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The purpose of this study was to elucidate the feasibility of
fluorodeoxyglucose gamma camera coincidence imaging (FDG
GCl) in the evaluation of lung cancer in comparison with FDG
PET. Methods: Twenty-three patients with recently diagnosed
lung cancer were examined with both FDG PET and FDG GCl on
the same day. Pulmonary lesions were analyzed visually and
semiquantitatively using the ratio of lesion-to-background counts
(L/B ratio). The L/B ratio of FDG PET without attenuation
correction (AC) was also calculated and compared. Nodal sta-
tions were only visually analyzed. Results: FDG GCIl and FDG
PET could detect 22 and 23, respectively, of 23 pulmonary
lesions by visual analysis (95.7% versus 100%). The L/B ratio of
FDG GCI was 4.26 + 2.55, and significantly lower than that of
FDG PET (9.29 *+ 4.95; P < 0.01). The L/B ratio of FDG PET was
significantly higher with AC than that without AC (9.29 * 4.95 vs.
6.66 * 4.65; P < 0.01). When the L/B ratio threshold was set at
5.0 for FDG PET and 2.7 for FDG GCl, their sensitivity was
87.0% and 73.9%, respectively. Of the 3 and 6 patients with
false-negative results on semiquantitative analysis, the lesions in
3 patients on FDG PET and 4 patients on FDG GCI were less
than or equal to 2.0 cm in greatest diameter, respectively. In the
assessment of mediastinal involvement, FDG PET was 77.8%
sensitive, 78.6% specific and 78.3% accurate, whereas FDG GCI
was 77.8% sensitive, 92.9% specific and 87.0% accurate. In the
hilar regions, FDG PET was 100% sensitive, 84.2% specific and
87.0% accurate, whereas FDG GCl was 75.0% sensitive, 89.5%
specific and 87.0% accurate. Conclusion: In this study, FDG
GCl yielded results comparable to FDG PET on visual analysis to
detect puimonary lesions and lymph node metastases. However,
the lesion-to-background contrasts of pulmonary lesions and
nodal involvement were lower in FDG GCI than in FDG PET.
Comparison between the L/B ratio of FDG PET with and without
AC indicated that, with AC, FDG GCI would be closer to FDG
PET in the evaluation of lung cancer.
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Lung cancer is a leading cause of death in many
countries, and its incidence around the world is increasing.
Early detection and accurate staging of the disease often
present a diagnostic challenge. CT, currently the most
widely used imaging modality, has played an important role
in the evaluation of lung cancer. Although CT provides
significant anatomic and morphologic information, it has
several limitations, including limited ability to distinguish
between benign and malignant tumors, and thus, the defini-
tive diagnosis is still established by bronchoscopic or
percutaneous biopsy. A multi-institutional trial demonstrated
that CT is only 52% sensitive and 69% specific in regard to
staging (/). This is not surprising, because CT relies solely
on node size. PET, on the other hand, provides metabolic
images. PET with [!8F)-fluorodeoxyglucose (FDG) allows
detection of the increased glucose uptake characteristic of
malignant cells (2,3). FDG PET has been reported to be of
great use in the initial diagnosis (4-9) and the staging of lung
cancer (/0-16), but it is far less common than CT. Recently,
a new gamma camera with a coincidence detection system
has been developed and has begun to be used clinically. The
purpose of this study was to elucidate the feasibility of FDG
imaging with the new gamma camera (FDG gamma camera
coincidence imaging [FDG GCI]) in lung cancer in compari-
son with FDG PET.

MATERIALS AND METHODS

Twenty-three patients (14 men, 9 women; mean age 59.0 y) with
recently diagnosed lung cancer were included in this study (Table
1). Of these, 21 patients underwent surgery and had nodal stations
sampled. The remaining 2 patients were treated with chemotherapy,
because chest CT and FDG PET suggested multiple mediastinal
metastases. Histopathologic confirmation was only obtained by
examination of bronchoscopic biopsy specimens in these 2 pa-
tients; however, mediastinal involvement was also confirmed by
follow-up with CT and FDG PET.

There were 16 patients with adenocarcinomas, S patients with
squamous cell carcinomas, and 2 patients with metastases. The size
of the tumors ranged from 1.0 to 5.0 cm (mean *+ SD 3.0 * 1.1
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TABLE 1
Summary of Data for Pulmonary Lesions
Histo- L/B Ratio
logic Size* S PET
Patient Age Sex type (cm) Locaton PET PET w/oAC GCI

1 46 F ad 10 KS® 058 318 190 N

2 38 M ad 12 .S 156 275 223 142

3 66 F ad 17 kS 196 643 431 256

4 64 F ad 20 .S 226 215 185 2.19

5 70 M ad 25 nS? 374 1158 726 47

6 58 F ad 25 1S 441 1511 727 430

7 48 M ad 25 S 349 648 447 3.16

8 31 M ad 28 .S 331 616 573 3.63

9 71 M ad 30 .S 484 1094 628 271
10 50 F ad 30 KS'™2 307 1017 573 4.66
1" 60 M ad 30 It.S8 250 1145 821 283
12 66 F ad 35 IS 455 1193 656 6.27
13 68 M ad 35 1SS 594 929 6.13 586
14 77 F ad 50 .S 546 740 349 237
15 69 F ad 50 S 10.80 26.53 15.01 10.60
16 72 F ad 50 nS? 367 797 488 276
17 75 M sq 22 ItS89 469 670 516 296
18 62 M sq 30 IS8 6.03 1028 323 491
19 63 M sq 30 IS 268 656 399 147
20 40 M sq 32 iSS 587 886 1500 877
21 50 M sg 35 St 8.06 1024 21.18 9.38
2 5 M m 20 kS5 428 1233 882 54
23 64 M m 45 S5 311 912 439 391

*Size in terms of greatest diameter.

SUV = standardized uptake value; L/B = lesion-to-background
counts; AC = attenuation correction; PET w/o AC = PET without AC;
GCI = gamma camera coincidence imaging; ad = adenocarcinoma;
It = left; N = not visualized; rt = right; sq = squamous cell carcinoma;
mt = metastatic lung cancer.

cm) in greatest diameter. Three patients had tumors less than 2.0 cm
in greatest diameter (patients 1, 2 and 3). Mediastinal and hilar
lymph node metastases were detected in 9 and 4 patients, respec-
tively (Table 2). Only 1 patient had insulin-dependent diabetes
(patient 3), and the serum glucose level just before FDG injection
in the other patients was less than 120 mg/dL (patient 3: 306
mg/dL). Written informed consent was obtained from all the
patients who participated in this study, and the study protocol was
approved by the Ethics Committee of Osaka University.

FDG PET

FDG PET was performed with a PET scanner, the Headtome V
(Shimadzu Co., Kyoto, Japan), which has 32 rings and simulta-
neously produces 63 slices 3.125-mm thick along a 20-cm longitu-
dinal field. Intrinsic resolution was 3.7-mm full width at half
maximum (FWHM) at the center, and the sensitivity of the device
was 4.4 X 105 cpm/kBq. Two bed positions were obtained to
include the whole lung and the adrenal gland. After at least 4 h of
fasting, a transmission scan for attenuation correction (AC) was
performed for 20 min (10 min per bed position). Skin markers
placed just before the transmission scan were used to reposition the
patient correctly for the emission scan. Emission images were
acquired for 20 min (10 min per bed position), 1 h after intravenous
administration of 370 MBq (10 mCi) FDG.

FDG Gamma Camera Coincidence Imaging

FDG GCI was performed with a dual-head gamma camera
(VERTEX Plus/MCD; ADAC Laboratories, Milpitas, CA), equipped
with a coincidence detection system for FDG. The axial field of
view was 380 mm, and the slice thickness was approximately 3
mm. The intrinsic resolution was 4.8-mm FWHM at the center, and
sensitivity was 1.6 X 105 cpm/kBq. Thirty-two projections were
acquired for 50 s per view with a 128 X 128 matrix. Because of the
count limitation of this device, data acquisition was begun when
the counts per second of a single detector decreased to 1-1.5
million; this took approximately 3 h after FDG administration. No
AC was used.

Chest CT

Chest CT scans were performed with a Highspeed Advantage
(GE Medical Systems, Milwaukee, WI). Contiguous 5-mm thick
sections were obtained in the superior mediastinum, 3-mm thick
sections in the hilum and 7-mm thick in the remaining area.
Nonionic contrast material (iohexol, Omnipaque 300 Syringe;
Daiichi Pharmaceutical, Tokyo, Japan) was injected with a power
injector at 1.5 mL/s just before scanning. CT was used only to
localize the abnormal uptake seen on PET images, and, thus, the
CT images were interpreted before the PET study in every patient.

Evaluation of Pulmonary Lesions

FDG PET and FDG GCI images were interpreted independently
by two readers, who referred to the chest CT images. Pulmonary
lesions were analyzed visually and semiquantitatively. In the visual
analysis, any increased FDG uptake relative to the surrounding

TABLE 2
Comparison of FDG PET and FDG GCI Findings in Regard
to Lymph Node Metastases

Mediastinum Hilum
Patient PET GCI Pathology PET GCl Pathology
1 N N N N N N
2 N N N N N N
3 P N N N N N
4 N N N N N N
5 P N N P P N
6 P P N P P N
7 N N P N N N
8 N N N P N N
9 P P P N N N
10 N N N N N N
1 N N N N N N
12 N N N P N P
13 N N P P P P
14 P P P P P P
15 N N N N N N
16 N N N N N N
17 N N N N N N
18 P P P P P P
19 P P P N N N
20 P P P N N N
21 P P P N N N
22 P P P N N N
23 N N N N N N

GCl = gamma camera coincidence imaging; N = negative find-
ings; P = positive findings.
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normal lung was considered positive for tumor. In the semiquantita-
tive analysis, regions of interest (ROIs) were selected at the most
intense area of FDG accumulation for pulmonary lesion and at the
homologous contralateral normal lung for background. The ratio of
the lesion-to-background counts (L/B ratio) was calculated. The
standardized uptake value (SUV) was also calculated in the PET
images, according to the following formula: PET count X calibra-
tion factor (MBg/kg)/injection dose (MBq)/body weight (kg) (/7).
Although SUV is used commonly to assess lesions, the L/B ratio
was used to compare FDG PET and FDG GCI in this study. Both
the L/B ratio and SUV are accurate methods of diagnosing
pulmonary lesions (9,/8), and it is better to compare both
modalities by the same technique. To clarify the effect of AC, PET
images without AC were also reconstructed and compared.

Evaluation of Lymph Node Metastases

Only visual analysis of nodal involvement was performed. Foci
of FDG uptake greater than the activity of surrounding normal
tissue were considered positive for nodal metastases. Semiquantita-
tive analysis was not performed, because the small size of the nodal
metastases resulted in underestimation due to the partial volume
effect.

Statistical Analysis

The data are expressed as mean * SD. The L/B ratios by FDG
PET, FDG PET without AC and FDG GCI were compared by
one-way repeated measures analysis of variance, followed by
contrast test. Probability values of less than 0.05 were considered
statistically significant.

RESULTS

Puimonary Lesions

Table 1 summarizes the results of the FDG PET and FDG
GCI studies for pulmonary lesions. Representative FDG
PET, FDG PET without AC and FDG GCI images of
pulmonary lesions are shown in Figure 1.

On the basis of visual inspection, FDG PET allowed
detection of all 23 pulmonary lesions (100%). FDG PET
without AC also allowed detection of all the pulmonary
lesions (100%). FDG GCI failed to detect one of them

FIGURE 1. Patient 12, adenocarcinoma,
3.5 cm in greatest diameter. (A) Chest CT
image shows tumor in left S8. (B) FDG PET,
(C) FDG PET without AC and (D) FDG GCI.
All FDG images show pulmonary lesion. L/B
ratio: (B) FDG PET, 11.93; (C) FDG PET
without AC, 6.56; (D) FDG GCl, 6.27.

(95.7%). The tumor not visualized on FDG GCI was a
1.0-cm adenocarcinoma located in S of the left lung (patient
1; Fig. 2).

The L/B ratios of FDG PET, FDG PET without AC and
FDG GCI are shown in Figure 3. The L/B ratio of FDG PET
was 9.29 * 4.95 (2.15-26.53), and the L/B ratio of FDG
GCI was 4.26 * 2.55 (1-10.60) and significantly lower (P <
0.01). However, there was a significant positive correlation
between the L/B ratio of FDG PET and of FDG GCI (r =
0.712, P < 0.001; Fig. 4). When the L/B ratio threshold on
FDG PET was set at 5.0, as reported previously (9), 20 of 23
patients had true-positive results, a sensitivity of 87.0%. The
3 patients had false-negative results and had two lesions less
than 2.0 cm in greatest diameter (patients 1 and 2) and one
equal to 2.0 cm in greatest diameter (patient 4) (Fig. SA). As
shown in Figure 4, the L/B ratio of 5.0 on FDG PET
corresponded to the L/B ratio of 2.7 on FDG GCI in this
study. If the L/B ratio of 2.7 were used for a threshold for
FDG GCl, 17 of 23 lesions would be true-positive, with a
sensitivity of 73.9%. Six patients had false-negative results;
3 lesions were less than 2.0 cm in greatest diameter (patient
1, 2 and 3), 1 was equal to 2.0 cm in greatest diameter
(patient 4) and 2 were greater than 2.0 cm in greatest
diameter (patients 14 and 19) (Fig. 5B). Of the 6 patients
who had false-negative results on FDG GCI, 3 patients were
identical to those of FDG PET (patients 1, 2 and 4). FDG
PET could detect only 33.3% of the lesions less than 2.0 cm
in greatest diameter, whereas FDG GCI could not detect any
lesions on semiquantitative analysis. On the other hand, the
sensitivity of FDG PET and FDG GCI for lesions equal to or
greater than 2.0 cm in greatest diameter was 95.0% and
85.0%, respectively. No correlation was observed between
tumor size and the L/B ratio on either FDG PET or FDG GCI
(Fig. 5). The L/B ratio of FDG PET without AC was 6.66 *
4.65 (1.85-21.18), which was significantly lower than that
of FDG PET with AC (P < 0.01) and significantly higher
than that of FDG GCI (P < 0.01). There was a positive
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correlation between the L/B ratio of FDG PET without AC

and the L/B ratio of FDG PET (r = 0.577, P < 0.001), as
well as between the L/B ratio of FDG PET without AC and
the L/B ratio of FDG GCI (r = 0.869, P < 0.001).

The SUV of the pulmonary lesions on FDG PET was
4.21 £ 2.22 (0.58-10.80). Significant positive correlations
were observed between SUV and the L/B ratio of FDG PET
(r =0.753, P < 0.01), between SUV and FDG PET without
AC (r = 0.726, P < 0.01) and between SUV and FDG GCI
(r =0.848, P < 0.01).

Lymph Node Metastases

The FDG PET and FDG GCI findings for lymph node
metastases are summarized in Table 2. Representative FDG
PET and FDG GCI images of mediastinal lymph node
metastases are shown in Figure 6.

In 18 of 23 patients, FDG PET accurately predicted the
mediastinal involvement. There were 3 patients with false-

14
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L/B ratio
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PET PET w/o AC

GCI

FIGURE 3. Comparison of L/B ratios of FDG PET, FDG PET
without AC and FDG GCI. L/B ratio of FDG GCI (4.26 + 2.55)
was significantly lower than obtained by FDG PET and FDG PET
without AC (9.29 + 4.95 and 6.66 + 4.65, *P < 0.01, respec-
tively). tP < 0.01 versus PET.

FIGURE 2. Patient 1, adenocarcinoma,
1.0 cm in greatest diameter. (A) Chest CT
image shows tumor in left S¢. (B) FDG PET
and (C) FDG PET without AC show uptake
in tumor (arrow). (D) FDG GCI failed to
detect lesion. L/B ratio: (B) FDG PET, 3.18;
(C) FDG PET without AC, 1.90.

positive results and 2 patients with false-negative results.
Thus, the sensitivity, specificity, accuracy of FDG PET were
77.8%, 78.6% and 78.3%, respectively. All 3 false-positive
findings were due to inflammatory nodes; 2 with slightly
greater activity (patients 3 and 5) and the other with
substantially greater activity (patient 6; Fig. 7), compared
with surrounding normal mediastinum. In the 2 patients with
false-negative results, the nodes were less than 1 cm in
short-axis diameter on the chest CT (patients 7 and 13). FDG
GCI correctly identified 7 of 9 patients with positive results
and 13 of 14 patients with negative results for mediastinal
involvement. The solitary false-positive node had substan-
tially greater activity than that of surrounding normal tissue,
which was also false-positive on PET (patient 6; Fig. 7). Two
patients who had false-negative results were identical to
those of PET (patients 7 and 13). The sensitivity, specificity
and accuracy of FDG GCI were 77.8%, 92.9% and 87.0%,
respectively.

In the hilar regions, FDG PET detected all 4 patients who
had involvement. There were 3 patients with false-positive
results: 1 with substantially greater activity (patient 6) and
the other 2 with slightly greater activity (patients 5 and 8),
compared with surrounding normal structures. The sensitiv-
ity, specificity and accuracy of FDG PET were 100%, 84.2%
and 87.0%, respectively. FDG GCI correctly identified

0 5 10 15 20 25 30

FIGURE 4. Relationship between L/B ratio of FDG PET and
FDG GCI. Significant positive correlation was observed between
L/B ratios obtained by FDG PET and FDG GCI. L/B ratio of 5.0 on
FDG PET corresponded to L/B ratio of 2.7 on FDG GCl.
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3 of 4 patients with positive results and 17 of 19 patients
with negative results. The sensitivity, specificity and accu-
racy of FDG GCI were 75.0%, 89.5% and 87.0%, respec-
tively. There were 2 patients with false-positive results:
one with substantially greater activity (patient 6), and the
other with slightly greater activity (patient 5), compared
with normal hilum. There were also false-positive findings
with PET. One lesion with false-negative results was
less than 1.0 cm in short-axis diameter on chest CT (patient
12).

With regard to the assessment of the N2 status of the 21
patients with primary lung cancer, FDG PET was 75.0%
sensitive, 76.9% specific and 76.2% accurate, whereas FDG
GCI was 75.0% sensitive, 92.3% specific and 85.7% accu-
rate.

DISCUSSION

FDG PET has been reported to be of great use for the
initial diagnosis (4-9) and the staging (/0-16) of lung
cancer. Although FDG PET is known to be the optimal
imaging modality for lung cancer at present, its availability
as a clinical device is only limited. The requirement of a
cyclotron to produce FDG is one of the reasons for this.
However, an FDG-delivery system has already been achieved
in some areas of the U.S. and other western countries (/9).
The situation seems to be gradually changing toward FDG
imaging without an in-house cyclotron.

Another reason is the expensiveness of the PET camera.
This has generated interest in using SPECT cameras as an
alternative technique for FDG imaging (20-23). If FDG

imaging with a SPECT camera can provide results similar to
FDG PET, FDG imaging would become more widely used.
The purpose of this study was to elucidate the feasibility of
FDG GCI in lung cancer. Martin et al. (22) assessed the
feasibility of FDG SPECT with 511-keV collimators in
comparison with FDG PET in malignant tumors, including
lung cancer. In their study, the sensitivity of the SPECT
camera with 511-keV collimators was 4.8 cpom/MBgq, and the
spatial resolution was 17 mm-FWHM. The FDG SPECT
detected 36 of 46 (78%) lesions identified by FDG PET (22).
The gamma camera with coincidence detection system used
in this study has a sensitivity of 1.6 X 10° cpm/kBq and a
resolution of 4.8-mm FWHM. All but one (95.7%) of the
pulmonary lesions yielded positive findings on visual analy-
sis by FDG GCI, including a 1.2-cm adenocarcinoma.
Although the study by Martin et al. (22) included several
kinds of tumors, this study indicated that GCI is superior to
SPECT with S511-keV collimators in the detection of lung
cancer.

Lung cancer has been evaluated by using several radiophar-
maceuticals such as ’Ga and 2°'T1 (24,25), as well as by
using FDG. However, poor emission characteristics, avail-
ability problems and lack of specificity are significant
disadvantages of these agents. Recently, *"Tc-methoxyiso-
butylisonitrile (MIBI) has also been used for the evaluation
of lung cancer (26-28). Labeling with ®"Tc has several
advantages over ’Ga or 2'Tl, because #"Tc is readily
available and has attractive nuclear properties for SPECT
imaging. Nishiyama et al. (29) compared *™Tc-MIBI with
201'T] in lung cancer and concluded that ™Tc-MIBI was not

FIGURE 6. Patient 14, adenocarcinoma with mediastinal lymph node metastasis. (A) Chest CT image shows enlarged
paraesophageal lymph node (arrow). (B) FDG PET and (C) FDG GCI! show hot accumulation in node (arrow).
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FIGURE 7. Patient 6, adenocarcinoma without lymph node metastasis, false-positive findings. (A) Chest CT image shows

paratracheal lymph node (arrow) under 1.0 cm in short-axis diameter. Both FDG PET (B) and FDG GCI (C) show substantially greater
activity in node compared with surrounding normal mediastinum (arrow).

superior to 2!'T1 because of its lower L/B ratio and retention
index. Although FDG shares some of the limitations of these
radiopharmaceuticals, the relatively high L/B ratios in
malignant lesions account for the high reported sensitivity
and specificity of FDG imaging. In this study, not only FDG
PET, but also FDG GCI showed high sensitivity in the
detection of lung cancer (100% and 95.7%, respectively).
However, the L/B ratio of FDG GCI was significantly lower
than that of FDG PET (4.26 * 2.55 versus 9.29 + 4.95; P <
0.01). Higashi et al. (30) compared FDG PET with 2'Tl in
lung cancer patients. On the basis of visual analysis, in their
study 20'T1-SPECT yielded results similar to those of FDG
PET in the detection of lung cancer =2 cm in diameter. The
L/B ratios were 10.39 * 6.63 for FDG PET and 3.01 * 1.01
for 20ITI-SPECT delayed scan, whereas in this study, the L/B
ratios were 9.29 * 4.95 for FDG PET and 4.26 * 2.55 for
FDG GCI. Assuming that there is a significant positive
correlation between the L/B ratios obtained by FDG and
20'T1 in lung cancer, the L/B ratio of 2! T] in this study would
have been significantly lower than that of FDG GCI. The
increased accumulation in the normal lung or adjacent
myocardium may contribute to the lower L/B ratio of 20'T1.
The L/B ratio of FDG GCI and FDG PET would be higher
than with other radiopharmaceuticals.

So far, no transmission scan sources for FDG GCI such as
137Cs have been permitted in Japan. Therefore, the L/B ratio
of FDG GCI in this study was calculated without using
attenuation correction (AC). In cases of FDG PET in this
study, the L/B ratio with AC was significantly higher than
without AC (9.29 *+ 4.95 versus 6.66 * 4.65; P < 0.01).
Similarly, a higher L/B ratio of FDG GCI would be expected
with AC. Coleman et al. (3/) demonstrated in their phantom
study that FDG GCI provided clearer images with AC than
without AC, and that FDG GCI with AC allowed detection
of a smaller sphere than without AC. AC on FDG GCI would
yield lower lung activity as seen in the FDG PET with AC
images. In a clinical situation, lesions are often evaluated
only visually. The clearer FDG GCI images with AC would
contribute significantly to the evaluation of lung cancer with
visual inspection because of its higher lesion-to-background
contrasts.

In the semiquantitative analysis for pulmonary lesions in
this study, 3 FDG PET patients and 6 FDG GCI patients
yielded false-negative findings. In all 3 patients with false-

negative results on FDG PET, the lesions were less than or
equal to 2.0 cm in greatest diameter. There were also
false-negative findings on FDG GCI. Although no statistical
correlation was observed between tumor size and the L/B
ratio either in FDG PET or FDG GCl in this study, the size of
the lesion should affect scintigraphic detectability to some
extent. Scintigraphic detectability would also depend on the
contrast between lesion uptake and surrounding tissues (22).
FDG GCI showed higher lung activity as a background,
compared both with and without AC FDG PET in this study.
With AC, FDG GCI would yield lower background activity.
Another reason for the high background activity on FDG
GCI is that FDG GCI had to be operated in the three-
dimensional mode because of the limited detector efficiency.
In PET studies, more scattered and random coincidences,
which result in higher background activity, have been known
to arise in the three-dimensional mode than in the two-
dimensional mode (32,33). The same phenomenon must
occur in FDG GCI in the three-dimensional mode. The
three-dimensional mode also would yield limited spatial
resolution with resultant worse lesion detectability. The two
lesions of the 3 patients with false-negative results greater
than 2.0 cm on FDG GCI were both located in the posterior
and lower lung. Miyauchi et al. (34) reported that back-
ground '8F activity is significantly increased in the posterior
and lower lungs as compared with the upper and anterior
lungs. This phenomenon may also provide a partial explana-
tion for the false-negative findings on FDG GCI in this
study.

The results of FDG PET in this study were slightly worse
than reported previously in the detection of nodal involve-
ment (10-16). FDG GClI, on the other hand, showed rather
high specificity and accuracy, comparable to those of PET
reported previously. Ironically, this phenomenon is due to
the high sensitivity and high spatial resolution of the PET
camera. FDG PET in this study yielded three mediastinal
and three hilar false-positive findings. Of these, two medias-
tinal and two hilar nodes exhibited slightly greater activity
than surrounding normal structures, and only one hilar node
was detected on FDG GCI. The nodes were histopathologi-
cally demonstrated to be inflammatory or sarcoid nodes. All
except one positive (true and false) finding on FDG GCI
displayed substantially greater activity than the surrounding
normal tissue on FDG PET. In retrospect, only nodes with
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substantially greater activity than surrounding normal tissue
should have been considered positive for nodal involvement
on FDG PET. However, there was 1 patient with a true-
positive hilar finding with slightly greater activity than the
surrounding normal structures in this study. If FDG GCI
with AC were used to assess nodal involvement, more
patients with false-positive results would be expected.
Further clinical trials are required to clarify the feasibility of
FDG GCl in the assessment of metastatic nodes.

This study has certain limitations. First, it included only
cases of malignant pulmonary lesions. Because the dual-
head gamma camera with coincidence detection system has
been developed recently, the study was focused on the
feasibility of FDG imaging with the camera in the detection
of lung cancer. This study shows that the sensitivity of FDG
GCI for pulmonary lesions was comparable to that of FDG
PET on visual analysis, and thus the next step is to clarify
whether FDG GCI has the ability to distinguish between
benign and malignant lung tumors. Second, this study
included only three pulmonary lesions less than 2.0 cm in
greatest diameter. Although both FDG PET and FDG GCI
demonstrated high sensitivity for those lesions on visual
analysis, both images showed rather low sensitivity on
semiquantitative analysis. Further clinical studies are re-
quired to assess the feasibility of FDG GCI in small
pulmonary lesions. Third, FDG GCI had to be begun 3 h
after the injection of 370 MBq (10 mCi) FDG, because of the
count limitation of this device. Tumor concentrations of
FDG have been reported to increase until several hours after
injection (35), whereas '8F has a short half-life. The two
modalities should be compared under the same conditions;
however, FDG GCI yielded results similar to FDG PET on
visual analysis in this study. Moreover, the protocol of this
study enabled the patients to undergo FDG PET and FDG
GCI on the same day, without an additional radiation dose.
Another study is essential to determine the optimum scan-
ning protocol for FDG GCl in the evaluation of lung cancer.

CONCLUSION

FDG GCI yielded results comparable to FDG PET on
visual analysis to detect pulmonary lesions and lymph node
metastases in this study. However, the lesion-to-background
contrasts of pulmonary lesions and nodal involvement were
lower in FDG GCI than in FDG PET. Comparison between
the L/B ratio of FDG PET with and without AC indicated
that, with AC, FDG GCI would be closer to FDG PET in the
evaluation of lung cancer.
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