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Introduction

Pulmonary resection with mediastinal lymph node
dissection (MLND) is a well-known standard treatment
for early-stage non-small-cell lung cancer (NSCLC) (1).
Promising procedures for early-stage NSCLC, even in
segmentectomy with MLND have been reported (2).
However, the most significant role of MLND is to help
determine precise pathological staging. It has not yet been
established whether complete MLND contributes to the
improvement of surgical prognosis. However, thoracic
surgeons have performed further interventions regardless
of this matter completely. Recently, two systemic reviews
and meta-analyses concluded that lobe-specific MLND
appeared to provide equal survival benefits compared with
systemic MLND (3,4). Our team as well as other well-
known Japanese authors has shared common perceptions
regarding lobe-specific regional lymph node mapping. In
this paper, we focus on our recommended lobe-specific
regional MLND in left upper lobe (LUL) and surgical
techniques particularly on thoracoscopic surgery with
reference to recent studies and our experience.

Extra-superior mediastinal lymph nodes
(ESMLNSs)

In 2006, Sakao et al. have reported regarding the spread
of metastatic lymph node in pN2 LUL-NSCLCs on
median sternotomy and concluded that the most common
metastatic stations were the aortic nodes (AN#5+6;
subaortic #5 or para-aortic #6) in 71.4% of cases, followed
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by the lower paratracheal nodes (LPT#4L) in 42.8%, and
the subcarinal nodes (SC#7) in 7.1% (5). This study was
limited by its single-center design and small-size analyses
(n=14), but a complete analysis of extra-superior MLN
(ESMLN) was capable of arousing interests and resulted
in detection of 50.0% and 7.1% pN2-NSCLCs of the
total and skip metastases, respectively (5). In addition,
multivariate analyses found the significance of AN#5+6
metastasis (5). Regarding outcomes of ESMLN metastases,
there were no 5-year survivors in seven ESMLN
metastases (5). Furthermore, adequate dissection of
ESMLN through left-sided thoracotomy or thoracoscopic
surgery alone is challenging; therefore, additional right-
sided approach is required for accumulation of ESMLN
data. Another novel investigation in 2006 by Sakao
et al. had reported the significance of highest lymph node
metastases among ESMLNs (6). The highest ESMLN is
located nearest to the venous angle. They have reported
that the 3-year overall survival (OS) was 21% in patients
with highest ESMLN metastasis and concluded that the
prognostic importance of the highest ESMLN metastasis
was independent of whether the primary tumor was in the
left or right lung on median sternotomy (6). The highest
ESMLN metastasis is originally synonymous with “pN3”.
Supportive data published in 1995 revealed that most
cases (80.0%) with the highest ESMLN resulted in neck
lymph node metastases (7). Complete and extent dissection
of ESMLN on median sternotomy is the procedure of
choice for left-sided NSCLC (8). We considered that the
dissection to ESMLNSs is clinically unnecessary, but these
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articles should be regarded for their valuable findings.

Left upper lobe (LUL)

One large data-based survey of 24,273 stage I NSCLCs has
reported the proportions of surgical sites and concluded
that the right upper lobe (RUL) was the most common site,
which accounts for 35% of cases, followed by the LUL for
27% (9). A recent retrospective study with large sample-
size analyses (n=657) regarding the LPT#4L dissection has
concluded that the metastasis rate of the LPT#4L was not
rare (20.9% of cases) and the #4L dissection appeared to
be associated with a more favorable prognosis compared
with no LPT#4L dissection in the left-lobe NSCLCs based
on propensity-score weighing (10). In our previous study,
the metastasis rate of the LPT#4L was 17.7% (74/417) in
the LUL-NSCLCs, which was consistent with results of
the study by Chi er /. (11). Unfortunately, we were unable
to compare cases with or without the LPT#4L dissection,
where is a decisive difference between our and Chi et al.’s
data on prognosis. Their report on the LPT#4L is ever
unprecedented, and the accumulation of data which paid
attention to the prognosis in every station may be essential
to determine the range of lobe-specific MLND.

The metastasized pN1 was divided into two groups: the
first group implies uninvolvement of lymph node (pNO) in
the inner side of the lobe [peripheral zone (lobar #12 i.e.,
LOB#12, segmental #13, and subsegmental #14)], and the
other group implies behavior similar to that of early-stage
pN2 disease [hilar/interlobar zone (stations #10 and #11;
HIL#10 and INT#11)] (12). Okada et a/. have reported
equivalent prognoses between hilar N1 disease and N2
single-station disease (13). Several authors have reported
that the outcomes were significantly better with pN1
involvement in hilar N1 disease than in N2 single-station
disease (12,14). Wang et al. have reported that HIL#10
metastasis was significant for the LPT#4L metastasis
on multivariate analyses (10). pN1 metastasis has been
identified in a combination of subgroups with different
prognostic significances in pN1, and the distinct metastasis
location of pN1 might be an essential element for pN2
LUL-NSCLC.

Although the existence of skip pN2 metastasis (SN2) is
not ignored in the discussion on the spread of metastatic
lymph nodes to mediastinum from the LUL, Sakao ez 4.
have reported in 2006 that skip EMSD metastasis occurred
in 14.3% of cases (5). Previous studies on the mechanisms
of SN2 have reported anatomical lymphatic flow, micro-
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metastasis, and biological behavior (15). Regardless of
the lobe, the incidence of SN2 ranged from 17.2% to
42.3% (15). Shimada er 4/. have reported that the incidence
of skip metastasis to the AN#5+6 or LPT#4L was 20% in
the left upper division (LUD), but 45% in the left lingular
division (LLD) (16). Moreover, our previous retrospective
study has reported that skip MLN metastasis was
predominantly found in the LUL-NSCLC (8.4%), followed
by RUL (4.6%), but the difference was non-significant
(P=0.49) (15). MNLD is typically necessary for NSCLCs
that can easily cause SN2. Therefore, we considered that
it should be necessary to investigate definitive factors in
preoperative CT, and concluded that tumor diameter
>10 mm on mediastinal setting of CT was associated with a
higher incidence of hilar/MLN metastases or SN2 (5,15).

Left upper division (LUD)

Furthermore, certain authors have reviewed that LUD-
NSCLCs had a high incidence of regional metastases;
therefore, the drainage patterns of the LUD differed
from that of the LUL (12,17,18). In LUD-NSCLCs, by
scintigraphy analyses, the lymphatic drainage into the
contralateral mediastinum was more common from the
LLD than from the LUD (19). It is natural to evaluate the
lymphatic patterns between the LUD and LLD separately.
In our previous study, 154 cases of pN1-2 LUD-NSCLCs
metastasized to the LPT#4L, AN#5+6, and SC#7, which
accounted for 19.5%, 44.5%, and 3.9%, respectively (11).
These results were similar to those of a study by Asamura
et al., who have reported that 34 pN2 LUD-NSCLC
commonly metastasized to the LPT#4L, AN#5+6, and
SC#7, accounting for 32%, 71%, and 12% of cases,
respectively (17). A study of Riquet ez /. on the lymphatic
drainage has reported that the AN#5+6 metastasis occurred
in 69.8% of cases, followed by the LPT#4L (24.5%) in
pIN2 single station, and superior mediastinal nodes (SMNs;
LPT#4L plus AN#5+6) with or without inferior mediastinal
nodes (IMNs) [SC#7 plus lower zones (#8 plus #9)], which
accounted for 40.0% and 60.0% of cases with more than
one station of lymph node metastasis, respectively (18).

Our previous study has supportively reported that the
incidence of SC#7 metastasis was 6.9-fold higher in the
LUD than in the LLD and revealed similar patterns of
metastatic lymphatic spread between the LUD and LLD;
however, metastases to SMNs were not frequent in the
LUD than in the LLD (11). A Japanese study has reported
that SC#7 metastases from the upper lobe NSCLC were
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Figure 1 We present our en bloc left upper mediastinum dissection
#4L to0 #10) (22).

Available online: http://www.asvide.com/article/view/31488

rare and predicted an extremely poor outcome (19).
We have previously reported that among pN1-2 LUD-
NSCLGCs, the 5-year OS was 31.5%, 39.3%, and 50.4% for
HIL#10 positive, INT#11 positive, and LOB#12 positive
cases, respectively; moreover, either INT#11 or HIL#10
metastases, which had incidence >20%, were independent
prognostic factors of pN2 LUL-NSCLCs (11). Additionally,
our proposal for LUD-NSCLC:s is that it is reasonable to
conclude that hilar/interlobar zone has a key role in MLN
metastasis, and sufficient MLN including N1 zones should
be expected. In addition, SC#7 dissection does not always
contribute to the prognosis and its low frequency, and we
approve of the suggestions by several authors that dissection
of SMNs alone remains indispensable in cases of LUD-
NSCLGCs.

Left lingular division (LLD)

The discrete data between the LUD and LLD is reasonable
from the view of more finely classifying and evaluating
anatomical and functional division. However, there are few
articles that paid attention to the LLD (20). In our previous
study, 69 pN1-2 LLD-NSCLC cases metastasized to #10,
#11, and #12u, which accounted for 15.4%, 53.8%, and
42.3% in N1, respectively, and the LPT#4L, AN#5+6, and
SC#7, which accounted for 19.5%, 44.5%, and 3.9% in
N2, respectively, and our retrospective study has reported
that the incidence of subcarinal zone (#7) metastasis was
6.9-fold higher in the LUD than in the LLD (11). In 2005,
Shien et al. have revealed that the top three metastasis node
stations were #12u, #11, and #5 in pN1-2 LLD-NSCLC
and were decided as the regional node stations (20). Their
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lymphatic behavior is consistent with our results. Another
study by Shimada et a/. have reported that 41 LUD-
NSCLC most commonly metastasized to SMNs (100%),
whereas 11 LLD-NSCLC most commonly metastasized
to SC#7 (27%) (16). Despite the small cohort, Riquet et 4.
have reported that SC#7 metastasis was 100% in 6 (11.1%)
pN2 LLD-NSCLC among 54 lobectomies, and the
outcomes of lobectomies in the LUL by Riquet reported
no significant superiority in the LUD compared with the
LLD (18). The 5-year OS was 65.5-72.9% in LLD-
NSCLCs (18,21). Although SC#7 metastases from the
upper lobe predicted a poorer prognosis, indeed, the
necessity for the dissection of SC#7 was advocated as
a strategy of MLND in LLD-NSCLC because of the
frequency. Additionally, our final proposal is that it is
reasonable to conclude that dissection of #11 is as important
as that of MDL dissection during both the LUD and LLD
segmentectomy and may contribute to accurate pathological
staging and treatment.

One concise review from Japan indicated selective
MLND in the LUL according to the strategy of selective
MLND based on lobe-specific patterns of nodal spread,
particularly in cases of early-stage NSCLC (21). The extent
of MLD dissection of SMNs is advisable in both LUD-
and LLD-NSCLC; that of SC#7 is recommended in LLD-
NSCLC; however, it is not always necessary in LUD-
NSCLC (21). Given these suggestions, current practicing
surgeons should intend to intervene on selective MLND
with the preferred choice appropriately.

Surgical techniques and approach (Figure 1)

Finally, we introduce some techniques for the LPT#4L
dissection on thoracoscopy (23). Our team’s thoracoscopic
approach has previously been published. Mun ez 4/. have
concluded that in surgical technique, the most important
issues of performing thoracoscopic surgery lobectomy
using systemic MLND for primary NSCLCs are safety and
curability with two thoracotomy conversions (2.2%, 2/913)
and no 30-day mortality (23). In addition, Nagashima, one
of our team members, has demonstrated the aptitude for
the LPT#4L dissection (24). Certain authors have indicated
that the LPT#4L dissection was more difficult than that for
right lung cancer because of anatomic limitations caused
by the aortic arch, left recurrent laryngeal nerve (LRLN),
and ductus arteriosus (25). Our approach involves the en-
bloc dissection of the LPT#4L until the intersection of
LRLN and left main bronchus. In cases where in the top
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of #4L node is positive, additional dissection is performed
to the right paratracheal space in the mediastinal side of
LRLN. In our experience, we can avoid paralysis of the
recurrent nerve with high probability using this approach
and procedural styles. However, a future prospective study
is warranted to provide meaningful data on morbidity and
prognostic differences of this approach.

In conclusion, although an explicit evidence of
contribution to survival benefit, our accumulated data
indicated that the enough MLND in LUL was associated
with the favorable prognosis while receiving the assistance
of several founded inferences.
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