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Echocardiographic Assessment of Cor Pulmonale

Hiroyoshi YAMADA

Department of Internal Medicine, Shinshu University School of Medicine
(Director: Prof. Shozo KUSAMA)

To evaluate the usefulness of echocardiography for the assessment of cor pulmonale (CP), 34
patients with chronic pulmonary disease and 8 normal controls (NC) were studied.

Cardiac catheterization was performed in 30 of 34 patients. Three echocardiographic indicators
[right ventricular wall thickness (RVWT), right ventricular dimension (RVD), and interventricular
septal deformity (IVS def)] were compared with cardiac catheterization data [mean pulmonary
arterial pressure (mPAP), right ventricular systolic pressure (RVSP), RVSP/LVSP, where LVSP=
left ventricular systolic pressure or systemic blood pressure, right ventricular end-diastolic pressure
(RVEDP), total pulmonary resistance (TPR), and cardiac index (CD)]. RVWT was correlated with
mPAP (r=0.66), RVSP (r=0.57), RVSP/LVSP (r=0.57), RVEDP (r=0.49), TPR (r=0.64), and
CI(r=—0.49). RVD was correlated only with RVSP (r=0.52), RVSP/LVSP (r=0.57), TPR (r=0.56),
The cardiac catheterization data were significantly different between types that were classified by
end-systolic configuration of the IVS in the papillary muscle level short-axis two dimensional echo-
cardiography. Using these indicators (RVWTz3.5 mm and/or IVS deformity at end-systole) for the
diagnosis of pulmonary hypertension, the sensitivity was 0. 87, the specificity 0. 88, and the diagnostic
accuracy 0. 87.

In 7 patients with CP and 8 NC, two-dimensional echocardiographic studies were performed.
Left ventricular (LV) area ejection fraction (AEF) and LV regional wall motion were analyzed.
Making a comparison of AEF between the NC and CP group at the mitral valve and papillary muscle
levels, that of the CP group at the PM level was significantly higher. Increment in IV3 regional
area change was suspected as the mechanism. It thus seemed that left ventricular ejection function
in CP was not disturbed.

Thus, the combined evaluation of RVWT and IVS, and LV wall motion analysis by echocardio-

graphy are useful for assessing CP, Shinshu Med. J., 36 1 155—169, 1988
(Received for publication October 9, 1987).

Key words: echocardiography, cor pulmonale, interventricular septal deformity, left ven-
tricular regional wall motion, pulmonary hypertension
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Table 1 Clinical and physinlogic data

Sex, Age, and

VS

e Sp A8 A0 RVWT RVD [VPPaO, PaC0,%VCFEV4| RHF mPAPRVSP RVSE/ RV rpp ¢
1 Fo2Pulmtbe| 42 24 +|442 60.2[19.0 930 + | 32 65 050 7 681 3.3
2 F73COPD | 50 14 +40.4 285|946 53.7| + | 37 46 0.38 8 — —
3 M66COPD | 4.0 12 +/56.6 342|485 429 | — | 27 50 0.39 3 540 3.0
4 M 40 Pickwick | 5.6 20 +|55.5 52.5|6L6 73.9| + | 37 53 0.34 10 447 3.7
5 F 49 PPH 6.0 40 ++|68.9 329|803 77.1| + | 50 100 0.97 131361 2.1
6 M68COPD | 57 26 +| 5.3 43.8(80.5 35.5| — | 20 383 0.27 0 435 3.4
7 M7l Pulmtbe| 46 19 +55.7 — |45.4 70.6| — | 26 44 028 6 390 3.8
§ M4l Pulmtbc| 50 15 +528 43.8(38.0 48.0| + | 3¢ 39 0.30 6 545 3.1
9 FGPumTE| 52 17 ++|46.9 53.6(57.2 341| + | 40 63 0.44 17 589 3.7
10 M40 COPD | 3.4 15 +|43.2 44.5(45.7 35.8| + | 38 29 025 0 507 42
11 M54 Pulmtbc | 43 85 ++|63.3 32.7|76.1 64.5| + | 45 100 0.65 221184 1.9
12 M 49 Pulm the | 5.4 27 ++|47.7 477|220 64.0| + | 65 97 0.8 5 925 3.6
13 M54 COPD | 40 4 —|5L5 42.6|65.4 35.6| — | 27 83 0.24 9 384 3.7
14 F 37 Pumfib | 5.0 20 ~—|37.0 55.6(37.0 46.4| — | 26 31 030 0 598 2.9
15 M63COPD | 3.8 25 +|60.5 38.7|67.7 27.3| + | 25 28 0.22 7 351 46
16 F 71 Pickwick | 6.0 21 4| 547 40.2 419 643| + | 40 53 0.37 13 619 2.9
17 F 68 Pulmthc | 40 15 +[62.1 48.1/63.9 438| — | 385 45 0.31 9 570 3.5
18 F 53 PPH 3.0 14 +|6L6 3.5|87.8 8LO| — | 45 60 0.41 3 698 3.9
19 F 50 Sarcoid | 3.2 19 —|69.4 44.6|76.3 742 | — | 25 34 029 3 567 2.5
20 M62COPD | 80 8 —|73.2 487|657 546| — | 13 17 012 1 177 3.9
2l F52COPD | 23 20 —|581 37.4|733 53.5| — | 19 36 0.33 5 239 49
22 F48Pum TE | 3.0 15 —[79.9 37.3|113.7 80.4| — | 9 20 018 0 120 45
23 M5l Pulmthc| 42 22 —|55.8 50.1| — —| 4 | 21 32 0.26 1 254 40
24 M 70 Pulm tbe | 2.2 13 —|75.4 40| — —| — | 22 26 0.22 0 272 4.3
25 M5l Pulmtbe| 2.0 14 —|755 367|722 583 — | 11 25 0.18 3 158 4.0
26 M 67 Pulm tbc | 8.3 10 —[67.0 543|495 85.3| — | 20 29 018 4 309 3.4
27 M6l Pulmtbc | 8.8 6 —|79.6 37.4|768 7L1| — | 21 37 022 8 321 3.1
28 M52 COPD | 41 14 —|645 30.7|6L0 523| — | 16 20 0.24 4 200 4.3
20 F25COPD | 29 18 (725 360|675 63.9| — | 10 22 016 2 163 3.3
30 M 29 Sarcoid | 2.6 20 —|781 4421|1046 69.6| — | 10 17 0.14 0 117 3.8

Pulm tbe=pulmonary tuberculosis; COPD=chronic obstructive pulmonary disease; Pickwick="Pick-

wickian syndrome; PPH=primary pulmonary hypertension; Pulm TE=pulmonary thromboembolism ;
Pulm fib=pulmonary fibrosis ;Sarcoid =sarcoidosis; RVWT=right ventricular wall thickness (mm);
RVD=right ventricular dimension (mm); IVS def=interventricular septal deformity ; PaQ,=arterial
oxygen tension (mmHg); PaCO,=arterial carbon dioxide tension (mmHg); % VC=percent vital capa-
city (%); FEV g =forced expiratory volume one second percent (%) ; RHF=right heart failure;
mPAP=mean pulmonary arterial pressure (mmHg); RVSP=right ventricular systolic pressure
(mmHg) ; LVSP=left ventricular or systemic blood pressure (mmHg); RVEDP=right ventricular
end-diastolic pressure (mmHg); TPR=total pulmonary resistance (dynes+sececm™®) ; Cl=cardiac

index (I/min/m?)
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IVS (=) IVS (+)

Fig. 1

A: M-mode echocardiogram of the RVand LV by
anterior approach.
RVAW right ventricular anterior wall
RV, right ventricle
LV, left ventricle
IVS, interventricular septum

B~D: The 3 types of end-systolic configuration
of the IVS in the short axis two-dimensional
echocardiograms
B—the IVS is almost normal.
C—the IVS is straight.

IVS (4 D—the IVS is reversed.
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A
A: Schematic representation of two-dimensional
echocardiogram in short-axis
B, C: Examples of regional wall motion analysis
by two reference systems from a normal
subject (B) and cor pulmonale (C).
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Fig. 3 Relationship between IVS deformity and hemodynamic data
IVS. (—)=the interventricular septal curvature is almost normal at end-systole.
IVS (+)=the interventricular septal curvature is straight at end-systole.
IVS(++)=the interventricular septal curvature is reversed at end-systole.

Vertical bars indicate mean=+SD.

There are signinicant differences hetween the three IVS types except in CI by one-

way layout analysis of variance,

‘For abbreviations refer to Table 1.
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Fig. 4 Relationship between RVWT and hemodynamic data
For abbreviations refer to Table 1.
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Fig. 5 Relationship between RVD and hemodynamic data
For abbreviations refer to Table 1.
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Sensitivity = true positives+ (true positives
+false negatives) x 100(%)

Specificity =true negatives+ (true negatives
+false positives) x 100(%)

Diagnostic accuracy=(true positives
+true negatives) + (true positives+false negatives

+false positives+true negatives) x 100(%)
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Table 2 Area ejection fraction

N |age (yp) M\éyje}vel Pl\/é%e)vel

NC 8 324 9 | 46.2:10.3 | 50.4+ 6.2
Cp 7 51413 | 52.4+11.4 | 62.1%+ 8,0
NS p<0.01

NC: normal control, CP: cor pulmonale
MV : mitral valve, PM: papillary muscle
NS: not significant’

DP k oz BEOHBNILIRD bhich -1, (Fig.
5)
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(A) Fixed reference system

1) Papillary muscle level

oM

Table 3 Regional wall motion

Regional area change (%) M. of CG (mm)
1 2 3 4 5 6 7 8 X Y
s 55£19.761f20.663f21.1bsfls.357';513.344@12.736;)23.440;327.5 —L9£2.9 | L7£2.1
a7 693_314.767'—,521.0693;318.9651_521.258f34.862'§24.167'1124.872'3316.4 1.0+4.2 | 0.3+2.8
NS NS NS NS NS NS | P<0.05 P<0.05
M. of CG=Movement of center of gravity
X=righ to left axis, Y=posterior to anterior axis
2) Mitral valve level
Regional area change (%)
1 2 3 4 5 6 7 8
NC | 43.7:£22.8 | 30.3:£52.0 | 53,3::20.5 | 64.9:126.5 | 64.0:18.8 | 46.3::22,6 [32.7:+:26.58(34. 1+:21.6
é::l::] 45.5-4-21.4 | 48.8+38.5 | 54,3+34.1 | 50.0:-28,3 | 43.9:-18.9 | 39.6428.3 (36, 6+26. 537, 4+24.6
NS NS NS NS NS NS NS NS
NC: normal control, CP: cor pulmonale, NS: not significant
(B) Floating reference system
1) Papillary muscle level
Regional area change (%)
1 2 3 4 5 6 7 8
r11\1=% 56.2- 8.4 | 52.6411.9 | 48.7+12.7 | 54.1+10.1 | 57. 0+ 9.4 | 51.0:12.2 |50, 1+12,7|53.2+10. 4
nC’:P,; 63.6+13.5 | 67.4+13.7 | 68.5+13.9 | 65.5£11.4 | 65.0£13.4 | 67.1%+13.5 [67.4+17, 3|67. 44+10.9
NS p<0. 05 p<0.01 p<0.05 NS p<0. 05 p<0.05 | p<0, 05
2) Mitral valve level
Regional area change (%)
1 2 3 4 5 6 7 8
111\1=CS 51.0+14.0 | 44.2+12.6 | 45.64+13.6 | 47.94:17.5 | 51.2:-13,2 | 44,8+14,0 |44, 311,549, 32-16.8
CF | 44.3+17.0 | 42.54:31.4 | 45.3::26.3 | 44.6:20.2 | 43.016.1 | 46.5::29.3 {42, 6::31, 8}43. 0:18.6
NS NS NS NS NS NS NS NS
NC: normal control, CP: cor pulmonale, N3: not significant
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