


















CARDIAC CATHETERIZATION 301

_ _

:0 ;
|_ | Ill _l'"'.f ,..SS.,., 8. .N_,§...,.i..'...2 }'- '-;s,

-II1_
_E_ 2 s_

i_ | |
_l_ | | -
= |_ | | e

I _I_ I | e
| _I_ l l-
| _l_ | |
. *_ * a
| _l_ _

|| CD
| _
|
l W
| CX
l <

X
nS

l.
0s
_

_ _
=_ v1

_Z§e :X. .g.ag&il

_Ze..v-
m6 ,, <'; _;;. j.. ^_

_-1...'....'!_

S

:F,::e e : .. '.. .' ': ''.'" .'...: .<o..'. '....;....? 2

z zi L z° -Yi 8;.X. gz.g.:

_7Xg_Sagz . 8.8°2<ffi_,S;z;' ..... ;e.e- a
;X0.;-'fCAW_6 t: :: _t, ............................ - i .6,,.rs-_sas. t ;} ............... .. e_ ............ .i. !gg_o ............ :t' j.r .;.,_ - ......... :.: .g<g, ... } S } } w=Dn8 .... ....

W! t:.S:.:.fNj_g.i . _
swigX"' W

QSO
Clt

2
r!-

@< g .... oS!
E;; j. i.' ,!!

:: :. i.,.
S#s; 6!y2e iiill 1 1E
S.;e.:-°E 00
_i 4;f--_N- .. X. _
_E iSi z @

gc_S d' !_
V

80',.i..:.'.. =S-= rt
2c

 on A
ugust 11, 2022 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.9.4.292 on 1 O
ctober 1947. D

ow
nloaded from

 



HOWARTH, McMICHAEL, AND SHARPEY-SCHAFER

revealed no evidence of a shunt (Fig. 17). Although an attempt to pass the catheter into the
pulmonary artery failed, the greatly increased right ventricular pressure made a diagnosis of
pulmonary stenosis almost certain.

Case 9. A boy, aged 13, was known to have had cardiac murmurs since birth. He played
games at school and there was no history of cyanosis or excessive breathlessness. The
jugular venous pressure was not raised and there was no cedema. The blood pressure was
90/40 and the heart rate was regular at 90. A thrill, a harsh systolic murmur, and a soft
diastolic murmur were present in the pulmonary area, maximal in the second left interspace.
The pulmonary second sound was accentuated. A diastolic murmur was present at the apex.
The hmoglobin was 91 per cent. A cardiogram was normal. X-ray examination showed
considerable enlargement of the right ventricle and the pulmonary arteries. The left ventricle
was also slightly enlarged. There was no left auricular enlargement.

Comment. A case of patent durtus arteriosus (Fig. 20). The mean pulmonary arterial
pressure was surprisingly high, in view of the systemic blood pressure. Considerable increase
in right ventricular work from this high pressure may have resulted in hypertrophy comparable
with the left ventricular hypertrophy from increased output, since the cardiogram shows no
axis deviation.
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FIG. 20.

DISCUSSION
The precise diagnosis during life of congenital heart lesions has now more than an academic

interest. Ligation of a patent ductus arteriosus is a well-established method of treatment,
while the procedures of Blalock and Taussig (1945) in Fallot's tetralogy seem very promising.
Even if the presence of a patent ductus is obvious, it may be of value to know whether other
lesions are present or absent when considering ligation. Enlargement of the pulmonary
arteries, as a main finding, has long presented a difficult differential diagnostic problem for
clinicians and radiologists. Patent interauricular septum, mitral stenosis, pulmonary stenosis,
Eisenmenger's complex, patent ductus arteriosus, cor pulmonale from emphysema, primary
pulmonary hypertension and rupture of a syphilitic aorta into the pulmonary artery are among
the conditions that may have to be considered. Investigation of the right heart by catheteri-
zation may provide the answer, or at least further data on which a firmer diagnosis may be
based.
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CARDIAC CATHETERIZATION 3

The conditions under which a left to right auricular shunt is reversed remain obscure.
Like Brannon, Weens, and Warren, we have tried various procedures such as the Valsalva
experiment and different postures without producing any change in the arterial oxygen
saturation. The intrathoracic pressure rises steeply during a Valsalva, and all chambers of
the heart may be affected equally. When the mitral valve is stenosed, any procedure tending
to raise the pressure in the right auricle may result in at least an equal rise in the left so that
the shunt remains left to right. Case 3 shows that mean pressure in the right auricle may be
high and the shunt still left to right. In Case 1, where the mitral valve was probably function-
ally normal, a high right auricular pressure produced by transfusion did not reverse the shunt.

It is difficult to make an exact quantitative estimate of the proportion of blood shunted from
the left to the right heart. Brannon, Weens, and Warren estimated that in some cases of
patent interauricular septum the output of the right ventricle might be as much as three times
that of the left. While the systemic blood flow may be estimated from vena caval samples,
it is not so easy to get an exact estimate of the output of the right heart. The inflowing stream
of arterial blood from the left auricle makes it difficult to be certain that samples from the
right heart are completely " mixed." This difficulty is illustrated in Case 5.

The normal mean right ventricular pressure is from 10 to 15 cm. of saline above the mean
auricular pressure. The high ventricular pressures recorded in Cases 6, 7, and 8 indicated
increased resistance in either the outflow tract of the right ventricle or in the pulmonary arteries.
In congestive heart failure from any cause, mean right ventricular pressure may be increased.
This finding, therefore, is more significant of organic obstruction in the right outflow tract if
right auricular pressure is normal.

SUMMARY
Samples of blood from the right auricle and right ventricle may be obtained by cardiac

catheteriiation in cases of suspected cardiac shunts. Blood so obtained contains more oxygen
than vena caval blood if the shunt is from left to right. Right to left shunts may be detected
by a reduced arterial oxygen saturation in the presence of normally functioning lungs.

Two of the five cases with patent interauricular septum showed a conspicuous increase in
right auricular pressure with the shunt still left to right.
A case with enlarged pulmonary arteries and a normal arterial oxygen saturation showed no

evidence of a shunt and a greatly increased mean right ventricular pressure. A diagnosis of
pulmonary hypertension was confirmed post-mortem.
A case of Fallot's tetralogy showed an increased mean right ventricular pressure. The

data suggested some left to right mixture of blood although the main shunt was from right to
left.
A child with enlarged pulmonary arteries showed no evidence of a shunt. Mean right

ventricular pressure was greatly increased and a diagnosis of pulmonary stenosis was made.
A case of patent ductus arteriosus showed a greatly raised mean pulmonary arterial

pressure, a considerably raised right ventricular pressure, and highly oxygenated pulmonary
arterial blood samples.

We are indebted to the Medical Research Council for a personal grant to one of us (S. H.) and for an
expenses grant.

REFERENCES
Blalock, A., and Taussig, H. B. (1945). J. Amer. med. Ass., 128, 188.
Brannon, E. S., Weens, H. S., and Warren, J. V. (1945). Amer. J. med. Sci., 210, 480.
Dexter, L., Burwell, C. S., Haynes, F. W., and Seibel, R. E. (1946). Bull. New Eng. Med. Center, 8, 113.
Johnson, A. L., Wollin, D. G., and Ross, J. B. (1947). Canad. med. Ass. J., 56, 249.
McMichael, J., and Sharpey-Schafer, E. P. (1944). Brit. Heart J., 6, 33.
2D

303

 on A
ugust 11, 2022 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.9.4.292 on 1 O
ctober 1947. D

ow
nloaded from

 

http://heart.bmj.com/

