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Abstract: According to the newest version of NCCN Clinical Practice Guidelines for Non-Small Cell Lung Cancer
(NSCLC), increasing attentions are paid to the role of nodal status and other high-risk factors, including vascular
invasion, wedge resection, tumors > 4 cm, visceral pleural involvement, and incomplete lymph node sampling in
the individual clinical treatment. Precise definitions of T status and N status, closely associated with prognosis and
treatment, are worth expanding further. However, complexity arises because no unity definition exists regarding
individual T and N descriptors. In an attempt to explore the potential prognostic values of the T status and N status,
we systematically review relevant literature and found that there still remained some disputes about the definitions
and prognosis. The adjacent lobe invasion regarded as T2 or T3 has not been reached consensus yet so far. Lymph
node spread patterns are associated with the treatment strategies of NSCLC. This review mainly focus on the role of

T status and N status and tried to seek appropriate and individual treatment strategies in NSCLC.
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Introduction

Lung cancer is still the leading cause of cancer
mortality in the world and has a poor survival
prognosis in spite of the great improvement for
comprehensive treatments [1]. Therefore, fur-
ther research is needed. Nowadays, clinical
staging and pathological staging remain the
dominating staging classification. Accurate
staging is increasing thought to be the most
important prognostic factor and to confirm the
most adequate treatment strategy in NSCLC
[2]. For example, precise definitions of T status
and N status, which survival rates still remain
disputed, are expected to expand even further.
Current researches have made many compari-
sons of survival in patients with NSCLC accord-
ing to specific definitions of T status and N sta-
tus, completeness of resection, location and
size of tumor, primary T status, numbers of
positive lymph node stations and post-opera-
tive adjuvant therapy. But they haven’t reached
a consensus yet, due to no unity definition
regarding individual T and N descriptors. The
followings retrospect details about the various

factors likely to affect the survival rates and
prognosis of specific T status and N status in
studies and discuss areas in which ambiguities
and differences exist.

T status
pT factor affects TNM staging?

The impact of T factor seems to remain contro-
versial. In most previous studies, pT stage is
closely associated with prognosis of lung can-
cer. The earlier the T stage, the better the prog-
nosis [3, 4]. The 5-year survival rates of patients
with T4, T2, and T3 disease are ranging 31.5%-
62%, 24.3%-53%, and 43%-49%%, respectively
[4-8]. Patients with T4 tumors has a 3-year sur-
vival rate of 45% and a 5-year survival rate of
11.1% [5, 7]. The result of study by Haam SJ et
al. [8] indicates patients with the T2 groups
have better survival prognoses than the T3
groups (P < 0.0001). However, some address
that T factor may have nothing to do with the
survival [9, 10]. Detterbeck FC et al. [11] reports
there is no statistical difference from the
patients (T1b vs T2a, P = 0.85; T2a vs T2b, P =
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0.71; T2b vs T2¢, P = 0.81; T2c versus T3, P =
0.47). Demir A et al. [7] also note that there is
no significant stratification in survival rates
among patients withT1and T2 (P=0.1), T2 and
T3 (P =0.18), or T3 and T4 disease (P = 0.63)
which is consistent with the above results.
Based on the above results, we can better
understand the latest 7th edition of the TNM
staging system, which reveals that only patients
with T1a and T2b tumors had prominently dif-
ferent survival times for lung cancer. As well as,
it shows that pT factor doesn’t play a major role
in the survival rate except in case of the T4 dis-
ease regarded as stage lll [12]. Similarly, there
is no significant difference in the postoperative
survival between patients with pTANIMO and
those with pT2N1MO [13-15]. The noteworthy
heterogeneity of N1 disease with single-station
N1, multiple-station, or comparatively small
number of patients in T1 tumors may be well
reasonably interpreted this result. As to the dis-
satisfied accessory examination, reports vary
about the true rate of occult TAIN2 patients.
Defranchi SA et al. [6] observe that true pT1
NSCLC has a lower incident of N2 disease,
especially for the rate of occult N2 disease,
suggesting that routine invasive staging by
mediastinoscopy should be avoided for patients
with clinical T1 and negative noninvasive medi-
astinal staging [16, 17].

The adjacent lobe invasion, regarded as T2 or
T3?

Dispute arises in the classification of the adja-
cent lobe invasion or interlobar pleural inva-
sion. It is ambiguous as to which invading the
adjacent lobe invasion should be classified as
T2 or T3. Some recommend the adjacent lobe
invasion should be classified as T2 when com-
paring the overall survival between patients
with the adjacent lobe invasion and T3, which
exhibited no statistically different survival rate
from them [18, 19]. Ohtaki Y et al. [20] even
categorize the adjacent lobe invasion into two
types, one is beyond the incomplete fissure
(ALI-D) and other is across the complete interlo-
bar fissure (ALI-A). By comparing the survival of
two groups, they find the interlobar fissure sta-
tus has effect on the survival of patients with
the adjacent lobe invasion. There exits signifi-
cantly survival differences between the
patients with ALI-A and ALI-D (P = 0.010). The
survival of patients with ALI-A is similar to that
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of patients with T2b (P = 0.846) whereas the
survival of patients with ALI-D has no distinct
difference from those with T1a or T1b tumors (P
= 0.765 and 0.418, respectively). According to
this result, they make a conclusion that the
ALI-A with a size of <5 cm should be regarded
as T2b. However, the above result is lacking
powerful persuasion because the number of
cases is so finite. On the contrary, some fight
against that it is appropriate to regard the adja-
cent lobe invasion as T3 rather than T2 [8, 21,
22]. Demir A et al. [22] report there is no
remarkable difference between the overall sur-
vival of the patients with adjacent lobe invasion
and those with T3 disease (P = 0.67). Four
years later, Haam SJ et al. [8] also find a similar
discovery to the above study. The overall sur-
vival of the patients with adjacent lobe invasion
is not notable different from those with T3 dis-
ease (P = 0.368), but is distinct poorer than
that of T2 patients (P = 0.042). During surgery,
on account of the difficulty of identification for
the border with adjacent lymph node stations,
lymph nodes resection is not considered sepa-
rate stations only [23]. With respect to classifi-
cation and the optimal treatment of the adja-
cent lobe invasion, it hasn’t been reached con-
sensus yet so far. As accurate staging is regard-
ed as the merit of a lymph node resection, we
need to do a great effort, such as a meta-anal-
ysis or a multiple-center retrospective study, to
make it clearer.

What about prognosis of the T4 NSCLC?

The T4 disease is regarded as tumor of any size
with invasion of: heart, great vessels, trachea,
recurrent laryngeal nerve, esophagus, verte-
bral body, or carina. Refer to the T4 disease,
some report hopeful survival rates are ranging
between 30% and 40% in the T4 patients with
no mediastinal lymph node metastases and
complete resection [24, 25]. The aortic resec-
tion-reconstruction for single station node posi-
tive T4 disease is related to better survival
prognoses than sub-adventitial dissection
while resection of the TAN2 NSCLC with disap-
pointing survival rate is not promoted [9, 26].
Wex P et al. [9], who review 13 patients with N1
unsuspected N2 T4 NSCLC and aortic involve-
ment, reveal that patients after aortic resection
have a 5-year survival rate of 67% with a medi-
an survival time of 35 months. The survival
rates don’t statistically differ between N1 and
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N2 nodal status (N1 vs N2/3; 52% vs 39% at 5
years; P = 0.998) for patients with T4 NSCLC.
This observation shows that the T4 disease,
unlike the T4, T2, T3 disease, plays a certain
role in the survival rate as a particular charac-
teristic of lung cancer, which is consistent with
those of previous reports.

N status
Lymph node spread patterns

Previous to the specific N status, we discuss
the characteristics of lymph node spread pat-
terns, because which are closely associated
with the treatment strategies of NSCLC. Latest
researches show patterns of mediastinal lymph
node metastases are related to the location of
the primary tumor. As a whole, upper-lobe
tumors are prone to metastasis to the upper
region, lower-lobe tumors mainly metastasize
to the lower region [10, 14, 27-29]. Recent
reports have published that right upper lobe
(RUL) tumors are more likely to have right upper
(RU) mediastinal lymph node metastases, but
rarely in the subcarinal (SC) zone. And those
from left upper lobe (LUL) tumors are seemed
to have most frequently in the AP or left upper
(LU) region, whereas those lower lobe tumors
rarely appear in the upper mediastinal region
[14, 27]. Moreover, patients with left lower lobe
(LLL) mostly have non-regional mode of spread
[14, 27]. For the patients with the single-zone
metastasis group, both lower lobe tumors
mostly tend to involve the SC zone [10, 28].
What’s more, upper-lobe tumors are mostly
prone to metastasis to the hilar lymph nodes
(no. 10), and lower-lobe tumors have most fre-
quency in the interlobar lymph nodes (no. 11)
[29]. What about the differences of lymph node
metastasis on both sides tumors? On the right
side, pNO mostly occurred in the case of RUL,
pN1 is more likely in the case of right lower lobe
(RLL), whereas, pN2 has no difference in the
frequency among all lobes. The difference in
the frequency is not significant when consider-
ing the left side [14]. Patients with right middle
lobe (RML) cancer most commonly have N1 dis-
ease [26] and more easily metastasize to more
than two mediastinal lymph node stations [30].
It is controversial as to regard the differences
on both sides of tumors with involvement of N2
disease. The right side tumors are more likely
to have N2 disease than the left side tumors
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(27% vs 21%, P =0.02) [26]. However, Riquet M
et al. [14] delivers the right side tumors have
similar frequency of single-station N2 involve-
ment to the left side tumors (95% vs 94%).
Considering to the two-nodal zones, right sided
tumors commonly metastasize to the upper
and SC region, meanwhile left upper lobe (LUL)
tumors mainly to the upper and AP region. In
addition, lower lobe tumors chiefly metastasize
to SC and lower region. The unsuspected N2
patients have two-thirds single nodal zone
metastasis, one-third multiple nodal zone
metastasis. Meanwhile, the single-zone unsus-
pected N2 patients are similar to multiple-zone
unsuspected N2 patients in the overall survival
rate and disease-free survival rate [13]. The
best explanation for the above outcome diver-
gences was that the differences in staging for
the N status was large and undefined. From the
above, Cerfolio RJ et al. [26] make a proposal
that LUL tumors could be thought about video-
assisted thoracoscopy for biopsy of the 5 and 6
stations, RUL tumors could go through medias-
tinoscopy, while the RLL, LLL, and RML tumors
might have esophageal ultrasound with fine-
needle aspiration. Shimada Y et al. [27] sug-
gest the lower lobe tumors, which have no
metastasis to hilar, subcarinal, and lower medi-
astinal nodes on frozen sections, are unneces-
sary to have upper mediastinal lymph nodes
dissection. Besides, the upper lung tumors with
no metastasis to hilar and upper mediastinal
lymph nodes were not necessary to have sub-
carinal dissection. Comparing with the upper
lobe tumors, the lower lobe tumors have signifi-
cantly poorer disease-free 5-year survival rate
(27.9 % vs 11.1%, P=0.007) [31]. Patients with
SC metastasis had poorer overall survival rate,
which were on account of more multiple-zone
metastasis possibly [28]. Cerfolio RJ et al. [26]
discover the LUL tumors often have skip metas-
tases (no N1, but N2 disease), but Misthos P et
al. [30] find skip metastases are more frequent-
ly in the right upper lobe tumors. Reason for
this variance is that they are not randomized,
lack rigorous, or involve remarkable in homoge-
neity in the study.

Prognosis of subdivided N1 NSCLC

The location of the primary tumors has a lot to
do with the presence of lymph node metasta-
ses (pN). The 5-year disease free survival rates
of patients with pNO, pN1, and pN2 disease are
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showed 60.4%, 44.1%, 29.4% respectively,
which indicate a favorable survival in the pNO
group compared with that of the pN1 or pN2
group [13]. Patients (any T stage) with N1 dis-
ease have a 5-year overall survival rates from
27.2% to 67% [2, 7, 32]. To better analyze the
accurate prognosis of stage N1 disease, some
studies subdivide N1 disease into hilar N1 (sta-
tion 10), interlobar N1 (station 11), and periph-
eral N1 (stations 12 to 14) or single-station N1,
multiple-station N1. The 5-year survival rates
for patients with hilar N1, interlobar N1, periph-
eral N1 were 19.7%, 39.8%, and 59.7%, respec-
tively, which show a significant survival differ-
ence among these three groups. Patients with
peripheral N1 have a favorable survival times
compared with patients with hilar N1 metasta-
sis (P = 0.02) [2, 7, 32]. Multiple-stations of
lymph node metastasis have been known to be
a poorer prognosis for survival rates [7, 10, 13,
28, 29, 33]. The survival time for hilar N1
patients is similar to the pT1-2N2MO patients
with resection (19.7% vs 32.1%, P = 0.2269)
[29]. The hilar N1 patients have a high occur-
rence of multiple-station metastasis (74.7%)
[34], which might be well to explain the above
result. It also reports that the postoperative
pN1 group tends to have loco-regional recur-
rence (37.0%) [13]. Furthermore, Demir A et al.
[7] consider right lobe tumors have no statisti-
cal difference from left lobe tumors in the
5-year survival times (P = 0.64), while Riquet M
et al. [10] suggest that N1 patients on the right
side tended to show favorable prognosis.
Whether the difference of the 5-year survival
times on both sides significant needs more
explicitly procedures to address this confusion.
N2 NSCLC as a mixture of heterogeneous
stages.

The N2 disease has been known to be hetero-
geneous and there should debate when it
comes to the appropriate treatment strategy.
Several research institutions have made great
explorations about prognosis, survival, treat-
ments in N2 disease, studies concerning such
as a single-station N2 disease vs a multiple-
station N2 disease, unsuspected, occult or inci-
dental N2 disease, minimal N2 vs bulky N2 dis-
ease, clinical N2 (cN2) vs pathological N2 (pN2)
disease, skip metastasis (negative N1 and
positive N2 disease), the number of involved
lymph nodes [13]. Therefore, the overall 5-year
survival has been reported to vary greatly.
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Considering the limited preoperative clinical
staging with imaging modalities, numerous
studies have demonstrated that there are some
differences between the clinical staging and
the pathologic staging. Robert J et al. [13] make
a retrospective study to discover that the
unsuspected N2 disease has common lymph
node station in station 4R (36% of patients) fol-
lowed by station 5, 6 (32% of patients). The inci-
dence of unsuspected N2 disease after surgi-
cal resection is 14.5% to 18.5% [36]. Intere-
stingly, there is no significant difference on the
5-year disease free survival and the overall sur-
vival between the patients with unsuspected
N2 and the patients with pathological N1 dis-
ease, while pN2 disease shows a trend toward
worse survival than pN1 disease on account of
a high distant recurrence (47.8%) [13]. The pri-
mary tumor station and the mediastinal node
metastasis station play a relevant role in deter-
mining the optimal management strategy, such
as chemo-radiotherapy or the surgical resec-
tion, and accurate prediction of prognosis for
cN2 disease. So, it is better to discuss the dif-
ference for the subdivision of cN2 disease.
Matsunaga T et al. [31] classify cN2 lymph
nodes into cN2a and cN2b, based on the loca-
tion of the primary tumor and nodes involved.
The cN2a group is the main upper lobe tumor
with an upper mediastinal lymph node (UMLN)
metastasis or the main lower lobe tumor with a
lower mediastinal lymph node (LMLN) metasta-
sis. The cN2b group is the main upper lobe
tumor with a lower mediastinal lymph node
(LMLN) metastasis or the main lower lobe
tumor with an upper mediastinal lymph node
(UMLN) metastasis. The cN2a group appears to
have a more favorable survival than the cN2b
group (29.6 vs 0%, P < 0.001), supporting those
of previous reports that the upper lobe tumors
show better survival compared with the lower
lobe tumors from another aspect. What’s more,
the results as well as agree with that the radical
resection is acceptable for the cN2a group
though many studies indicate that surgery is
not unfavorable for c-stage IIIA-N2 NSCLC on
account of a high incidence of incomplete
resection [31, 37, 38]. Similarly, Baba T et al.
[15] classify pN2 lymph nodes into the pN2a-1
and the pN2a-2 groups according to the dis-
tance from mediastinal node station. The
pN2a-2 group with the further mediastinal node
station shows a worse survival than the pN2a-1
group with the nearer mediastinal node, due to
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the higher multiple station metastases involve-
ment and pneumonectomy. Together, these
results suggest that the primary tumor station
and the mediastinal node metastasis station
have a close contact with prognosis of sur-
vival.

Whether or not surgery therapy has a survival
benefit for cN2/pN2 NSCLC patients has been
the focus of much attention. For previous
decades, surgery for cN2/pN2 patients has low
5-year survival rate (10%) attributed to a high
incidence of incomplete resection and early
recurrence in distant organs. Therefore, many
scholars suggest that surgery is not suitable for
cN2/pN2 patients [37]. However, with rapid
improvements of diagnostic facilities and the
technology of surgery, the survival rates may be
well promoted. Whether taking surgery therapy
into account or not should be depended on the
definite N2 disease. Initial surgery is expected
to be a more promising strategy for the single-
station cN2 patients and the single-station pN2
with negative subcarinal involvement patients
whereas some find discontented 5 year overall
survival of 23.6% with heterogeneous progno-
ses [37]. However, with respect to bulky N2
with short radius more than 2 cm or multiple-
station N2 disease, pure surgery is not advo-
cated [5, 10]. Comparing to minimal N2 metas-
tases, bulky N2 metastases result in an unfa-
vorable prognosis (P = 0.026) [10]. Concurrent
chemo-radiotherapy, considered as the stan-
dard of care are mostly accepted because it
shows a significant greater influence on local
control in comparison with the chemotherapy
[41-43]. Besides, patients with extensive medi-
astinal nodal metastasis and cN2 disease,
involved in a poor survival rates, are suggested
to receive chemo-radiotherapy [31, 44]. Finally,
regarding the difficulty of complete staging N2
disease before surgery, some conservatively
advocate that it is beneficial for neoadjuvant
chemo-radiotherapy followed by surgery [45].

The survival differences still remain controver-
sial between the single-station N2 disease and
the multiple-station N2 disease or the single-
zone N2 disease and the multiple-zone N2 dis-
ease. The single-station N2 disease differ from
the single-zone N2 as well as the multiple-sta-
tion N2 disease to the multiple-zone N2 dis-
ease. Kim MS et al. [28] find that single nodal
zone involvement with squamous carcinomas
is associated with a significantly superior sur-
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vival rate over multiple zones (35.8% vs 17.4%),
but there are no statistical differences between
the two groups when referred to the adenocar-
cinomas (P = 0.23). Regarding to the patients
with unsuspected N2 disease, there are no sta-
tistical differences between the single-zone
metastasis group and the multiple-zone metas-
tasis group in the 5-year disease free survival
rates (P = 0.635) and the overall survival rates
(P = 0.857) [28]. Matsunaga T et al. [31] dis-
cover there is no difference between single and
multiple pN2 (P = 0.766), but a notable differ-
ence between single and multiple cN2 (P <
0.001). Because the clinical N2 is not always
pathological N2. Patients who experience sur-
gical resection with pN2 stage IlIA could clas-
sify into clinically N2 or NO-1 and pathological
groups, and their survival curves are distinct
[45, 46]. The above conflicting results may be
attributed to the lack of consensus on the
nodal description of the N2 disease and the
complexity of the candidates’ election. As com-
pared with non-skip N2, patients with skip N2
have a better 5-year survival rate (40.2% vs
48.2% P = 0.03) [3], which is consistent with
current reports [29, 46, 47].

Conclusion

Accurate staging is still considered as the most
important prognostic factor and is closely asso-
ciated with the most adequate treatment strat-
egy in non-small cell lung cancer. The pT factor
doesn’t play a major role in the survival rate
except in case of the T4 disease whereas the
pN factor affects the prognosis of patients with
NSCLC mostly. Whether the adjacent lobe inva-
sion is regarded as T2 or T3 has not been
reached consensus yet so far. Patterns of medi-
astinal lymph node metastases are associated
with the location of the primary tumor. The pri-
mary tumor station and the mediastinal node
metastasis station have a close contact with
prognosis of survival. Patients with single sta-
tion, skip metastasis and minimal N2 involved,
show a favorable prognosis. On the contrary,
patients with multiple-station or extensive
mediastinal nodal metastasis and bulky N2
metastases are in relation with poor survival
rates.
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