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Correlation Between Calcific Aortic Valvular Changes and Atherosclerosis in Carotid Arteries in Elderly
Patients with Aortic Stenosis

Harutaka Nagasaki (Division of Cardiology, Saitama Medical School, Moroyama, Iruma-gun, Saitama 350-0495,
Japan)

To examine the association among the sclerotic and calcified changes in the aortic valve, atherosclerotic changes
in carotid arteries and cardiovascular risk factors in the elderly patients(>60 years old) with aortic stenosis(AS)
< 1.5 cm®(aortic valve area), 49 consecutive patients(average 75.5 years old, 23 male and 26 female) were
prospectively studied. The degree of calcification of the aortic valve was classified into four groups as follows,
group I; no calcification, group II; mildly calcified (small isolated spots), group III; moderately calcified (multiple
larger spots), and group IV; heavily calcified (extensive thickening and calcification of all cusp). We quantitatively
evaluated the carotid atherosclerosis by using carotid ultrasonography. The upper limit of normal for the IMCT
(intima-media complex thickening) was defined as 1.0 mm, and lesions with an IMCT=1.1 mm were defined as
atheromatous plaques. The traditional cardiovascular risk factors(smoking, hypertension, total cholesterol and
HDL-cholesterol, diabetes) and high-sensitivity CRP and fibrin were simultaneously assessed. All patients had the
calcified aortic valve. The patients in group III(n=22) and IV(n=18) were 81% of patients studied. Twenty-three
(66%) of 35 patients who underwent carotid ultrasonography had atheromatous lesions. There was no significant
correlation between calcific aortic valve changes and stenotic severity in this series. Although the increased
LDL-cholesterol level, decreased HDL-cholesterol level and increased HbAlc % were significantly associated with
severity of atherosclerotic changes in carotid arteries, they were not correlated with the severity of calcific aortic
valvular changes. In conclusion, severity of calcific valvular changes in the elderly patients with aortic stenosis were
not associated with cardiovascular risk factors, but carotid atherosclerosis was significantly correlated with them.
These results suggest the difference in pathogenesis and development between calcific changes in aortic stenosis
and carotid atherosclerosis in the elderly populations.
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Fig. 1. Diagram of evaluation of carotid atherosclerosis.
The cervical carotid artery was evaluated using a 7.5-MHz
duplex type probe. Plaque score was computed by summing
maximum thickness in millimeters of plaques in each segment
on both sides (a+b-c-+contralateral plaques). S1, region of
internal carotid artery (ICA) <15 mm distal to its bifurcation
from common carotid artery(CCA);S2, region of ICA and
CCA<15 mm proximal to bifurcation;S3, region of CCA>15
mm and <30 mm proximal to bifurcation;S4, region of CCA>
30 mm proximal to bifurcation below flow divider. Length of
individual plaques was not considered in determining plaque
score. Modified from the references 9.
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Table 1. Clinical Characteristics of the Patients

Aortic stenosis(AS) n=49
Male n=23
Female n=26
Age,y. 75.5+7.7
Hypertension n=33 67%
Hyperlipidemia n=14 28%
Diabetes mellitus n=13 26%
Smoking n=23 46%
IHD n=10 20%
Old CVD n=4 8%

IHD:ischemic heart disease
CVD:cerebrovascular disease

4. KERAIRAEE & ENIRIELIEREF & DEEE
KBRS RIS & O RBIRF I mfE & 2 a
L A7 8a—)U{l, HDL-2 L A7 1 — )Ufl, HEIR%E
DOF FEF O FARBE L ER K 1 & OBEIZFED 5N ix
oz,
5. KEIARAE(LAIKILE & SEENARENAREE L EE & DREE
SHEIARIC 1.l mmBL E D 75— TR A & iR I E
BliE, SHBIIRE & B & JE1T T & 723561 234
(66%) T, FHEAKIMCTIZ15+08 mmTH - 7-.
PS5, SHBIARRE(CIEEREL7H, HAERE18HIIC I
7z, KEIARFPEE(E AT ALY s B A T+ IV 0D 28 45 rh
1641(57.3%), T HED7HIT2{(28.5%) 1T, HIED
SHBIRIE LR 2R 720y, miE I A E BRI
FHENITI - Tz (Table 3). E7z, KEIRFALAEDIMIT
FhRE O EREEDIREETH 2 KBRS, KBk
FRIEEAB XU b PALEO RS FEAFD I
t, WA TARRD R - T,
6. KENERAIEAEE & SEENARBIARFE L E & DESE
KERF I ERATOE S K CREINRA I AS Rl L
Te RENIRFPIEASE DR & SHENIRIMCT & PS & DREH
R onzhoiz.
7. SEEAREE{LEE & ENRREELfEPREF & DREE
SEENAREE b R B REIC LE U T, ZefgmE b (E,
HbAlcfl iz ZICEE T, HDL-a L X5 a—)U{E
BHRICEKME T, WA CHHEINEDNRD BNz,

Table 2. Clinical Characteristics of the Patients with Aortic Valve Calcification in Group II and Group III, IV

Group I Group andIV p-value
Male/Female 19/21 n.s.
Age,y. 73.3%£8.0 75.6%£7.8 n.s.
Hypertension 44.4% 72.5% n.s.
Hyperlipidemia 37.5% 28.9% n.s.
Diabetes mellitus 25.0% 28.2% n.s.
Smoking 44.4% 47.5% n.s.
IHD 12.5% 23.6% n.s.
Old CVD 12.5% 7.8% n.s.
AVA cm? 0.93+0.28 0.81+0.26 n.s.
Peak velocity,m/sec 3.69%1.01 3.66+0.98 n.s.
Pressure gradient,mmHg 52.5+35.4 57.3£30.8 n.s.
Systolic BP,mmHg 131+77.8 135+13.7 n.s.
T-cho,mg/dI 198+32.1 192+35.2 n.s.
TG,mg/dl 75+23.8 109+43.8 0.04
HDL-cho,mg/dl 56.5+18.7 49.2+16.2 n.s.
FBS,mg/dl 106+£35.3 120+£54.8 n.s.
HbA1c% 5.3+0.5 56+1.2 n.s.
Hight-sensitivity CRP, u g/dl 75+58.1 140+120.2 n.s.
Fibrin,mg/dl 362+63.5 379+86.0 n.s.

IHD:ischemic heart disease, CVD:cerebrovascular disease, AVA:aortic valve area
BP:blood pressure, T-cho:total cholesterol, TG:triglyceride, HDL-cho:high density lipoprotein cholesterol
FBS:fasting blood sugar, CRP:c-reactive protein
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Table 3. Clinical Characteristics of the Patients with Mild and Severe Carotid Atherosclerosis

PS mild PS severe p-value
Male/Female 5112 10/8 n.s.
Age,y. 73.2+0.9 76.2+6.6 n.s.
Hypertension 58.8% 83.3% n.s.
Hyperlipidemia 41.1% 27.7% n.s.
Diabetes mellitus 11.7% 33.3% n.s.
Smoking 29.4% 55.5% n.s.
IHD 23.5% 16.6% n.s.
Old CVD 5.8% 16.6% n.s.
AVA,cm?2 0.89+0.27 0.84+0.28 n.s.
Peak velocity,m/sec 3.57%+0.99 3.63%+0.79 n.s.
Pressure gradient,mmHg 54.6+31.5 52.9+25.3 n.s.
Systolic BP,mmHg 134+£14.5 134144 n.s.
T-cho,mg/dl 202+29.8 188+36.4 n.s.
TG,mg/dl 99.8+49.3 105.2+34.9 n.s.
HDL-cho,mg/dI 55.2+17.3 42.3£15.0 0.01
FBS,mg/dl 96.5+£21.0 125.7£60.2 0.04
HbA1c% 5.0+0.6 5.6%+1.1 0.01
Hight-sensitivity CRP, ¢ g/dl 2431483 260+470 n.s.
Fibrin,mg/dl 369+83.4 379+£80.2 n.s.
IMCT,mm 1.05+0.62 1.94+0.62 <0.01
Score MorlV 70% 88.8% n.s.

PS:plaque score, IHD:ischemic heart disease, CVD:cerebrovascular disease
AVA:aortic valve area, BP:blood pressure, T-cho:total cholesterol, TG:triglyceride
HDL-cho:hight density cholesterol, FBS:fasting blood sugar

IMCT:intima-media complex thickening
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Fig. 2. A, Scatterplot of intima-media complex thickening:
IMCT (x-axis) and HDL cholesterol level in mg/dl(y-axis).
Bold line indicates regression line. The corresponding
correlation coefficient was r=0.24(p<<0.01). B, Scatterplot
of IMCT (x-axis) and HbAlc%(y-axis). Bold line indicates
regression line. The corresponding correlation coefficient
was r=0.17(p=0.01).

Rz, SHICIATWERND, SEBIREIIREE O]
HRAZ IS B R B Z TS AREENH O, SH%MET
REHTHBEEZLNS.

AW 5, SHEIIRBIARME(COEAERE &, HDL-O
L A7 o—) UM, ZEfEREmmbE SfE, HbAlcEfE &I
BN A SNz, Handa 513, [FEEOMGEIN S, SEES
BIRBE(LIRZS &, s, TER, SARIE, BERPE & D
B 2GR Ay, mifE, B & O R EE I D -
T EEMELTVSEY. AIROMES, minEict
WTE, NEEEE, MHEERED, SBIREE L&
¥ ThHdILZERTHEDTH-oI.

Pohle 5 1%, i pxAb 7z £ 5 K& IR 77 2% S 4] T
&, LDL-a L A7 11— )UfEiA 130 mg/dlZz A % &,
WRADNETT L0T W\ & il LY. AR OS5
BIOLDL-a L A7 11— )L O3 121+33.9 mg/dl
ThHD, HEDOMEIC BERB EAMETH > /2. AW
FROBRNEZEELZERT 5L, RERAPEASEIC
T BEMENEREEEN RN, DREDHOIL A
TO—)UEDEITH > TH, #EITHIEDzdDaL X
T 10— )UK FEEESBREHTET B1RBETH S EE R
5N5.

AHEDORFIEIRD K S %EmICHBeEZBNS.
AWFFETIE, @nE T TIKKRERFICEIENED
AN LL IS U el 2 0t 5eic, EE
J& & EREE L ERRIA 7 & OB E MG LTz 728, EHiE
JEICHET LR TOT Loz ThHh5b. THIC,
KBIARABEACIEFEAE & AR (LG R K+ & D BS %2
WEtd 5 720icid, Fin, Milz RSBl E %z
a2 ba— )L T BHENRETH . £z, KBk
AR LA IRAL DO %2, DT I—KRE%E AWV THIK
bR L U TiTo 720y, RGBSR A S O &
PERFHHIC & EX o7z, 1%, BHIC K 280 HE %
112 2oy, Dl EZ e akibosE
BNGE, H250FERIENESIZEBCT (electron
beam computed tomography) =\ % DMK\ EE Z
5N3".

V. i B

1 5 7 O KB IR A7 B AE IS B 1) 2 SHEN AR © Bl ik
B LR Z DHERITERTH > 12h, KERF OB
b IRAL D EE S & SHE R 228 0 FOhE I 13 BE U
RO B NE o T, KERF LA PR EE EEIC 1
FRPERE A A,  SEED R 28 O BERE B IS L iR A
[l ®mLDL-2 L X 7a—)Ul, {KHDL-2L X7
O—)UfE7S, BEEd 25 RMNE S Nz, S E CRPE
&, KERAARE LA L, SaEhiRRE L O EAERE & HHES
LZahote. RIZEh 5, KRB/ AL O EE
JEITiE, 1nHEr s BREE(L & K 1 & o BEHE 13 R
5N, SHEIRO X 5 A ERENRE(L & 13575 5
PRIAF D528 & B T E Nz,



72 &I

E I

Rz Z5I1ICHTz0, RSO T DITH UG THIE
EAHHEIEERED £ LT, BEERKEIERRNRIE
B PN EBEBIRICRER R R 2 BT £ 9 L i,
ST TR TEER AR NRE A=, DR > 2 —
DI O—ZDERICEF N LXT. &, KD
FEDO—EBIEES1 I H AR AR ICHB OV THRKE
nire.

X #k

1) Otto CM, Lind BK, Kitzman DW, Gersh B]J,
Siscovick DS. Association of aortic-valve sclerosis
with cardiovascular mortality and morbidity in the
elderly. N Engl ] Med 1999;341:142-7.

2) Pohle K, Maffert R, Ropers D, Moshage W,
Stilianakis N, Daniel WG, et al. Progression of aortic
valve calcification. Circulation 2001;104:1927-32.

3) Otto CM, Kuusisto J, Reichenbach DD, Gown AM,
Obrien KD. Characterization of the early lesion of
degenerative valvular aortic stenosis. Circulation
1994;90:844-53.

4) Palta S, Pai AM, Gill KS, Pai RG. New insights into
the progression of aortic stenosis. Circulation 2000;
101:2497-502.

5) Libby P, Ridker PM, Maseri A. Inflammation and
atherosclerosis. Circulation 2002;105:1135-43.

6) Rosenhek R, Binder T, Porenta G, Lang I, Christ G,
Schemper M, et al. Predictors of outcome in severe,
asymptomatic aortic stenosis. N Engl J] Med 2000;
343:611-7.

7) Laskey WK, Kussmaul WG. Subvalvular gradients
in patients with valvular aortic stenosis. Circulation
2001;104:1019-22.

8) Handa N, Matsumoto M, Maeda H, Hougaku H,

E[\];
puue))
o

Ogawa S, Fukunaga R, et al. Ultrasonic evaluation
of early carotid atherosclerosis. Stroke 1990;21:
1567-72.

9) Handa N, Matsumoto M, Maeda H, Hougaku H,
Kamada T. Ischemic stroke events and carotid
atherosclerosis. Stroke 1995;26:1781-6.

10)Nagao T, Sadoshima S, Ibayashi S, Takeya Y,
Fujishima M. Increase in extracranial atherosclerotic
carotid lesion in patients with brain ischemia in
Japan. Stroke 1994;25:766-70.

INVRESTET, PRERRE, AL, GABE, miRE.
PAZETE BIIRAE LIRS OFF T 2 SHBNIRWE 22 . IRE 7
2001;41:37-41.

12)Stewart BF, Siscovick D, Lind BK, Gardin JM,
Gottdiener JS, Smith VE, et al. Clinical factors
associated with calcific aortic valve disease. ] Am
Coll Cardiol 1997;29:630-4.

13)Aronow WS, Ahn C, Kronzon I, Goldman ME.
Association of coronary risk factors and use of
statins with progression of mild valvular aortic
stenosis in older persons. Am J Cardiol 2001;88:
693-5.

14)Ridker PM, Cushman M, Stampfer M]J, Tracy RP,
Hennekens CH. Inflammation, aspirin, and the risk
of cardiovascular disease in apparently healthy men.
N Engl Med 1997;336:973-9.

15) Galante A, Pietroiusi A, Vellini M, Piccolo P, Possati G,
Bonis MD, et al. C-reactive protein is increased in
patients with degenerative aortic valvular stenosis.
J Am Coll Cardiol 2001;38:1078-82.

16)Irace C, Gnasso A, Cirillo F, Leonardo G, Ciamei M,
Crivaro A, et al. Arterial remodeling of the common
carotid artery after aortic valve replacement in
patients with aortic stenosis. Stroke 2002;33:
2446-50.

© 2004 The Medical Society of Saitama Medical School



