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Management of stage IIIA non-small-cell lung cancer: role of
surgery
Niki Iranpour1, Jacqueline K. Olive1, Mara B. Antonoff2
1

Division of Cardiothoracic Surgery, Michael E. DeBakey Department of Surgery, Baylor College of Medicine, Houston, TX, USA; 2Department of

Thoracic and Cardiovascular Surgery, University of Texas MD Anderson Cancer Center, Houston, TX, USA
Contributions: (I) Conception and design: All authors; (II) Administrative support: MB Antonoff; (III) Provision of study materials or patients: None;
(IV) Collection and assembly of data: N Iranpour, JK Olive; (V) Data analysis and interpretation: N Iranpour, JK Olive; (VI) Manuscript writing: All
authors; (VII) Final approval of manuscript: All authors.
Correspondence to: Mara B. Antonoff, MD, FACS. Department of Thoracic and Cardiovascular Surgery, University of Texas MD Anderson Cancer
Center, 1400 Pressler St, Unit 1489, Houston, TX 77030, USA. Email: mbantonoff@mdanderson.org.

Abstract: Controversy has long surrounded the indications for surgical resection as a treatment modality
for stage IIIA non-small cell lung cancer (NSCLC). The variability in treatment decision-making results
from the inclusion of a vastly heterogenous population of disease with wide-ranging presentation that is
even more evident in the N2 disease subpopulation. Although several major trials have been conducted,
determining surgical candidacy and prognosis of stage IIIA NSCLC remains a challenge for the
multidisciplinary team. We reviewed the PubMed literature surrounding multi-modal therapy for stage IIIA
NSCLC in order to determine best practices and areas in need of further development. While findings of
the included studies vary, many show the addition of surgical resection to a regimen of chemotherapy and
radiation therapy to improve overall survival rates. There is no consensus across studies in regard to the
optimal extent and combination of the available modalities. Patient-related and tumor-related characteristics
have been shown to significantly impact surgical outcomes. Survival rates are also dependent on the type of
resection performed, with a lobectomy being the operation of choice when tolerable. There has been a shift
in practice to using a video-assisted approach over thoracotomy that has shown preliminary improvements
in survival as well. Surgery often remains a necessary component of treatment of stage IIIA NSCLC and
has demonstrated improved survival rates. We recommend further investigation of long-term outcomes
from multi-modal therapy in addition to the ongoing development of standardized definitions of stage
IIIA disease and treatment. The role of surgery must also be reimagined with new and evolving treatment
modalities in mind.
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The present role of surgery
Controversy has long surrounded the indication of surgical
resection as a treatment modality for stage IIIA non-small
cell lung cancer (NSCLC). Stage IIIA disease tends to be
neither as clearly resectable as earlier stages of NSCLC,
nor has it reached the point of distant metastasis in which
resection has historically been rarely considered (1). As
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defined by the American Joint Committee on Cancer
(AJCC) TNM staging system, IIIA NSCLC includes
T3N1M0, T4N0M0, T4N1M0, T1N2M0, and T2N2M0
disease (1). The variability in treatment decision-making
may result from the inclusion of a vastly heterogenous
population of disease. Management of N2 disease, which
is defined as ipsilateral mediastinal nodal involvement,
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is particularly complex given the wide-ranging scope of
possible presentations. In particular, the role of resection
is increasingly debated in this group. Occult N2 disease
can only be identified after pathologic evaluation and is
amenable to resection, while bulky N2 disease is clearly
evident on imaging and is largely considered to be
unresectable. Between these extremes lies the discrete and
potentially resectable disease (2). The classic Andre study
proposed the organization of resectable N2 disease into
homogenous subgroups based on prognosis and found that
minimal N2 disease with one level of nodal involvement had
a prognosis similar to stage IIB disease, while both minimal
N2 disease with multiple levels of nodal involvement and
clinical N2 disease had prognoses similar to stage IIIB
disease (3).
The investigation into the optimal management of
stage IIIA NSCLC began decades ago, at a time when the
survival rate of patients with resectable disease undergoing
standard surgical treatment was low (4). The classic trials by
Roth and Rosell were among the first to explore the topic,
finding that the addition of preoperative chemotherapy
improved the survival of patients compared to surgery alone
(4,5). Although still limited by a lack of robust evidence
today, medical associations have issued guidelines for the
management of stage IIIA NSCLC. The American College
of Chest Physicians (ACCP) published the third edition of
their clinical practice guidelines in 2013 (6). Of note, the
ACCP recommends complete resection of both the primary
tumor and affected lymph nodes for occult N2 disease
and either definitive chemoradiation or induction therapy
followed by surgery for discrete N2 disease. The investigators
also recommend systematic nodal sampling or complete
nodal dissection for patients undergoing resection (6). The
European Society for Medical Oncology (ESMO) published
its own consensus guidelines in 2015 (7). ESMO refrained
from making specific recommendations but provided the
options of induction chemotherapy followed by surgery,
induction chemoradiotherapy followed by surgery, and
concurrent definitive chemoradiotherapy for managing
potentially resectable stage IIIA-N2 disease. In line with
ACCP, ESMO also recommended systematic nodal
exploration for candidates undergoing resection (7). Given
the complexity of presentation and approaches, developing
standardized definitions and management algorithms for
stage IIIA NSCLC clearly remains a challenge yet to be
settled.
There is no clear consensus among thoracic surgeons
in the United States when it comes to the surgical
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management of stage IIIA NSCLC. In microscopic N2
disease, 84% of surveyed thoracic surgeons favored
the use of induction therapy followed by surgery as
the treatment of choice (8). When medical oncologists
were surveyed, 92% chose to incorporate surgery into
the treatment of single station N2 disease identified on
mediastinoscopy, with the most favored option being
neoadjuvant chemotherapy followed by surgery and
adjuvant chemoradiotherapy (9).
While the majority of thoracic surgeons believe there
is a role for surgery in the management of macroscopic
stage IIIA NSCLC, there remains a lack of unanimity in
regard to factors such as the importance of downstaging
and the extent of resection itself; 81% of surveyed thoracic
surgeons favored induction therapy followed by surgery
for macroscopic, single station N2 disease with 62%
offering it following evidence of downstaging and the
remaining 19% doing so regardless of disease clearance.
The diversity of opinion is greater in managing patients
with more advanced disease. For macroscopic, single
station N2 disease with a tumor requiring pneumonectomy,
62% of surgeons favored induction therapy followed by
surgery in the event of downstaging with 30% electing
to perform a pneumonectomy and the remaining 32%
opting for a lobectomy if technically possible (8). In the
treatment of bulky, multi-station N2 disease, a majority
of medical oncologists surveyed elected to use definitive
chemoradiation, with only 48% including surgery in the
management plan (9).
Evidence-based guidelines and theoretical scenarios
show a preference for using induction therapy prior to
operation; however, the use of such therapy tends to be less
wide-spread in clinical practice. Review of data from The
Society of Thoracic Surgeons General Thoracic Surgery
Database (STS-GTSD) demonstrated that 54% of patients
who underwent operations for clinical stage IIIA-N2 disease
were directly treated with surgical resection while the
remaining 46% received induction therapy (10). This study
found that while patients in the upfront surgical group
achieved 5-year survival rates of 36% compared to 35% for
those undergoing induction therapy, improvements could
be made in implementing induction therapy as per current
guidelines and using invasive mediastinal exploration to
avoid overstaging (10).
Benefits of surgery
Individual patient characteristics influence the benefits
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conferred by surgical management of stage IIIA NSCLC.
Disparities exist in the receipt of surgery for this patient
population and may be exacerbated by the absence of
definitive practice guidelines. Analysis of patient characteristics
in the National Cancer Database showed that patients with
higher income levels, private insurance, residency in New
England, and treatment at an academic center were more
likely to have surgical resection included as a modality in
the management of their stage IIIA NSCLC (11). Those
who were treated at academic medical centers were more
likely to be younger, female, non-Caucasian, have fewer
comorbidities, and have traveled from far distances to
receive treatment (12). Patients who underwent resection
at academic centers saw higher rates of induction therapy,
more extensive pathologic nodal staging, lower 30-day
mortality, and longer median survival when compared to
those at non-academic sites (12). Academic centers are
known for their large volumes of both patients and skilled
surgeons, and they may be able to offer more specialized
care than their non-academic counterparts. A review of
patients undergoing lung resection in the national Medicare
database showed that operative mortality rates were lowest
when performed by cardiothoracic and thoracic surgeons,
irrespective of hospital volume (13). These operations
are complex in nature, and such findings highlight the
importance of a highly-skilled multidisciplinary team and
adherence to best-practice guidelines in improving postoperative outcomes.
Disease-related factors further influence the benefit of
surgical resection and must be considered in the design of an
optimal treatment strategy. The Andre study characterized
pre-operative N2 status and levels of nodal involvement
as relevant prognostic factors for resectable stage IIIA-N2
NSCLC, with lower survival rates in those with clinically
apparent N2 disease and multiple levels of lymph node
involvement (3). The histology of the tumor may also impact
outcomes, with improved survival rates shown in squamous
cell over non-squamous cell histology (14). Analysis of
treatment outcomes in resectable N1 NSCLC found that
high levels of apoptosis and mitosis predicted better survival
for squamous cell subtypes but worse survival and incidence
of distant metastasis for adenocarcinoma and large-cell
subtypes (15). Response to induction or neoadjuvant
therapy also correlates with better survival, with a tumor
size reduction of >36% on imaging following neoadjuvant
concurrent chemoradiation therapy shown to be an
independent predictor of longer survival (16). The role of
downstaging as a predictive factor has not been defined
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due to the lack of an accurate restaging modality following
induction therapy, but one study has shown no significant
difference in overall survival when comparing patients who
were downstaged from N2 to N1/N0 to those who were
not (16,17).
The benefit—and feasibility—of surgery can be difficult
to assess in patients with T4 IIIA NSCLC, as it often
involves the invasion of disease into local structures. The
involvement of mediastinal lymph nodes in N2 disease was
found to significantly worsen prognosis following surgery
in T4 NSCLC, with other factors such as tumor subtype
and use of neoadjuvant or adjuvant therapy playing nonsignificant roles (18). The 5-year survival rate of patients
with T4 N0/N1 following surgery has been reported as
43% (19). Given that stage IIIA NSCLC includes only T4
N0/N1 disease, surgery may be an appropriate treatment
modality if patients are able to tolerate the operation. These
findings additionally highlight the importance of a thorough
investigation into mediastinal nodal staging to guide patient
selection. Extensive resections carry a high mortality risk,
making it imperative that only patients with favorable
disease conditions be selected (20). Complete resection
is possible in certain tumors, such as those invading the
trachea or carina, with a favorable 5-year mean survival (20).
However, tumors that have associated malignant pleural
effusions or those that invade the esophagus and vertebrae
are largely considered to be unresectable (20). In addition
to nodal status and complete resection, invasion of the
subclavian artery has been shown to influence survival as
those with invasion of the artery have significantly lower
5-year survival rates than those without (19). The role of
induction therapy in T4 disease has also been investigated.
In T3-T4/N0 NSCLC, there was no statistically significant
difference in long-term survival between multimodal
therapy with induction therapy and surgery alone (21).
However, patients who achieved pathological downstaging
after induction therapy did have significantly higher overall
survival rates than those who did not (21). While these
findings provide more insight into the optimal management
of T4 IIIA NSCLC, it is important to note that the
heterogeneity and relatively small population size of this
disease subgroup act as a barrier to attaining substantial
evidence that can guide decision-making.
Tr e a t m e n t - r e l a t e d f a c t o r s s u c h a s t h e t y p e o f
resection performed also influence overall survival. The
North American Intergroup (INT) 0139 phase III trial
showed that overall survival was improved in patients
who underwent lobectomy after chemoradiation versus
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chemoradiation alone; the same was not true for those
undergoing pneumonectomies (22). There are direct
relationships between the extent of resection and both
the risk of post-operative complications and associated
mortality (14). A review of patients with potentially
resectable NSCLC undergoing thoracotomy at
Memorial Sloan-Kettering Center found the mortality
of lobectomies and pneumonectomies to be 2.4% and
11.3%, respectively (23). The INT 0139 trial also found a
high post-operative death rate following pneumonectomies,
mostly related to acute respiratory distress syndrome and
other respiratory complications (22). Low FEV1, rightsided pneumonectomy, extended resection, and increased
blood loss have also been reported as significant factors
that increase the risk of post-operative complications (23).
When assessing outcomes among operative techniques,
other prognostic factors may play a substantial role in
the resulting mortality rates. Patients who undergo
pneumonectomies have involvement of different lobes
or centralized bronchovascular structures, meaning
their disease is more extensive than those who undergo
lobectomies (24). However, several studies have reported
more favorable post-operative mortality rates following
pneumectomies, including a single-institution study with
a rate of 6.8% and a review of the STS-GTSD with a rate
of 5.6% (25,26). These studies also identified predictors
of mortality including male sex, age over 65, the presence
of congestive heart failure, and the development of
bronchopleural fistulas as contributing to higher mortality
rates (25,26). As previously mentioned, the specialization of
the surgeon performing the operation may also affect patient
outcomes. Mortality rates following pneumonectomies
have been reported as 11.8% when performed by thoracic
surgeons and 20.2% when performed by general surgeons,
although this difference was not significant (27). While
pneumonectomies have a considerable and relatively higher
mortality risk compared to that of less extensive resections,
there remains significant variation in the predictors and
prognostic factors that influence such risk, including an
individual surgeon’s or institution’s experience. In recent
years, practice has shifted toward using video-assisted
thoracoscopic surgery (VATS) over the thoracotomy
approach. Overall survival rates for VATS were significantly
higher than for thoracotomy (56.6% vs. 31.4%), but no
significant difference in recurrence-free survival between
the two approaches (17). With the development of new
operative techniques comes the opportunity to improve
and optimize survival in even the most complex of patients,
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but it remains prudent to assess their benefit in relation to
existing methods.
The advantages of surgery extend beyond that of
recurrence and survival. Quality of life, aligned with
individual patient beliefs and values, also plays an
important role in the determination of which treatment
modalities to employ. A study of stage IIIA NSCLC
patients in the National Cancer Database receiving either
definitive chemoradiotherapy or a trimodal combination
of chemotherapy, radiotherapy, and surgical resection
was conducted to assess the cost-effectiveness of these
management options. The study found an incremental cost
increase of $14,722 in definitive chemoradiation therapy
when compared to the trimodality therapy option (28). The
cost of trimodality therapy is also lower when offered at
academic centers versus non-academic centers (28). There
is a lack of routinely collected data in other quality of life
measures for the patient population at hand. As patients
experience the effects of their treatment long after they
leave the operating room or complete their therapy, further
investigation of measures that provide context to the
individuals being treated is warranted in order to refine and
personalize the therapeutic decision-making process.
The role of surgery in multimodal therapy
The management of stage IIIA NSCLC is composed of
three modalities: systemic therapy, surgical resection,
and radiation therapy. The present topic of debate is to
what extent and combination these modalities should be
implemented. Several prospective, multi-institutional
trials have been performed to assess the optimal approach.
The INT 0139 trial showed improved progression-free
survival in patients undergoing surgery after concurrent
chemoradiation therapy, with no significant improvement
in overall survival (22). The trial identified either definitive
chemoradiation or chemoradiation followed by surgery,
with a preference for lobectomy, as options for managing
stage IIIA-N2 NSCLC (22). In the European Organisation
for Research and Treatment of Cancer (EORTC) 08941
trial, patients with stage IIIA-N2 NSCLC who responded
to induction chemotherapy were randomly assigned to
receive either surgery or radiotherapy (29). This trial
found that median survival time and overall survival
rates were 17.5 months and 14% for the radiotherapy
group and 16.4 months and 15.7% for the surgery group,
respectively (29). As a result, the investigators recommended
radiotherapy following induction chemotherapy as the
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treatment of choice due to the lack of improved survival and
higher morbidity and mortality associated with surgery (29).
Although findings across the INT and EORTC studies may
vary due to different entry criteria, critique of the EORTC
trial involves the fact that induction chemotherapy followed
by radiation therapy is not considered a standard method of
treatment (22). A trial by the SAKK Lung Cancer Project
Group calls into question the necessity of trimodal therapy,
as the addition of radiotherapy to induction chemotherapy
prior to surgery did not result in an improvement in eventfree or overall survival (30). Instead, the investigators
recommend the use of induction chemotherapy in
combination with one definitive local treatment, either
surgery or radiotherapy, in the management of resectable
non-superior sulcus tumors (30). The Southwest Oncology
Group (SWOG) 9416 trial assessed the feasibility of
induction chemoradiotherapy followed by resection in T3
and T4 superior sulcus NSCLC and found high rates of
local control and long-term survival, which were improved
from those seen when radiation alone was followed by
surgery (31). These trials all limited the radiation used to
45 Gy due to concerns over increasing operative morbidity
with higher doses of radiation, yet no increases in postoperative morbidity and mortality have been shown when
comparing trimodal therapy with high-dose 60 Gy radiation
to that with standard-dose 45 Gy (32). As higher radiation
doses are associated with better local tumor control and
mediastinal nodal clearance, these findings are promising
in terms of enhancing induction therapy and allowing for
greater benefit of the resection that follows (32).
The question of bimodality versus trimodality therapy
use in stage IIIA NSCLC has also been addressed in
smaller single-institution studies, comprehensive database
reviews, and meta-analyses. One single-institution study
found better overall survival, progression-free survival,
and loco-regional control in trimodality therapy versus
definitive concurrent chemoradiation, although these
benefits were not conferred to those with either subcarinal
nodal or extensive mediastinal involvement (33). Review
of the Surveillance, Epidemiology, and End Results
(SEER) database showed an increase in the proportion
of patients treated with a combination of surgery and
radiation as opposed to radiation alone from 2002 to 2012,
with a significantly improved overall survival in those
receiving combination therapy (34). A meta-analysis of six
trials found no difference in overall survival when either
surgery or radiation were used in bimodality regimens
with chemotherapy, with a 13% improvement in survival
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when surgery was used in a trimodality regimen with
chemoradiotherapy (35). This gain in survival was not
statistically significant but favored the use of a trimodal
treatment regimen over a bimodal one (35).
Much of the discussion of the surgical role in managing
stage IIIA NSCLC centers around the notion of surgical
resection as an upfront modality used in advance of either
chemotherapy or radiation therapy. Surgery may also be
employed in the form of a salvage resection, which follows
the failure of initial therapy such as definitive concurrent
chemoradiation. Salvage operations have been shown to
result in variable operative times, major complications,
and considerable overall morbidity (36). Review of the
National Cancer Database showed a 5-year survival rate
of 38.5% for patients with stage IIIA clinical N2 NSCLC
undergoing definitive chemoradiation followed by salvage
resection and 46.6% for those undergoing early surgery
as part of trimodality therapy (37). A study at the Saitama
Cancer Center found similar results across various stages
of NSCLC, with a 5-year survival rate of 65.2% in patients
undergoing induction therapy followed by surgery and
62.2% in those undergoing salvage surgery (38). With a
lack of significant difference in these survival rates, the
benefit of having patients endure an extended period of
chemoradiation only to undergo a complicated resection
in the end must be reassessed in those who can tolerate
upfront resection.
While the benefit of induction therapy prior to surgical
resection has been established, there remains the question
of how adjuvant and post-operative therapies can be
implemented in the management of resectable stage IIIA
NSCLC as well. The Adjuvant Navelbine International
Trialist Association (ANITA) trial is a randomized
controlled study that looked at the effect of adjuvant
chemotherapy on survival in completely resected stage IB,
II, and IIIA NSCLC (39). The ANITA trial found improved
median survival, reduced risk for death, and higher overall
survival rates in the group of patients receiving adjuvant
vinorelbine plus cisplatin chemotherapy compared to the
control group (39). A subgroup analysis of the ANITA trial
also found improved survival when post-operative radiation
therapy was used in patients with pathologic N2 disease
but worsened survival in those with pathologic N1 disease,
all following adjuvant chemotherapy (40). These findings
highlight the continuing need for not only defining the
appropriate combination of treatment modalities, but also
determining the optimal timeline in which to administer
one in relation to another.
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Figure 1 Recommendations for management of N2 IIIA non-small cell lung cancer.

Our experience
At our institution, a practice algorithm has been developed
on the basis of the specific patient population and services
offered at MD Anderson Cancer Center (41). Figure 1
shows an adaptation of the published algorithm for initial
and adjuvant treatment of stage IIIA clinical N2 NSCLC.
Once clinical N2 disease status has been identified via
MRI brain, PET scan, and pulmonary function tests, pretreatment evaluation includes the use of bronchoscopy,
endobronchial ultrasound-guided fine-needle aspiration
(EBUS-FNA), or mediastinoscopy in order to determine
nodal involvement. Should N2 nodes be histologically
negative, surgical resection with mediastinal lymph node
dissection is performed and the nodes are pathologically
evaluated. If nodal status is then determined to be N2-3,
post-operative adjuvant chemotherapy followed by radiation
therapy, either alone or concurrent chemoradiation, is the
treatment of choice. Should N2 nodes be positive, induction
chemotherapy is offered followed by surgical re-evaluation
if the patients are thought to be favorable candidates for
surgery in terms of anatomic resectability, performance
status, and ability to tolerate an operation. Upon reevaluation, if the patients remain surgical candidates,
they undergo resection followed by adjuvant radiation.
While we tend to favor trimodal therapy with induction
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chemotherapy, then surgery, followed by radiation, we do
recognize induction chemoradiation followed by surgery
as an acceptable alternative. Furthermore, for patients that
are declared not to be surgical candidates upfront, definitive
chemoradiation is the therapy of choice. Finally, for those
patients who are considered possible surgical candidates
and either progress during induction chemotherapy or are
no longer felt to be appropriate candidates for surgery, we
offer chemoradiation after induction chemotherapy. The
assessment of favorable surgical candidacy is challenging in
N2 disease, particularly when the categorization of subtypes
lacks standardized definition. While occult or single-level
disease is considered more favorable than bulky or multilevel disease, it is difficult to assign surgical candidacy from
these definitions alone (2,3). Ultimately, the decision to
deem N2 disease resectable must be made from the clinical
judgment of the multi-disciplinary team involved in the case
on the basis of factors previously mentioned.
We recommend that resectability be determined by
thoracic surgical oncologists and that all patients considered
for surgical resection undergo appropriate pulmonary
function testing. Additionally, we believe lobectomy
and pneumonectomy to be the operations of choice in
the surgical management of NSCLC, with lobectomy
being preferred if negative margins can be attained.
Pneumonectomy should be avoided if at all possible, with
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the use of sleeve resections when feasible. All patients
should be discussed in a multidisciplinary fashion, and for
patients requiring extensive resection, presentation at a
thoracic oncology tumor board is highly recommended.
Limited resections are also acceptable in those who cannot
tolerate anatomic resection. We advocate for complete N1
and N2 nodal dissection in all patients undergoing surgical
resection.
Future of surgery in the face of emerging
therapeutic options
As advancements are made in the surgical realm, parallel
achievements have been reached in medical therapy as
well. While emerging therapeutic options hold promise,
they may also serve to further complicate the development
of a treatment algorithm composed of various modalities.
Immunotherapy in particular has been a topic of recent
interest, with the use of agents such as Nivolumab
and Ipilimumab being studied in resectable NSCLC.
Nivolumab, a monoclonal antibody to the programmed
cell death protein 1 checkpoint receptor (PD-1), did not
result in unexpected post-operative morbidity or mortality
in comparison to chemotherapy when used as a neoadjuvant agent in resectable stage I to IIIA NSCLC (42).
Ipilimumab, a monoclonal antibody to cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4), has been
shown to improve progression-free survival in phased
combination with chemotherapy for advanced untreated
NSCLC without impacting the toxicities seen with
chemotherapy alone (43). A review of the TOP1201 trial
assessed the feasibility of a combination of neo-adjuvant
chemotherapy and Ipilimumab followed by surgery for
stage II-IIIA NSCLC (44). The study did not find an
increase in adverse surgical outcomes or negative effect on
post-operative overall survival for patients receiving neoadjuvant chemotherapy and Ipilimumab when compared to
patients receiving chemotherapy alone (44). A high response
rate has been shown when a combination of Nivolumab and
Ipilimumab was used as first-line therapy for patients with
NSCLC tumors that express programmed death-ligand 1
(PD-L1) (45). In locally advanced NSCLC that was deemed
unresectable, treatment with the anti-PD-L1 monoclonal
antibody Durvalumab showed a significantly longer
progression-free survival time when compared to definitive
chemoradiation therapy (46).
In the subgroup of patients with epidermal growth factor
receptor (EGFR) mutation positive stage IIIA NSCLC, the
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use of EGFR tyrosine kinase inhibitors such as erlotinib
and gefitinib holds considerable promise. The Chinese
Thoracic Oncology Group (CTONG) 1103 trial showed
median progression-free survival to be significantly longer
when erlotinib was used as neo-adjuvant/adjuvant therapy
versus gemcitabine plus cisplatin chemotherapy (47).
The EVAN trial indicated that 2-year disease freesurvival was significantly longer with adjuvant erlotinib
compared to chemotherapy in patients with resected EGFR
mutation positive disease (48). Similarly, the ADJUVANT/
CTONG1104 trial has shown significantly longer
disease-free survival with adjuvant Gefitinib compared to
vinorelbine plus cisplatin chemotherapy in resected stage
II-IIIA disease (49). The exploration of therapy targeted
to the EGFR mutation may very well pave the way for
treatment modalities that target other mutations and disease
subpopulations, allowing for a more personalized approach
to disease management. As more data become available and
the use of immunotherapy and molecular targeted therapy
becomes widespread, the already-complicated process of
determining a definitive treatment algorithm will become
increasingly more complex. The promising results following
the incorporation of these therapies into management of
NSCLC warrant further investigation through clinical trials
in order to establish efficacy and determine the optimal
combination of treatment modalities based on the options
available.
Final considerations
Stage IIIA NSCLC covers a heterogenous population of
disease in which neither the definition of subpopulations
nor optimal management have yet to be determined. As
improvements in the modalities available are developed
and advancements in medical therapy are discovered,
the combination and extent of such modalities continue
to be studied. While several prospective trials have been
conducted, the role of surgery in particular has never been
clearly established. The disconnect between the evidence
available and the failure to develop a coherent therapeutic
algorithm lies in the heterogeneity of disease studied as
well as individual patient and tumor characteristics that
need further investigation. It is clear that there lies a
benefit in incorporating surgery into the treatment of stage
IIIA NSCLC, but the question that still needs answering
is which subpopulations the surgery should be offered
to. Without more randomized prospective clinical trials
with clearly defined and standardized inclusion criteria,
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management algorithms cannot be founded with supporting
evidence. Finally, the role of surgery must be reimagined
with new and evolving modalities in mind.
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