) IV & : LEREEFICRFAE TH o2 11 AIEIL LB LBOLNS Bk #ETH o7,
filch 9 45 (A B¢ 4/6, B #f 2/2, C g 3/3) iz IV FOWHEE ITh ot C BE2 41T THER S
FREHF SN VIR LED bR,
3)  INKERIMEE : 2 TERHPEIRRE M A 4. DBEFR
kS hic. ML o peak i3 A HETIHINKERH 4 1) SEBIREFTR (Table 4): B R K £ D
B, H24TcHy, BETIIFALH L bH shudder ix 1 fl L3R B h o7,
H, CRTIEH2H, PH4piTHo 7. HE U-time 3x@ickkL, B, C #THEET 5
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Table 5. Measurements of echocardiograms (Mean+SD)

Group No f’;;’n‘l)) A‘(’r;l‘r’:’lgd) AV-W(d)/AOD Aognwr;?mp LVEF

A 5 36411, 106421  0.40+0.12  6.0+1.5 0.64:£0.09

B 3 5.313.2]* 8.0+3.6 0.31+0.11 5.0+1.7 0.56-+-0.14

C 6.4+0.9 13.2+3.6 0.40+0.10 6.0+2.3 0.58+0.15
Total 13 5 1+2.0} 11.0+3.5 0.3&0‘11] 5.8+1.8 0.60+0.12
Control 6 14.8+2.6* 3.0+1.8 0.10+0.03J* 7.3+1.8 0.68+0.08
* p<0.005

LVEF =left ventricular ejection fraction. Other abbreviations are shown in Fig. 2.

MRS bhd, FEEZ o7

T-time I3RICH L, AS fITHRKEEL
Twiz (p<0.05). AS ffilohTix A BiclkL T
B, C CIERTAHMPRALN, AEER
R oiz. T-time A3 50 msec ##8 x ZfEHNIT A
B£2/6, BR£3/3, Ca4/6 Tl

LVETI iz B, C TR 5 HAAD b
703, BHEEEHH»-7-. PEP, PEP/LVET iz
SWTHLHEEEI P o7
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5. Lrxa—EiR (Table 5)

) ME—FKhza—[K: AS 24 AVO i1
EFLTWEZ. AV-W(d) ok 13 45 12 4

TE» LN AS Bk LT AVO i
HEZHYLTHY, AV-W(d)/AoD 3 EICH
KLTwk (p<0.005). AVO jzownTix A, C
mﬁﬂiﬂ ‘:ﬁﬁ% ¥Rz (p<0 005) AoPW-
amp, LVEF c@ L <%, AS #fl L xR, A, B,
CIpMicHEEEE+RO RN oz,

2) WLz =—; BRI VBELLD
i A Bl BEElf], C B2ZHITH o2,
Fifi, SEfGic < KBRS = = —HEE OHETR, #
BMEIRSED bz, L Lieds, ARk
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6. FEFIDFIR

83 &%, &k, A Bt (Fig. 3)

REFR : OFRE, IEPHIC peak 2H T
DUNSESIME ¥ B o - EHRE < U-time
237 msec, T-time 97 msec, LVETI 432 msec,
Q-peak B%f5 284 msec, A;-peak/LVET 0.45 <
botee. M 2= Khxza—XizT AVO nZEBH
BIET (# 2mm) & AV-W() o REBD 7.

RHEFTR . KBRF %2 L X v BT, Valsalva {f
LA & SRR OERA R ARIL, A, EREER
DIEE & RBD I, FIERHTIZEALEALT
Wih otz

84 &, &k, B gt (Fig. 4)

REFR : OFRLE, IEPHEE L&
R PR S he. BBRE TS B D
KEHhTEY, U-time 222 msec, T-time 70
msec, Q-peak HKf 281 msec, A;-peak/LVET
046 ThHotz. M £=— Fhxza—FTiz AVO
# 3mm, AV-W() 12mm Th by, ZDFLHT
T KBRS eccentricity R » Hh iz,

REFTR, : KBRAE =R X v 20, AKIL,
RBEZ KL TWe. F->TEMO F T
raphe (=) 238 bhic.

814, %k, C 7 (Fig. 5)

REFTR : OFRLE, BERIUETHMES LS
B IRIME 258 . BRI IESI D B
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Fig. 3. Phonocardiogram, M-mode echocardiogram, and pathologic finding of the aortic
valve of an 83-year-old woman in Group A (calcified AS).
Marked calcification in the sinus of Valsalva and thickening of the aortic cusps are observed. There
is no significant commissural fusion.
2R =the second intercostal space at the right sternal border; L, M and H=low, medium and high
frequency phonocardiogram.
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Fig. 4. Phonocardiogram, carotid pulse recording, M-mode echocardiogram and patho-
logic finding of the aortic valve of a 79-year-old woman in Group B (bicuspid AS).

Marked thickening and calcification of the congenitally bicuspid valve are observed.

DM =diastolic murmur. — : raphe.

4L =the fourth intercostal space at the left sternal border.
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Fig. 5. Phonocardiogram, carotid pulse recording, M-mode echocardiogram and pathologic
finding of the aortic valve of an 81-year-old woman in Group C (rheumatic AS).

Commissural fusions between the right coronary (R) and non-coronary cusps (N) and between the
left coronary (L) and non-coronary cusps are noted (arrows). However, another commissure is scarcely

fused.
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iz wTid, A #iclkkl B, C #TEWHEM
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R, EEOHMELRTED oD LEh3, 46
b AS &flconkd BRI,
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RILOBE THHHERIHET I b0 LEZEx LN
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Wz Yy MEDHD AVO L LTEHFEIS. L
ML, ROEHEE LTREIFCKLTHRENLKE
WHREEMER B B, ABITBIT 5 AV AV ATROR
WERILOFEE S, AVO B/NHEO—RE L 72D

9 %.
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RESTBLEZONED, KBRFABHOEWEAE
RIbDiz, R HRLEROBAEOFE,
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1.
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