
P e r s p e c t i v e

The introduction of PET-CT in the 90s revolutionised the practice 
of thoracic oncology and was widely adopted and considered 
a milestone in staging thoracic tumors. PET-CT scan retains a 
crucial role in thoracic oncology due to its impact on diagnosis, 
staging and prognosis. However, the differential diagnosis of a 
solitary pulmonary nodule (SPN) is wide and includes granuloma, 
hamartoma, and primary lung cancer and lung metastases. 
Characteristics such as calcified nodules regarded as benign are 
not immune from harbouring malignancy (1). 18F-FDG PET is 
frequently used in characterizing SPN and is a useful technique (2,3).  
In the evaluation of SPN, SUV (standardized uptake value) of ≤2.5 
is used frequently as a cut-off point of criterion for malignancy. 
However, FDG is not tumor-specific, and increased uptake is seen 
in many other lung nodules that are benign. When, such criteria 
are used there is considerable overlap of benign and malignant 
SPNs (4-6). Moreover, many malignant tumors show only minimal 
uptake and would, therefore, be excluded when using SUV of ≤2.5 
(4-6). The present study (7) used delayed images 18F-FDG PET 
imaging in diagnosis of SPNs on 28 patients, improving accuracy 
of evaluation of SPNs with only borderline levels of increased 
metabolic activity thus avoiding invasive procedures. Four recent 

studies support this proposition and have achieved similar results  
(8-11) using dual point time (DPT) FDG-PET scanning. 
Macdonald and associates used a DPT FDG PET imaging, 
prolonging second image acquisition from 120 to 180 min. 
This procedure did not improve the accuracy of the technique. 
Nevertheless, given that maximal FDG uptake in malignant nodules 
is thought to be in the region of 5 hours, the authors suggested that 
a more significant delay in imaging might improve the diagnostic 
yield. Schillaci and associates in their small series of patients, showed 
comparable accuracies with early and delayed SUV max, whereas 
morphological and contrast enhanced CT evaluations showed the 
lowest accuracies. However, DPT SUV max was most sensitive, 
whereas single-time-point (SPT) SUV max was most specific. Chen 
found delayed FDG PET not useful for differentiating benign and 
malignant SPNs with an initial mean SUV less than 2.5 in geographic 
regions with endemic granulomatous disease. However, DPT PET 
improved accuracy. Xiu Y and associates found that DPT FDG PET 
imaging had the potential for improving accuracy of imaging in the 
evaluation of lung nodules with only borderline levels of increased 
metabolic activity.

Sebro and associates (12) found that in areas of ‘high endemic 
granulomatous disease’ the PET/CT threshold max SUV of  
2.5 retains a high sensitivity (95.1%) and positive predictive 
value (90.6%) for differentiating benign from malignant 
pulmonary lesions; however, the specificity (45.5) and negative 
predictive value (62.5) decrease due to increased false positives. 
The study also found that the presence of emphysema and 
absence of evidence of granulomatous disease increases the 
probability that a SPN is malignant; however, they did not find 
the findings statistically significant.
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A recent meta-analysis (13) concluded that DPT FDG-PET 
had similar sensitivity and specificity to SPT FDG-PET in the 
diagnosis of SPNs. The authors conclude that the additional 
value of DPT FDG-PET is questionable, primarily because of 
the significant overlap of benign and malignant nodules FDG-
PET characteristics and lack of consensus criteria for quantitative 
thresholds to define nodules as malignant. 

A further meta-analysis (14) did not support the routine use 
of DPT imaging with 18F-FDG PET in the differential diagnosis 
of SPNs, but added that the technique might provide additional 
information in selected cases with equivocal results from initial 
scanning. The authors added that further prospective research 
is required might better define the potential benefits of DTP 
18F-FDG PET imaging.

A meta-analysis by Zhang and associates (15) showed similar 
accuracy of DTP 18F-FDG PET/CT and STP 18F-FDG PET/
CT has similar accuracy in the differential diagnosis of SPNs. 
However, DTP 18F-FDG PET/CT appeared to be more specific 
than STP 18F-FDG PET/CT.

The data so far available suggests DTP FDG PET imaging, is 
a useful technique in evaluating SPN with an initial SUV (max) 
<2.5. However, prolonging second image acquisition from 120 
to 180 min does not appear to improve the accuracy of this 
technique. Comparable accuracies occur with early and delayed 
SUV max. However, DTP SUV max is most sensitive, whereas 
STP SUV max is more specific. DTP FDG PET imaging has the 
potential for improving accuracy in the evaluation of SPNs with 
only borderline levels of increased metabolic activity. However, 
the maximal FDG uptake in lung cancer occurs around 5 
hours, improving the accuracy of DTP FDG PET imaging by a 
further delay in the second image acquisition in this subgroup 
with equivocal FDG uptake. DTP FDG PET is not useful in 
differentiating benign and malignant SPNs with an initial mean 
SUV ≤2.5 in parts of the world where granulomatous disease 
is prevalent. Prolonged imaging on PET scanners is expensive 
particularly where availability if these scanners is limited. Further 
prospective research is required to define the potential benefits 
of DTP 18F-FDG PET imaging, before recommending routine 
use of the technique.

 .Acknowledgements

Disclosure: The author declares no conflict of interest.

 .References

1.	 Khan AN, Al-Jahdali HH, Allen CM, et al. The calcified lung nodule: What 

does it mean? Ann Thorac Med 2010;5:67-79.

2.	 Vazquez M, Carter D, Brambilla E, et al. Solitary and multiple resected 

adenocarcinomas after CT screening for lung cancer: histopathologic 

features and their prognostic implications. Lung Cancer 2009;64:148-54.

3.	 Varoli F, Vergani C, Caminiti R, et al. Management of solitary pulmonary 

nodule. Eur J Cardiothorac Surg 2008;33:461-5.

4.	 K ap u c u  LO,  Mel t zer  CC,  Tow nsen d  D W,  et  a l .  F l u o r i n e - 1 8 -

fluorodeoxyglucose uptake in pneumonia. J Nucl Med 1998;39:1267-9.

5.	 Nomor i  H,  Watanabe K ,  Ohtsuk a T,  et  a l .  Evaluat ion of  F-18 

fluorodeoxyglucose (FDG) PET scanning for pulmonary nodules less than 

3 cm in diameter, with special reference to the CT images. Lung Cancer 

2004;45:19-27.

6.	 Chen CJ, Lee BF, Yao WJ, et al. Dual-phase 18F-FDG PET in the diagnosis 

of pulmonary nodules with an initial standard uptake value less than 2.5. 

AJR Am J Roentgenol 2008;191:475-9.

7.	 Yang P, Xu XY, Liu XJ, et al. The value of delayed (18)F FDG-PET imaging 

in diagnosis of solitary pulmonary nodules: A preliminary study on 28 

patients. Quant Imaging Med Surg 2011;1:31-4.

8.	 Macdonald K, Searle J, Lyburn I. The role of dual time point FDG PET 

imaging in the evaluation of solitary pulmonary nodules with an initial 

standard uptake value less than 2.5. Clin Radiol 2011;66:244-50.

9.	 Schillaci O, Travascio L, Bolacchi F, et al. Accuracy of early and delayed FDG 

PET-CT and of contrast-enhanced CT in the evaluation of lung nodules: a 

preliminary study on 30 patients. Radiol Med 2009;114:890-906.

10.	 Chen CJ, Lee BF, Yao WJ, et al. Dual-phase 18F-FDG PET in the diagnosis 

of pulmonary nodules with an initial standard uptake value less than 2.5. 

AJR Am J Roentgenol 2008;191:475-9.

11.	 Xiu Y, Bhutani C, Dhurairaj T, et al. Dual-time point FDG PET imaging in 

the evaluation of pulmonary nodules with minimally increased metabolic 

activity. Clin Nucl Med 2007;32:101-5.

12.	 Sebro R, Aparici CM, Hernandez-Pampaloni M. FDG PET/CT evaluation 

of pathologically proven pulmonary lesions in an area of high endemic 

granulomatous disease. Ann Nucl Med 2013;27:400-5.

13.	 Barger RL Jr, Nandalur KR. Diagnostic performance of dual-time 18F-FDG 

PET in the diagnosis of pulmonary nodules: a meta-analysis. Acad Radiol 

2012;19:153-8.

14.	 Lin YY, Chen JH, Ding HJ, et al. Potential value of dual-time-point 

18F-FDG PET compared with initial single-time-point imaging in 

differentiating malignant from benign pulmonary nodules: a systematic 

review and meta-analysis. Nucl Med Commun 2012;33:1011-8.

15.	 Zhang L, Wang Y, Lei J, et al. Dual time point 18FDG-PET/CT versus 

single time point 18FDG-PET/CT for the differential diagnosis of 

pulmonary nodules: a meta-analysis. Acta Radiol 2013. [Epub ahead of 

print].

Cite this article as: Khan AN, AL-Jahdali H. Value 

of delayed 18F-FDG PET in the diagnosis of solitary 

pulmonary nodule. J Thorac Dis 2013;5(3):373-374. 

doi: 10.3978/j.issn.2072-1439.2013.06.05


