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Rasker, J. J, Beekhuis, H., van de Wal, A. M., Homan van der Heide, J. N., and
Woldring, M. G. (1976). Thorax, 31, 641-649. Cobalt-57-bleomycin scanning of hila
and mediastinum in patients with bronchial carcinoma: a prospective study. Because
the results with cobalt-57-bleomycin (57Co-bleo) as a tumour-seeking agent in patients
with pulmonary tumours were promising, a prospective study was carried out to test
the sensitivity and selectivity of this technique for metastases in lung hila and mediastinum in a group of patients with bronchial cancer. The sensitivity of 57Co-bleo
scintigraphy appeared to be higher than that of routine radiological investigations and
mediastinoscopy. For this reason it is suggested that 57Co-bleo scintigraphy can be used
as a method to select patients for mediastinoscopy.

From our initial results with 57Co-labelled bleomycin (57Co-bleo) as a tumour-seeking radiopharmaceutical in patients with pulmonary tumours
(Rasker et al., 1975), it appeared that not only
was the primary tumour almost always visible on
the scintigram but also the tumour growth in hila
and mediastinum (Figs 1 and 2). This tumour
growth was sometimes clinically evident at the
time of the scintigraphy (eg, by superior vena
caval obstruction, recurrent nerve paralysis, etc).
Sometimes it was evident from radiological investigation (tomography). However, there were
also cases where the 57Co-bleo scintigram was the
only evidence of mediastinal metastasis before
mediastinoscopy and/or thoracotomy were performed. The aim of the prospective investigation
described in this article was to test the selectivity
and sensitivity of scintiscanning with 57Co-bleo
of the hila and mediastinum to evaluate whether
57Co-bleo scintigraphy could wholly or partly replace mediastinoscopy. For this reason we com"Current address: Ziekenhuis Ziekenzorg, De Ruyterlaan 5, Enschede,
The Netherlands

pared the results of 57Co-bleo scintigraphy with
those of radiography8 and mediastinoscopy. All
three methods were checked against the operative
findings.
The relative uptake in the tumour as determined externally, the so-called tumour-to-nontumour-ratio (TNTR) of primary tumour and
metastasis, was calculated. We looked for a
possible relation between histology of the tumour
and the TNTR. We also calculated TNTR of the
primary tumour to kidney and liver and evaluated
the concentration of radioactivity in several
normal tissues.
MATERIAL AND METHODS

Cobalt-57 was obtained as 57CoCl2, carrier-free,
3 mCi/ml in 05 N HCI, from Philips-Duphar,
Petten, The Netherlands.
Bleomycin was supplied as a sterile lyophilized
"Routine radiological investigation in patients with a possible bronchial
carcinoma comprised anterior, right and left lateral chest radiographs,
anterior and lateral tomographyoftumour and hila and bronchography,
and, if necessary, a barium swallow outlining the oesophagus and an

artificial pneumothorax.
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FIG. 1. Patient HvW with squamous-cell carcinoma of the left lung: (a) Chest radiograph; (b) anterior scintigram of thorax showing radioactivity in tumour and mediastinum
(at operation malignant tissue was found in the mediastinum); and (c) same scintigram
with lines marking right axilla, clavicles, and outline of neck. Chest radiograph was
inconclusive regarding the mediastinum.
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(a)

(b)

(c)

FIG. 2. Patient JdK with tumour of the right lung visible on the chest radiograph
(a). On the anterior scintigram of the thorax (b) concentration of radioactivity is
visible in tumour, mediastinum, and right hilar region. (c) Same scintigram with
lines marking clavicles and outline of the neck. At mediastinoscopy squamous-cell
carcinoma was found, and after six weeks enlarged hilar lymph nodes became
visible on the chest radiograph.
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powder in 5 ml ampoules by Lundbeck NV,
Amsterdam, who obtained it from Nippon
Kayaku, Tokyo. Batches No. 72L21 and 72I05
were used with a potency of 15 8 and 15 1 mg
per vial.
We applied
an adaptation of the method of Renault et al.
(1972) by van de Poll et al. (1976). To 1 ml of
57CoC12 (3 mCi/ml) in 0 5 N HCl is successively
added 7 5 mg bleomycin in 1 ml 0 9% NaCl
(sterile), 2-5 ml 0 1 M of acetate buffer (pH 5 6),
and, with vigorous stirring, 0'5 ml 1 N NaOH to
produce a pH of the end product between 5 and
6. About 1 mCi 57Co-bleo, containing about 25
mg bleomycin per patient, was slowly injected
intravenously within a few hours of preparation
of the compound. Radiochemical purity was
determined by thin-layer chromatography (Kieselgel 60 DC Alufolie N20X20 cm, Merck) using
ammonium acetate 10% solution in water and
methanol 1: 1 as eluent. The radiochemical purity
of 57Co-bleo was usually more than 99-9%. Sometimes there appeared to be 0 5-1% of free 57Co++
in the preparation, especially when the second
batch of bleomycin was used which contained
more copper.
LABELLING PROCEDURE AND DOSAGE

SCINTIGRAPHY A gamma camera (Nuclear Chicago HP) with a parallel hole collimator (15 000
holes) or with a divcon collimator in the diverging
mode was used. Photographs were taken 24 and/
or 48 hours after injection and sometimes after 72
or 96 hours. A triple-lens Polaroid camera was
used to record for 10 minutes by preset timing.
When counts appeared to be less than 10000 an
exposure of 15 or 20 minutes was used until at
least 10 000 or 15 000 counts were registered. All
images were produced by the same technique,
regardless of the area scanned. Data were also
stored in a 4096 channel dual parameter analyser
for calculating the TNTR. The total number of
counts was calculated in a region of interest within the tumour and in one or more regions of
similar size around the tumour (usually the
regions above and below) or in a symmetrical
region on the contralateral side of the thorax.
From these figures the TNTR was calculated as
the ratio of the tumour counts to the mean of the
surrounding activities or of the contralateral
region of the thorax.

INTERPRETATION All scintigrams were interpreted
by two of the investigators (JJR and HB). When
opinions differed the result was called uncertain.

PATIENTS AND METHODS

The investigation was prospective in the sense
that the interpretation of the scintigram was performed directly after scintigraphy, so that results
of mediastinoscopy or thoracotomy carried out
afterwards could not influence the interpretation
of the scintigram. The results of radiological investigations (radiographs of thorax and sometimes
tomography or bronchography) were known to
the interpreter at the time of the investigation
with 57Co-bleo. For each patient one scintigram
was made of the anterior side of the thorax and
one of the posterior side and, if indicated, one of
the lateral sides of the thorax.
PATIENTS AND SELECTION OF PATIENTS A group of
48 men and two women, mean age 64 9 (SD 7 6;
range 44-77) years, were investigated all with a
subsequently confirmed diagnosis of bronchial
carcinoma. The histological diagnosis of the
tumours is shown in Table I.

TABLE I
HISTOLOGICAL DIAGNOSIS IN 50 PATIENTS WITH
PULMONARY TUMOURS
Number of
Patients
34
3
7
5
I

Histological Diagnosis

Squamous-cell carcinoma
Oat-cell carcinoma
Adenocarcinoma (6 so-called 'scar carcinoma')
Anaplastic bronchial carcinoma
Unclassified bronchial carcinoma

From December 1973 to May 1974 it was pro-

posed to examine by 57Co-bleo scintigraphy all
inpatients (total 82) under the care of the Pulmonary Division of the Department of Medicine
of the University Hospital of Groningen with a
shadow on the chest radiograph probably due to
tumour. In 16 patients scintigraphy was not possible for technical reasons, not influenced by type
or stage of the illness. In another 16 patients no
malignant pulmonary tumour was found, no
operation was performed, or the hila and mediastinum could not be visualized at thoracotomy. In
this article we are considering only the results in
patients with histologically confirmed lung carcinoma in whom there was no evidence of
tumour spread outside the thorax. In all patients
routine radiography, bronchoscopy, and carinal
biopsy were performed and as a rule followed by
thoracotomy if there was no tumour tissue found
at mediastinoscopy. In this series three patients
underwent thoracotomy without mediastinoscopy,
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and in four patients the mediastinoscopy at which
no malignant tissue was found was not followed
by a thoracotomy1.
METHODS In general, scintigraphy with 57Co-bleo
is performed before mediastinoscopy2. At mediastinoscopy 'positive' lymph nodes were found in
five patients, situated next to the main bronchus,
within the reflection of the pleura. These were
actually situated within the mediastinum but very
near to the hilum, and on a scintigram it is not
possible to distinguish between these two localizations. For this practical reason we described these
nodes as hilar nodes in the interpretation of the
results of our scintigram. Interpretation of the xray investigations was discussed at the weekly
conference of radiologists, thoracic surgeons, and
chest physicians.
In patients with pulmonary malignancy it
should be remembered that an investigation with
xenon-133 (133Xe), as described by Peset et al.
(1974), may be disturbed by 57Co-bleo scintigraphy
for up to three weeks. This means that 133Xe investigations should be performed before the scintigraphy. The risks of a 57Co-bleo scintigraphy are
very low. We did not see any adverse reactions.
The radiation dose for the total body was less than
0 09 rad/mCi, the liver radiation 0 4 rad/mCi, the
kidneys 2 0 rad/mCi, and for the urinary bladder
1-4 rad/mCi (Rasker et al., 1975). These results
are comparable with those of Grove et al. (1974),
who found a total body radiation dose of 0 03 rad/
mCi, and of Nouel et -a. (1972), who found a total
body radiation dose of 05 rad/mCi and a gonadal
dose of less than 0 01 rad.
Cobalt-57 has a very long physical half-life
(270 days). In the investigation with 57Co-bleo,
contamination and waste disposal present a
problem. In order to minimize environmental pollution we collected urine for the first 24 hours
'Note: In two of these, metastases were diagnosed after mediastinoscopy, in one patient by the development of superior mediastinal
obstruction and in another by the appearance of a recurrent nerve
palsy, with rapid enlargement of hilar nodes on the chest radiograph.
In one case thoracotomy was not performed because the patient
developed cardiac complications followed one month later by superior
vena caval obstruction. One patient refused operation. He was treated
with 6000 rad and, after eight months, still has no signs of metastases
in mediastinum or hilum. As in these four patients the clinical diagnosis
seems clear, their results have been included and in the statistical
analysis have been entered under the results of thoracotomy. We
assumed the following pathological diagnoses in these four patients:
two mediastinal tumour growths, one hilar tumour growth, and one
no tumour growth in hilum or mediastinum. The other localizations
in hila or mediastinum are classed as unknown in these patients.
2In three patients mediastinoscopy was performed before scintigraphy
with 5"Co-bleo. It appears that mediastinoscopy had no influence on
the interpretation of a "Co-bleo scintigram in hila and mediastinum
(Rasker, 1975), so these three patients were included in our

investigation.
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after injection. This contained 60-90% of the
injected dose. During the second and third days
only a small proportion of radioactivity is excreted, and further collection of urine is not of
practical use.
The collection of patients' urine is a disadvantage, and for this reason we have been looking
for other radioactive labels for bleomycin (van de
Poll et al., 1976), but the results so far have been
less favourable (Rasker et al., 1976).
RESULTS

In all 50 patients the primary tumour was clearly
visible on the scintigram. In this series of 50
patients with proven carcinoma, no false positive
localization, for example in infected tissue,
occurred on 57Co-bleo scintigraphy. The results of
57Co-bleo scintigraphy were compared with radiography and mediastinoscopy on the one hand and
with the findings during thoracotomy on the other,
to which were added the malignant tumour localizations in eight patients found during mediastinoscopy. Results in hila, mediastinum or both
are described.
HILA All tumour localizations in the hilar region
were visible on the 57Co-bleo scintigram (Table
II). The sensitivity3 of radiological investigation
(chiefly tomography) was lower than that of
investigation with 57Co-bleo. The specificity4 possibly is also somewhat lower that that of 57Co-bleo
scintigraphy. This may be explained by the fact
that sometimes hilar lymph nodes which appear
to be enlarged on the chest radiograph and tomography do not contain malignant tumour tissue,
as was true in two of our patients. At mediastinoscopy tumour was found in a node next to the
main bronchus in only five out of 20 cases. During
mediastinoscopy it is, of course, possible to reach
only nodes situated within the pleural reflection.
This technical restriction probably explains why
in the other 15 patients it was impossible to reach
lymph nodes in the hilar region where at thoracotomy tumour was subsequently found. The specificity of mediastinoscopy is assumed to be 100%
for a mediastinoscopy cannot be false positive.
The relation of the findings at mediastinoscopy
and at 57Co-bleo scintigraphy with the histological

'Diagnostic sensitivity: '70 of proven tumour localizations demonstrated by a method of investigation (correctly positive)
4Diagnostic specificity: '. of correctly negative localizations in
pulmonary hila and mediastinum found by a method of investigation
(correctly negative)
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TABLE II
RESULTS OF SEVERAL METHODS OF INVESTIGATION COMPARED WITH OPERATION FINDINGS
(THORACOTOMY AND POSITIVE MEDIASTINOSCOPY)
Region

Method of Investigation

Pos.'

Sensitivity

Neg.'

5'Co-bleo scintigraphy
Radiology
Mediastinoscopy
5'Co-bleo scintigraphy
Radiology
Mediastinoscopy
'7Co-bleo scintigraphy
Radiology
Mediastinoscopy

21/21
12/21
5/20
12/15
4/15
8/14
24/26
13/26
8/25

100-0
57-1
25 0
80-0
26-7
57-1
92-3
50-0
32-0

24/25
21/25
25/25
31/32
32/32
30/30
223/24
20/24
22/22

Hilum

Mediastinum
Pos. in hilum and/or mediastinum

Specificity

96-0
84-0
100 0
96X9
100 0
100.0
91-7 (Table IV)
83-3 (TableV)
100-0 (Table VI)

Pos.' = number of positive findings / number of tumour localizations (correct positive).
Neg.' = number of negative findings / number of localizations without tumour tissue (correct negative).
' 2 out of 24 scans gave 'uncertain' result.

diagnosis in patients with proven metastases in
the hilar region or mediastinum is summarized in
Table III.
MEDIASTINUM The results of 5 7Co-bleo in the
mediastinum also appear to be promising (see
Table II). When the results of radiological investigation were checked with the findings at thoracotomy the sensitivity was inferior to that of
57Co-bleo scintigraphy. Mediastinoscopy is not as
sensitive as 57Co-bleo scintigraphy. The fact that
in some cases at mediastinoscopy tumour tissue
could not be demonstrated is probably explained
by the technical inaccessibility of some lesions, for
example, those behind the trachea and on the left
side in front of the great vessels.
HILA AND MEDIASTINUM TAKEN TOGETHER

(results are called positive when there appears to
be an indication of tumour tissue in one of these
regions), 57Co-bleo scintigraphy is superior to the
other methods of investigation as far as sensitivity
is concerned (see Table II). Failure with mediastinoscopy can probably be explained by the
technical inaccessibility of some nodes. The
specificity of 57Co-bleo scintigraphy is higher than
that of radiological investigation. Detailed results
are summarized in Tables IV-VII.
TABLE IV
RESUJLTS OF "'CO-BLEO SCINTIGRAPHY IN HILA
AND MEDIASTINUM'
Number of
Patients

When

22
2

results in hila and mediastinum are combined

2
0

24

TABLE III
RELATION OF FINDINGS AT MEDIASTINOSCOPY AND
"7CO-BLEO SCINTIGRAPHY WITH HISTOLOGICAL DIAGNOSIS IN PATIENTS WITH PROVEN METASTASES IN HILAR
REGION OR MEDIASTINUM

Result of 5'7Co-bleo Scintigraphy
Correct False Uncertain (was-)
False +
Correct +

Percentage
44 0
40
4-0
00
48-0
100.0

Total 502

'A result is positive when a finding in hilum and/or mediastinum is
positive, negative when both are negative (compared with operation
findings).
2In 26 of 50 patients tumour tissue was found in hila and/or
mediastinum.

Scintigram falsely negative, mediastinoscopy positive:
1 adenocarcinoma
1 squamous-cell carcinoma

Scintigrarn positive, mediastinoscopy positive:
2 squamous-cell carcinoma
I anaplastic carcinoma
1 adenocarcinoma
1 oat-cell carcinoma
1 not classified carcinoma
Scintigram positive, mediastinoscopy negative:
11 squamous-cell carcinoma
4 anaplastic bronchial carcinoma
2 oat-cell carcinoma

TABLE V
RESULTS OF RADIOGRAPHY IN HILA AND MEDIASTINUJM
COMPARED WITH THE OPERATION FINDINGS
Number of

Patients
20

At thoracotomy malignancy
found in:
Mediastinum Hilar Region
41
10
32
3
2
1

'In two further patients no information was obtained about the
mediastinum, but hilar glands were positive.
'In one further patient no information was obtained about the hila, but
mediastinurn was positive.

13
2
2
13

Total 501
I

Result of Radiography
Correct False Uncertain (was-)
False +
Correct +

Percentage
40 0
26-0
40
40
26-0
100.0

In 26 out of 50 patients tumour tissue was found in hila

mediastinum.

and/or

Cobalt-57-bleomycin scanning in patients with bronchial carcinoma:
TABLE VI
RESULTS OF MEDIASTINOSCOPY IN HILA AND
MEDIASTINUM COMPARED WITH OPERATION FINDINGS
Number of

Patients
22
17
8
Total 471

Result of Mediastinoscopy
Correct No tumour tissue obtained
Correct +

Percentage
46-8
36-2
17 0
100 0

a

prospective study
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We looked for a relationship between the histological type of the tumour and the TNTR (Table
IX). The concentration of 57Co-bleo in adenocarcinomas appeared to be significantly lower than
that in oat-cell carcinomas and anaplastic carcinomas in the lungs (P<0-005, Student t test twotailed). The mean uptake in squamous-cell carcinomas is intermediate between the results with
adenocarcinomas and oat-cell carcinomas.

'In three of the 50 patients no mediastinoscopy was performed.
UPTAKE OF RADIOACTIVITY IN NORMAL TISSUES

TNTR OF PRIMARY TUMOUR AND METASTASES AND
TNTR OF DIFFERENT HISTOLOGICAL TYPES OF
TUMOURS The visibility of tumour and metastases
is, among other things, dependent on the TNTR.
For this reason, as far as possible, the TNTR of
tumour and metastases was calculated. For technical reasons it was not possible to do this in all
patients. The mean TNTR of the primary tumours was 2 8, of mediastinal metastases 2 1, and

of hilar metastases 18 (Table VIII). These results
are in accordance with findings in a larger group
of patients described by Rasker et al. (1975) and
by Nouel et al. (1974). The lower results of the
TNTR for metastases in the mediastinum and
hila can probably be explained, as a rule, by the
smaller size of the metastases compared to the
primary tumours, and by a slight accumulation of
radioactivity in the region of the costal cartilages.
Furthermore, the tumour in the mediastinum is
not surrounded by air-containing lung tissue but
by solid tissue which produces a higher background activity. Tumour-liver ratio and tumourkidney ratio are about 1. As the TNTR is calculated for regions of equal size, and liver and
kidney as a rule have a larger volume than the
tumour, the accumulation of radioactivity per
volume in the tumour must be higher than that in
liver and kidneys to reach these ratios (see
Table VIII).

The

uptake of 57Co-bleo in several tissues was observed. In liver and kidney radioactivity is always
visible. In the thyroid gland some radioactivity is
visible in about 40% of the patients. In costal
cartilage 35% of the patients showed slight
accumulation of radioactivity. This is usually not
of practical importance, but in two patients (4%)
accumulation was so intense that it impaired the
assessment of the scintigram. The uptake in costal
cartilage is always symmetrical and directly recognizable. In the two patients with troublesome
accumulation in costal cartilage, the posterior
investigation of the thorax only was used for
assessing hila and mediastinum. In a posterior
investigation the disturbing accumulation in costal
cartilage is not visible. The accumulation is probably caused by free 57Co++ ions, not complexed
to bleomycin (Rasker, 1975). Accumulation in
gut, liver, and kidney is never confusing for an
investigation in the thoracic region. In one patient
the lower part of the tumour could not be distinguished from the concentration in the liver on
anterior or posterior scintigrams. However, on
right lateral investigation of the thorax the liver
and tumour were separately visible.
DISCUSSION

Our results are comparable with those of Nouel
et al. (1974). After application of 57Co-bleo they

TABLE VII
CORRELATION BETWEEN FINDINGS AT SCINTIGRAPHY AND THOSE AT RADIOGRAPHY AND

MEDIASTINOSCOPY:

Operation finding
Only bleo-scan
Both bleo-scan and radiography
Both bleo-scan and mediastinoscopy
Only radiography
Only mediastinoscopy
Both mediastinoscopy and radiography
All: bleo-scan, mediastinoscopy, and radiography

RESULTS IN HILA AND
Correct
Positive
26
11
7

2
0
0

2
4

MEDIASTINUM'

Correct

Negative
24
0
2
3

0
1
1

17

Falsely

Negative
2
0
0
3

Falsely Positive
or Uncertain
1 uncertain
1 uncertain
-

1 uncertain

72 falsely positive
10
-

0

'A result is positive when a finding in hilum and/or mediastinum is positive, negative when both are negative (compared with operation findings).
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TABLE VIII

TNTR OF PRIMARY TUMOUR AND MEDIASTINAL
METASTASES: TUMOUR-LIVER RATIO AND
TUMOUR-KIDNEY RATIO
Number'
TNTR primary tumour
TNTR inhila
TNTR in mediastinum
Tumour-liver ratio
Tumour-kidney ratio

44
12
5
26
14

Average
Mean
2-8
1 8
2-2
I 1
09

Min. Max.

SD
1-5
03
1-0
0-4
04

1-3
1-3
1 2
0-4
0-6

9-6
2-2
3-4
2-2
2-1

'The number of patients in which a measurement of the ratio was
actually performed.

TABLE IX
TNTR IN DIFFERENT HISTOLOGICAL
TYPES OF TUMOUR
Type of Tumour

Number of
Patients

Squamous-cell carcinoma
Oat-cell carcinoma
Adenocarcinoma
Unclassified
Anaplastic
Total

28
3
7
1
5
44

TNTR

Mean SD
2-9
3-9

1P7

1P9

1-0
04

2-8

1-1
15

1 8
3-6

Min. Max.
13 9-6
30 50
1P4 2-4
2-3

49

13

9-6

found in 112 of 273 patients with cancer of the
lung a scintigraphic picture of mediastinal extension which in 44% of cases was not demonstrable
on radiographic investigation. Moreover, 52 of
273 patients showed on the scintigram a sub- or
retroclavicular picture suggestive of metastases,
of which 48% were not otherwise clinically detectable. These cases were confirmed by surgical exploration or proved by the clinical progress of the
disease.
The 57Co-bleo scintigraphy appears to give helpful supplementary data to the other investigations
for demonstrating metastases in lung, hila, and
mediastinum. The sensivitity of 57Co-bleo is higher
than that of routine radiological investigations
and mediastinoscopy. In reading these results it
should be kept in mind that during our investigation special attention was paid to 57Co-bleo scintigraphy, which might have introduced some bias.
At mediastinoscopy not all areas of the mediastinum are accessible. Though in this series we
did not have false positive results with 57Co-bleo
in mediastinum or hila the possibility remains that
a concentration of radioactivity in the mediastinum visible on the scintigram is not an indication
of malignant tumour tissue but of inflammatory
tissue such as tuberculosis.
In our patients non-curative resections have a
very low five-year survival rate (pneumonectomy

0%, lobectomy 3%). Curative resections in our department, however, have a five-year survival of
about 60% (Homan van der Heide, Stam, and van
der Wal, 1974). As a positive mediastinoscopy in
most cases excludes the possibility of performing a
curative resection such intervention should be
avoided. Before such an irrevocable decision is
taken we prefer to have absolute proof, preferably
histological. For this reason 57Co-bleo scintigraphy, or any other investigation with known
tumour-seeking radiopharmaceuticals, cannot replace mediastinoscopy completely. A false positive
result of the scintigram in the mediastinal region
would have the unacceptable sequel that a patient
may be denied operation when he might have been
saved by a curative pulmonary resection. But 57Cobleo scintigraphy can be used as a method for
screening patients for mediastinoscopy. When on
the scintigram accumulation of 57Co-bleo is visible
in the hila or mediastinum, mediastinoscopy is
carried out. If we had followed this practice in our
series, 26 mediastinoscopies instead of 48 would
have been performed, two patients would have
undergone an unnecessary thoracotomy, but in 22
patients we could have avoided an unnecessary
mediastinoscopy. A false positive result of 57Cobleo scintigraphy would then mean that a patient
may be unnecessarily subjected to mediastinoscopy. In a patient with a negative 57Co-bleo
scintigram no mediastinoscopy would be performed and thoracotomy could be done without
delay. The result of a false negative scintigraphy
might therefore mean that mediastinoscopy is
withheld from a patient. Because of this an unnecessary thoracotomy would be performed which
might have been avoided if, on routine mediastinoscopy, tumour tissue had been demonstrated.
How many false negative results in hila or
mediastinum may be expected in a large series of
patients?
Two factors influence these false negative
results:
(a) It is never possible to exclude with certainty
the possibility of small tumours giving a false
negative result on the scintigram, for the resolving
power of the gamma camera is about 1 cm, and
in tumours with a diameter of less than 1 cm the
concentration of radioactivity must be high to
make its localization visible on a scintigram. The
amount of tissue between tumour and collimator
is also important.
(b) The concentration of 57Co-bleo in tumour
tissue appears to be different in different tumour
types (Table IX). In adenocarcinoma a smaller
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uptake seems to occur. Because of insufficient
experience we do not know if this applies to
metastases from adenocarcinoma (Rasker, 1975).
In view of the results with 57Co-bleo in the first
100 patients with pulmonary tumours (Rasker,
1975), it seems improbable that the percentage of
false negative scintigrams will increase very much
in a larger series of patients.
The physical burden of 57Co-bleo scintigraphy is
small and compares favourably with surgical procedures like mediastinoscopy. Our future policy
for the selection of patients for pulmonary surgery should be guided by the possibility of avoiding mediastinoscopy in about 35% of the patients
with malignant pulmonary tumour and the risk
that in some of these an unnecessary thoracotomy
will be performed.
We feel that, if the following policy for the
selection of patients for mediastinoscopy is
adopted, the number of unnecessary thoracotomies
is unlikely to rise appreciably:
1. With positive clinical or radiological signs
of tumour growth in hila or mediastinum: a
mediastinoscopy is performed.
2. When neither clinical nor radiological signs
of tumour or metastases in hila or mediastinum can be demonstrated a 57Co-bleo
scintigraphy is first performed. If 57Co-bleo
scintigraphy is positive for the hila and/or
mediastinum: mediastinoscopy is performed
as well. If 57Co-bleo scintigraphy is negative
in these regions and the primary tumour
positive: thoracotomy can be performed
without delay.
At present we are applying this scheme to a
group of patients to evaluate the number of unnecessary exploratory thoracotomies.
This study was made possible by a grant from the
Koningin Wilhelmina Fonds, Nederlandse Organisatie
voor de Kankerbestrijding.
We are grateful to Professor Dr. H. J. Sluiter,
Professor Dr. H. 0. Nieweg, and Professor Dr.
N. G. M. Orie for valuable suggestions, to Mr. J. M.
Simister and Dr. A. Martynoga for help with the
English translation, and to Mrs. W. J. A. Bruins-van
der Weij for typing the manuscript.
The radiological investigation was performed in
the Department of Radiology (Professor Dr. J. R.
Blickman) and bronchoscopies in the Clinic of Ear,

View publication stats

649

Nose and Throat Surgery (Professor Dr. P. E.
Hoeksema). Histological investigations were carried
out in the Pathology Laboratory (Professor Dr. A.
Arends).
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