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Chest Cases

CASE 1: DETECTION OF DISTANT  
METASTASES IN ESOPHAGEAL  
CANCER WITH RADIOGRAPHICALLY 
OPERABLE DISEASE 
Brief History
A 51-year-old male with adenocarcinoma of the gastro
esophageal junction underwent neoadjuvant chemoradia
tion therapy prior to surgical resection. Positron emission 
tomography/computed tomography (PET/CT) imaging 
was then pursued for surveillance of response to therapy 
and preoperative restaging.

Findings
Findings are shown in Figures 1 to 3.
	 Due to evolution of distant metastatic disease, the  
patient was no longer a surgical candidate and continued 
on to pursue a more aggressive chemotherapy regimen.

Main Teaching Point
•	 Positron emission tomography imaging is a powerful 

adjunct to anatomical modalities in identifying meta-
static disease, especially when little anatomic correla-
tion is seen.

Figs. 2A and B: PET/CT images demonstrate significant interval improvement in both size and metabolic activity of the primary tumor as 
well as associated gastric thickening, indicating a favorable response to chemoradiation therapy. (A) Baseline study prior to radiation therapy;  
(B) Postradiation therapy.

A B

Fig. 1: Maximum intensity projection whole body image demonstrates 
two intense foci of radiotracer accumulation projecting over the right 
upper chest.
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Figs. 3A and B: A new focus of 18F fluorodeoxyglucose (FDG) accumulation is identified within the right posterior paraspinal musculature, which 
is highly concerning for metastasis. Additionally, a new hypermetabolic lytic rib lesion is observed that represents osseous metastasis with high 
certainty. (A) Paraspinal muscular metastasis; (B) Rib metastasis.

A B
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CASE 2: ASSESSMENT OF  
RECURRENCE OF PULMONARY  
MALIGNANCY

Brief History
A 69-year-old female with stage IA squamous cell carcino-
ma of the right lower lung lobe, status post video-assisted 
thoracoscopic resection, was found to have two new right 
upper lobe pulmonary nodules by surveillance computed 
tomography (CT). She subsequently underwent positron 
emission tomography (PET/CT) imaging as scintigraphic 
assessment of these lesions and for restaging of her pri
mary disease. 

Findings
Findings are shown in Figures 1 to 3.
	 Two pulmonary nodules are identified within the right 
upper lobe. The larger nodule measures 0.8 cm and has 
SUV maximum of 3.5 g/mL, which is highly suspicious for 
recurrent metastatic disease. The smaller 0.4 cm nodule 
demonstrates no visibly elevated radiotracer accumula-
tion, but is below threshold for reliable characterization 
by PET imaging.

Main Teaching Points
•	 Approximately 25% of patients treated for stage IA non-

small cell lung cancer can develop recurrence of disease. 

Fig. 1: Maximum intensity projection whole body image demonstrates 
abnormal foci of radiotracer activity projecting over the right chest and 
axilla.

•	 Lesions less than 0.8 cm are too small to fully charac
terize by PET imaging and cannot be excluded as 
malignancy even when demonstrating background 
metabolic activity. 

Fig. 2: The largest 0.8 cm nodule is identified in the posterior right 
upper lobe.

Fig. 3: Low-grade hypermetabolic lymphadenopathy is observed within  
the mediastinum and right axilla.JA
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CASE 3: INCIDENTAL CANCER  
WHILE STAGING NEW  
PULMONARY MALIGNANCY

Brief History

A 74-year-old female with a history of pulmonary large 
cell neuroendocrine tumor, status post left upper lobec
tomy, was recently diagnosed with a new right upper  
lobe pulmonary squamous cell carcinoma. She under
went 18F fluorodeoxyglucose (FDG) positron emission  

Fig. 1: Maximum intensity projection whole body image demonstrates 
the known right upper lobe squamous cell carcinoma. Additionally,  
focally increased radiotracer activity is noted within the right pelvis.

Fig. 2: A hypermetabolic right upper lobe nodule correlates to the biopsy- 
proven squamous cell carcinoma.

Figs. 3A and B: A large, variably hypermetabolic, mixed solid-cystic ovoid mass is identified in the right pelvis. The right ovary is not visualized 
and the mass directly abuts the cecum. Histologic origin could either be gastrointestinal or ovarian. (A) The inferior and solid portion of the mass 
is adjacent to the cecum. (B) Superiorly, a cystic component is seen with decreased radiotracer activity centrally and a hypermetabolic rim.

A B

tomography/computed tomography (PET/CT) for initial 
staging of her disease. 

Findings

Findings are shown in Figures 1 to 4.

Main Teaching Point

•	 Adrenal glucose metabolism greater than that of liver 
is worrisome for malignant involvement of either 
primary or metastatic nature. 
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Fig. 4: Hypermetabolic fullness of the left adrenal gland demonstrates FDG avidity greater than normal adjacent liver parenchyma, which raises 
concern for malignant involvement.
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CASE 4: MONITORING RESPONSE  
TO LUNG CANCER THERAPY

Brief History

A 67-year-old male with a history of laryngeal cancer was 
incidentally found to have lung cancer by baseline positron 
emission tomography/computed tomography (PET/CT)  
evaluation. He subsequently underwent definitive stereo-
tactic body radiation therapy and required reimaging for 
evaluation of response. 

Findings
Findings are shown in Figures 1A and B.

Main Teaching Points
•	 Radiotherapy-treated pulmonary masses can persist as 

scarred parenchymal lesions. 
•	 Comparison of 18F fluorodeoxyglucose (FDG) uptake of 

a treated pulmonary mass to adjacent or contralateral 
background lung activity can help to determine if it has 
been adequately treated. 

Figs. 1A and B: Interval decrease in metabolic activity in the left upper lobe pulmonary mass is appreciated. The lesion was originally a 
spiculated soft tissue density, but developed a more scarred, fibrotic appearance following radiation therapy. Visually, the metabolic activity has  
noticeably decreased, and the standard uptake value (SUV) maximum measurement has fallen from 5.6 g/mL to 1.8 g/mL. Adjacent background 
lung activity has a SUV maximum of 1.6 g/mL. (A) Baseline appearance prior to treatment; (B) Post-radiotherapy.

A B
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CASE 5: CHARACTERIZATION OF A 
SUSPICIOUS PULMONARY NODULE

Brief History

A 65-year-old female presented with computed tomo
graphy (CT) evidence of multiple pulmonary nodules, one 
of which had increased in size with a mildly spiculated  
appearance. She required 18F fluorodeoxyglucose (FDG) 
positron emission tomography (PET)/CT imaging to eval-
uate the functional status of this lesion. 

Fig. 1: Initial chest CT demonstrates an 8 mm pulmonary nodule within the lingual.

Findings
Findings are shown in Figures 1 and 2.

Main Teaching Points
•	 Positron emission tomography is a useful tool to assess 

the metabolic activity of a newly discovered lesion, 
especially when limited prior imaging is available.

•	 Pulmonary nodules on the border of PET resolution 
(0.8–1.0 cm) that demonstrate background activity 
favor benign etiology, but should still be followed with 
repeat imaging in 2–3 months.

Figs. 2A and B: By PET/CT, the lesion of question demonstrates no abnormal FDG accumulation; however, the size of this lesion is on the 
border of reliable detection by PET resolution and should be followed with future imaging.

A BJA
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CASE 6: INITIAL STAGING OF  
PATHOLOGICALLY PROVEN  
PULMONARY MALIGNANCY

Brief History

A 65-year-old female presented with recently diagnosed 
pulmonary adenocarcinoma and required 18F fluorode-
oxyglucose (FDG) positron emission tomography/com
puted tomography (PET/CT) imaging for initial staging of 
her disease.

Findings

Findings are shown in Figures 1 to 6.

Main Teaching Points

•	 Tumoral encroachment on the spinal canal is an urgent 
finding, and the patient should be assessed clinically 
for neurologic impingement. 

Fig. 1: Maximum intensity projection whole body image demonstrates 
extensive hypermetabolic metastases projecting of the right chest, 
right neck, and central abdomen.

Fig. 2: A large hypermetabolic right upper lobe pulmonary mass is 
identified.

Fig. 3: Extensive conglomerate lymphadenopathy is seen throughout 
nearly all nodal stations of the mediastinum and neck.

•	 Positron emission tomography/computed tomography 
can be used to identify hypermetabolic biopsy targets 
to help establish metastatic pathology.
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Fig. 4: Thickening of hypermetabolic right lateral paraspinal muscu-
lature is seen with direct extension between the C1/C2 interface with 
effacement of the thecal sac. No osseous destruction was appreciated 
at this location.

Fig. 5: Bulky retroperitoneal hypermetabolic lymphadenopathy repre-
sents significant metastatic spread inferior to the diaphragm.

Fig. 6: A hypermetabolic left-sided retroperitoneal lymph node is identified that would be particularly amenable to image-guided biopsy, if  
clinically indicated. 
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CASE 7: BREAST CANCER  
EVALUATION AND RESPONSE  
TO THERAPY

Brief History

A 64-year-old female with stage IIIA breast cancer was 
treated with modified radical mastectomy, reconstruction, 
and adjuvant chemotherapy with good clinical response. 
She was without evidence of recurrent disease for over 
10 years until she presented with cardiac chest pain and 
computed tomography (CT) imaging revealed incidental  
mediastinal lymphadenopathy. Subsequent 18F fluorode-
oxyglucose (FDG) positron emission tomography (PET/CT)  
confirmed abnormal hypermetabolism, and lymph node 
biopsy was consistent with recurrence of breast primary  
malignancy. She was initiated on chemotherapy and 
underwent repeat PET/CT imaging to evaluate response 
to treatment. 

Findings

Findings are shown in Figures 1 to 4.

Main Teaching Points

•	 Direct comparison of Standard Uptake Value (SUV) 
maximum measurements for select index lesions can 
be used to assess interval response to therapy.

•	 Stable or improving metabolic activity with no newly  
identified lesions indicates favorable response to  
therapy. 

Figs. 2A and B: A hypermetabolic retrosternal anterior mediastinal lymph node has decreased in size from 1.1 x 1.5 cm to 0.8 x 1.1 cm. The 
SUV maximum measurement has also decreased from 4.7 g/mL to 2.4 g/mL. (A) Baseline study prior to chemotherapy. (B) Post-chemotherapy.

BA

Figs. 1A and B: Maximum intensity projection whole body images 
demonstrate small subtle radiotracer-avid mediastinal lymph nodes. 
(A) The anterior view shows lymph nodes projecting over the central 
mediastinum. (B) The lateral view shows the most intense lesion is 
within the substernal anterior mediastinum.

A B
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Figs. 3A and B: A persistent hypermetabolic lymph node in the left perihilar region is stable in both size and metabolic activity. (A) Baseline study 
prior to chemotherapy. (B) Post-chemotherapy.

BA

Figs. 4A and B: An aortopulmonary window hypermetabolic lymph nodes has decreased in standard uptake value (SUV) maximum measure-
ment from 3.5 g/mL to 2.5 g/mL and visually appears slightly less intense. Anterior to this lesion is a hypermetabolic prevascular lymph node that 
has remained stable. (A) Baseline study prior to chemotherapy. (B) Post-chemotherapy.

BA
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