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CLINICAL VIGNETTE  

 

Distinguishing Synchronous Multiple Primary Lung  
Cancers from Metastatic Disease

 
David D. Kim, M.D. 

 

Case Report 

 

A 68-year-old woman with a history of smoking 30 packs per 

year and COPD underwent further evaluation for an abnormal 

routine chest X-ray.  CT of the chest revealed a spiculated 2.2 

cm mass in the left lower lobe, consistent with lung cancer.  

There was a 1.4 cm heterogeneous density in the right upper 

lobe.  The mediastinal lymph nodes were not enlarged.  A PET-

CT scan subsequently showed intense hypermetabolism (SUV 

7.9) in the left lower lobe mass, mildly increased metabolic 

activity (SUV 1.0) in the smaller lesion in the right upper lobe, 

and no abnormal foci of hypermetabolism in the mediastinum 

or elsewhere in the body.  Given the neoplastic nature of the 

right upper lobe lesion was less certain, it was biopsied under 

CT-guidance. Pathology showed well to moderately 

differentiated pulmonary adenocarcinoma.   

 

The patient’s thoracic surgeon performed a mediastinoscopy 

and lymph node biopsy, revealing multiple uninvolved lymph 

nodes in the mediastinum.  A left lower lobectomy of the larger 

mass was performed, removing a 2.1 cm, moderately 

differentiated adenocarcinoma.  Pathologic stage was T1b N0.  

The patient’s case was presented at multidisciplinary tumor 

board, and the possibility was raised that he had two 

synchronous primary lung adenocarcinomas rather than 

metastatic disease.  Definitive treatment of the second cancer 

was recommended.  Due to her decreased pulmonary reserve, 

the patient underwent a wedge resection of the right upper lobe, 

yielding a 1.3 cm, well to moderately differentiated 

adenocarcinoma.   Additional lymph nodes from the right 

paratracheal region were uninvolved.  Pathologic stage was T1a 

N0.  The pathologist compared the two cancers and reported the 

morphologic appearances were slightly different.  Since the 

patient was believed to have had two primary stage I lung 

cancers, she was not recommended to undergo adjuvant 

chemotherapy.  At the time of this report, the patient is alive 

without evidence of recurrence 5 years from her pulmonary 

wedge resection. 

 

Discussion 

 

This case highlights the importance of recognizing multiple 

primary lung cancers (MPLC).  There is a risk of assuming 

metastatic lung cancer when patients present with multiple 

tumors in the lung and are diagnosed with lung cancer.  Such  

 

 

 

patients may be offered palliative chemotherapy without being 

given a chance for potentially curative surgery.  Patients with 

MPLC can be cured of their cancer as evidenced by this case 

report.  This patient is considered to be cured of her original 

lung cancers as she has been cancer free for 5 years.  Her 

outcome would not have been as good if she were offered 

chemotherapy without resection.   

 

Based on the literature, the incidence of MPLC ranges from 0.2 

to 20%.1  The incidence may be rising due to earlier detection 

of lung cancer using computed tomography.2  Therefore, MPLC 

is an entity that is not rare and practitioners have a significant 

chance of encountering it.  MPLC can present synchronously or 

metachronously and can be located in the same lobe, in different 

lobes of the ipsilateral lung, or in contralateral lungs.  The 

patient in this case report had synchronous primary lung cancers 

in contralateral lungs.   

 

Clinicopathologic criteria for determining potential MPLC was 

first described in 1975 by Martini and Melamed.3  The criteria 

they used consisted of the following:  Tumors had to be 

physically distinct and separate.  Histology had to be different 

(e.g., adenocarcinoma vs. squamous cell carcinoma).  If the 

histology were the same, then there could be no carcinoma in 

the lymphatics common to both and no metastasis outside the 

lungs.  Tumors arising from carcinoma in situ was another 

criteria that could be used when histology was the same.  

Criteria for metachronous MPLC also included being cancer 

free for at least 2 years.  Martini and Melamed found 50 patients 

that met this criteria over a 20-year period at their hospital.  

Sixty-six percent of these patients had tumors located in 

different lungs and 66% had the same histology.  The majority 

of the patients underwent resection of their tumors, consisting 

of pneumonectomy, lobectomy, or wedge resection.  Of the 18 

patients with synchronous MPLC, 20% were alive after 5 years.  

The authors concluded that survival in this group with 

synchronous MPLC treated with resection was similar to the 

survival of patients with single lung cancer treated with 

resection.  Therefore, recognition of MPLC was critical.   

 

Since the report by Martini and Melamed, there have been many 

more retrospective studies reporting favorable outcomes of 

patients surgically treated for MPLC.   Chang et al4 reported a 

series of 92 patients surgically treated for synchronous MPLC.  



The most common operation was lobectomy for tumors in the 

same lobe and lobectomy with wedge resection for tumors in 

different lobes. Adenocarcinoma was the predominant 

histology for 87% of patients. The 5-year survival for these 

patients with synchronous MPLC was 35.3%.  Multivariate 

analysis showed lymph node metastasis was a significant poor 

prognostic factor and 5-year survival for patients with and 

without lymph node involvement were 15.5% and 52.5%, 

respectively.  The authors recommended complete surgical 

resection of node-negative synchronous MPLC.  A similar 

study by Leyn et al5 reported on 36 patients with bilateral 

synchronous MPLC who underwent bilateral resection and 

found a 5-year survival of 38%.  Limited lung resection did not 

seem to have a negative impact on survival.  The authors 

concluded that the survival rate was much higher than the 

historical survival of stage IV disease and recommended an 

aggressive surgical approach for synchronous MPLC.  A larger 

series by Finley et al6 of 175 patients surgically treated for 

synchronous MPLC reported a 3-year overall survival of 64% 

and a median overall survival of 67.4 months.  The patients that 

had stage I synchronous MPLC were reported to have survival 

rates similar to single lung cancers matched for stage.  Yu et al7 

looked at the survival of 97 patients with synchronous MPLC 

and a group of solitary primary lung cancer without mediastinal 

lymph node metastasis who underwent resection during the 

same time period. When matched for stage, there was no 

difference in overall survival.  Tumor size greater than 3 cm 

was an independent negative predictor of survival in 

multivariate analysis.   

 

The algorithm for workup of potential MPLC begins when 

multiple nodules are found on CT scan.6  FDG PET-CT scan is 

a standard part of lung cancer staging and can be used to 

evaluate for extrapulmonary metastasis and mediastinal lymph 

node involvement.  Interestingly, Dijkman et al8 showed that 

the FDG PET delta SUV (difference in SUV between two 

tumors) in synchronous MPLC was significantly greater than 

the delta SUV in metastatic pulmonary disease.  The authors 

concluded that SUVs from FDG PET can be helpful in 

distinguishing synchronous MPLC from metastatic disease and 

further investigation was warranted.  The patient in this case 

report had a PET-CT scan showing SUVs of 7.9 and 1.0.  This 

difference in SUV was considered to be large by the reading 

radiologist and consistent with MPLC.  If feasible, CT-guided 

biopsy of each nodule should be considered to confirm 

malignancy and determine histology.  In the workup of multiple 

nodules, it is not uncommon for the pathology of smaller 

nodules to return benign.5  Mediastinoscopy should be used to 

confirm that mediastinal lymph nodes are not involved.  The 

type of resection will depend on the locations of the tumors and 

the patient’s pulmonary reserve as determined by pulmonary 

function tests.  

 

It is difficult to be certain that multiple lung cancers are 

different primaries rather than a primary with intrapulmonary 

metastasis when the histology is the same.  A variety of studies 

have attempted to establish whether multiple lung cancers are 

or are not clonally related by using molecular analysis.  These 

studies have used loss of heterozygosity, comparative genomic 

hybridization arrays, and mutation analysis in genes such as 

p53, EGFR, and KRAS in their methods.9-13  Some of these 

studies reported that molecular characterization of clonality 

revealed a difference in outcomes, while other studies reported 

no difference.  Gerard et al14 reported molecular 

characterization contradicted Martini and Melamed criteria 

determination of MPLC in 32% of cases.  Comprehensive 

histologic assessment (e.g., based on different percentages of 

acinar, papillary, bronchioloalveolar, and solid adenocarcinoma 

subtypes) was consistent with molecular characterization in 

91% of cases.  The authors recommended the use of 

comprehensive histologic assessment as a faster and more cost 

effective method to determine MPLC vs. metastases compared 

to molecular characterization.  The forthcoming 8th edition of 

the TMN Classification for Lung Cancer allows pathologists to 

use comprehensive histologic subtyping and molecular analysis 

to make this important distinction between MPLC and 

intrapulmonary metastasis.15 

 

In summary, MPLC may be encountered by practitioners, and 

it is important to recognize MPLC so that patients are 

considered for potentially curative surgery.  Outcomes for 

surgically treated MPLC are generally good and more like that 

of resected single lung cancer rather than metastatic disease.  A 

multidisciplinary tumor board that includes a radiologist, 

pathologist, thoracic surgeon, and medical oncologist should be 

involved in cases of multiple lung tumors so that proper 

evaluation and treatment of MPLC is ensured. 
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