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Introduction

With recent advances in diagnostic imaging modalities and 
the widespread use of chest computed tomography (CT), 
the frequency of multiple synchronous primary lung cancer 
including cases with pure ground-glass opacity (GGO) 
lesions or mixed ground-glass nodules (GGNs) has been 
increasing (1). It is important to know the driver mutation 
of each lesion in order to establish an accurate pathologic 
stage and subsequent treatment strategy.

We herein report the case of a patient with triple 
synchronous primary lung cancer, all of which were 
resectable. The analysis of the EGFR mutation was useful 
for developing a treatment strategy when a recurrent lesion 
emerged. 

Case presentation

A 77-year-old female who was a never smoker presented 
with a mass in the right lower field on chest X-ray. Chest 
CT showed a mass in the right upper lobe and two ground-
glass opacities of 15 and 7 mm in the lower lobe and middle 
lobe, respectively (Figure 1A,B,C). A transbronchial lung 
biopsy was performed for the mass in the upper lobe, 
and adenocarcinoma was diagnosed. Positron emission 
tomography (PET) showed the significant uptake of this 
mass, with a standardized uptake value (SUV) of 6.07, no 
uptake of SUV by the other two ground-glass opacities, 
and no confirmation of distant metastasis. According to 
the new clinical criteria of the International Association for 
the Study of Lung Cancer (IASLC) Lung Cancer Staging 
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Project (2), the clinical diagnosis was synchronous triple 
primary lung cancer (pT2aN0M0, pStageIB) because the 
radiographic appearance and metabolic uptake of the lesions 
differed and no nodal or systemic metastases were found. 

Upper-lobe lobectomy with homolateral mediastinal-
hilar lymphadenectomy (ND2a-2), wedge resection of 
S4, and segmentectomy of S6 were performed. The three 
lesions were tested for the presence of EGFR mutations. 
Pyrosequencing revealed an EGFR exon 19 (E746A750) 
deletion in the right upper lesion, whereas the lower nodule 
had an EGFR exon 21 (L858R) mutation; the middle nodule 
was EGFR wild-type. We also conducted a genetic analysis 

of rearrangement of anaplastic lymphoma kinase (ALK), 
ROS1 proto-oncogene receptor tyrosine kinase (ROS1), 
Kirsten rat sarcoma viral homolog gene (K-RAS), and 
rearranged during transfection (RET) in the three lesions, 
and all of the results were negative (Table 1). The pathological 
subtype of each lesion was papillary adenocarcinoma in the 
right upper lesion, whereas the lower nodule was acinar 
adenocarcinoma; the middle nodule was adenocarcinoma in 
situ. The pathological diagnosis was also synchronous triple 
primary lung cancer (pT2aN0M0, pStageIB; Figure 1D,E,F)  
because of the differing EGFR mutation status and 
histological subtype and the absence of nodal or systemic 

Figure 1 Chest computed tomography (CT) showed separate lesions at the right upper lobe (A), at the lower lobe (S6) (B), and at the middle 
lobe (C); (D) histology of the right upper lobe tumor (Hematoxylin and eosin; ×200) [Inset, epidermal growth factor receptor (EGFR) exon 19 
deletion]; (E) histology of the right lower lobe tumor (Hematoxylin and eosin; ×200); (F) histology of the right upper lobe tumor (Hematoxylin 
and eosin; ×200) (Inset, EGFR L858R mutation).

A B C

D E F



E257Journal of Thoracic Disease, Vol 10, No 4 April 2018

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2018;10(4):E255-E259jtd.amegroups.com

metastases. Considering the patient’s age, radiological 
follow-up was planned without adjuvant therapy. 

Eight months later, a new nodule appeared in the 
right lower lobe. It was difficult to make a pathological 
diagnosis because of its anatomical position; however, it 
was considered to be recurrence of the right upper lobe 
cancer because that lesion had been the most advanced of 
the three, and the new lesion showed a similar radiographic 
appearance. The patient was orally administered afatinib 
at 30 mg/day because of an EGFR mutation with exon 19 
(E746A750) deletion. Based on the Response Evaluation 
Criteria in Solid Tumors (RECIST), the treatment response 
of the patient was assessed as stable disease (SD) for about 
two years with good tolerance. 

Discussion

The present report describes a case of triple synchronous 
primary lung cancer in which all of the lesions were 
resectable and each showed a different status of EGFR 
mutation. Some studies have reported cases of multiple 
synchronous lung cancer possessing different driver 
mutations in each lesion (3-5). However, most of those cases 
were double primary cancer, and resected triple synchronous 
primary lung cancer with different EGFR mutations is 
rare (just 1 case in 59; 1.7%). To our knowledge, there has 
only been one other case report describing different EGFR 
mutations in surgical resected synchronous triple lung 
cancer (6). Thus, this is the second case report of resected 
triple synchronous primary lung cancer in which the lesions 
all had a different EGFR mutation status. Furthermore, this 
is the first case in which all lesions were on the same side. 
Of note, the analysis of the EGFR mutation was useful for 
establishing a treatment strategy when a recurrent lesion 

emerged.
The Martini and Melamed criteria have long been used 

to diagnose multifocal lung cancer clinically (7). Although 
the criteria are based on tumor locations and histological 
findings, in clinical practice, some cases, such as those with 
multifocal GGNs, do not meet the criteria. In recent years, 
great advances have been made in distinguishing multifocal 
lung cancer using gene profile analyses, such as comparative 
genomic hybridization or next-generation sequencing 
(8,9); however, there is no gold-standard method, and the 
available methods are too complex to feasibly integrate 
into routine clinical practice. We therefore adhered to the 
clinical and pathological criteria of the IASLC Lung Cancer 
Staging Project (2). In the present case, each lesion had a 
different radiographic appearance, different pathological 
subtype, and different EGFR mutation status. Based on 
these findings, this case was diagnosed as multiple primary 
lung cancer under the criteria of the IASLC Lung Cancer 
Staging Project.

The EGFR mutation status were useful not only for 
distinguishing the multifocal lesions but also for deciding 
on the therapy to use for post-operative recurrence. The 
treatment strategy for postoperative recurrence in our case 
was determined based on the EGFR exon 19 (E746A750) 
deletion noted in the most advanced of the three primary 
lesions. The patient was therefore orally administered 
afatinib, a second-generation EGFR-TKI (tyrosine 
kinase inhibitor) approved for the treatment of lung 
adenocarcinoma with EGFR mutations. LUX-LUNG 3 and 
LUX-LUNG 6 studies revealed an overall survival benefit 
for afatinib compared with chemotherapy in patients with 
EGFR del-19 mutations (10-12). Since then, the treatment 
response of the patient has been assessed as SD for about 
two years. 

Table 1 The results of a genetic analysis and subtypes of each of the three lesions

Gene type RUL RLL RML

EGFR Ex.19 del Wild type L858R

K-ras Wild type Wild type Wild type

ALK Negative Negative Negative

RET Negative Negative Negative

ROS1 Negative Negative Negative

Subtype Papillary adenocarcinoma Acinar adenocarcinoma Adenocarcinoma in situ

RUL, right upper lobe; RUM, right middle lobe; RLL, right lower lobe; EGFR, epidermal growth factor receptor; K-ras, Kirsten rat sarcoma 
viral homolog gene; ALK, rearrangement of anaplastic lymphoma kinase; RET, rearranged during transfection; ROS1, ROS1 proto-
oncogene receptor tyrosine kinase.



E258

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2018;10(4):E255-E259jtd.amegroups.com

Haratake et al. Different EGFR mutations in resected triple lung cancer

Suda et al. reported that the expression of EGFR mutant 
protein and EGFR gene copy number do not change as a 
consequence of tumor progression, based on biopsy specimens 
from metastases as a surrogate for primary tumor (13).  
However, as described above, the heterogeneity in the 
EGFR mutation status is increased in patients with multiple 
primary lung cancer (3-5). Chen et al. reported that the 
EGFR mutation discordance rates in paired multiple 
pulmonary nodules was 24.4% (5). Current practice 
guidelines suggest a biopsy only be taken of one lesion for 
the histological diagnosis and molecular analysis; however, 
our findings suggest that complete resection of all lesions 
may be the better option in cases of synchronous multifocal 
lung cancer, not only for achieving a cure but also for 
optimizing therapy for patients with known activating 
EGFR mutations. If complete resection of all lesions is 
impossible, especially in cases of pulmonary metastasis, 
surgical resection or a biopsy of only the most advanced 
of the lesions in patients with multifocal lung cancer may 
prove useful for deciding on the treatment strategy.

Conclusions

We herein report the case of a patient with triple synchronous 
primary lung cancer wherein all of the lesions were resectable 
and each had a different mutation of EGFR. For cases with a 
low possibility of intrapulmonary metastasis clinically, surgical 
resection may be a useful therapy, and a genetic marker 
analysis may help accurately determine the pathologic stage 
and subsequent treatment strategy.

Acknowledgements

We thank Brian T. Quinn for his critical comments on the 
manuscript.

Footnote

Conflicts of Interest: The authors have no conflicts of interest 
to declare.

Informed Consent: Written informed consent was obtained 
from the patient for publication of this manuscript and any 
accompanying images.

References

1. Detterbeck FC, Homer RJ. Approach to the ground-glass 

nodule. Clin Chest Med 2011;32:799-810.
2. Detterbeck FC, Nicholson AG, Franklin WA, et al. 

The IASLC Lung Cancer Staging Project: Summary 
of Proposals for Revisions of the Classification of lung 
cancers with multiple pulmonary sites of involvement in 
the forthcoming eighth edition of the TNM Classification 
J Thoracic Oncol 2016;11:639-50.

3. Wu C, Zhao C, Yang Y, et al. High discrepancy of driver 
mutations in patients with NSCLC and synchronous 
multiple lung ground-glass nodules. J Thorac Oncol 
2015;10:778-83. 

4. Chung JH, Choe G, Jheon S, et al. Epidermal Growth 
Factor Receptor Mutation and Pathologic-Radiologic 
Correlation Between Multiple Lung Nodules with 
Ground-Glass Opacity Differentiates Multicentric 
Origin from Intrapulmonary Spread. J Thorac Oncol 
2009;4:1490-5.

5. Chen ZY, Zhong WZ, Zhang XC, et al. EGFR Mutation 
Heterogeneity and the Mixed Response to EGFR tyrosine 
kinase inhibitors of lung adenocarcinomas. Oncologist 
2012;17:978-85.

6. Ma ES, Cheng PN, Wong CL, et al. Synchronous 
primary lung cancer and epidermal growth factor receptor 
mutation. Ann Thorac Surg 2010;90:e38-9.

7. Martini N, Melamed MR. Multiple primary lung cancers. 
J Thorac Cardiovasc Surg 1975;70:606-12.

8. Arai J, Tsuchiya T, Oikawa M, et al. Clinical and molecular 
analysis of synchronous double lung cancers. Lung Cancer 
2012;77:281-7.

9. Murphy SJ, Aubry MC, Harris FR, et al. Identification 
of independent primary tumors and intrapulmonary 
metastases using DNA rearrangements in non-small-cell 
lung cancer. J Clin Oncol 2014;32:4050-8.

10. Sequist LV, Yang JC, Yamamoto N, et al. Phase III study 
of afatinib or cisplatin plus pemetrexed in patients with 
metastatic lung adenocarcinoma with EGFR mutations. J 
Clin Oncol 2013;31:3327-34.

11. Wu YL, Zhou C, Hu CP, et al. Afatinib versus cisplatin 
plus gemcitabine for first- line treatment of Asian 
patients with advanced non-small-cell lung cancer 
harbouring EGFR mutations (LUX-Lung 6): an 
open-label, randomised phase 3 trial. Lancet Oncol 
2014;15:213-22. 

12. Yang JC, Wu YL, Schuler M, et al. Afatinib versus 
cisplatin-based chemotherapy for EGFR mutation-positive 
lung adenocarcinoma (LUX-Lung 3 and LUX-Lung 6): 
analysis of overall survival data from two randomised, 
phase 3 trials. Lancet Oncol 2015;16:141-51.



E259Journal of Thoracic Disease, Vol 10, No 4 April 2018

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2018;10(4):E255-E259jtd.amegroups.com

13. Suda K, Murakami I, Yu H, et al. Heterogeneity of EGFR 
aberrations and correlation with histological structures: 

analyses of therapy-naive isogenic lung cancer lesions with 
EGFR Mutation. J Thorac Oncol 2016;11:1711-7.

Cite this article as: Haratake N, Takenoyama M, Edagawa 
M, Shimamatsu S, Toyozawa R, Nosaki K, Hirai F, Yamaguchi 
M, Taguchi K, Seto T, Ichinose Y. A case of different EGFR 
mutations in surgically resected synchronous triple lung cancer. 
J Thorac Dis 2018;10(4):E255-E259. doi: 10.21037/jtd.2018.03.105


