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The Usefulness of F-18 FDG PET to Discriminate between Malignant and
benign Nodule in Idiopathic Pulmonary Fibrosis

Bom Sahn Kim, M.D., Won Jun Kang, M.D., Dong Soo Lee, MD.,,
JuneKey Chung, MD. and Myung Chul Lee, MD.,

Department of Nuclear Medicine, Seoul National University College of Medicine

Purpose: Incidence of lung cancer in patients with idiopathic pulmonary fibrosis (IPF) is known to be higher than
that in general population. However, it is difficult to discriminate pulmonary nodule in patients with IPF, because
underlying IPF can be expressed as lung nodules. We evaluated the diagnostic performance of FDG PET in
discriminating lung nodule in patients with IPF. Methods: We retrospectively reviewed 28 lung nodules in 16
subjects (age; 67.5319.83, M:F=14:2. Two patients had previous history of malignant cancer (small cell lung
cancer and subglottic cancer). The diagnostic criteria on chest CT were size, morphology and serial changes of
size. FDG PET was visually interpreted, and maximal SUV was calculated for quantitative analysis. Results: From 28
nodules, 18 nodules were interpreted as benign nodules, 10 nodules as malignant nodules by histopahthology or
follow-up chest CT. The sensitivity and specificity of FDG PET were 100% and 94.4%, while those of CT were
70.0% and 44.4%, respectively. Malignant nodule was higher maxSUV than that of benign lung nodules (7.68+3.96
vs. 1.2240.65, p<0.001. Inflammatory lesion in underlying IPF was significantly lower maxSUV than that of
malignant nodules (1.8040.43, p<0.007). The size of malignant and benign nodule were 23.95£10.15 mm and 10.83
4523 mm (p<0.01). Conclusion: FDC PET showed superior diagnostic performance to chest CT in differentiating
lung nodules in patients with underlying IPF. FDG PET could be used to evaluate suspicious malignant lung nodule
detected by chest in patients with IPF. (Nucl Med Mol Imaging 2006:40(3):163-168)
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2. FDG PET protocol
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3. FDG PET/CT protocol

699 skatol| A Gemini PET/CT system (Philips)2 A}
&3] 9G4S Ak FHHA LS CTE °14389a, F-18
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Table 1. Characteristics of Lung Nodule and Lung within

"IPF Lesion

S2AOl HZZ0M FDG PETSl HEREY

MaxSUV in IPF lesion

Case
Result Location Size maxSUV Right lung Left lung
1 malignant RLL 47.74 6.57 2.04 2.15
2 malignant RUL 27.32 4.80 2.09 2.11
3 malignant LUL 23.72 14.00 2.00 1.60
4 malignant RUL 24.04 7.60 2.53 2.67
LUL 16.78 9.10
5 malignant LLL 30.93 6.00 1.83
6 malignant RUL 14.57 3.00 0.93
14.48 211
7 malignant RLL 15.50 12.00 1.79
8 malignant LLL 24.45 11.60 1.60
benign RUL 5.01 0.51
LUL 7.31 3.20
9 benign LUL 3.76 0.85 1.18 1.09
LLL 6.64 0.74
479 0.92
10 benign RLL 17.68 1.64 1.50 1.51
11 benign RUL 12.37 0.88 2.22 1.85
12 benign RUL 18.39 1.70 1.55 1.47
LUL 20.31 1.31
13 benign LUL 15.18 1.16 2.11 2.65
14 benign RLL 16.89 2.00 1.95 2.32
RUL 5.47 0.62 1.62 1.54
10.90 0.46
15 benign RLL 11.34 1.34
8.50 1.09
LLL 7.56 1.41
8.56 0.99
16 benign LUL 14.29 1.17 1.56 1.50

" IPF, idiopathic pulmonary fibrosis

RUL, right upper lobe; RLL, right lower lobe; LUL, left lower lobe; LLL, left lower lobe

Fig. 1. CT, PET and PET/CT images of 61-year-old man with non-small cell cancer associated with idiopathic pulmonary fibrosis. a: CT
scan with lung setting showed honeycombing appearance (black arrow) in subpleural areas and nodular mass in right lower lobe
(white arrow), which was proved to be a nonsmall cell lung cancer. The size of nodule was 15.50 mm. b: FDG PET showed mild diffuse
hypermetabolic lesions (MSUV:1.96; black arrow) in the lung fields and hypermetabolic nodular lesion (mSUV:12.0; white arrow) in right
lobe. ¢: In fusion image of PET and CT, there were hypermetabolic nodular mass (white arrow) within fibrotic area of right subpleural
area and mild diffuse hypermetabolic lesions (black arrow) in peripheral area of both lung.
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Fig. 2. Images of 64-year-old man with benign nodule associated with idiopathic pulmonary fibrosis. a: CT scan with lung setting showed
honeycombing appearance in subpleural areas (black arrow) and nodular lesion in right lower lobe (white arrow), which increased in
size in follow up CT. The size of nodule was 11.34 mm b: FDG PET shows mild diffuse hypermetabolic lesions in lung fields (mSUV:1.5;
black arrow) and faint hypermetabolic lesion (mSUV:1.3; white arrow) in right lower lobe. c: Fusion images of CT and PET were helpful
for accurate anatomical correlation.

Table 2. Comparison of Size and Max SUV between Malignant and Benign Lung Nodule

Malignant nodule

Benign nodule

(n=10) "=18) P volue
Suv 7.68+3.96 1.22+0.65 <0001
) (S'OEN 14.00) (0'51 ~3.20) I\/Ionn—.Whi’rney
Size 2%121558194113 71‘2;‘71 ]058? 55%8 gr]wm <0.02 Kolmogorove-Smimov

The value are mean+S.D. and range

Table 3. The Location of Malignant and Benign Lung Nodule

Malignant Benign Total
Lobe (n=10) (n=18) (n=28)
RUL 4 5 9
“0%) ©7.8%
RLL 2 4 6
20%) 22.2%)
LUL 2 5 7
0%) ©7.8%
LLL 2 4 6
0%) 22.2%

RUL, right upper lobe; RLL, right lower lobe; LUL, left lower lobe;
LLL, left lower lobe
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ROC Curve of maxSUV (lung nodule in IPF)

(111 on (Y] 10

1 - Specificity
Fig. 3. ROC of lung nodule within the lesion of idiopathic
pulmonary fibrosis. With ROC, the best diagnostic sensitivity and

specificity were 90% and 94.4% in maxSUV 2.6 (area under
curve on ROC curve=0.989).
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