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Indirect Measurement of Left Ventricular End­
Diastolic Pressure in Congestive Cardiomyopathy

and Constrictive Pericarditis
B. S. LEWIS,

SUMMARY

Pulmonary artery diastolic and pulmonary capillary wedge
mean pressures were measured in 30 patients with con­
gestive cardiomyopathy and in 30 patients with constrictive
pericarditis. These measurements were compared with
left ventricular end-diastolic pressure (LVEDP) to assess
their value as indirect measurements of left ventricular
function. There was close correlation between the indirect
measurements and LVEDP in both disorders: a better
statistical correlation was achieved using a power curve
than with linear regression, since pulmonary artery dia­
stolic pressure increased disproportionately when
LVEDP was high.

S. Afr. Med. J., 48, 540 (1974).

Left ventricular end-diastolic pressure CLVEDP) is a
measurement of left ventricular function. It depends on
ventricular pressure and volume at the beginning of
diastole, the volume which fills the ventricle in diastole,
and the diastolic pressure-volume curve (a function of
ventricular compliance).'·3 In ventricular dysfunction the
LVEDP may be elevated: this causes an increase in left
atrial and pulmonary venous pressure, interstitial oedema
and shortness of breath.

If pulmonary vascular resistance is normal, there is
close correlation between pulmonary artery diastolic, left
atrial (or pulmonary capillary wedge) mean and LV end­
diastolic pressure.'·s Left heart catheterisation may be a
dangerous procedure in critically ill patients, but pulmonary
artery diastolic and pulmonary capillary wedge pressures
are simple to measure, using a flow-directed cardiac
catheter." Continuous monitoring of these pressures is
useful to estimate LVEDP and to assess its response to
therapeutic interventions in critically ill cardiac patients.'··l1
Pulmonary vascular resistance increases in patients with
persistent elevation of left atrial and pulmonary venous
pressure. Pulmonary arterial hypertension complicates
mitral valve disease, ischaemic heart disease and congestive
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cardiomyopathy: it is less severe In patients with con­
strictive pericarditis."-H

We have measured the pulmonary arterial diastolic
(PADP), pulmonary capillary wedge (PCWP) mean, and
left ventricular end-diastolic CLVEDP) pressures in patients
with congestive cardiomyopathy (CMO) and constrictive
pericarditis (CP), to assess the value of the indirect
measurements PADP and PCWP as indices of LV dys­
function in these diseases, and to compare the response of
the pulmonary vascular bed to prolonged elevation of
left heart filling pressures in the two conditions.

PATIENTS

An unselected group of 30 patients with congestive cardio­
myopathy (primary myocardial disease) was studied. The
disease is common in South African Blacks but the
aetiology is uncertain. i5

·" The patients had sev:re cardiac
failure without murmurs: 7 patients had additional func­
tional mitral incompetence and another 2 had overt
pulmonary tbrombo-embolism.

Another consecutive group of 30 patients with constric­
tive pericarditis was studied before pericardiectomy. The
constriction was of tuberculous origin in 27 patients,
amoebic in one and post-traumatic in two.

All patients had rested in bed for 2 - 3 weeks before
the study and were receiving digitalis and diuretics at the
time of cardiac catheterisation. Their disability is summa·
rised in Table 1.20

METHODS

Cardiac catheterisation was performed in the fasting state.
Premedication of 50 mg pethidine and 10 mg diazepam
was given. Routine right and left heart studies were made
using a percutaneous puncture of the femoral artery and
vein, or a cutdown in the right antecubital fossa. The
pressures were recorded with Statham P23 Db bonded
strain gauges on an Electronics-for-Medicine DR-16 photo­
graphic recorder, which has an electronic analogue differen­
tiating circuit with minimal phase lag and distortion.
The mid-chest level was used as the zero reference for
pressure measurements. Care was taken to debubble the
catheter manometer system and the frequency response
was flat to 20 Hz. In patients with constrictive pericarditis
the pressures were measured over several respiratory
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TABLE I. DISABIUTY AT TIME OF CARDIAC
CATHETERISATlON'o

Critique of Methods

cycles and the mean values calculated. Cardiac output was
measured by the direct Fick method.

The procedure was completed with left ventriculography
in the right anterior oblique position using a slow injection
of 50 ml 76% Urografin.

No. of patients
Constrictive
pericarditis

23 -+- 7
20 -+- 7
21 :±: 8

Congestive
cardiomyopathy

24 :±: 12
21 :±: 12
24 -+- 11

TABLE 11. HAEMODYNAMIC MEASUREMENTS

The mean values ± 1 SD are given.

LVEDP
PCWP
PADP

were also similar in the two conditions: in 2 patients with
cardiomyopathy PADP was greater than 40 mmHg.

There was significant linear relationship between LV­
EDP and the 'indirect' measurements PCWP or PADP in
congestive cardiomyopathy and in constrictive pericarditis.
PADP and PCWP increase disproportionately in patients
in whom LVEDP is greater than IS - 20 mmHg, and this
confirms the findings of Kaltman et al.' (Figs 1 and 2,
Table ill). A power curve (least-squares fit) gave a
higher correlation coefficient than linear regression analy­
sis. There was a linear relationship between PCWP and
PADP in congestive cardiomyopathy and in constrictive
pericarditis (Fig. 3).

30

Constrictive
pericarditis

1
7
6
9
7

30

Congestive
cardiomyopathy

2
3
3

14
8

Total

Grade 1
2a
2b
3
4

Right and left heart pressures were measured using
different catheters, and these were not always of the
same length: this may alter the results slightly. The right
and left heart pressures were not always recorded simul­
taneously.

Patients were fully digitaIised at the time of study and
were receiving diuretic therapy. This had a different effect
on haemodynamic measurements in different patients.

RESULTS

The haemodynamic data are summarised in Table IT.
Mean LVEDP was similar in the two groups of patients,
but the range and standard deviation were large in patients
with congestive cardiomyopathy. Mean PCWP and PADP

DISCUSSION

There was close correlation between 'indirect' measure­
ments and LVEDP in congestive cardiomyopathy (CMO)
and constrictive pericarditis (CP) although the relationship
was less exact in CP. In CMO the range of LVEDP,
PCWP and PADP was large: in 7 patients LVEDP was
greater than 30 mmHg, while in 5 it was less than 10
mmHg, a consequence of bedrest, digitalis and vigorous
diuretic therapy before cardiac catheterisation.

In constrictive pericarditis LV diastolic pressure was
similar in many patients. The primary defect in CP is
mechanical due to external compression of the cardiac
chambers, so that the diastolic pressures cannot easily
be altered and decreased to the normal range by
digitalis and diuretic therapy." Moreover, important puI-
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Fig. 2. Linear relationship between LV end-diastolic pressure (LVEDP) and pulmonary
artery (PA) diastolic pressure in congestive cardiomyopathy (CMO) (y = 8,74 +
O,64x ± 7,29; r = 0,73, P < 0,001) and in constrictive pericarditis (CP) (y = 4,94
+ O,72x ± 6,25; r = 0,62, P < 0,001). PA diastolic pressure increases dispropor­
tionately in some patients with a high LVEDP.
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Fig. 3. Linear relationship between mean pulmonary capillary wedge pressure
(PCWP) and pulmonary artery (PA) diastolic pressure in cardiom}'opatby (CMO)
(y = 5,56 + 0,86x ± 4,14; r = 0,93, P < 0,001) and in constrictive pericarditis
(CP) (y = 5,98 + 0,77x ±5,52; r = 0,70, P < 0,001). Three patients with CP
had an unusually high P A diastolic pressure and disturbed the statistical analysis.

TABLE Ill. CORRELATION COEFFICIENTS

CP
0,82
0,74
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Power curve
y = axb

CMO
0,90
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Linear regression
y=ax+b

CMO
0,79
0,73
0,93

this may protect the pulmonary veins and left atrium so
that florid pulmonary oedema is uncommon in CP. LVEDP
and left atrial pressure vary with respiration and may
decrease by 5 - 10 mmHg on inspiration: this may be
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monary arterial hypertension is uncommon in constrictive
pericarditis. Right ventricular filling and stroke output are
limited, and exercise does not cause a. significant increase
in pulmonary artery pressure as in mitral valve disease: Zl

,22
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another explanation for the lack of reactive pulmonary
arterial hypertension.

pulmonary capillary wedge mean (PCWP) or pulmonary
artery diastolic pressure '(PADP) is a useful guide to LV
end-diastolic pressure in patients with congestive cardio­
myopathy and constrictive pericarditis: serial measure­
ment of right heart pressures may be of value in the
management of critically ill patients with these disorders.

This study was supported by grants from the South African
Medical Research Council and Anglo American Corporation
of South Africa.

REFERENCES

1. Braunwald, E. and Ross, J. jnr (1963): Amer. J. Med., 34, 147.
2. Rackley, C. E., Hood, W. P., Rolett, E. L. and Young, D. T. (1970):

Ibid., 48, 310.
3. Lewis, B. S. and Gotsman, M. S. (1973): (in the press).
4. Kaltman, A. J., Herbert, W. H., Conroy, R. J. and Kossmann,

C. E. (1966): Circulation, 34, 377.
5. Herbert, W. H. (1970): Brit. Heart J., 32, 774.

6. Lappas, D., Lell, W. A., Gabel, J. C .. Civetla, J. M. and Lowen­
stein, E. (1973): Anaesthesiology, 38, 394.

7. Forsberg, S. A. (1971): Brit. Heart J., 33, 494.
8. RahlIDtoola, S. H., Loeb, H. S., Ehsani, A., Sinno, M. Z., Chuquimia,

R., Lal, R., Rosen, K. M. and Gunnar, R. M. (1972): Circulation,
46, 283.

9. Swan, H. J. C., Ganz, W., Forrester, J., Marcus, H., Diamond, G.
and Chonetle, D. P970): New Eng!. J. Med., 283, 447.

10. Forrester, J. S., Diamond, G. and Swan, H. J. C. (1971): Geriatrics,
26, 65.

11. Scheinman, M., Evans, G. T., Weiss, A. and Rapaport, E. (1973):
CirculatIOn, 47, 317.

12. Wilson, R. H., Hoseth, W., Sadoff, C. and Dempsey, M. E. (1954):
Amer. Heart J. 48, 671.

13. Wood, P. (1968\: Diseases of the Heart alld CirculaJion, 3rd ed., p.
777. London: Eyre & Spottiswoode.

14. Lewis, B. S. and Gotsman, M. S. (1973): Amer. Heart J., 86, 23.
15. Gillanders, A. D .. (1951): Brit. Heart J., 13, 177.
16. H,ggmson, 1., Gillanders, A. D. and Murray, J. F. (1952): Ibid.,

14, 213.
17. Grusin, H. (1957): Circulation, 16, 27.
18. Burch, G. E. and Walsh, J. J. (1960): Amer. J. Cardio!., 6 864.
19. SefteI, H. C. and Susser, M. (1961): Brit. Heart J., 23, 43'-
20. New York Heart Association (1964): Diseases of the Heart and Blood

Vessels, 6th ed., p. 110. New York: Little Brown.
21. Sawyer, C. G., Burwell, C. S., Dexter, L., Eppinger. E. C., Goodale,

W. T., Gorhn, R., Harken, D. E. and Haynes, F. W. (1952): Amer.
Heart J., 44, 207.

22. Harvey, R. M., Ferrer, M. I., Cathcart, R. T., Richards, D. W. and
Cournand, A. (1953): Circulation, 8, 695.

Gonadal Irradiation
E. E. D. MILLS

SUMMARY

A brief account is given of the circumstances under which
gonadal irradiation may be expected to occur. The non­
specific tissue effect and the hormonal and sterilising
effects are considered. Genetic implications are men­
tioned.

S. Air. Med. J., 48, 543 (1974).

For the general practitioner inexorably implicated in the
management of the patient suffering from malignant
disease, a basic knowledge of the effects of ionising irra­
diation on the human organism is desirable. This is
probably even more so in the specific instance of gonadal
irradiation effects. There is little justification in ignoring
or underplaying the psychological trauma and the anxiety
experienced by the patient who knowingly submits to radia­
tion exposure. Furthermore, the practitioner should be
in a position to warn the patient of the real risk of
sterility or castration. For this reason the radiotherapist
must lean heavily on the support of his general practitioner
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Paper presented at the 49th South African Medical Congress (MASA)
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colleague in the management of the patient (and his spouse)
when recommending treatment with ionising irradiation.

RADIATION EXPOSURE

The circumstances of exposure include:
1. Accidental or occupational exposure to radiation.

When this occurs the effects will be dependent on over-all
radiation dose and duration of exposure.

2. Radiation therapy for malignancies of the primary
sex organs and closely related neighbouring structures.
Those tissues directly in the radiation volume will receive
a full cell-killing dose of irradiation.

3. Radiotherapy administered for disease of remote
regions. The dose will be the consequence of scattered
irradiation and will depend on distance from the primary
beam.' Considering a treatment field of 20 by 15 cm the
scattered dose at 5 cm ~ 5%, at 15 cm ~ 0,7% and at
25 cm ~ 0,5%. For example in a woman receiving 5000
rads to a mediastinal field the dose to the ovaries would
be 20 rads. In the case of the male receiving 5 000 rads
to retroperitoneal nodes the testicular dose would be as
high as 150 - 200 rads. This will result in some degree of
temporary aspermia. (Doses above 600 rads will cause
permanent sterility.)'

4. Radiation as an alternative to surgical castration. As
discussed later, this is only practical in the female.




