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Introduction
Lung cancer causes most cancer-related deaths 
worldwide.1–3 Clinical staging of non-small cell 
lung cancer (NSCLC) is difficult. Although sepa-
rate diagnostic modalities have high sensitivity 
and specificity,4 comparing the clinical stage 
(cTNM) and pathological stage (pTNM) has an 
accuracy that is generally low, between 50–
60%.5–14 Survival of NSCLC remains disappoint-
ing with a 5-year survival of 18% for all NSCLC 
patients, and a 60–80% survival in stage I patients 
after an anatomical resection.15,16 It is important 
to have a correct clinical stage because this deter-
mines the choice of initial treatment and thus sur-
vival. With a correct clinical stage unnecessary 
morbidity and mortality of treatment can be min-
imized. Stage I patients, with tumors up to 5 cm 

and no lymph node involvement, are usually 
treated with monotherapy, being either resection 
or stereotactic ablative radiotherapy (SABR), 
most often used in patients unfit for surgery. In 
NSCLC stage II, therapy usually consists of pri-
mary treatment, (e.g. resection), followed by 
adjuvant chemotherapy. In patients with locally 
advanced NSCLC (stage III) induction chemo- 
or radiotherapy followed by resection or definitive 
combined modality treatment (concurrent or 
sequential chemoradiation) is the standard. In 
patients with no resection and hence no definitive 
pathological TNM stage, adjuvant treatment is 
chosen based on the clinical TNM stage. This 
opinionated, narrative review will discuss the role 
of clinical staging of NSCLC and the implications 
on adjuvant chemotherapy.
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The benefit of adjuvant chemotherapy in 
patients with resectable NSCLC
The results of the Lung Adjuvant Cisplatin 
Evaluation (LACE) meta-analysis have largely 
determined the current vision on the use of adju-
vant chemotherapy in patients with NSCLC. 
This study, published by Pignon and colleagues 
in 2008 in Journal of Clinical Oncology, showed a 
survival benefit for patients receiving platinum-
based chemotherapy after complete resection of 
stage II or stage III NSCLC. It showed a 5.4% 
benefit in 5-year survival when cisplatin-based 
adjuvant chemotherapy was given, an effect that 
was even higher in patients with a higher socio-
economic status.17 A Cochrane review published 
in 2015 on adjuvant chemotherapy after resected 
NSCLC, comprising 26 trials and more than 
11,000 patients, confirmed these findings and 
demonstrated the clear significant benefit of adju-
vant chemotherapy for patients receiving chemo-
therapy after radical surgery or after surgery 
combined with radiotherapy. This meta-analysis 
shows a significant 4% improvement in 5-year 
overall survival, increasing survival from 60–64% 
for the whole group of patients. The trials 
included in this analysis mainly used cisplatin-
based chemotherapy, and in some included  
articles tegafur/uracil was used as the chemother-
apeutic agent.18 Neoadjuvant chemotherapy is 
reserved for patients with locally advanced 
NSCLC, since there is no evidence that it plays a 
beneficiary role in patients with stage I–II NSCLC 
according to the NATCH trial.19

Determining the clinical stage
Staging of NSCLC involves multiple modalities; 
guidelines recommend use of combined positron 
emission tomography (PET) and computed 
tomography (CT) if available, and otherwise a 
CT scan alone. In case of suspicious mediastinal 
nodes on the scan, meaning nodes with fluoro-
deoxyglucose (FDG) uptake or with a small  
axis diameter >1 cm, minimally invasive tech-
niques are recommended to obtain a tissue diag-
nosis of these nodes.4,20 Techniques used include 
endoscopic ultrasound (EUS) or endobronchial 
ultrasound (EBUS). If these tests prove to be 
negative, a (video)mediastinoscopy is recom-
mended. In patients with an intermediate risk of 
mediastinal lymph node metastasis, meaning a 
tumor >3 cm (dependent on which guideline is 
followed),20,21 a central tumor or a tumor with 
suspicious N1 lymph nodes, invasive staging of 
the mediastinum is also recommended, starting 

with EUS/EBUS. If results are negative but suspi-
cion is high a (video)mediastinoscopy is recom-
mended as well. Magnetic resonance imaging 
(MRI) of the brain is recommended in patients 
with stage III disease.4,21 Accuracy of clinical 
staging decreases in higher stages of NSCLC.8 
See Figure 1 for the staging algorithm used in 
most guidelines.

For this article the 7th edition of the TNM system 
is used, since most literature references used in 
this review refer to this edition.22 Inaccuracy in 
staging is caused by a shift from a clinical stage  
to a different pathological stage. For example, a 
patient can shift to a pathological higher T-stage  
if the tumor size is bigger than expected, if there 
was unexpected infiltration of the visceral pleura 
or if unexpected, separate tumor nodules are 
found in the resected specimen. A higher patho-
logical nodal stage can be caused by unforeseen 
N2 disease. On the other hand, downstaging, 
especially of T-stage is also possible, for example 
because of an inflated lung when scanning, inflam-
mation, infiltration or edema.23 Currently the 
TNM 8th edition has been introduced in several 
countries and is due to be implemented in the 
United States in 2018. Most important changes in 
the new TNM are: a separate T-stage for every 
centimeter in growth up to 5 cm, change of tumors 
from 5–7 cm to T3 stage instead of T2, ingrowth 
in diaphragm moves to T4 stage instead of T3. An 
extra category, M1c, was added to stage patients 
with multiple metastasis in one or more organs 
outside the thorax.24 In the future this detailed 
subdivision, especially in T-stage, may lead to 
more inaccuracy between cTNM and pTNM.

To present the evidence on clinical staging and 
the implications on adjuvant chemotherapy we 
will give an overview of the literature for three dif-
ferent clinical stages:

1: patients with clinical stage I disease
2: patients with clinical stage II disease
3: patients with clinical stage III disease (espe-

cially stage IIIA-N2)

Clinical stage I patients

Staging
Patients with clinical stage I disease have a tumor 
ranging from 0–5 cm and no hilar or mediastinal 
lymph node involvement. Depending on which 
guideline is used, staging of the mediastinum is 
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indicated in tumors 3–5 cm.20,21 Clinical staging 
is fairly accurate, ranging from 65–75% accuracy 
between cTNM and pTNM in the era before 
PET-CT.6,12–14 Recently the Dutch Lung 
Surgery Audit (DLSA), a nationwide clinical 
audit in the Netherlands, was used to examine 
how accurate clinical staging of stage I tumors 
was done in 2013 and 2014 in the Netherlands.9 
Accuracy between cTNM and pTNM was 
59.9% in a population of 1555 patients, who all 
had a PET-CT scan in their work up. Combining 
the subgroups of stage Ia and stage Ib together 
showed an accuracy of 76.6% for all stage I 
patients. Of all patients, 22.6% were upstaged 
to a pathological stage II or higher, which is  
an indication for adjuvant chemotherapy. 
Especially patients with larger tumors from 3–5 
cm (T2a) had a high risk of having lymph node 
metastasis (21.2%). The number of unforeseen 
N2 nodes in cT2a patients was as high as 6.7%. 
These data support the guideline of the 
European Society of Thoracic Surgeons (ESTS), 
which advices mediastinal staging in patients 
with tumors >3 cm.20 This is based on a lower 
negative predictive value (NPV) for PET-CT in 
patients with a tumor >3 cm, which has been 
proven in various studies, especially in patients 
with adenocarcinoma.25,26

Primary treatment
For a patient with a clinical stage I tumor who is 
fit for surgery, two primary treatment options are 
available:

- Surgical resection, with adjuvant chemo-
therapy if the pathological stage after resec-
tion is stage II or higher

- SABR, with or without adjuvant chemo- 
therapy

It is difficult to state which treatment option is 
best in patients with stage I NSCLC: three stage 
III randomized controlled trials were initiated to 
compare SABR to surgery for resectable stage I 
NSCLC, but all were closed prematurely due to 
poor accrual: the STARS trial [ClinicalTrials.gov 
identifier: NCT00840749], the ROSEL trial 
[NCT00687986], and the ACOSOG Z4099 trial 
[NCT01336894]. In 2015, the only randomized 
evidence, a pooled analysis of the limited included 
patients in the STARS and ROSEL trial, was 
published. In this analysis survival and locore-
gional recurrence were comparable between 
SABR and surgical resection.27 Many researchers 
commented on this study stating it was highly 
underpowered (2.8% out of a total of 2410 
intended patients was included).28 At present we 

Figure 1. Staging algorithm for NSCLC.
CT, computed tomography; EBUS, endobronchial ultrasound; ESTS, European Society of Thoracic Surgeons; EUS, 
endoscopic ultrasound; PET, positron emission tomography; US, ultrasound.
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should still consider surgical resection as the gold 
standard treatment. However, SABR is a good 
alternative with good outcome and additional 
randomized trials will analyze SABR in compari-
son with surgery, to analyze what therapy is best 
in patients fit for surgery but also suitable for 
SABR.

Adjuvant therapy
If a patient receives a surgical resection for a  
clinical stage I tumor, 5-year survival in the pre 
video-assisted thoracoscopic surgery (VATS)-era 
was between 60–80%.15,16 If a patient has a patho-
logical stage II or higher after surgical resection, 
adjuvant chemotherapy is indicated. This increases 
survival with 4% in 5 years according to the 
Cochrane review on adjuvant chemotherapy in 
curatively resected NSCLC.18 It is difficult to pre-
sent data on the survival of a patient receiving 
SABR and adjuvant chemotherapy, hardly any tri-
als have been published on this subject. Louie and 
colleagues published a review in 2014 in which 
this problem is addressed.29 They describe that 
models have been developed to predict systemic 
disease, and it is proposed that patients with larger 
tumor size, higher pretreatment FDG-PET maxi-
mum standard uptake value (SUV-max), as well 
as contact with mediastinal pleura, might be 
offered adjuvant chemotherapy after SABR to 

prevent disease recurrence. Unfortunately there 
are no data that describe the survival of patients 
with this treatment strategy. Because of the lack of 
data on this subject close follow up of patients 
after SABR is recommended. After radical resec-
tion of stage I disease, postoperative radiotherapy 
(PORT) is not indicated, since this has no added 
benefit.30,31 In patients with resected stage I dis-
ease and a positive resection margin (R1) postop-
erative radiation therapy is advised.16 Figure 2 
shows the different treatment options in clinical 
stage I patients and the respective survival rates.

Clinical stage II disease

Staging
Clinical stage IIA disease is comprised of T2bN0 
or T1a-2aN1 disease. Clinical stage IIB disease 
consists of T2bN1 or T3N0 disease.22 Clinical 
staging in these patients is moderately accurate. 
This is mostly due to the necessity of staging the 
mediastinum. Guidelines by the ESTS and 
American College of Chest Physicians (ACCP) 
recommend staging the mediastinum in patients 
with an intermediate risk of mediastinal lymph 
node metastasis: hence this is advised when a 
patient has suspicious N1 lymph nodes on 
PET-CT, a central tumor or a tumor >3 cm (see 
Figure 1).4,20 The rationale for this advice is a 

Figure 2. Flow chart stage I NSCLC.
SABR, stereotactic ablative radiotherapy.
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study that showed that patients with N1 disease 
on a CT scan have N2 or N3 nodes in 30%.32 
The evidence for mediastinal staging in central 
tumors comes from a study that showed the num-
ber of patients with unforeseen N2 disease in cen-
tral tumors was almost 10 times higher than in 
peripheral tumors (2.9% versus 21.6%).11 Advice 
on how to stage the mediastinum is largely based 
on the ASTER trial. This trial showed a sensitiv-
ity of 79% for surgical staging of the mediastinum 
alone, 85% sensitivity for endosonography alone 
and 94% sensitivity for endosonography followed 
by surgical staging.33 It is therefore that the stag-
ing algorithm starts with EUS combined with 
EBUS, and when these prove negative it should 
be followed by mediastinoscopy. This approach 
results in fewer unnecessary thoracotomies. 
EBUS can be used to visualize and biopsy medi-
astinal stations 2R/2L, 4R/4L, 7 and hilar stations 
10, 11 and 12. EUS is particularly useful for 
mediastinal stations 4L, 7, 8, 9 and the left adre-
nal. Mediastinoscopy can be used to biopsy sta-
tions 2R/L, 4R/L and 7. Where the ASTER trial 
started with staging the mediastinum endosono-
graphically with EUS, in a study by Kang and col-
leagues it was proven that adding EBUS to EUS 
increases the accuracy and sensitivity of mediasti-
nal staging significantly. It is therefore concluded 
that EBUS is the primary procedure and an 
EBUS centered approach should be chosen to 
stage the mediastinum, followed by EUS.34

If needed, more radical lymph node dissections 
are possible by video-assisted mediastinoscopic 
lymphadenectomy (VAMLA) or transcervical 
extended mediastinal lymphadenectomy 
(TEMLA). Although the published series come 
from dedicated centers the NPV can reach 100% 
and sensitivity 100%.35,36 However data on these 

techniques and diffusion into clinical practice are 
very limited and the increase in staging accuracy 
comes with the cost of a higher morbidity than in 
(video)mediastinoscopy.

Table 1 shows the median sensitivity and specific-
ity of the different mediastinal staging techniques 
according to the ACCP clinical practice guide-
lines.4 Although median sensitivity and specificity 
of these separate diagnostic tests are high, an anal-
ysis on stage I–IIIB tumors showed an accuracy of 
54.6% between cTNM and pTNM in the 
Netherlands, in a population of 2336 patients in 
2013 and 2014 who all had a PET-CT.8 As can be 
seen in Figure 3 57% of clinical stage II patients 
had pathological stage II disease in this dataset, 
24% is downgraded to pathological stage I disease 
and 19% is upgraded to pathological stage III dis-
ease. In this series with 6.3% unforeseen N2 nodes 
especially clinical staging of nodes proved to be 
difficult. Table 2 shows all studies comparing 
cTNM and pTNM and their respective accura-
cies, which range from 47–91%. The study from 
Jakobsen and colleagues is a positive outlier; they 
used a different definition for discrepancy, since it 
had to have therapeutic consequences for the 
patient and SABR and induction therapy were not 
used as primary treatment options.10

Primary treatment and adjuvant treatment
In patients with clinical stage II disease the cur-
rent opinion is that when a patient is fit for sur-
gery a radical resection is advised. Dependent on 
the pathological outcome adjuvant therapy is 
given. If a patient has pathological stage I disease 
there is no indication for adjuvant therapy. If a 
patient has pathological stage II disease, adjuvant 
chemotherapy is advised, as described earlier. As 
mentioned before this gives a 4% benefit in 
5-year survival according to the Cochrane review 
on patients who get a resection with curative 
intent.18 In a randomized controlled trial 
(NATCH trial) that allocated patients to adju-
vant chemotherapy before their surgery it was 
shown that not all patients (33.8%) actually 
started the planned treatment after resection, 
due to patient refusal, surgical complications or 
physicians recommendation.19 Even if the start of 
adjuvant chemotherapy is delayed due to slow 
recovery after surgery it remains effective if 
started up to 4 months after surgery.37,38

If a patient is resected and unforeseen N2 nodes 
are found (pathological stage IIIA-N2) in the 

Table 1. Median sensitivity and specificity of invasive 
diagnostic modalities to stage the mediastinum 
according to the ACCP clinical practice guidelines.4

Modality Sensitivity Specificity

Mediastinoscopy 78% 100%

Videomediastinoscopy 89% 100%

EBUS 89% 100%

EUS 89% 100%

Combination EUS/EBUS 91% 100%

ACCP, American College of Chest Physicians; EBUS, 
endobronchial ultrasound; EUS, endoscopic ultrasound.
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resected specimen it is advised to give adjuvant 
chemotherapy. The goal of this treatment is to 
reduce risk of relapse based on micrometastasis.39 
Adjuvant radiotherapy is not the standard treat-
ment in these patients; the value of this treatment 
is under research in the LungART trial.40 In a 
large retrospective cohort from the Netherlands 
the 4-year survival for upfront surgery is 39% for 
patients with unforeseen N2 disease.41

After radical resection of stage II disease, there is 
no place for PORT, since this has no added 

benefit on survival.30,31 However, in patients with 
resected stage II disease and a positive resection 
margin (R1) postoperative radiation therapy is 
advised.16

Clinical stage III disease

Staging
Clinical stage III disease is comprised of a varied 
group of patients for whom different treatment 
options are available. Clinical stage IIIA consists 

Figure 3. Flow chart stage II NSCLC.
EBUS, endobronchial ultrasound; EUS, endoscopic ultrasound.

Table 2. Studies on accuracy of clinical staging comparing clinical or imaging TNM with pTNM.

Author Year Version 
TNM

Comparison Clinical 
stage

Patients Accuracy Unforeseen N2

Gdeedo7 1997 1992 iTNM versus pTNM I–IV 74 35%  

Cetinkaya5 2002 1997 cTNM versus pTNM I–IV 180 48%  

D’Cunha6 2005 1997 cTNM versus pTNM I 422 72% 13,5%

Lopez-
Encuentra12

2005 1997 cTNM versus pTNM I–IV 2377 47%  

Lee11 2007 1997 cTNM versus pTNM I 224 75% 7.1%

Macia13 2009 1997 cTNM versus pTNM I–IV 176 58% 11.9%

Stiles14 2009 1997 cTNM versus pTNM IA 266 65% 11.7%

Jakobsen10 2013 cTNM versus pTNM I–IV 810 91%  

Heineman8 2016 2007 cTNM versus pTNM I–IIIB 2336 54.6% 6.3%

Heineman9 2016 2007 cTNM versus pTNM I 1555 59.9% 5.5%

cTNM, clinical TNM; iTNM, imaging TNM; pTNM, pathological TNM.
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of patients with T1a-2bN2, T3N1-2 or T4N0-1 
disease. Clinical stage IIIB disease is T4N2 or any 
N3 disease.22 Correct clinical staging in these 
groups is difficult, and it is known that accuracy of 
clinical staging decreases in higher stages. The 
staging algorithm is the same as for other NSCLC 
patients described earlier in this article, and a MRI 
of the brain is advised in clinical stage III disease 
to rule out metastasis. In all patients with clinical 
stage III invasive mediastinal staging is indicated, 
either because of a tumor >3 cm, a central tumor 
with extension in mediastinal structures, N1 nodes 
or suspicious N2 nodes on the PET-CT.4,20,39 
Especially patients with suspicious N2 nodes 
deserve extra attention: false positive PET find-
ings can cause incorrect upstaging, tissue confir-
mation is therefore always mandatory to prevent 
denying a curative resection.42,43 Accuracy of clin-
ical staging in stage III patients is around 51% in  
a study comparing staging and treatment in  
stage III patients with an upfront resection in the 
Netherlands.41 If a patient is treated with induc-
tion therapy, restaging the mediastinum is diffi-
cult: CT and PET are unreliable and a repeat 
mediastinoscopy can be technically difficult. 
EBUS can reach a sensitivity of 64-76%.36,44 
There is no preferential restaging technique; it 
depends mainly on the invasive method used ini-
tially to stage the mediastinum.45 It is very impor-
tant to identify the subcategories correctly in stage 
III disease, because treatment differs substantially 
between them.39 Before any treatment is started a 
multidisciplinary team (MDT) should classify a 
patient in one of three groups:

- Potentially resectable
- Potentially resectable with an increased risk 

of incomplete resection
- Definitely unresectable

Primary treatment and adjuvant treatment
Patients with potentially resectable disease who 
have histologically or cytologically-proven clinical 
stage IIIA-N2 disease are advised to be treated by 
induction therapy with chemo(radio)therapy fol-
lowed by resection or definitive chemoradiother-
apy. The North American Intergroup trial is the 
only randomized trial that investigated treatment 
with full-dose definitive concurrent chemoradio-
therapy versus induction-concurrent chemother-
apy and radiotherapy followed by surgery; both 
groups were equal in survival although progres-
sion-free survival was better in the group that also 
had a resection. It is advised though that a patient 

should be able to have a lobectomy after induc-
tion therapy, since mortality after pneumonec-
tomy is unacceptably high (26% 30-day mortality 
rate in right sided pneumonectomies). Cisplatin 
and etoposide were used as chemotherapeutic 
agents in this trial.46 A manuscript describing an 
analysis, systematic review and meta-analysis 
showed a much more acceptable rate of 7% 
30-day mortality in patients with a pneumonec-
tomy after neoadjuvant therapy though, with a 
significant higher mortality in right sided pneu-
monectomies compared with left sided pneumo-
nectomies (11% versus 5% respectively).47 In a 
retrospective analysis of the Dutch Cancer 
Registry by Dickhoff and colleagues, overall sur-
vival in 4 years was 51% with induction therapy 
and resection. This analysis consisted of a hetero-
geneous group of stage IIIA patients combining 
results of stage IIIA-N2 patients and patients with 
T4 disease.41

In patients with potentially resectable disease 
with an increased risk of incomplete resection it is 
advised to give concurrent chemoradiotherapy as 
induction therapy followed by surgery. This is a 
strategy that can be used for sulcus superior 
tumors as well as for central T3/4 tumors. 
Cisplatin and etoposide are used for this purpose 
again.48 Eberhardt and colleagues confirmed 
these findings in the ESPATUE trial, in which 
patients with pathologically-proven stage IIIA-N2 
disease or selected stage IIIB patients received 
induction chemotherapy, as well as concurrent 
chemoradiotherapy (with cisplatin, paclitaxel and 
vinorelbine). After this, patients were restaged 
and when the tumor was resectable they were ran-
domized between either a chemoradiotherapy 
boost or surgery. For both arms overall survival 
was good (40% versus 44%), just as progression-
free survival (35% versus 32%).49

Patients with pathologically-proven and unresect-
able N2 disease were randomized in the EORTC 
trial; induction therapy with three cycles of chem-
otherapy was given and patients who showed any 
response were randomized to two arms. The first 
arm was given surgical resection; the second arm 
was given radiotherapy. No difference in overall 
survival or progression-free survival was noted 
(16.4 versus 17.5 months).50 Hence in unresecta-
ble disease, it is not advised to do a resection after 
induction therapy. Definitive radiotherapy and 
chemotherapy combinations remain the treat-
ment of choice for these patients. Concurrent 
chemoradiotherapy gives better overall survival 
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rates than sequential chemoradiotherapy.51 
Figure 4 shows the different treatment options in 
clinical stage III patients and the respective sur-
vival rates. It is suggested PORT might give a sur-
vival benefit in patients with unforeseen N2 
disease, this is still under research in the LungART 
trial.40 In patients with positive bronchial margin 
(R1) after resection who were not treated with 
radiotherapy preoperatively this should be 
considered.16

Conclusion
This article describes how accurate clinical stag-
ing is for different clinical stages and what conse-
quences this has for treatment and especially 
adjuvant chemotherapy. Although separate diag-
nostic modalities in staging lung cancer have fair 
sensitivities and specificities, all modalities com-
bined have moderate accuracy in diagnosing the 
correct stage NSCLC of a patient. As we tried to 
show in this article, staging algorithms differ per 
stage, just as treatment options. Surgical resec-
tion often changes the clinical stage to a different 
pathological stage. Because of this change the 
choice of adjuvant treatment should always 
depend on the pathological stage if available. 
Since accuracy of staging is low, it is important to 
obtain tissue confirmation before denying a 

potentially curative resection. Because of this 
complexity we advise that every patient with 
NSCLC is discussed in an MDT after every new 
investigation or surgery. After assessment of the 
actual disease stage it should be determined 
whether additional investigations are warranted, 
and whether current evidence indicates adjuvant 
treatment at that moment. Future research on 
clinical staging of NSCLC should focus on ways 
to improve the accuracy of the staging process 
and the reproducibility of the outcomes and func-
tioning of the MDT.

In clinical stage I patients, surgical resection or 
SABR are the modalities of choice. As we showed 
there is no evidence for adjuvant chemotherapy in 
patients treated with SABR, especially because 
the pathological stage remains unknown in these 
patients and it is assumed they have pathological 
stage I disease. In patients with clinical stage II 
disease surgery is the treatment of choice: after 
resection the pathological stage is known and 
adjuvant treatment can be chosen. In patients 
who had a radical resection adjuvant chemother-
apy gives a 4% survival benefit when the patho-
logical stage is stage II or higher. In patients with 
pathological stage III disease the overall survival 
is improved with adjuvant chemotherapy, but this 
will only lead to an overall survival of 39% in 4 

Figure 4. Flow chart stage III NSCLC.
EBUS, endobronchial ultrasound; EUS, endoscopic ultrasound.
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years. When a patient is suspected of clinical stage 
III disease it is mandatory to confirm N2 disease 
by tissue biopsies of the mediastinal lymph nodes. 
This alters the primary choice of treatment and it 
should be decided if a radical resection would be 
possible. If this might be an option, advice is to 
give induction therapy and do a resection after 
restaging. With this strategy 5-year survival can 
reach 44%. If a patient is definitely unresectable 
chemoradiotherapy is the treatment of choice. In 
all chemotherapy regimens cisplatin plays a role. 
Postoperative radiotherapy is mainly reserved for 
patients with R1-resections.
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