
An interinstitutional cooperative study has
been undertaken to evaluate â€˜7Gaas a tumor
localizing agent. A uniform protocol and corn

puter handling of data have been used. In 172
untreated patients with primary lung cancer,

approximately 84% had one or more sites dem
onstrated on scanning with â€˜7Ga;80% of mdi
vidual lesions histologically verified had positive
scans. It is occasionally possible to detect rather
small lesions and, conversely, on occasion to
miss some large lesions (5 cm or larger) . Nega
live scans were obtained in 16% of lesions his

tologically proven. In the present analyses, rates
of detection differ somewhat according to his
tologic type but not strikingly. With further
developments in tumor-localizing agents and
instruments, the agent may eventually be useful

in the initial diagnostic workup of suspected
lung carcinoma in certain clinical situations. As
a single screening scan procedure, it should
prove helpful in assessing the extent of disease
before surgery or other type of therapy.

This is a companion paper to the two preceding
ones in this journal. The background of the diag
nostic use of 6TGa for imaging neoplasms is pre
sented in the first paper and in references (1â€”7) as
is information about the formation of the Coopera
tive Group to Study Localization of Radiopharma
ceuticals (8,9).

MATERIALS AND METHODS

The Cooperative Group has systematically evalu
ated 172 cases of untreated pulmonary carcinoma
with Â°7Ga-citrate. Standard recording forms were

developed upon which were recorded clinically sig
nificant variables. Scan interpretations of the sites
of gallium uptake were recorded according to the
following convention:

0. Negativeâ€”no abnormal focus of activity;
1. Positiveâ€”definite abnormal focus of activity

at site;
2. Uncertainâ€”uncertainwhetherdegreeof con

centration is significant;
3. Uncertainâ€”definite increased activity which

may be physiologic organ uptake;
4. Uncertainâ€”uncertainty nonspecific.

In this report we have consolidated under the term
â€œequivocalâ€•those three categories of scan inter
pretation recorded as uncertain. Standardization of
the radiopharmaceutical, instrumentation, and phy
sician interpretation was accomplished by methods
defined in the preceding paper on Hodgkin's lym
phoma.

RESULTS

General. Of 172 untreated cases of the various
types of primary lung cancers, 84% yielded one or
more positive sites on scan and an additional 6%
had equivocal scans (Table 1) . The rates of detec
tion by 6TGa for 214 individual sites which include
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TABLE 3. RESULTS
UNTREATEDOF

67Ga SCANS BY ANATOMIC REG
LUNG CANCER SITES (TO APRIL 10,IONS
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1973)Evidence

of
disease at sitesLungRegional

lymph nodes
Thorax, neck, and axillaRemote

sitesBoneBrain,

othersitesPos

NegEqvPos Neg EqvPosNegEqv Pos NegEqvProvenatsurgery

Apparent
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Totals111
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36 10
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5
344

16 1
57 4 1
10 3 35
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22

9
21

4 3 0
4 12 3 2
4 1 50151

2315111 23 517139 17 11 2

.
Evidence of diseaseScan

readingat

sitesPos Neg Eqv

parent or suspected sites (Table 3 ) . The 139 re
corded lymph node sites of the chest, axilla, and
neck encoded as proven, apparent, or suspected,
gave a rate of 80% positive scans; those verified
histologically had a somewhat lower rate (72%).
Remote sites including bone and brain grouped to
gether gave a lower percent of positive scans (49%).

Histology. The results of Â°TGascans in primary
and metastatic sites according to histologic type are
shown in Table 4. In proven sites, the percentage
of positive scans was noted as follows : squamous
cell, well-differentiated, 85 % ; squamous cell, undif
ferentiated large cell, 8 1% ; adenocarcinoma, 73%;
small cell, 70% . Although differing slightly, similar
types of percentages were recorded when apparent
or suspected sites were examined.

Detectability according to size. For those lesions
with objective radiologic or pathologic measurements
of size, we tabulated the scan results (Table 5) . Not
surprisingly, larger lesions have a higher percentage
of positive scans. Nevertheless of 158 lesions larger
than 5 cm, I S% failed to be visualized on scan and
10% were negative when 3â€”5cm in diam. The abil
ity to visualize lesions 2 cm or less in diam with our
current protocols averaged 43 % positive.

Sites first detected by Â°TGa.Our first lung cancer
protocol was not designed to answer the question

concerning the use of Â°7Gafor screening to gain a
diagnosis or for diagnoses when other evidence was

absent. Nevertheless, 17 positive and 20 equivocal
sites that were recorded currently have no confirm
ing evidence; a number of these may represent the
first detection of a primary lesion or a recurrence or
a metastasis. In addition, four lesions detected on
scan but not otherwise suspected were subsequently
proven histologically. An additional 20 lesions were
first found by scan and subsequently were found to
be apparent or suspected by other methods.

DISCUSSION

The overall scan results (84% positive) with 6TGa
in primary lung cancer agree well with the various

TABLE 1. RESULTSOF 67Ga SCANS IN CASES
OF UNTREATED PRIMARY LUNG CANCER

(TO APRIL 10, 1973)

Pos Neg Eqv

Squamous, mod. or well-differentiated
Squamous, large cell undifferentiated
Adenocarcinoma, bronchoalveolar
Small cell, oat cell
Not otherwise specified

Totals

43 5 2
47 6 1
20 1 6
14 3 0
22 1 1

146 16 10

TABLE 2. SCANS OF Â°TGaIN UNTREATED
PRIMARY AND METASTATIC SITES OF

PRIMARY LUNG CANCER
(TO APRIL 10, 1973)

Provenatsurgery
Apparent
Suspected

Totals

171 34 9
116 25 12
17 11 11

304 70 32

Nonmalignant lesion atsite11No
evidence oftumor1720Totals18120

both the primary lesion and metastases, proven his
tologically, ran 80% (Table 2) . An additional 192
sites apparent or suspected but not proven by biopsy
averaged 69% positive. We had no false-positive
sitds proven by surgery, but at 2 1 sites interpreted
as positive on scan we still have no verification of
the presence of a lesion. Some of these positive sites
may later turn out to be tumor now occult; others
may have a different explanation.

Anatomic regions. In our data tabulated accord
ing to anatomic region, in 130 lung lesions histo
logically verified, we achieved a positive scan rate
of 85% but a lower yield of positive scans in ap
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Squamous,Squamous,moderately
orlarge cell,Adenocarcinoma,Smqll cell,NototherwiseEvidence

of
disease at siteswell-differentiatedundifferentiatedbronchoalveolaroat

cellspecifiedPos

Neg EqvPos Neg EqvPos Neg EqvPosNegEqvPosNegEqv

TABLE 5. SIZE OF SITES OF LUNG CANCER
AND DETECTABILITYBY 6TGa

(TO APRIL 10, 1973)

Size of lesion in cm
Greater

Scan interpretation1 2 3 4 5 than5 Total

Negative 3 10 8 4 3 23 51
Positive 4 16 56 36 31 119 262
Equivocal 2 12 6 4 3 16 43

Totals 9 38 70 44 37 158 356

DELAND,SAUERBRUNN,BOYD,WILKINSON,FRIEDMAN, MOINUDDIN,PRESTON, ANDKNISELEY

TABLE 4. SCAN RESULTSBY HISTOLOGIC TYPE VERSUSOTHER EVIDENCE OF DISEASEIN
PRIMARYAND METASTATICSITESOF UNTREATEDPRIMARYLUNG CANCER

(TO APRIL 10, 1973)

Proven at surgery
Apparent
Suspected

51 9 0 65 14 1 25 2 7 17 6 1 13 3 0
27 1 6 36 11 2 18 4 4 21 4 0 14 5 0
10 1 3 2 4 4 2 2 2 1 4 0 2 0 2

Totals 88 11 9 103 29 7 45 8 13 39 14 1 29 8 2

in lung cancer may be in the staging of disease before
possible surgical intervention. Patients were selected
for this study without regard to the probability of
metastatic lesions. The high percentage of positive
uptake within the nodes of the thorax suggests that
the gallium scan may be used as an important screen
ing procedure in assessing metastatic spread to mcdi
astinal or subclavicular nodes. Furthermore, the per
centage of positive scans for remote metastases
averages 50% (Table 3) . This additional yield on
a single scan screening procedure would also be an
aid in deciding the extent of disease prior to surgery
and/or other therapy.

It is of interest that all histologic types of lung
cancer are associated with a relatively high affinity
for 6TGa. Although there appears to be a slightly
higher preponderance of positive scans in the squa
mous cell varieties, the numbers of cases examined
in the adeno and small cell carcinomas are relatively
small compared with the squamous group and thus
these differences may be more apparent than real.
These findings in lung carcinoma are in contrast
with those of malignant lymphoma in which much
more striking differences in the uptake of Â°7Gaare
noted in the different cell types.

Further analysis of the data may reveal additional
clues concerning the nature of this remarkable phe
nomenon of 67Ga uptake. The fact that some quite
small lesions have avid uptakes and that a few huge
ones fail to adequately concentrate the agent mdi
cates differences in tumor biology that are obscure at
this time, e.g., changes in tumor avidity for Â°TGa
after initiation of therapy.
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When followup surgical findings have become avail
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false positive. Only one nonmalignant lesion was re
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known that some granulomas and Boeck's sarcoid
can also concentrate 67Ga.

A second field of usefulness for the gallium scan
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