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Detection of occult cardiac invasion by two
dimensional echocardiography in patients with
bronchial carcinoma
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ABSTRACT Cardiac invasion by bronchial carcinoma may prevent successful resection but may be
undetected before operation. In a retrospective analysis of 100 consecutive thoracotomies nine
patients had unsuspected cardiac invasion by tumour. A prospective study of preoperative two
dimensional echocardiography was therefore undertaken in patients with bronchial carcinoma who
had no clinical evidence of cardiac tumour. Comparison with anatomical findings was possible in 65
patients in whom an echocardiogram of suitable quality had been obtained. There was one false
negative among 55 negative echocardiograms and three false positives among 10 positive echo-
cardiograms; non-malignant pericardial disease accounted for the echocardiographic finding in one
of the latter. The predictive value of a negative test was 98%, and the predictive value of a positive
test was highest (80%) if the echocardiogram suggested atrial invasion.

Secondary carcinoma of the heart has been reported
at necropsy in 5-25% of patients dying of malignant
disease,' 2 yet it rarely produces important clinical
symptoms.34 Although this applies to cardiac
invasion by primary carcinoma of the bronchus, the
presence of tumour in the heart or pericardium may
prevent successful surgical resection.
To assess the magnitude of the problem we first

reviewed retrospectively 100 consecutive tho-
racotomies performed for carcinoma of the bronchus.
The overall resection rate in these patients was 81%,
which is similar to that in previously published
series." Of the 100 patients, nine were found to have
cardiac invasion by tumour, four with tumour in the
left atrium and five with pericardial invasion alone.
The tumour was unresectable in six of these nine
patients.
Two dimensional echocardiography allows visual-

isation of much of the cardiac anatomy, and has
proved valuable in the detection of intracardiac
masses, such as primary tumours of the heart.7 The
purpose of this study was to evaluate prospectively
the use of two dimensional echocardiography in the
preoperative detection of occult cardiac invasion in
patients with bronchial carcinoma.
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Padents and methods

Two dimensional echocardiography was performed
in 87 patients with proved carcinoma of the bronchus
who were being assessed for surgery. There were 70
men and 17 women with a mean age of 61 years. No
patient had clinical, radiographic, or cardiographic
evidence of cardiac tumour and all were in sinus
rhythm.
The two dimensional echocardiography was per-

formed and interpreted by two of the authors using
either an ATL MK-300C or a Toshiba SSH-1OA sec-
tor scanner. Parastemal (long and short axis), sub-
costal (short axis and four chamber), and apical (long
axis and four chamber) views were used in all cases
(fig 1). The echocardiogram was considered suitable
for interpretation only if the heart could be visualised
to the apex, the left atrium could be clearly seen in
two or more views, and at least two of the pulmonary
veins could be seen at the point of entry into the left
atrium.

All echocardiograms were interpreted before tho-
racotomy and the results were compared with sub-
sequent operative postmortem findings. Cardiac
invasion was suspected if a pericardial effusion was
detected or if there was evidence of a mass within a
cardiac chamber, including the point of entry of the
pulmonary veins into the the left atrium.
On the basis of these criteria the sensitivity,
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Fig 1 Diagram ofthe two dimensional echocardiographic
imaging planes.

specificity, and predictive value of two dimensional
echocardiography in the detection of occult cardiac
invasion were calculated in the following manner:

Sensitivity =
true positives

true positives + false negatives

Specificity =
true negatives

true negatives + false positives

Predictive value true positives
ofa positive test - true positives + false positives

Predictive value true negatives
ofa negative test true negatives + false negatives
Any unrelated echocardiographic abnormalities were
also noted.

Results

Of the 87 patients in the study, 15 did not proceed to
thoracotomy because of the discovery of distant
metastases, and they received either radiotherapy or
chemotherapy. These patients have been excluded
from the analysis as anatomical confirmation of the
findings from two dimensional echocardiography was
not available although in one patient the echo-
cardiogram was interpreted as showing atrial

invasion. Of the remaining 72 patients, the echo-
cardiogram was judged to be of insufficient quality
for interpretation in seven (9 7%). The study popu-
lation therefore comprised 65 patients; in 64 the echo-
cardiographic findings could be compared with the
findings at thoracotomy, while information obtained
at necropsy was used in one patient who died sud-
denly before operation.
Of the 65 echocardiograms 55 were interpreted as

showing no evidence of cardiac invasion. The nega-
tive findings were confirmed in 54 cases (98-2%) but
in one patient (1 8%) pericardial invasion was found
at thoracotomy. An extended pneumonectomy was
performed in this patient.
Ten echocardiograms were interpreted as showing

cardiac invasion. The positive findings were
confirmed anatomically in seven cases (70%), with
pericardial invasion in three and atrial tumour in four
(fig 2). The three false positive echocardiograms
(30%) included one interpreted as showing atrial
tumour and two as having pericardial invasion. In
one of the latter patients extensive chronic pericardial
adhesions were found at thoracotomy to account for
the echocardiographic findings.
The overall sensitivity of two dimensional echo-

cardiography in this study was 87-5%, with a
specificity of 94-7%. The predictive value of a nega-
tive echocardiogram was 98-2% and of a positive one
70%. The latter comprises a predictive value of 80%
for a positive echocardiogram showing atrial invasion
and 60% for a positive echocardiogram showing peri-
cardial invasion.

In the eight patients with proved cardiac invasion
histological examination of the tumour showed squa-
mous carcinoma in six, adenocarcinoma in one, and
undifferentiated large cell carcinoma in one. All eight
patients had centrally placed tumours arising in a
lobar or main bronchus with no predominant side or
site of origin. In two patients resection of tumour was
possible despite cardiac invasion. Both had peri-
cardial invasion and died of metastatic disease four
and five months respectively after extended pneu-
monectomy.
Twenty-one other cardiac abnormalities that were

unrelated to the carcinoma were found in 17 of the 80
technically acceptable echocardiograms (this includes
data from the 15 patients who did not proceed to
thoracotomy), and in many cases the findings were
unexpected (table).

Discussion

There has been considerable interest in the pre-
operative diagnosis of mediastinal disease in patients
with bronchial carcinoma, but in a recent review8 of
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Fig 2 Stillftame photograph ofa two dimensional echocardiogram showing an apicalfour chamber view of the heart, with a
schematic diagram of the main features on the right. There is an echogenic lesion encroaching into the left atrium, which was
due to invading tumour (T). RV right ventricle; LV-left ventricle; RA right atrium, LA left atrium, MV mitral valve;
TV tricuspid valve.

Additional cardiac abnormalities detected by two dimensional
echocardiography in 80 patients

Abnormality Number

Left ventricular wall motion abnormality 9
Thickened aortic valve 3
Right ventricular enlargement 2
Mitral valve thickening I
Mitral stenosis I
Mitral annular calcification I
Mitral valve prolapse I
Asymmetrical septal hypertrophy I
Concentric left ventricular hypertrophy 2
Total 21

the use of computed tomography in the diagnosis and
management of malignant disease of the thorax no
mention was made of occult cardiac invasion. If, how-
ever, the results of our prospective and retrospective
series are combined, unexpected cardiac or peri-
cardial invasion was confirmed in 16 of 172 patients
(9-8%) who were candidates for thoracotomy and in
11 of these successful resection was not possible.
Three patients in the retrospective series and two in
the prospective series had an extended pneu-
monectomy performed despite cardiac invasion but
the median survival in these patients was only four
months, all five dying of metastatic disease. The poor
prognosis associated with cardiac invasion is sup-
ported by a recent review9 of 65 patients with lung
cancer and pericardial metastases, who had a median
survival of only 21 weeks from diagnosis; although

the patients were treated surgically (including by peri-
cardiectomy), in no case did survival exceed four
weeks.

In the present study two dimensional echo-
cardiography has proved to be a sensitive means of
detecting occult cardiac invasion by bronchial car-
cinoma. We did not perform routine computed
tomography in these patients so no direct compara-
tive data are available on the sensitivity and
specificity of the two techniques in the recognition of
cardiac invasion. But cardiac invasion was associated
with mediastinal adenopathy at surgery in 10 of the
16 patients discussed here (eight malignant, two reac-
tive hyperplasia) and computed tomography is likely
to have at least detected these and prompted further
investigation, perhaps avoiding unnecessary thora-
cotomy in some of these patients.
The frequency of uninterpretable echocardiograms

(9 7%) in our series is acceptable for a population of
patients with a high prevalence of chronic obstructive
airways disease as satisfactory images are notoriously
difficult to obtain in such patients.
The predictive value of a positive result was less

than that of a negative result. Two of the three false
positive echocardiograms were interpreted as show-
ing pericardial invasion but in one this was attri-
butable to chronic inflammatory pericardial disease.
In the other a subsequent review of the echo-
cardiogram still resulted in the report of a small peri-
cardial effusion. This highlights the non-specific
nature of pericardial abnormalities on an echo-
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cardiogram, which may also be due to sympathetic
effusions, coincidental viral infections, or even
adipose tissue in obese patients. The predictive value
of a positive echocardiogram showing chamber
invasion is therefore likely to be greater, as was the
case in this study.

Review of the one false positive echocardiogram
suggesting atrial invasion showed that it was of rela-
tively poor quality yet had been judged suitable for
interpretation before surgery. This emphasises the
pitfalls in the interpretation of two dimensional echo-
cardiography of inadequate quality. In addition, two
of the three false positive echocardiograms occurred
early in the course of the study and, since the inter-
preters were aware as the study progressed of whether
their findings were being confirmed, there may have
been a learning effect that improved the accuracy of
interpretation in the latter part of the study.

In conclusion, occult cardiac invasion by bronchial
carcinoma has been found in an important propor-
tion of patients with centrally placed tumours under-
going thoracotomy. Whether a tumour is deemed
resectable depends on the individual surgeon's criteria
for the technical feasibility of curative surgery, but
even with a radical approach a strong preoperative
suspicion of cardiac invasion might aid surgical plan-
ning.
Although echocardiography was accurate in most

cases, there was an appreciable false positive rate,
especially for pericardial abnormalities. For this rea-
son it would be unwise to regard an echo-
cardiographic abnormality, in the absence of other
abnormal findings, as the sole criterion for deciding

against thoracotomy. On the other hand, a normal
echocardiogram gives strong reassurance that cardiac
invasion is not present.

We thank Mr CJ Hilton and Mr AH Brown for per-
mission to include their patients in the study. PJK is
supported by the National Heart Foundation of Aus-
tralia.

References

1 Young KM, Golman IR. Tumour metastases to the
heart. Circulation 1954;9:220-9.

2 Berge T, Sievers J. Myocardial metastases. A patholo-
gical and electrocardiographic study. Br Heart J
1968;30:383-90.

3 Davies MJ. Tumours of the heart and pericardium. In:
Pomerance A, Davies MJ, eds. The pathology of the
heart. Oxford: Blackwell, 1975:413-40.

4 Thomas AL, Mills PG, Gibbs NM, Davies MJ. Second-
ary carcinoma of the left atrium simulating myxoma. Br
Heart J 1980;44:541-4.

5 Belcher JR, Anderson R. Surgical treatment of car-
cinoma of the bronchus. Br Med J 1965;i:948-54.

6 Ellis DA, Hawkins T, Gibson GJ, Nariman S. The place
of lung scanning in the assessment of resectability of
bronchial carcinoma. Thorax 1983;38:261-6.

7 DePace NL, Soulen RL, Kotler MN, Mintz GS. Two-
dimensional echocardiographic detection of intraatrial
masses. Am J Cardiol 1981 ;48:954-60.

8 Spiro SG, Edwards D, Harper PG, Geddes DM, Sou-
hami RL. Computed tomography of the thorax in the
diagnosis and management of malignant disease. Br J
Dis Chest 1982;76:209-22.

9 Quraishi MA, Costanzi JJ, Hokanson J. The natural his-
tory of lung cancer with pericardial metastases. Cancer
1983;51:740-2.

141

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.41.2.138 on 1 F

ebruary 1986. D
ow

nloaded from
 

http://thorax.bmj.com/

