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PET/CT OF LUNG



Review

T Staging

The main cause of cancer related to mortality worldwide is the lung cancer
And it is the second most common type of cancer.
Assessment of suspected lung cancer included morphological and functional imaging including X-ray and CT of 
thorax, 18FDG-PET/CT, bone scintigraphy and somatostatin receptor scintigraphy.

Indication 

•	 Morphological and functional Characterization of pulmonary nodules or masses for TNM staging 
•	 Screening for metastases that might not be detected by CT alone
•	 Radiotherapy planning 
•	 Restaging lung cancer following treatment
•	 Offer insight into histology of a lesion under investigation
•	 Facilitate to differentiate synchronous primary tumors from metastatic disease
•	 Prognostic information gathered with CT

CT is an important modality for T Staging assessment.
•	 PET/CT significantly improves T staging & provides crucial information on mediastinal infiltration and chest wall 

invasion as well as the differentiation between tumor and post-obstructive atelectasis.
•	 PET/CT can allow a more detailed characterization of pleural effusions.

N Staging

CT is most widely used technique for N Staging even smaller lymph nodes can reveal lung cancer stage progression.
Functional scans can have greater sensitivity for N staging.
18FDG-PET/CT have low PPV depends on population characteristic, endemic granulomatous disease and occupational-
related lung disorders can lower the PPV of 18FDG-PET/CT.
Nodal sites that are typically inaccessible to mediastinoscopy such as aortopulmonary window, anterior mediastinum 
and posterior subcarinal nodes can be shown on 18FDG-PET/CT.
18FDG-PET/CT is best non-invasive modality for the detection of nodal metastasis. However, mediastinscopy is still 
the gold standard in the status of uncertainty.

M Staging

Metastatic disease is present at the time of diagnosis in nearly half of all cases.
Metastatic disease in NSCLC demonstrates preferences for brain, bone, liver and adrenal.
M staging included CT scans of chest and upper abdomen. 
In high stages disease (IIIA or IIIB) bone scintigraphy and brain imaging (CT or MRI) should perform.

KHATAM PET/CT CENTER     |     2

No.6 - December 2021     |     PET/CT of LUNG



Radiation & Chemotherapy Planning 

75% of all NSCLC benefits from radiotherapy in their treatment

The higher diagnostic accuracy of 18FDG-PET/CT improved radiotherapy precision by preventing mistargeting and 
unnecessary irradiation of adjacent structures Unreliable in the restaging of patients 

•	 18FDG-PET/CT after neoadjuvant chemotherapy and the pathological confirmation is steel needed.

SCLC most aggressive form of lung cancer and account 10-15% of all lung cancer cases

Despite SCLC is chemosensitive in early stages patients will experience recurrences.

Limited disease confined to one hemithorax, mediastinum and supraclavicular lymph nodes. All other presentations 
including pleural effusion are categorized as extensive disease.

The usefulness of 18FDG-PET/CT imaging in SCLC staging has been validated and lead to therapeutic modifications 
and correct 18FDG-PET/CT based up or down staging.

Targeted volume during radiotherapy could be more precisely outlined by 18FDG-PET/CT.

In case of suspected CNS involvement methionine-PET and MRI are preferable. 
18FDG-PET/CT imaging have the capacity of treatment response assessment (most tumors shows functional changes 
before anatomical changes).
18FDG-PET/CT can detect early stage disease as well as residual disease in scar tissue or other unsuspicious structures.

There is a positive relationship between SUVmax values and overall survival rates in SCLC.

SPN

PET CT can provide functional and anatomical data.
Many early stage lung cancers present as SPN as Single lesion <3cm.
According to American College of Chest Physicians (ACCP) guidelines 18FDG-PET/CT is advisable for lesions > 8mm in 
patients at low to moderate risk for malignancy.
PET /CT could benefit patients at high risk for malignancy by evaluating local extent and distant metastases.

Pearls and Pitfalls:
•	 Adrenal masses present as initial finding in up to 20% of all patients with NSCLC; for the assessment of adrenal 

messes 18FDG-PET/CT has high sensitivity& specificity.
•	 The most widely adopted imaging tool for diagnosis metastatic bone involvement in patients with NSLC is 99TC 

scintigraphy.
•	 Due to high physiologic brain uptake 18FDG-PET/CT had limited specificity but 11-methionine offset this 

limitation.
•	 MRI of brain have greater accuracy than 18FDG-PET/CT. 
•	 In preoperative phase 18FDG-PET/CT can reduce the number of patients required to thoracontesis or other futile 

interventions. 
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Case 1:
70 years old man with incidental finding 
of a pulmonary nodule detected on 
a CT study for  pneumothorax after 
ICD placement. It was spiculated and 
patient had a history of smoking. The 
SPN was FDG avid on PET/CT study 
and pathology was squamous cell 
carcinoma.
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Case 2:
82-year-old man with dyspnea and 
malignant pleural effusion. On PET-CT 
study psudomesothelioma appearance 
was detected and there was also FDG avid 
pulmonary nodule, in the posterior segment 
of the right upper lobe which is most likely 
consistent with primary malignancy. The 
pathology was adenocarcinoma.
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Case 3:
The patient is 65 years old male 
referred for staging of lung 
squamous cell carcinoma.
Large, intensely FDG avid left 
upper lobe pulmonary mass with 
central necrosis and invasion to 
chest wall and right anterolateral 
2nd rib is seen.
There is also evidence of multiple 
thoracic lymph node metastases.
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