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Description

In recent years the mainstay of treatment for stages I–IIIA NSCLC 
is radical surgery coupled with neoadjuvant or adjuvant therapy 
in the appropriate setting [1]. Such regimens have gradually been 
adopted in early-stage NSCLC, with encouraging short- and 
long-term outcomes [2] In this review consensus of management 
well be discuses based upon the most recent international 
conferences to ensure the treatment strategy was state of the art. 
Guideline development panel consisting of thoracic surgeons and 
oncologists from around the world was established to decide best 
treatment strategy [3,4].

Treatment decision of NSCLC depend upon conformation of the 
diagnosis using the 8th TNM staging system.  The appropriate 
staging for those patients should include Oncological CT scan 
of the chest and PET imaging. Brain imaging as well as invasive 
mediastinal staging should be performed in patient with central 
tumors, tumors more than 3 cm. Invasive Mediastinal lymph 
node sampling to be done using EBUS/EUS.

Video assisted mediastinoscopy should be delayed after 
multimodality treatment in case of positive node to confirm 
negative lymph node before major surgery [5].

Application of Surgical principles for treatment of those patient 
have not been changes. These priceable include  

1. The tumor and all accessible Mediastinal lymph node stations 
should be removed completely. 

2. En bloc resection of closely adjacent or invaded structures.

3. Avoid tumor spillage during surgery.

4. Assesses the resection margins by frozen-section analysis.

5. Positive resection margins should be Re-resected whenever is 
possible [6].

The International Association for the study of lung cancer define 
the concept of complete lung resection [7]. 

• Free resection margins (microscopically) including bronchial, 
vascular, other
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• Lobe-specific systematic nodal dissection (these should include 
total of six lymph nodes, three mediastinal nodal stations, always 
including the subcarinal, two others depending on the lobar 
location of the primary tumor, and three hilar-intrapulmonary 
stations)

• No extracapsular involvement in those lymph nodes, removed 
separately 

• The highest mediastinal lymph node must be negative.

Type of surgical resection 

Surgical stander of treatment has been changes over last 
years. Early in 1940s the stander of treatment used to be 
Pneumonectomy. Lobectomy become stander of treatment in 
1960. Randomized trial of lobectomy versus limited resection 
for T1 NO non-small cell lung cancer in published in 1995 by 
lung cancer group become standard of treatment [8]. This paper 
prove that limited resection has higher death as well as higher 
locoregional recurrence rate in compare to lobectomy for patients 
with peripheral T1 NO NSCLC. Since that time lobectomy 
become the stander operation for resection of NSCLC. In 2005 
video assisted thoracoscopic surgery for resection of lung cancer 
has gain popular for the procedure. Robotic surgery started in 
2010 with excellent outcome [9].

Recently phase three randomized control trail of Segmentectomy 
versus lobectomy for small-sized peripheral non-small-cell lung 
cancer (JCOG0802/WJOG4607L) shows new concept [10]. 
It clearly demonstrates the superiority of Segmentectomy in 
compare to lobectomy, however the progression free survival 
shows no difference between both groups. Segmentectomy was 
associated with higher incidence of local relapse 10.5% compare 
to 5.4% lobectomy group. 10 patients in segmentectomy group 
had recurrence in surgical margin in compare to 0 patent in 
another group. 

The American Association for Thoracic Surgery clinical practice 
standard committee Panel Committee Consensus that up-to-
date lobectomy still the stander of care for resection of operable 
patient.  segmentectomy is an acceptable approach for patient 
with high risk for lobectomy or who have multiple nodules [4,10].

Early initiation of a molecular sequence epidermal growth factor 
receptor (EGFR), anaplastic lymphoma kinase (ALK), and other 
rare gene alterations as well as the anti–programmed death ligand 
1 (PD-L1) and other biomarker analysis are necessary to guide new 
strategic treatment. These play an essential role in the planning of 
multidisciplinary therapy. Early patient referral to oncology team 
should be done once the diagnosis of NSCLC is confirmed to aid 
the decision-making process regarding neoadjuvant or adjuvant 
therapy for the best patient outcome [4].

Stage III non-small cell lung cancer (NSCLC) 
with N2 disease

This describes group of patients with heterogeneous disease. The 
presentation of the disease can range from apparently resectable 
tumors with occult microscopic nodal metastases to unresectable, 
bulky nodal disease [11]. British Thoracic Society establish 
guideline for resectable N2 disease. N2 disease with non-fixed, 
non-bulky, single station N2 with reasonable chance clear margins 
should be treated with surgery after neoadjuvant therapy [12].

Surgical criteria for N2 resection should include: conformation of 
the diagnosis of NSCLC, prober radiological staging, prober using 
of mediastinal staging using EPUS or surgical mediastinoscopy, the 
original tumor is distinct from the nodal disease, with N2 discreet 
easily measurable not encasing mediastinal structure. This should 
aim to achieve R0 resection using lobectomy. Pneumonectomy 
or other resection should be avoided as it carries morbidity with 
adjuvant therapy. Patient should have good Physiologic reserve 
to tolerate surgery as well as adjuvant therapy post operative to 
achieve cure.

Neoadjuvant therapy 

For oncological resect able stage II & III NSCLC lacking a EGFR 
and ALK mutation regardless of the PD-LA status platinum base 
neoadjuvant chemotherapy in combination with immunotherapy 
is the preferred neoadjuvant regimen [13].

This is based on checkmate 816 study. The addition of nivolumab 
resulted in a statistically significant improvement in EFS, with a 
37% reduction in the risk of progression, recurrence, or death 
[hazard ratio (HR) 0.63; 95% CI: 0.45–0.87; P=0.0052] compared 
to chemotherapy alone. Nivolumab plus chemotherapy yielded a 
median EFS of 31.6 months [95% CI: 30.2 to not reached (NR)] 
compared to 20.8 months for patients treated with chemotherapy 
alone (95% CI: 14.0–26.7). Additionally, 24% of patients treated 
with nivolumab plus chemotherapy achieved pathologic complete 
response rate (pCR) (95% CI: 18.0–31.0), compared to 2.2% in 
those treated with chemotherapy only (95% CI: 0.6–5.6; estimated 
treatment difference 21.6; 95% CI: 15.1–28.2; P<0.0001). This 
combination in fact did not impact in surgical procedure or 90 
days complications. 

This combination is preferred as neoadjuvant over adjuvant 
therapy except for patient with EGFR/ALK and other mutation.

Neoadjuvant platinum base chemotherapy alone is recommended 
for patients who have contraindication to immunotherapy. New 
adjuvant immunotherapy alone or in combination with other 
agents and/or radiation therapy should not be considered outside 
the setting of a clinical trials [4].

Adjuvant therapy 

Medical oncology referral as well as discussion in tumor board 
should be done for all new cases of NSCLC. Post-surgical 
resection all NSCLC patient with pathological stage IB–III 
should be referred to medical oncology for discussion of adjuvant 
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systemic therapy. Especially patients without pathological nodal 
Disease, high risk features (lymph vascular invasion, visceral 
plural invasion, large tumor size, positive margin, in adequate 
nodal sampling) as adjuvant therapy well improve outcome of 
those patients [4].

All resected stage IB-III NSCLC should undergo comprehensive 
testing for molecular alteration as well PD-L1 stanning. Patients 
with resected stage II-IIIA lung squamous cell carcinoma should 
undergoPD-L1 stanning [4].

All resected stage IB-III lung adenocarcinoma and with EGFR 
mutation should be discus for adjuvant Osimertinib with 
or without adjuvant chemotherapy [14]. The ADURA study 
shows that Osimertinib as adjuvant therapy is an effective 
new treatment strategy for these patients after complete tumor 
resection. Osimertinib result in 80% reduction in the risk of 
disease recurrence or death, indicated that disease-free survival 
was significantly longer among patients in the group than among 
those in the placebo group (overall hazard ratio for disease 
recurrence or death, 0.20; 99.12% CI, 0.14 to 0.30; P<0.001). The 
ADURA trail shows an 82% reduction in the risk of CNS disease 
recurrence or death with Osimertinib (Hazard ratio, 0.18; 95% CI, 
0.10 to 0.33). The disease-free survival benefit with Osimertinib 
was observed irrespective of whether patients received adjuvant 
chemotherapy or not [14].

All restricted stage II-IIIA NSCLC with (PD-L1) stanning > /=1% 
should be referred for medical oncology for consideration of 
adjuvant Atezolizumab after adjuvant chemotherapy (based on 
IMpower110) [4,15]. Among patients with EGFR and ALK wild-
type tumors who had high PD-L1 expression, the median overall 
survival was significantly longer by 7.1 months in the atezolizumab 
group than in the chemotherapy group (20.2 months vs. 13.1 
months; stratified hazard ratio for death,0.59; 95% confidence 
interval [CI], 0.40 to 0.89; P=0.01).it have been found that most 
benefit was in patients with high expression of PD-L1> 50% [15].

Role of radiotherapy in Management early of 
Early-Stage Resected NSCLC

In patients with non-small-cell lung cancer (NSCLC), the use of 
postoperative radiotherapy has been controversial since 1998, 
because of one meta-analysis showing a deleterious effect on 
survival in patients with pN0 and pN1, but with an unclear effect 
in patients with pN2 NSCLC [16].

For a patient with Ontologically Resectable and medically Operable 
NSCLC with N2 for whom surgery is planned, preoperative 
systemic therapy without radiotherapy is recommended. Only 
those patients with superior sulcus tumor with no evidence of N2 
disease, neoadjuvant chemoradiotherapy is preferred [4].

Recent randomized, phase 3 trial (Lung ART) demonstrate no 

benefit of routine postoperative radiotherapy in patients with 
completely resected N2 NSCLC S. In fact, this well not affect 
the overall survival rather than it well result in increased the 
cardiopulmonary toxicity [17].

Conclusion

Conclusion Treatment for stages I–IIIA NSCLC with radical 
surgery coupled with neoadjuvant or adjuvant therapy using target 
therapy as well as immunotherapy change the outcome of the 
disease. Traditional way of treating such dieses have been changes 
with better short- and long-term outcomes. New knowledge is 
coming so fast and physicians have to keep up to date to deliver 
the best treatment strategy for the patients.

Conflict of Interest Statement: 

We have no conflicts of interest. This consensus delivers the last 
update of resent knowledge in treatment of earl stage NSCLC 
treatments.

References

1.	 Melzer AC, Triplette M. Screening high risk populations for 

lung cancer. bmj. 2022 Mar 30;376. https://doi.org/10.1136/

bmj.o666

2.	 Chaft JE, Shyr Y, Sepesi B, Forde PM. Preoperative and 

postoperative systemic therapy for operable non–small-

cell lung cancer. Journal of Clinical Oncology. 2022 Feb 

20;40(6):546-55. https://doi.org/10.1200/JCO.21.01589

3.	 Duan J, Tan F, Bi N, Chen C, Chen KN, Cheng Y, Chu 

Q, Ge D, Hu J, Huang Y, Jiang T. Expert consensus on 

perioperative treatment for non-small cell lung cancer. 

Translational lung cancer research. 2022 Jul;11(7):1247. 

https://dx.doi.org/10.21037

4.	 Staging and multidisciplinary management of patient with 

early-stage NSCLC: AATS expert consensus panel, presented 

at ATTS annual meeting, Boston, MA. May 2022

5.	 De Leyn P, Dooms C, Kuzdzal J, Lardinois D, Passlick B, 

Rami-Porta R, Turna A, Schil PV, Venuta F, Waller D, Weder 

W. Revised ESTS guidelines for preoperative mediastinal 

lymph node staging for non-small-cell lung cancer. European 

journal of cardio-thoracic surgery. 2014 May 1;45(5):787-98. 

https://doi.org/10.1093/ejcts/ezu028

6.	 Lackey A, Donington JS. Surgical management of lung 

cancer. InSeminars in interventional radiology 2013 Jun 

(Vol. 30, No. 02, pp. 133-140). Thieme Medical Publishers. 

https://doi.org/10.1055/s-0033-1342954



21st Century Pathol-5-131 Page 4 of 4Volume 2, Issue 5Bamousa A, et al.

Citation: Bamousa A, Ghamdi SA, Ahmed MH, Kattan k (2022) Management of Early-Stage Resected Non-Small Cell Lung Cancer:
Consensus Statement of the Lung cancer Consortium, st 21 Century Pathology, Volume 2 (5): 131

7.	 Rami-Porta R, Wittekind C, Goldstraw P. Complete resection 

in lung cancer surgery: from definition to validation 

and beyond. Journal of Thoracic Oncology. 2020 Dec 

1;15(12):1815-8. https://doi.org/10.1016/j.jtho.2020.09.006

8.	 Ginsberg RJ, Rubinstein LV, Lung Cancer Study Group. 

Randomized trial of lobectomy versus limited resection 

for T1 N0 non-small cell lung cancer. The Annals of 

thoracic surgery. 1995 Sep 1;60(3):615-23. https://doi.

org/10.1016/0003-4975(95)00537-U

9.	 Pennathur A, Brunelli A, Criner GJ, Keshavarz H, Mazzone 

P, Walsh G, Luketich J, Liptay M, Wafford QE, Murthy S, 

Marshall MB. Definition and assessment of high risk in 

patients considered for lobectomy for stage I non–small cell 

lung cancer: The American Association for Thoracic Surgery 

expert panel consensus document. The Journal of Thoracic 

and Cardiovascular Surgery. 2021 Dec 1;162(6):1605-18. 

https://doi.org/10.1016/j.jtcvs.2021.07.030

10.	 Saji H, Okada M, Tsuboi M, Nakajima R, Suzuki K, 

Aokage K, Aoki T, Okami J, Yoshino I, Ito H, Okumura N. 

Segmentectomy versus lobectomy in small-sized peripheral 

non-small-cell lung cancer (JCOG0802/WJOG4607L): a 

multicentre, open-label, phase 3, randomised, controlled, non-

inferiority trial. The Lancet. 2022 Apr 23;399(10335):1607-

17. https://doi.org/10.1016/S0140-6736(21)02333-3

11.	 Ramnath N, Dilling TJ, Harris LJ, Kim AW, Michaud GC, 

Balekian AA, Diekemper R, Detterbeck FC, Arenberg DA. 

Treatment of stage III non-small cell lung cancer: Diagnosis 

and management of lung cancer: American College of Chest 

Physicians evidence-based clinical practice guidelines. Chest. 

2013 May 1;143(5):e314S-40S. https://doi.org/10.1378/

chest.12-2360

12.	 Lim E, Baldwin D, Beckles M, Duffy J, Entwisle J, Faivre-

Finn C, Kerr K, Macfie A, McGuigan J, Padley S, Popat S. 

Guidelines on the radical management of patients with lung 

cancer. Thorax. 2010 Oct 1;65(Suppl 3):iii1-27. https://doi.

org/10.1136/thx.2010.145938

13.	 Forde PM, Spicer J, Lu S, Provencio M, Mitsudomi T, Awad 

MM, Felip E, Broderick SR, Brahmer JR, Swanson SJ, Kerr 

K. Neoadjuvant nivolumab plus chemotherapy in resectable 

lung cancer. New England Journal of Medicine. 2022 Apr 11. 

https://doi.org/10.1056/NEJMoa2202170

14.	 Wu YL, Tsuboi M, He J, John T, Grohe C, Majem M, Goldman 

JW, Laktionov K, Kim SW, Kato T, Vu HV. Osimertinib in 

resected EGFR-mutated non–small-cell lung cancer. New 

England journal of medicine. 2020 Oct 29;383(18):1711-23. 

https://doi.org/10.1056/NEJMoa2027071

15.	 Herbst RS, Giaccone G, de Marinis F, Reinmuth N, 

Vergnenegre A, Barrios CH, Morise M, Felip E, Andric Z, 

Geater S, Özgüroglu M. Atezolizumab for first-line treatment 

of PD-L1–selected patients with NSCLC. New England 

Journal of Medicine. 2020 Oct 1;383(14):1328-39. https://

doi.org/10.1056/NEJMoa1917346

16.	 Group PM. Postoperative radiotherapy in non-small-cell lung 

cancer: systematic review and meta-analysis of individual 

patient data from nine randomised controlled trials. 

The Lancet. 1998 Jul 25;352(9124):257-63. https://doi.

org/10.1016/S0140-6736(98)06341-7

17.	 Le Pechoux C, Pourel N, Barlesi F, Lerouge D, Antoni D, 

Lamezec B, Nestle U, Boisselier P, Dansin E, Paumier 

A, Peignaux K. Postoperative radiotherapy versus no 

postoperative radiotherapy in patients with completely 

resected non-small-cell lung cancer and proven mediastinal 

N2 involvement (Lung ART): an open-label, randomised, 

phase 3 trial. The Lancet Oncology. 2022 Jan 1;23(1):104-14. 

https://doi.org/10.1016/S1470-2045(21)00606-9


