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Summary

This study was undertaken to determine the etiology of non-rheumatic aortic regurgitation
(AR) by two-dimensional echocardiography. Dimensions of the aortic root at the levels of the surgical
aortic ring (ARDs), sinus of Valsalva (AOD), and anatomical aortic ring (ARD) were measured in 23
patients who underwent aortic valve replacement due to AR with idiopathic aortic root dilatation, in
15 hypertensive patients without AR and in 15 normal controls.

The 23 patients with AR were classified as annuloaortic ectasia (AAE) (seven cases) and non-AAE
(16 cases) groups. In the AAE group, the ascending aorta and aortic root were markedly dilated and
had a pear-like configuration on aortography while the aorta had a normal configuration in the non-AAE
group.

ARDs was significantly larger in the non-AAE and AAE groups than in the hypertension and normal
control groups. AOD and ARD were significantly larger in the hypertension and non-AAE groups than
in the normal controls, and those in the AAE group were greater than those in any other group. The
end-diastolic shape of the aortic valve in the long-axis view was “ Y ” shaped in the normal control and
hypertension groups, “T” shaped in the non-AAE group, and the patients with AAE showed no
cuspal coaptation.

AR due to aortic ring dilatation, mainly reported by pathologists, were due to marked degree of
ARD dilatation. However, our two-dimensional echocardiographic study showed that moderate dilata-
tion of the entire aortic root in the non-AAE group seemed to be an important factor in the genesis of
AR, even without dilatation of ARD.
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Y v < FEIRRREORSLICHEY, Y U eFHER
BERE DREFNI D LY, ZhicEy, FEREMSR
JEREDHLRME EE > TETHWBHEY, FEREMR
T AR I 0 K5 & & ©» 5 (18 i BiiEp:
BiconTid®, zoREEESTRE, MIgHY
MORBEHBICOVWTRIBHSIA-2D Y, B
R, BE, ILEHESHEIEFEAE (complex) »
HRESHOREVFROBEERLERL, Wiz
EFsbortEzErohTnwad. —F, KERHH
GRS (AR) BT, VU<, sk
DL DOHERICED L, KEMREIROZEH i
wk3 AR iz, BERRE SHEBET5LD
Zhpofe. BrzzhboEATLTa—KED
SRR BIARFRER R A3 FHTRF O FHRI & BIF 22 +HRE
R L, FEREMKBIRFPASEARLIETIERLT
WBZLERLED. AFETE, SHEEIREINR
REFRICMZ, BHZHRBIRFREE S DK
FIREE, BLUFOFEL AR ORAERFO
B EIC > ERET L7z

MRELUVHE

SR IEEEE 15 6, mMLE 156, KBRFE
¥ufli % 177 » 7= annuloaortic ectasia (AAE #¥f)
71, AAE BLULTRBIIRFEBRINTE HEITL 2
JERRYtE: AR (non-AAE #) 16 ot 53 fiT
b5, MBI EHERE Table 1 R+
BiER (Fig. 1) 3EE 8 Eicbiz3 BlED
BEEED Y, Lxa—FLE, LEPRFER O H%RE
2 12mm PLEICEELTWBEFTHY, 24

AR #HLTwWAd->7. AR gt non-AAE #
(Fig. 2) 3, D= =a—KE, KBRS B L OMEIE
RICY U FHEMERD T, BEELNBERR
KERREBRHEDO L 9 RIZ - LwHE L R
<, POFHFEERTL, REOEED BT fi-
brous rolling #EWW 5 DAT, REFR, K
JERREME, KBIIRFED, BLXUZRFrMhDL
+TOERUEENEEDR P > EFBHETH 5.
AAE # (Fig. 3) i3 Marfan EERcAsksh
5 RBIIRES B X O LT KBIR OB R IEK % £

ERBETHS. 2095 7HIth 2 HII3HH 5 7%
Marfan FEERETDH - 7245, 5 Flidfh o & i
HMEROT, KBIRER I TREIREIOBERLR
DIRZ B, FHRE O KBIIRFEFT R T PR
HrROIIEFRETDH 5.

EEIREM SSH-40A 2Hv, Ef@#rE<T
KBIRESE RFn A F7 4o v 0ICiEH L, Fig.
4 OEEBITRTZLL, UTD3 »FCalill:
fTole. Tibb, NLHREBEEN TH 5588
KEMRFEREE (ARDs: 4LBE), "4 A RO
BR%ZE (AOD: BR:E), B XUOSGEDFHLA
T& % supra-aortic ridge 22 (ARD : ###1%) »
3aEiThB. FHEIERY T, 20EE
A& ER CHIE Lz ARDsI, AODI, ARDI #%
FAwi=. AAE #<o ARD omEflix Fig. 3 i
AT EL, REOMEREHEL, FHEIT-
Iz,

REWE Lco KBiRFOFEL A, B, C o
JENCAEE L. A BlgfrE=sicm-Tt Y &
Bard8THY, BBEERZM-T T w1
Rt E, CRBEHFROBEATEME L AL RVE

Table 1. Numbers of subjects, mean age and sex

Group Normal HT non-AAE AAE Total
Cases 15 15 16 7 53
Sex (M/F) 10/5 9/6 14/2 6/1 39/14
Mean age 47+11 64+6 45+13 49+17 51+13

HT =hypertension ; non-AAE =non-annuloaortic ectasia; AAE =annuloaortic ectasia.
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Fig. 3. Long-axis echocardiogram of a 38-year-

Fig. 1. Long-axis echocardiogram of a 61-year- old man with annuloaortic ectasia.

old woman with hypertension.
Marked hypertrophy of the interventricular sep-
tum and posterior wall exceeds 12 mm.

Note a marked dilatation of the anatomical ring.
The aortic valve is flat-shaped in configuration.

Fig. 4. Method of measuring the aortic root
Long-axis echocardiogram of a normal 45-year-old
man.

ARD =anatomical aortic ring dimension; AOD=
maximal dimension of the aortic root; ARDs=surgical

Fig. 2. Long-axis echocardiogram of a 47-year- gortic Hing dimension;

old man with aortic regurgitation in the non-an-
nuloaortic ectasia group.

No valvular thickening and commissural fusion are |57 i
observed. The aortic valve showed a T-shaped con-
figuration. L SMEBIRENRAFRZISE (ARDsI): S EHEIE#
Fig. 5 c4&#ticisi3 5 ARDsI %5534, fdx
T 5. BT 131+ 12mm/m2, FEifiE e 14.0 =
L, B OME * SRR T, Fo 1.8 mm/m2, non-AAE <% 17.4+2.2 mm/m2,
ik t REEZHOCTHEEZRE L. AE%E AAE @i 17419 mm/m2 Ch »7-. i
X B% DEFEEELL-THEL L, AP0k JERE T s B e Ll 0 5 K137 <, non-
BTG = R HER ZE TR L 7. AAE L AAE T3 & L ICEHATLK 23R,
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Fig 5. Comparison of the ARDs index.
Normal: 13.14+1.2 mm/m?, HT': 14.0+1.8 mm/m?,
non-AAE: 17.4+2.2 mm/m?, AAE: 17.44+1.9 mm/
m? (mean+SD).
HT=hypertension; non-AAE =non-annuloaortic
ectasia group; AAE =annuloaortic ectasia group.

o 2 L ORICEBEZEZE2E D (p<0.001). F
7= non-AAE # L AAE BRI KOBED
Eixleh otz

2. NIV INEBRKEEY (AODI): HXEREY

Fig. 6 &y 5 AODI %R+, g%
#Ti 172+20mm/m? Th Y, HLERHTI
20.2 + 2.6 mm/m2, non-AAE # <Tix 213 +
2.6 mm/m? &, BEIMFE# (p<0.01) ¥ X non-
AAE # (p<0.001) TEHEHLIVKTH 1.
%7z AAE BT 344+62mm/m? L, T
DRI L, FERREMEE R L (p<0.001 vs fg
R, EMER, p<0.0l vs non-AAE).

3. Supra-aortic ridge Z5# (ARDI): f2&|i%ig

=
Fig. 7 izr3 2 & BT 14614 mm/

_ P<0.001
AODI P<0.001
(mm/nd ) P<0.001
P<001 NS | P<0.01
T " ir .I
40+ . |
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Fig. 6. Comparison of the AOD indices.
Normal: 17.2+2.0 mm/m?, HT': 20.2+2.6 mm/m?2,
non-AAE: 21.3+2.6 mm/m?, AAE: 34.44+6.2 mm/m?
(mean=+SD).
Abbreviations: see Fig. 5.

m2, ML ERE <% 18.0+2.4 mm/m?, non-AAE ##
<3 19.5+24mm/m2, AAE BTt 37.1+56
mm/m? T -tz ZREE 0BG AODI L[H
¥Thy, BILEL non-AAE Bi3EEECH
LKkT (p<0.001), AAE B+ TopticL
TEfE %R L7 (F<T p<0.001).

4. JRERSREAKENAR I AR

Fig. 8 iR+ <, BEM T IS HH 134
(87%) 2 A B, 24 (13%) » BETH 7. &
MEFETE 154k 14 4] (93%) » A BlERL,
14 (7%) 7 B Bl Cdh o7, F7- non-AAE B
T3 16 e 15 451 (94%) 2% B &, 145 (6%) »*
A RTdhotc. AAE BT 7 i 6 ] (86%) A5
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Fig. 7. Comparison of the ARD index.

Normal: 14.6+1.4 mm/m?, HT: 18.0+2.4 mm/m?,
non-AAE: 19.5+2.4mm/m?, AAE: 37.1+5.6 mm/m?
(mean+SD).

Abbreviations: see Fig. 5.
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5. KBIIRESEAMENEEH

Fig. 9 @B oY EE 100 L LiEog
ORI REOEGESY % T/RrL. ARDs i3
non-AAE F X0V AAE BECL L Ic@ERL Y
33% oik%EsRLE. AOD IEMmER, non-
AAE BTREB XY ZhZh 17%, 24% LK
L, AAE g7z 100% odtk#5r1L7-. ARD
FEMERS L O non-AAE BECRERICHL,
zhEh 23%, 34% Ok #RL, AAE Tt
154% oK ER LI
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Fig. 8. Echocardiographic pattern of the aortic
valve in the long-axis view in end-diastole.

The normal and hypertension groups consist mainly
of type A; the non-AAE group has type B; and the
AAE group, type C.

non-AAE B CHk L 748 (Fig. 10), fiZ 2348
B o 7.

£ &

EERKBRFE 3 KO Er vy FRO F2 B R
Y, Davies |z X - T aortic sleeve? r&fHiT 5
NI KRBIRER OB REIMEL T WS, 2ot
DEEa 7= OB IRY, FOBKEERK
L, IRMICEZE~®B LR VWRESFEo L L
12, KBRS ICER L E KBIREEICEE L
TW5. Z o aortic sleeve o _Ef&ix supra-aortic
ridge ¥R L, EHIEMXBINRF e (ARD: 2
FR) LIEEh T WA, Z o aortic sleeve 0 Fig
(FEDEM) F, 2/3 BLEFRE, 1/3 HEiESHHT
RIZOBRB>TEY, ZOWALIZATFHEETAA
THHZ Lhb, SIBHRBIRSEG & FFIZh T
% (ARDs: #A#4R). 3HoRYyr v MROFZHE
RYICRBEICERVAVWARLEAL, BED
aortic sleeve IR TCRIERMEAELER VD LY
EoEEE LTV, BE, #5—Fyv 75
—BiEEIC L ) B TIRIER OROEE Eic
ErRYEREARHEEA TS 2, EEKERA
WL 60 BUAT TIRIE LA LED LR TR,
TR RBINRS & KREIAREES OFE o irs &, #
BEADY LY BEDICHELTWSZ L2 L
TWa.

VY =ik, MEEMEAR CREMED AR ciEH
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Fig. 9. Summary of measurements of the aortic root.
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Fig. 10. Correlation between aortic root diameter (ARD) and left ventricular end-diastolic
dimension (LVDd) in the non-AAE group.
ARD =anatomical aortic ring dimension; LVDd=left ventricular diastolic dimension.
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RORIECHEY, BE, B, Emrkl, &
MOThEECHERERET S, T BREELA
[ERizk 5 AR TRFROBEICX VHKE 4
T 3.

JERFEM AR ORI S WTid i wHEYE
XV @ESh TR, RREZFEEOHS AR &
FEIERICE 5 AR o= KFREKEhs. #
RIZFER»H B b 0z, KBARFEGRY, K
TERREME'D, JREOZRFPRLENHS. £
Lakier &' 3FRRHOHREMSE AR FHEA
FRatL, HRAKEFO redundancy, F7zi
MRS, SEHE % 38 5 03, MR 3 R 2T R
FRDRVIEFIFES £ & ¥, idiopathic degener-
ation of the aortic valve & U, JEREHE AR o
REROERTHB &L LTS,

—75, Davies? JfFH¥#eRemRicERL, =
DEFOIERHIEREM AR 0XFTHB L L.
Z o JE & LT Marfan EEBPICABN B
annuloaortic ectasial? % »iF, = OEFRPEOH
R O 2 WIS, B % ix Ehlers-Danlos jE
%&£, osteogenesis imperfectal? 7 ¥ ¢ {, G4k

RENRFFPAGIR 2 & KBIRAERES & CRBIRIROE(L

DIEHEOFLRBE D ON D Z b, ZhbE
F Lo TR R KBIRFEGHL K (1diopathic aortic
ring dilatation) &FEUY, #opkEE LT, R
DFEEROFRIMETHELBEL TWBY.

IEEOFHRF OBE I RESE AR B L,
JEREME AR 2L <w3. Davies? 38R
100 1] > F 4545 < REEHE AR 13 26% THolc &
HELTHY, Olson 5% 15 EROFHHI %
BREtL, RIEME AR 13 47% 26 29% i L
TelBELTWS. Bx ofiix <1, Table 2 iz
TR EL, 198058 L L TREHELAER &
BOREMED AR a@PEeHly, 1980 42
5 1986 £ THOFHMH D 34% (54/157) i+ &
ot

SR Fx O LT 2 —FA 60 RETE,
Davies 0if~7z AAE B = L <, fREISEHH
B Pl & LT RBIIRES S F R ICHER Ll o
fihiz, SRR FRER OIER VMETIER TR OIEKR X
VEBHTHS5 non-AAE BENREET D LB
b2z o, AAE BT KEIRFREG OAETILR,
SEE, BREO=ZH L LICHEKRETRT R, B

Table 2. Etiologies of AR by year: 194 consecutive valves surgically-excised in our hospital

Year Rheumatic Luetic Aortitis IE non-AAE AAE Others Total
1973 2 1 3
1974 2
1975 1 1 2
1976 3 1 4
1977 5 1 1 1 8
1978 1 1 2 4
1979 4 7 3 14
1980 2 5 8 1 16
1981 6 2 4 14 26
1982 4 1 3 13 4 3 28
1983 3 1 2 11 4 23
1984 4 1 4 7 2 3 21
1985 2 1 2 18 2 25
1986 2 5 7 2 2 18
Total 38 2 6 40 83 15 10 194

IE =infectious endocarditis ; non-AAE=non-annuloaortic ectasia; AAE=annuloaortic ectasia.

— 183 —



BH, &%, A, @n»

FREROFLA AL T, KEIPREE, > FFKH)
IRIZ A T OFEFLRBREZ K L T Wi, E7ok
BRFLVEABES LA LR C BEZRLTY
1z

—7%, non-AAE BT, #8421 AAE @
RIBE DR ERTH, RRE LR IPEED
EATHot. Fi- non-AAE B L EIMFERS
et 5 &, BHE, BRBEOFEHEL LREBED
HERERLEY, SABRRIELEF CHEREZED
¥, non-AAE it AAE L RIBE A
Rl ZoZrt3damERHTE AR 24£LF,
non-AAE BT AR BAEUL Bz Li#HAT%E
BERELEZORE. ERKBIRFOBELT
—EFHR»5 b, non-AAE x5 EEE &
hi-BThs B BRFLALT, BIERHETIE
EEF LR A BERLk
FREEHRBIRFHRIT TRV ELICHET 5
TebDp kY 3 40% FETZYLEh TS,
%7 Silver &®3EREFIT, KREBARETOILK
Y, KEIRFGHELIERicXY, bR
Ex cRAEEENAEMCENSES LB TE
3L LT3, Non-AAE BT 0REIR o AR
BEERICH LES434% Thy, 40% LITR
B, ZRIGEWERERLTWS. 2D X)L,
WEYVBRRIGELTWBZ LiITiNi, SEHES
KL, FAPEXETENBZ LI VKL
E¥5LiEEshs. THbb, non-AAE B0
AR I, fEREDLIA TV BMBEEDOIKRDOHTH
<, HMEMRE S wic aortic sleeve £fKDfLKIC
FER»RbBEEZLND.

Davies %fh® & LT, JREFEHBPHEIHZHFH
BOVEKICER Li-0ix, BICZ 0K 35 REs
W EHR & h B KREIREES O WE— o parameter T
D, SRR S SRR VWiz )iz, non-AAE
BERELENTVLAEEYESHS. LichisT
non-AAE BERAMBICKER LT X0, BEL
T a—RiC X 2EAEFHBITHDTHL NIZShT
LEXBRETHSHH. %1 Lakier P 0
i, REBRABHEOHELWVERIREhTHARY

B, REEMETREIERA OFTR L |ELTE Y,
non-AAE BHICHIY T BIEFIRE L HE S 5.
LRI ORETT, SR OMED L Rkkic, FHER L
EEERMFZ L OICHEBEEE» o 7. Zhi
HABROIERPEZLEOILKIC X ) R
272 b D TR, FRFBRIC X Y —REGIZAELT
Rz lERTLOLHEEESHS. 2L, Davies
A5 idiopathic ring dilatation DER & LT H T 7z
RREOEABOMETHER, AR EREOILK
EELLIARROFET 200, bdVidzh
& Marfan JE@EEE L OB EiIConTiE, &6
EBORMPMLETDH 5.

B #

LRI L T v 2 IERFEME RBIIRFEA SR 25
OREEBRET BB, BEEHNBLT 2 —K
RV, KBRES %, ABOKEIRFHEE
(ARDs), A4 AROEKE (AOD), s
HIKEIIRAEEEE (ARD) icoWTEHRAIL, $FRE
BCRE LRF L. tgudies® 1541, AR o
FELARVWELE 15 #, KBIRFEMRNZ MHIT
L7cdEY v =T, JEREGetE AR (non-AAE )
16 {5, KEINRFEHLHT % 1T - 7= annuloaortic ec-
tasia (AAE ) 7, &5 53#<bH 5. AAE #¢
0 7 51 KBRS §Z 1< T KRBIIRELER O BERLIR D FE
KEFE LD, non-AAE o 16 i3 ER O
ERLk.

ARDsI iz 383\ Tix non-AAE g L AAE g1
BOBOMO2EICKH LRABEICKTSHY (p<
0.001), AODI iEifE (p<0.0l) ¥ X O non-
AAE g (p<0.001) clggBticlh LAZICKT,
%7 AAE BECRI_TosLL, AEAEK
R L7z (p<0.001 vs {5 B X OEMERE, p<
0.01 vs non-AAE). ARDI 3 & £ #, non-
AAE B ClE#EICH LK (p<0.001), AAE g T
BIRTOBIZHLTKRTH » 72 (T p<
0.001). fEEERHIRBIRFF IR 2 EE R, mMLET
Y =8, non-AAE <z T =8, AAE g
BSEHOBEEE»E L A ERVWEIZRL 2.
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RMERBIRFERTLKR & LT, RSN RRE DL
Kizk 3 AAE gEpsicREEE» b BEShT
&b, SEIOKRL OBEREBLT 2 —KIC X
3H/ETIE, AAE Bo I L RIS RBRS
EHICIEA LA L TYH, aortic root fkoiLk
Xy AR AT 2EFRESEET S Z LR
Shiz. #OoRICELTIE, 4% &6 IREE
BRitzET 3L E2 bR

TE#xdichich, HRHEE ST ZRBRFE=ZN
B OETHERBERICER L ET
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