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Figure 1:  
True positive: Biopsy proven adenocarcinoma.  
A pulmonary nodule (arrow) is noted in the right upper lobe on 
CT (A). Notice the increased activity on PET (B) with 
attenuation correction, fused PET/CT image (C) and without 
attenuation correction (D). Panel E demonstrates a a 3-D 
representation of the PET data that can be viewed in cine 
mode on dedicated PET workstations. 

Imaging Evaluation of the Solitary Pulmonary Nodule 
Lora Van Tassel, 2011, Scottsdale Medical Imaging Ltd.  

ABSTRACT 
An estimated 150,000 solitary pulmonary nodules 
(SPNs) are identified at chest radiography each year, 
making it important for physicians to understand how to 
characterize them and evaluate patients for potential 
malignancy.  We performed an extensive literature 
search to identify risk factors, characteristics of SPNs, 
and available technologies used to identify and 
evaluate these nodules through a comprehensive 
literature search.  Additionally, we present evidence-
based management schemes for incidentally identified 
nodules. CONCLUSIONS: A number of features visible 
at thoracic CT are useful for determining whether an 
SPN is benign or malignant. FDG PET/CT plays an 
important role in the diagnosis and management of 
lung cancer and is an increasingly valuable tool for the 
characterization and management of SPNs. Unlike CT 
and MRI imaging, PET provides metabolic activity of a 
nodule. The information provided by PET/CT imaging 
allows for both morphological and anatomical 
characteristics as well as physiological data in the form 
of metabolism within the nodule itself. The information 
gained from PET is extremely useful for directing 
patient management and may obviate the need for 
invasive diagnostic procedures. 
 
 

CONCLUSION 
The differential diagnosis of an SPN is broad and 
management depends on whether the lesion is benign 
or malignant.  The probability of malignancy in an adult 
patient is approximately 40%. The goal of imaging 
studies and minimally invasive procedures is to modify 
this probability to a high enough level to warrant surgery 
or to a low enough level to allow observation of the 
nodule.  FDG PET/CT is an increasingly valuable tool for 
the characterization and management of SPNs. The 
information provided by PET/CT imaging allows for 
morphological and anatomical characteristics as well as 
physiological data in the form of metabolism within the 
nodule itself. 
Physicians are commonly challenged to balance the 
benefits of early diagnosis with the potential risks and 
costs of unnecessary intervention. The optimal balance 
of diagnostic testing and intervention depends on a 
number of factors, and no single approach is appropriate 
for every patient. A number of evidence-based 
approaches to the evaluation of the SPN have been 
published, and adoption with modification to suit the 
needs of the particular practice, allows for early 
diagnosis of malignancy while minimizing the risk for 
unnecessary intervention or needless surgery. 

INTRODUCTION 

SPNs represent a diverse range of benign and 
malignant lesions (Table 1). An SPN is a rounded 
opacity, circumscribed or poorly defined, measuring up 
to 3 cm in diameter, completely surrounded by lung. 
SPNs are unassociated with atelectasis, hilar 
enlargement, or pleural effusion. Opacities larger than 
3 cm in diameter are referred to as masses to reflect to 
high rate of malignancy with lesions of this size. 
The prevalence of SPNs at chest radiography has been 
estimated at 1 in 500 chest radiographs . Nodules are 
more commonly detected at thoracic CT, and the 
problem of the incidental detection of pulmonary nodule 
is increasing due to the higher sensitivity of thoracic CT 
compared with chest radiography, as well as the 
increasing utilization of thoracic CT.  
It is important for physicians to have an understanding of 
how to integrate clinical, laboratory, and imaging data to 
develop approach to the management of an SPN. 
Therefore, the goal of this review is to discuss the 
available technologies and recent advances for 
evaluation and follow up of incidentally found SPNs as 
well as some discussion on the management strategies 
as they relate to available resources and patient risk 
factors. 
 
 

The primary goals for the management of SPNs are:   
1. Early detection of malignancy;  
2. Avoidance of unnecessary intervention / surgery for 

patients with benign nodules, and;  
3. Efficient and cost-effective use of resources, 

including minimizing the use of radiation.  
 

Most SPNs, if not shown to be stable for more than 2 
years and without benign features, should be evaluated 
with thoracic CT. Thoracic CT is used to characterize 
the nodule and generate an assessment  of the 
likelihood of malignancy using the morphological 
features described previously. In some patients, 
definitively benign nodule features will be evident at CT, 
with further management conducted accordingly. In 
other patients, the nodule will remain indeterminate 
following thoracic CT, and further evaluation will be 
required. In such patients, methods that may be 
employed include FDG-PET, thoracic CT or MR using a 
contrast enhancement protocol, serial CT surveillance 
to assess for growth over time, biopsy, or resection.  
 

RESULTS/ DISCUSSION For indeterminate nodules >1 cm, FDG-PET is probably 
the most useful choice for further assessment because 
FDG-PET provides nearly equivalent sensitivity to 
nodule enhancement using CT for malignancy detection, 
but with superior specificity. Furthermore, FDG-PET 
provides additional prognostic information for patients 
subsequently proved to have malignancy. Finally, FDG-
PET may occasionally disclose other unsuspected sites 
of disease that may suggest a diagnosis or allow for less 
invasive intervention than lung biopsy.  Negative PET 
results provide strong, but not definitive, evidence that 
an SPN is benign. Typically in the setting of negative 
FDG-PET results, serial thoracic CT is advisable to 
assess for growth- this approach allows for detection of 
slow growing malignancies of low metabolic activity. 
For nodules <1 cm, serial thoracic CT is probably the 
most efficacious approach for assessing the malignant 
potential of a nodule. The interval at which CT should be 
performed depends on the size of the nodule and the 
presence or absence of historical factors known to 
influence the likelihood of malignancy within a 
pulmonary nodule. A number of approaches to serial 
surveillance of small nodules have been advocated in 
the literature, largely in the context of lung cancer 
screening studies. The approach chosen should be 
tailored to the patient and the characteristics of the 
practice location.  The Fleischner Society has published 
recommendations for subcentimeter nodule surveillance 
using thoracic CT (Table 3). These recommendations 
provide an evidence-based approach to small nodule 
management and may be modified to suit the needs of a 
particular practice.   

METHODS 
Literature search using PubMed and MEDLINE 
Databases. Key Terms: solitary pulmonary nodule, coin 
lesion, incidental nodule, CT, PET/CT, FDG-PET. 
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