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Summary

A 45-year-old-male of hypertrophic obstructive cardiomyopathy (HOCM) with mid-systolic
closure and coarse fluttering of the pulmonic valve on the echocardiogram was reported.

On examination, a grade 2 systolic murmur was heard over the pulmonic area and cardiac cathe-
terization revealed isolated hypertrophic obstruction to the right ventricular outflow.

Echocardiographically asymmetric septal hypertrophy, shoulder formation of the anterior mitral
as well as tricuspid leaflets, and mid-systolic closure and fluttering of the pulmonic valve were observed.
Although there was no obstruction to the left ventricular outflow, systolic anterior motion (SAM) of
the mitral leaflet and systolic closure of the aortic valve were clearly demonstrated.

We believe that mid-systolic closure and coarse fluttering of the pulmonic valve may be the diag-
nostic sign of the right ventricular outflow obstruction in HOCM, and that not only SAM of the mitral
leaflet but systolic closure of the aortic valve without left ventricular pressure gradient are probably
due to the hyperkinetic and the low output state of HOCM.
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Fig. 1. Chest roentogenogram.
Moderate cardiomegaly is shown.
CTR =cardiothoracic ratio.
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60 mmHg, fRfH 60/4y, #e. [h¥FEEERS LG
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Fig. 2. Electrocardiogram.
So-called giant negative T' waves are seen.
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Bavtens, MR ORI 72 52 - 72 (Fig. 1).

OER: EFERFAE b sEKRENE T ¥
S EEEKRGTH - = (Fig. 2).

E = FHITIEE L7 s RS X oUW
EHEERD, fEiEFHic B-B’ step k& 0 SAM
(systolic anterior motion), KHEHIRFFIC systolic
closure and fluttering #3387z (Figs. 3, 4). .0

Fig. 3. Echocardiograms.

AT IZE & b > NERH PHIEME O E

FPREERE, AEAPFET = —oRERED 2D
B2y, # 22mm LifEEShi. Al
== —Tit, ZRFPICH % B-B step &
fiti#hRF 1 mid-systolic closure and fluttering
»FBw b (Figs. 5, 6).

Dh 7T —7 MRE : EE-KBIREE, TR
$ L O isoproterenol FAffHEE b ICHE OEKE
EEC»ro7c (Fig. 7). AOMAITE, I
# 10 mmHg ©d o 7 HARELREB & BB RE o

Upper panel: Asymmetric septal hypertrophy (ASH) and shoulder formation of the mitral valve

(small arrows) are seen.

Lower panel: Systolic closure and fluttering of the aortic valve (large arrows) are seen.
MV =mitral valve; IVS=interventricular septum; LVPW =left ventricular posterior wall; AoV =

aortic valve.
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Fig. 4. Systolic anterior motion (SAM) of the mitral valve.

peak systolic gradient (%, isoproterenol & fiflKf
12134 40 mmHg L 72 - 7= (Fig. 8).

FE, EEEEB L UOREEY : AEEY TE,
B R L7z FlEoRE Y i L (protrusion) (T
s, FROLRER b O TR OB IME 27
wic (Fig. 9). AEEBZERECH L TR, il
#1251 5 3rd chamber P35 X UM
DNIEDHEFERELY, Vwbwwd catheter en-
trapment (cavity obliteration) T~z LiZH 5
NTH oo, EEEYTHE, EEET—E2IEE
EiRL, Vb B AR REIMALEEE D 23 7
- 7z (Fig. 10). % == E#IC T, AR Om=E O
Wik b ICHBIEREZHL R L. Thbb,
By hlEogE v H LI X v AEIRIFSELIC ob-
literated & TV %28, EEE & LICZ0OHH
Bz L < fR-hTwee® Fig. 11). 2ok, @FHEIR
EWIIIER Th o 72

RF R . RS X OEEREEOEE L
FRiEB o 72 £, M-mode #:T 15 6 7o pkif
FESTFH0HTRL, AETHEETa—%E
LIREREE T H - e a0 A= MABIC S hvie
(Fig. 12).
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Fig. 5. Echocardiograms.
Upper panel: Shoulder formation of the tricuspid valve (small arrows) are seen.
Lower panel: Mid-systolic closure and fluttering of the pulmonic valve (large arrows) is seen.
TV =tricuspid valve; PV=pulmonic valve.
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Fig. 6. Mid-systolic closure and coarse fluttering of the pulmonic valve.

Fig.7. Left cardiac catheterization.

During isoproterenol administration pressure gradi-
ent is not provocated between the left ventricular
cavity and the aorta.

2 BRI IIME R &, Fox 1 A b UM I POk
51 gl 3 iliEIRS > mid-systolic closure
and fluttering #zHF L Twiz & kv (Fig. 6),
FMUBAE T IEBMAIC bl EETh 72 L
7o T, 4% HOCM iz 3 A HH K E%E
DIBIEHEZL L LT, JiliBiikS > mid-systolic
closure and fluttering (ZEER FHEH TH B LB
bhd Kxa—F—roOFEBRICEHLTE, £

LMl coKENRFE D systolic closure and flut-
tering LRI U <, A0 O BH 2 IUHEREC o B 5
PHEE S h 5.

733, Cardiel &3 ALMUOAIC ElkEEZA L
B, JlBIRS I X KBRS IS systolic clo-
sure and fluttering %, fEiFfic SAM Z3RL
TJER] & e L', sl o JEFA%E  (non-ob-
struction) ZEFAIE AR LTV ARV, L L7y
23 B A OFER] T, DIRIIERELOFAE (apical
hypertrophy) 12&%+ % Bk T > (Fig.
2) 7 b ONC MR T MR L EEMEY (Figs.
10, 11) 7 & X v, FE=MOIEPAZEFEF M & #
DLVRBES Y. & bIAERHBEKHAE IS
< HBIIRGEIR I [RIF 3 5 DHESY, o=l
HEPAZEIC ISk 3 2 DS ORI, A IFREEZE
FEST B LICRZTHDD.

JEFZEIC L b b F AR B fEiEf o SAM
(Fig. 4) L KRS > mid-systolic closure and
fluttering (Fig. 3) ic>w T, ZFhEhIERSE
DE DS T 5 hyperkinetic state!1® L
LD b AEMNEAZEICIE S < low output state!®
DHELEMHEE ShD 5. BARIC, LALY i3
apical hypertrophy ToOfgiEf o SAM o
¥EHE LT, 73, hyperkinetic & 5\ i
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Fig. 8. Right cardiac catheterization.
At rest, there is small pressure gradient between the right ventricular cavity and the main pul-
monic artery, but during isoproterenol administration peak systolic pressure gradient of 40 mmHg

is recorded.

Fig. 9. Right ventriculograms.

Right ventriculograms obtained at end-systolic phase in the frontal projection (left) and the lateral

projection (right). Note the marked protrusion of the septum into the right ventricular outflow and
the apex.
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Fig. 10. Left ventriculograms.
Left ventriculograms obtained at end-systolic phase in the right anterior oblique projection (left)
and the left anterior oblique projection (right). Note the marked increase in the free wall thickness

toward the apex.

«~Fig. 11. End-systolic frame of a biventriculo-
gram.

Note the widely opened outflow tract of the left

ventricle and the obliterated right ventricular cavity

(arrows).

hypovolemic state T ZEZPNEIKAETEE O #
WIS e FIRAE T OMIIS O SAM 4 b Ui
KERFE D systolic closure and fluttering D
H=16~18 SIRAE & T BRI R B S Z OIS
BEHIRHEES 2METDHS 5.

® #
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= — @ mid-systolic closure 35 X Of fluttering i<
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Fig. 12. Two-dimentional echocardiograms (long axis).
IVS = interventricular septum; LV=left ventricle; LA=Ileft atrium; Ao=aortic root; PW=left

ventricular posterior wall.

O 2 — RIS RRILE, e L =
JFp o B-B’ step, * 7fififihlkFric mid-systolic
closure 3 X ¢ fluttering 24 bh iz, ZE=EFHH
W EHIEIITEAE L v o 7223, fEiES o SAM &k

BhlikF o systolic closure p3iE-> & Y LA bMT-

Fix 1k, MR mid-systolic closure 35
o fluttering 13, HOCM 2 B1F 5 A= TS EH
EOBWIHNY A v X, ERELMNIERZEIC
L bR bR fEiES o SAM & KERS
o systolic closure (x, HOCM o hyperkintic
72 NS low output state (TH:-5 < b D LHEFE
L.
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