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Summary

We visualized the Valsalva sinus aneurysm ruptured into the right ventricle using two-dimensional
echocardiography, and analyzed the blood flow by pulsed Doppler technic.

Cross-sectional echocardiography was performed on 11 patients with right sinus aneurysm pro-
truding into the right ventricle. The age of the examined subjects ranged from 17 to 40 years. Ten
of the 11 revealed a ruptured aneurysm of the right sinus of Valsalva into the right ventricle. Nine of
the 11 had ventricular septal defect and five were associated with aortic regurgitation. Pulmonic re-
gurgitation was recognized in one case. The diagnosis was made by cardiac catheterization and angio-
cardiography in all cases and was confirmed by cardiac surgery in nine patients.

In this study, we employed an electronic (SSH-11A) or mechanical sector scanning system (SSL-
51H) for cross-sectional echocardiography. In order to clearly visualize an aneurysm, the cross-section
of the left ventricular long-axis was obtained from a slightly lower and more sagittal position than
the standard method. In addition, the short axis cross-section of the aortic root was also examined.
Furthermore, a pulsed Doppler technic was applied to three patients using a Doppler unit SDS-10A
combined with SSH-11A.

In all patients, an aneurysm of the right sinus of Valsalva was seen to protrude into the right
ventricle by two-dimensional echocardiography. Furthermore, the ruptured orifice of the aneurysm was
clearly visualized in ten cases. The shape of the aneurysm was tubular in ten cases and saccular in the
remaining one.

A continuous blood flow of wide band pattern was recorded in the right ventricle near the ruptured
orifice in two of the examined three cases and a disturbed diastolic flow was noted in a saccular aneurysm.

In conclusion, two-dimensional echocardiography is useful to visualize an aneurysm of the
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right sinus of Valsalva ruptured into the right ventricle and a pulsed Doppler technic is greathy con-
tributed in detecting localized disturbed flow due to the ruptured aneurysm.
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Table 1. Case materials

ﬁ:.se Name| Age | sex Cardiac Diagnosis Type
1 M.O.| 19 m RVA+VSD+AR Ivso
2 |S.mM| 21 m RVA+VSD+AR Ivso
3 |AS.| 4 m RVA+VSD+AR Ivso
4 |M.N.| 27 m VA+VSD+AR Tvso
5 |HH.| 26 f RVA I
6 |Y.K.| 19 f RVA+VSD+AR Ivsp
7 |M.0.| 40 m RVA I
8 |T.K.| 44 m RVA+VSD ITvso
9 |H.S.| 28 m RVA+VSD IIvso
10 |Y.E.| 17 m RVA+VSD+PR Ivsp
n |T.F.| 32 m RVA+VSD Ivso

Types of the Valsalva aneurysm are classified ac-
cording to Sakakibara and Konno?.

RVA =ruptured aneurysm of the right sinus of
Valsalva into the right ventricle; VA=unruptured
aneurysm of the right sinus; VSD =ventricular septal
defect; AR=aortic regurgitation; PR=pulmonic re-
gurgitation.

Table 2. Catheterization data

RV Press.(mmHg)

e [Name | | |k inst,
1 M.O. 45 29/0(11) 30/0 50/0
2 |s.m 64 33/10(8) 38/0 36/0
3 |A.S. 79 60/10(30) 64/4
4 M.N. 0 26/9 (24) 28/0 44/0
5 |H.H. 72 68/20(40) 70/8 90/-4
6 |Y.H. 60.8 40/15(25) 43/10
7 |M.0. 35.4 31/10(8) 33/1 46/12
8 |T.K. 84 76/28(48) 76/ 6 76/8
9 |[H.S. 37.5 21/5(12) 27/-5 35/-2
10 |Y.E. 45.5 42/8(21) 40/4 58/0
M |T.F. 70.4 52/18(36) 68/2

Ten out of the 11 patients showed a left-to-right
shunt at the ventricular level ranging from 37.5 to
849% (mean+SE =59.3+5.2%), and pulmonary hyper-
tension with mean pulmonary arterial pressure greater
than 25 mmHg was recognized in five cases. In two
patients, a systolic pressure gradient greater than
20 mmHg was noted in the right ventricular cavity
due to the obstruction by the protruded aneurysm.

L-R=left-to-right; PA Press.=pulmonic arterial
pressure; syst.=systolic; diast.=diastolic; RV =right
ventricle.
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Table 3. Shape of the Valsalva sinus aneurysm
and the operation findings

Vpealion rinaings
gase | Name | PP (";;;‘ms'" S o Do T e | SoeoT VED
tured mm, mn,

1 |m0. saccular 5 2020
2 |s.Mm. tubular 6X7 10x 4
3 |A.s. tubular 3x4 10x10
4 |M.N. tubular

5 |H.H. tubular

6 |Y.K. tubular 3x3 8x8
7 |Mm.0. tubular 5X5

8 |[T.K. tubular 2020 5x7
9 |H.S. tubular 5X10x5 2020
10 |VY.E. tubular 3 3x4
1 |T.F. tubular 10X 10 20X20

The shape of the aneurysm was classified into two
types by two-dimensional echocardiography; a tubular
type was recognized in ten patients and a saccular
type in the remaining one. The major axis of the
ruptured orifice of the aneurysm ranged from three
to 20 mm (mean+SE=7.4+1.7 mm). And the VSD
in the major axis varied from 4 to 20 mm (mean+SE
=12.3+2.1 mm).

2D =two-dimensional echocardiogram; VSD =ven-
tricular septal defect.
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Fig. 1. Two-dimensional echocardiograms from a 19-year-old patient with ruptured
aneurysm of the right sinus of Valsalva (Case 1).

Panel A demonstrates a huge saccular aneurysm ruptured into the right ventricle obstructing the
outflow tract. The interruption of echo at the tip of the aneurysmal sac (arrow) indicates the site of
perforation. This cross-section was obtained by tilting the transducer slightly clockwise from a lower
position than the conventional parasternal long-axis view of the left ventricle. The left ventricle is
enlarged and the aortic valve is prolapsed into the left ventricle. Panel B shows a short-axis view of
the aorta. The aneurysm of the right sinus is protruded into the right ventricle compressing the out-
flow and the enlarged left atrium is recognized.

RV =right ventricle; AN =aneurysm of the right sinus of Valsalva; AV =aortic valve; LV =left
ventricle; LA =left atrium.
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Fig. 2. M-mode echocardiogram obtained from the same patient as in Fig. 1.

A huge aneurysm of the right sinus of Valsalva is visualized to occupy the right ventricular cavity.
The diameter of the aneurysm gradually increases in systole reaching its peak in mid-diastole and
decreases in presystole. Furthermore, the defect of echo in the anterior aortic wall (D) is seen in ad-
dition to the fluttering and systolic semi-closure of the aortic valve.

AOAW =aortic anterior wall; AOPW =aortic posterior wall; AN =aneurysm of the right sinus of
Valsalva; AV =aortic valve; RV =right ventricle; LA =left atrium.

Fig. 3. Aortogram of the same patient as in
Fig. 1 (lateral view).

A saccular aneurysm of the right sinus of Valsalva
is shown to obstruct the right ventricular outflow
tract along with the opacification of the right ventricle.
The left ventricle is also opacified by the associated
aortic regurgitation.

AO=aorta; AN=aneurysm of the right sinus of
Valsalva; AV =aortic valve; LV =left ventricle; RV =
right ventricle.
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Fig. 4. Two-dimensional echocardiograms from a 2l-year-old patient with ruptured
aneurysm of the right sinus of Valsalva (Case 2).

Panel A shows a tubular echo of the protruded aneurysm into the right ventricular outflow. This
image is obtained from near the apex by rotating the transducer slightly clockwise to clearly delineate
the aneurysm. A short-axis view of the aorta (Panel B) also indic-ates the protrusion of the aneurysm
into the right ventricle.

AN =aneurysm of the right sinus of Valsalva; AO=aorta; AV =aortic valve; RV =right ventricle;
LA =left atrium.
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Fig. 5. Echocardiograms of a 26-year-old patient with ruptured aneurysm of the right
sinus of Valsalva (Case 5).

The cross-sectional image (Panel A) shows a tubular aneurysm of the right sinus ruptured into the
right ventricular outflow with an interrupted echo at the tip. In the M-mode (Panel B), two-layered
echoes are visualized in the right ventricle from late diastole to early systole, which is a finding cor-
responding to the protruded aneurysm in the two-dimensional echocardiogram. The defect of the
anterior aortic wall (D) is seen as well as a systolic semi-closure of the aortic valve.

AN =aneurysm of the right sinus of Valsalva; AOAW =aortic anterior wall; AOPW =aortic posterior
wall; RV =right ventricle; LV=left ventricle; D=defect of the AOAW; IVS=interventricular
septum; LA =left atrium; AV =aortic valve.
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Fig. 6. Two-dimensional echocardiogram ob-
tained from a 27-year-old patient with unrup-
tured aneurysm of the right sinus of Valsalva
(Case 4).

No perforation of the aneurysm was confirmed by

aortography despite the echo interruption at the tip of
the aneurysm. This finding is thought to be caused
by the positional gap between the ultrasonic beam and
the ruptured orifice.

AN =aneurysm of the right sinus; AO=aorta; LV
=left ventricle; RV =right ventricle.

oo
Fig. 7. Pulsed Doppler echocardiogram from a 32-year-old patient with ruptured aneurysm
of the right sinus (Case 11).
The sample volume is placed in the right ventricle near the ruptured orifice of the aneurysm. Note
a continuous disturbed flow of wide band pattern in the right ventricle due to the rupture of the
aneurysm. RV =right ventricle; SV=sample volume; TOWARD =blood flow directing toward the
transducer; AWAY =blood flow directing away from the transducer.
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Fig. 8. Two-dimensional and pulsed Doppler echocardiograms obtained from a 19-year-
old patient with a saccular aneurysm of the right sinus ruptured into the right ventricle
(Case 1).

As shown in the two-dimensional echocardiogram (Panel A), the sample volume is placed in the
aneurysm of Valsalva protruded into the right ventricle. A disturbed flow toward the transducer is
recognized in diastole within the aneurysm (Panel B). In addition, a systolic disturbed flow is noted
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in the right ventricle near the apex (Panel C) as well as in the main pulmonary artery (Panel D). The
systolic flow in the latter is thought to be due to the increased pulmonary blood flow by a left-to-

right shunt.

AN=Valsalva sinus aneurysm; AV =aortic valve; SV=sample volume; PA=pulmonary artery;
LV=left ventricle; LA=left atrium. RV =right ventricle; TOWARD =blood flow directing toward
the transducer; AWAY =blood flow directing away from the transducer.

— 399 —



#)E’ Eﬂ:n Eﬁ) [ES:H

X/ A ZBRBALRT L, AERBEIGLWEMNT
BBRICEHETERVWI RS, hr3gAICIE
gain ¥ EET I CHETILERDS.
bhvbh oWl LciEsi, Ivsp 2w 1
BRI, Ilvsp B3 2HITH Y, WHEEOWH
DOREBIWTBR L4 & X HEETH - 7z
AEBIRAMAIC X 38Kk oRMICiE, #
kX ) KERBESAVOh, AEBEOERICL
Y WFOFEAN R STV S.
ME—Fhxza—REcELTE, Mk
BEHBRMY L KBIIRF 0 BHIFASD RBES LT
W3 A, FEERHTHOKATLALAELDT
» 3. Haaz 5813868, AZEMLE PR OILES
DIEBAHR L TR T 5 LIRRT WS, ki
FEOBEEEMEER & X VWnEEW. RRCHEL= =
—Riz B 2 BIIREERIMO = = —WHGE L, W
LLTHESFRELY, BETRETHB.
BRI, Yokoi 51z Xhid, AEEIIREME
X BHROTHITIZ AN R - FF 5 —ENEH
LEhTtws. Yokoi 5%, Valsalva jRBhARE
P2 LIZRERILEE 0 AZEMRHEA T, HigtE
DO IREREERD, Why s EhMFEEED T
W3, SEbhbh biE F 77 —EHAERICK
D, Wik Lz v VI EHER LR K
S—EERTHEKL, BERAL LI BRFHRZETY
5. RENICHIBGBE ARG FF5—EE2ER
+T 58X, VAN ERERTE B DI
ETHAHN, DEAHEHLTVWIICL 2 b b
¥, FU A BEELTWAIZY), NI
LR OBIREOBEA I, v ISR
AL AN BEEARDEOTHEEEET 3.
AEizLiZLiE VSD 240+ 32, F735
—EP O 0 B0 FEEZ BHIARAETH -
To. ThbLMEEIL» bR EBEE T, IFE
i EAREEROEN MBS A NS Z &2
HBIDTHS.
Wi L= 2 — K EAEBIRIAAEHE L&
B RERBIZOVWTERT S, F—RERHIT~
%z Fallot M#CcH 52, FAEZKBINRAOE

FFICEE L T W3 0 MEEA 1Y, Valsalva i/
BIRAEICIZ Z OFT R V. RICERI+X &30
KPR OBEERIBIARES TH 545, FEMICITL
BHFEORETHY, LR E » four-chamber
view TH 3 LLEHEO LEHA AEAlICZH T
ZONRBEIND. EEBHROAEEDL X
FTRETHHN, KBROBEB RGP SEL Y, K
ETIE =3 —oWiE ARiFiIcH 9'®, Valsalva
REMRE D 1 B ERIFICHFEST 20 L 3R
Tha.

¥ AERENAENCERRICRS L, AE
NICIEHERZS AT, —R, LERREKRIEE
FHENARIR SR8 % L BRI 2 LEHAET 5.

PLE, Fox 3B O = o — K Ed 5 Valsalva if
BIREOAEMBIC >V TR, ERFE ot
B X VBARELRER L, o F7 T —Hkic X
VERMBERF T2 Z L VAEELEbhk.

2 #

AEFFEO BRI, BEFROBYEEL SV -
K75 —#ic X v, Valsalva J[ABIIRAE D AERH
EOWTRHET 2z Lich 3.

17 %5 6 40 % ¥ TOATHIRIREIRE 265
sHE 11 fliconT, BERUEYEELET
L. 11405 10 plic FEMEE B 2. I filix
DERRXRBEZAL, S FITKREIARPEG, 146
BRI FH & AP L T

W T RTLON 7 — 7 M ER L OO RIS E
Bz X 0 FFv, I flic oW TIRFAFIC X DR L
1.

WigiEicix SSH-11A (BETEREER) &
SSL-51H (MREREER) L 2FH L. Bk
WErERCEET 520, EREWEIEEL YR
RTHOME & ) RIREE S TRE L. £
KEROBWE ORI L. B3flic>n T
¥, F75—.=2=y  SDS-10A & SSH-11A
LOBAKRBICL Y, LM ERET L.

Wi L IC X 0 3T OREF T A EBIRIASIRE
NAERIZEHT 2OPBEIhZ, Eic 10 fiT

— 400 —



B O REILAEED b i, BIRE ORI MT
BRLE 10 flciEREEL, &Y 01 FIER
ERLI.

AR FFF—8,TIx, 36 2 FlicEzal
A AR T SO ERBEEEIR O MLk,
fiho> 1 Bl BHARFEN THLRMIC RE MR BIE X
iz,

AR BB B A EBIARIA O AEMR OB
BIZERTHY, hpo VR K75 —HIIHH
L BRI X 5 BE RO /BEEORIICHE
LExHh3.

X #

1) Cooperberg P, Mercer EN, Mulder DS, Winsberg
F: Rupture of a sinus Valsalva aneurysm. Report
of a case diagnosed preoperatively by echocardio-
graphy. Radiology 113: 171-172, 1974

2) Matsumoto M, Matsuo H, Beppu S, Yoshioka Y,
Kawashima Y, Nimura Y, Abe H: Echocardio-
graphic diagnosis of ruptured aneurysm of sinus
of Valsalva. Report of two cases. Circulation 53:
382-389, 1976

3) Nishimura K, Hibi N, Kato T, Fukui Y, Arakawa

T, Tatematsu H, Miwa A, Tada H, Kambe T,

Sakamoto N: Real-time observation of ruptured

right sinus of Valsalva aneurysm by high-speed

ultrasono-cardiotomography. Circulation 53: 732-

735, 1976

Sakakibara S, Konno S: Congenital aneurysm of

the sinus of Valsalva. Anatomy and classification.

Am Heart J 63: 405-424, 1962

5) Johnson ML, Warren SG, Waugh RA, Kisslo JA,
Sabiston DC, Lester RG: Echocardiography of
the aortic valve in non-rheumatic left ventricular
outflow tract lesions. Radiology 112: 677-684, 1973

6) Rothbaum DA, Dillon JC, Chang S, Feigenbaum
H: Echocardiographic manifestation of right sinus
of Valsalva aneurysm. Circulation 49: 768-771,
1974

7) Shulman R, Khuri S, Ray BJ, Parisi AF: Echo-
cardiographic features of an unruptured aneurysm

4

=~

Valsalva jRBIRIEEZIOWE.O= = —K

of the right sinus of Valsalva. Chest 77: 700-702,
1980
8) Haaz WS, Kotler MN, Mints GS, Parry W,
Spitzer S: Ruptured sinus of Valsalva aneurysm:
Diagnosis by echocardiography. Chest 78: 781-
784, 1980
Schatz RA, Schiller NB, Tri TB, Bowen TE,
Ports TA, Silverman NH: Two-dimensional
echocardiographic diagnosis of a ruptured right
sinus of Valsalva aneurysm. Chest 79: 584-586,
1981
10) Bardy GH, Valenstein P, Stack RS, Baker JT,
Kisslo JA: Two-dimensional echocardiographic
identification of sinus of Valsalva—right heart
fistula due to infective endocarditis. Am Heart J
103: 1068-1071, 1982
11) Weyman AC, Dillon JC, Feigenbaum H, Chang
S: Premature pulmonic valve opening following
sinus of Valsalva aneurysm rupture into the right
atrium. Circulation 51: 556-560, 1975
BRIR, BALE, ATEFR, =Rkl & X
K, BUFFERES, #R 1%, CHRE: BFK- v
%+ RFFHEIC X B0 L NRBIARERER D&
fotka. 5 37 B B BERERIE p 37-38,
1980
13) Yokoi K, Kambe T, Ichimiya S, Toguchi M,
Itoh K, Nanki M, Matsubara T, Yanagisawa K,
Hibi N, Nishimura K: Ruptured aneurysm of the
right sinus of Valsalva: Two pulsed Doppler
echocardiographic studies. J Clin Ultrasound 9:
505-510, 1981
14) Hibi N, Kato T, Fukui T, Arakawa T, Nishimura
K, Tatematsu H, Miwa A, Tada H, Kambe T,
Sakamoto N: Ultrasono-cardiotomographic study
on tetralogy of Fallot by means of high speed
mechanical sector scanning system. Ultrasound in
Med 3A: 149-158, 1977, edited by White D and
Brown RE, Plenum Publishing Corp., New York
15) Assad-Morrel JL, Tajik AJ, Giuliani ER: Aneu-
rysm of membranous interventricular septum.
Echocardiographic features. Proc Mayo Clin 49:
164-174, 1974
16) HE—, EHHE— BEF— B, k&K
&, PEER BERKE HPILL: AEDIREGE
Mo = = — BT A 5 37 B B BERRRE
p 377-378, 1980

9

~

12

~

401 —



