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GEMERBAZESE.OHIE  Echocardiographic and

OLTa—-KELFLAEKE  endomyocardial biopsy

D AT R, findings of right-sided
hypertrophic obstructive
cardiomyopathy
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Summary

Echocardiographic and histological studies were performed for four patients with hypertrophic
cardiomyopathy (HCM) with right-sided obstruction (group A) and for five HCM patients without
right-sided obstruction (group B).

The clinical diagnosis of HCM was established by cardiac catheterization and right and left ven-
triculography for all nine patients, and confirmed by necropsy in one patient in group A. M-mode and
cross-sectional echocardiography were performed in all. Endomyocardial biopsy of the right ventricular
septum was performed for all four patients in group A and for three patients in group B.

M-mode echocardiography demonstrated no characteristic features suggesting right intraventricular
obstruction, but cross-sectional echocardiograms, especially with short-axis views, reliably indicated
conspicuous rightward septal protrusions in right-sided obstructive HCM. Histological changes in the
right ventricular septum consisting of fibrosis of the interstitium and disarray of myocardial fibers were
more striking in patients with HCM with right-sided obstruction than those without such obstruction.
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Table 1. Clinical profiles of patients studied

Case No. Age Sex Diagnosis
Group A
1 35 M  Right- & left-sided HOCM
2 23 F Isolated right-sided HOCM
3 52 M  Isolated right-sided HOCM
4 43 M  Isolated right-sided HOCM
Group B
5 51 F HOCM
6 48 M HOCM
7 50 F HCM (provocable HOCM)
8 58 M  Apical hypertrophy
9 67 M

HCM

HOCM =hypertrophic obstructive cardiomyopathy ;
HCM =hypertrophic cardiomyopathy.

BER L OEEERICTBB L IERBLFE 9
B, Bopl, &3F, Fhvix 23 % 67 %7,
¥ 474 mThB. 205 1 fIERICEY
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AL, FRHOBEEFTRB LCLHERTRE
He#krat L7z (Table 1).
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Table 2. Catheterization data (mmHg)
RV LV
SRR wtow  mmfow  ape PrEmwe A oug ppe  Presmre
Group A
1 48/18 48/-3 48/-3 92/0 44 114/60 114/0 154/-3 40
2 20/7 20/-5 20/-5 33/0 13 110/70 105/—10 105/—10 0
3 38/16 38/0 40/0 60/0 22 120/76 120/-2 120/-2 0
4 18/5 18/-2 20/—-2 30/-1 12 112/68 112/—4 112/—-4 0
Group B
5 36/18 36/—2 36/—2 36/—2 0 92/54 94/0 130/0 36
6 18/4 20/-3 20/-3 22/-3 2 98/52 100/—2 150/—1 50
7 30/12 30/0 30/0 32/-2 2 150/86 150/—2 150/—2 0
8 17/5 19/0 19/0 19/0 0 140/70 140/—-2 140/—2 0
9 0 104/—1 104/-1 0

26/12 26/2 26/2 26/0

PA =pulmonary artery; RV =right ventricle; Ao=aorta; LV =left ventricle.
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Fig. 1. Withdrawal pressure pulse tracings and right ventriculogram in Case 1.

There is no pressure difference between the outflow and inflow tracts of the right ventricle, but a
significant systolic pressure difference between the apex and inflow tract of the right ventricle is demon-
strated (left panel). The right ventriculogram shows conspicuous right-sided septal protrusion into
the right ventricle (right panel).

Table 3. M-mode echocardiographic data

Wall thickness (mm) Mitral valve Aortic valve
Case No. IVS/LVPW
1VS LVPW Systolic hump  Midsystolic collapse

Group A

1 27 18 1.5 + +

2 15 9 1.7 — —

3 26 18 1.4 — —

-+ 20 14 1.4 — —
Group B

5 27 15 1.8 + +

25 15 1.7 + +

7 21 15 1.4 —(+) —(+)

8 35 14 2.5 — —

9

24 15 1.5 — —

IVS=interventricular septum ; LVPW =left ventricular posterior wall; (4 )= provocation.

- .



(YN TS A E /R

Fig. 2. Long-axis cross-sectional echocardiograms of four patients in group A.
The ventricular septum is more protrusive into the right ventricle in group A.

5 35 mm OLEPRHIEES X O Rk
PR RER & 58 7e.
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AR, Lo bkl Ehin o7 (Table
3).
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Fig.
DI PIEOFEM~DEHE, HiRioR
IREFTR & X < —F L Twiz (Fig. 5).
ST R TIT R
AT ZE AN EE P oo A2 U T FLRRT L <, O
i +~H DERBRALATL, MEEFT

N A

FEEEE R ok DNIRARE, e 2,
DAt eE 5, FEsAE & (Fig. 6) ofr
Hix, Group A oJEf Tk Group B ojEflic
LTy zwnhie (Table 4).
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2. (cont’d).
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Fig. 3. Short-axis cross-sectional echocardiograms of Case 2 and Case 4.
Conspicuous right-sided septal protrusion is demonstrated.
Med =medial ; Lat=Ilateral.
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Fig. 4. Cross sectional echocardiograms of Case 1.

The short-axis echocardiogram at the level of the margin of the mitral leaflet demonstrates con-
spicuous right-sided septal protrusion (left panel), and the cross-sectional echocardiogram through
the apex and inflow tract of the right ventricle shows regional hypertrophy of the anterior right
ventricular wall (right panel).

RVAW =right ventricular anterior wall.
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Table 4. Microscopic findings of right ventricular endomyocardial biopsy

AERNEABIPAZENE D E

(*=mean+SD)

Myocardial cell

Interstitial tissue

Case Endocardial
No. Hypertrophy (z)* Disarray Degeneration Fibrosis Cell infiltration thickening
Group A
1 +(16.9+4.6) H + + - +
2 +(23.0+4.6) +H + + - -
3 +(18.9+4.6) +H + H - +
4 +(16.5+3.5) + + + - -
Group B
5 not obtained
6 +(17.6+3.4) - - - - -
7 —(15.8+2.4) + + + - -
8 not obtained
9 +(16.3+4.3) + + - - -
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«—Fig. 5. Short-axis cross-sedétional echocardiogram and schema, transverse section of the
necropsied heart, and histological sections from the ventricular septum in Case 3.

The left microphotograph is from the left ventricular septum and the right microphotograph from
the right ventricular septum. The short-axis echocardiogram demonstrates predominantly right-sided
septal protrusion corresponding to the configuration of the transverse section of the necropsied heart.
Histological changes are more striking in the right ventricular septum than in the left ventricular septum.

Hematoxylin-Eosin stain (x40 x0.7).
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«— Fig. 6. Microphotographs of endomyocardial biopsy specimens of the right ventricular

septa of four patients in group A.

Disarray of the myocardial fibers, fibrosis of the interstitium, hypertrophy of cardiomyocytes and

scarcity of myofibrils are demonstrated.

Hematoxylin-Eosin and Azan stain (x40x0.7).
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