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Introduction

Lung cancer is considered one of the major causes of 
cancer-related mortality. The risk of developing a second 
primary lung cancer in all patients successfully treated for 
a first non-small cell lung cancer (NSCLC), is estimated 
to be about 1–2% per patient per year (1); this is explained 
by a growing hypothesis, known as field cancerization. 
Even today, the differential diagnosis between a second 

primary lesion, a recurrence or a metastasis remains 
difficult. However, this is crucial for the correct staging 
and management as well as for the patient prognosis. Our 
case report wishes to highlight the confusion one may have 
when faced with a lesion that could be a synchronous lesion 
or metastasis from an index lesion, and its management 
including whether re-do VATS is a good option. This 
particular case motivated us to delve more into the 
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background on multiple primary lung cancer (MPLC) and 
share our findings.

The case report is presented in accordance with the 
CARE Guideline.

Case presentation

A 68-year-old male presented with weight loss and 
repeated chest infections. He was a smoker with a  
40-pack year history and no significant family history. His 
performance status was 1. His PFTs were preserved with 
VO2 max of 20.7 mL/kg/min. His PET scan showed a 
3.5 cm nodule with intense uptake in the left lower lobe 
(staging cT2aN0M0). He underwent left VATS basal 
segmentectomy and lymphadenectomy on 20/03/2018 
with a pathological staging of pT2aN0M0R0 of squamous 
cell carcinoma (SCC). During his follow-up a new left 
upper lobe lesion was noticed in February 2019. PET scan 
showed increased uptake in the lesion (Figure 1) and CT 
guided biopsy showed poorly differentiated SCC (staging 
of cT1cN0M0). He was offered both options: a second 
surgery or stereotactic ablation radiotherapy (SABR). 

The patient opted for surgery. The surgical team agreed 
that the lesion looked resectable and patient’s cardio-
respiratory reserve was adequate to warrant a surgery. On 
16/04/2019 left uniportal VATS upper trisegmentectomy 
and lymphadenectomy was performed. Histopathology 
revealed multiple primary tumours. Tumour 1 was SCC 
(pT1cN0M0R0). Tumour 2 at a distance of 5 mm from the 
first tumour, was a basaloid type of SCC (pT1aN0M0R0). 
We discussed the findings with the pathology team who 
were of the opinion that the presence of two tumours with 
different morphologies in the specimen and the history of 
SCC in 2018 (Figure 2), when taken into consideration, 
indicate that the specimen represents multiple primary 
tumours arising on a background of field change rather 
than intrapulmonary metastasis from an index lesion. This 
decision and a discussion at the Lung multi-disciplinary 
meet guided our follow up. Post-operatively the patient is 
recovering well with a strict follow-up routine involving 
clinical review and chest X-ray every 3 months for 2 years 
and then 6 monthly up to 5 years, CT scan if anything 
unusual, as per the International consensus statement and 
BTS guidelines. The patient is adhering to this schedule 
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Figure 1 Upper section showing CT and PET of left upper lobe lesion [2019], lower section showing CT and PET of left lower lobe lesion 
[2018].
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and has been in for the first 2 follow-ups at time of writing 
the paper (Figure 3).

Discussion

To date, there are no commonly accepted guidelines for 
diagnosis and treatment for MPLC. The concept of MPLC 
was first introduced in 1924 (2) and the criteria for the 
diagnosis of MPLC stated by Martini and Melamed (3)  
still serve as the main pillar. These were improved by 
analysis of molecular genetic characteristics introduced by 
the American College of Chest Physicians Lung Cancer 
Guidelines and by Antakli et al. (4). According to these 
criteria, we define as synchronous a second tumour detected 
and resected simultaneously, that is distinct and separate 
from the primary, with a different histology or with same 
histology but located in a different segment or lobe. On the 
contrary, a second tumour is defined as ‘’metachronous’’ 
if detected at least 2 years after the primary lesion, with 

a different or similar histology, but in the second one the 
cancer must be associated with a premalignant lesion with 
a different DNA ploidy, and has no systemic metastases or 
mediastinal spread. Most thoracic surgeons agree that in 
case of a single lesion in patients who tolerate lung resection 
well and without distant disease, the newly identified cancer 
should be resected (5).

Regarding surgical treatment, the type of pulmonary 
r e s e c t i o n  d e p e n d s  e s s e n t i a l l y  o n  t h e  p a t i e n t ' s 
cardiorespiratory function. In patients with synchronous 
or metachronous tumours located in a different lobe, 
lobectomy is the treatment of choice. When the patient 
does not have a good performance status and an adequate 
cardiopulmonary reserve, it is possible to opt for sub 
lobar resections, with preference for segmentectomy. This 
procedure, associated with a systematic lymphadenectomy, 
results in a survival rate similar to lobectomy when used 
on tumours of 2 cm or smaller (6). An aggressive and 
radical surgical approach was also recommended by other 
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Figure 2 Histopathology slides of the excised tumours. (A) The first excised tumour is moderately differentiated squamous cell carcinoma 
with foci of keratinisation (HE stain, ×10); (B) the subsequent excision a year later: the first tumour is keratinising squamous cell carcinoma 
(HE stain, ×20); (C) the subsequent excision a year later: The second tumour is a basaloid squamous carcinoma (HE stain, ×20). 

Figure 3 Time-line.

Left uniportal VATS basal segmentectomy and lymphadenectomy on 20/03/2018 for lesion cT2aN0M0

New left upper lobe lesion in February 2019, CT guided biopsy - poorly differentiated SCC (cT1cN0M0)

16/04/2019 left uniportal VATS upper trisegmentectomy and lymphadenectomy, multiple 
primary tumours (pT1cN0M0R0, pT1aN0M0R0)

Follow up with clinical review and chest X-ray 3 monthly for 2 years and then 
6 monthly up to 5 years.
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authors (7), always considering that patients with limited 
pulmonary reserve can be treated with limited resection 
(segmentectomy or wedge resection), or definitive non-
operative local therapy such as stereotactic ablative 
radiotherapy (SABR) or chemotherapy (8). Lee et al. (9) 
suggest that in patients with a metachronous lung cancer, 
an early staging has a big impact on survival after surgical 
resection. Zuin et al. (10) in their case series of 121 patients 
explained how a second resection consisting of a completion 
pneumonectomy had a less favourable 5-years survival 
when compared to a lobectomy. According to Verhagen et 
al. (11), and in contrast with Okada et al. (12), the patients 
with a metachronous lesion had a better 5-yearssurvival 
than the synchronous group. Riquet et al. demonstrated 
that the 5-years survival rate was increased in patients with 
synchronous MPLC in one lobe compared with those with 
synchronous MPLC in another lobe (13).

In any case and as suggested by Rosengart et al. (14) and 
Jiang et al. (15), patients with synchronous or metachronous 
MPLC had a higher survival rate when compared with 
those with metastatic or locally recurrent disease metastasis 
(patients with synchronous or metachronous MPLC 
reported to have a 23% 5-year survival rate). In one of their 
papers Zhang et al. (16) demonstrated that the location 
of simultaneous tumours did not appear to be related to 
survival, regardless of bilaterality or location in the same 
lobe. Similar results had already been described by Voltolini 
et al. (17), demonstrating that the location of synchronous 
tumours did not affect survival and that, in the presence 
of adequate cardiopulmonary function, surgical treatment 
of lesions is always recommended. Concerning adjuvant 
chemotherapy, Yu et al. recommends to consider the 
pathological staging of each tumour separately and to follow 
the guidelines rather than considering the two lesions as an 
advanced disease (18).

We describe in our report a 68-year-old male patient 
who had undergone left sided VATS basal segmentectomy 
and lymphadenectomy for SCC (pT2aN0M0R0). He 
subsequently developed two new primary lung tumours 
in the left upper lobe within a year. A left VATS (single 
port) upper trisegmentectomy and lymphadenectomy was 
performed. Histopathology revealed multiple primary 
tumours, which were staged separately in lines with what Yu 
et al. recommend (18). The surgery achieved R0 resection. 
Our pathology team agreed that the specimen represented 
multiple primary tumours when compared with the first 
tumour excised, arising on a background of field change 
rather than intrapulmonary metastasis from an index lesion, 

given the different morphologies of the two subsequent 
tumours. Vieira et al. agree with our observation that 
uniportal VATS approach can easily be used, in the presence 
of synchronous multiple primary lung cancer (SMPLC), 
even for a second lobectomy on the side previously operated; 
despite the presence of adhesions, surgical R0 excision 
can still be carried out without particular problems (19).  
The diagnosis of synchronous multiple primary non-small 
cell lung cancer (SMPNSCLC) had a significant impact on 
the management protocol as if it was otherwise considered 
to be stage pT3N0M0, the patient might have needed 
adjuvant chemotherapy (NCCN guidelines 2019, non-small 
cell lung cancer).

Conclusions

MPLC is an up-coming phenomenon in the world of lung 
cancer and subsequently in thoracic surgery. Encountering 
such cases can lead to confusion about the management 
protocol. We wish to add to the literature on MPLC, 
especially its sub division SMPNSCLC, by describing 
our patient and our management of offering uniportal 
VATS surgery to the same side previously operated. We 
hope that this case report can be a comprehensive read on 
SMPNSCLC.
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