Mediastinal lymph node dissection in surgical treatment for early
stage non-small-cell lung cancer: lobe-specific or systematic?
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The standard surgical treatment for early stage non-small-
cell lung cancer (NSCLC) is lobectomy or pneumonectomy
with systematic lymph node dissection (SND) (1,2). In
2006, the European Society of Thoracic Surgeons (ESTS)
released guidelines for intraoperative lymph node staging
in NSCLC, in which intraoperative procedures for lymph
nodes were classified into five groups; selected lymph node
biopsy, (systematic) sampling, lobe-specific lymph node
dissection (L-SND), SND, and extended lymph node
dissection; and it was recommended to provide SND in all
cases of complete resection of NSCLC (3).

SND was first reported by Cahan in 1960 (4). This
technique is designed to provide precise information on
nodal status, which is necessary for optimal postoperative
treatment, and to achieve better local cancer control that
subsequently improves postoperative survival. However,
the influence of SND on local control and survival remains
uncertain, even though its value for accurate histologic
staging of nodal status is well accepted. In addition, some
reports have shown that SND tends to require longer
operative times and to increase perioperative complications,
compared to other procedures (5-7). Thus, many
surgeons tend to avoid SND and perform “less invasive”
intraoperative treatment for lymph nodes (8).

Based on this background, L-SND has attracted
attention as a procedure in which some nodal stations are
left untouched and unresected depending on the lobar
location of the primary tumor. In L-SND, almost all
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ipsilateral hilar and mediastinal lymph node stations are
dissected, but only specific mediastinal lymph node stations
are left out depending on the lobar location of the primary
tumor [stations 7, 8, and 9 for right upper lobe (RUL) or
left upper lobe (LUL) tumors; stations 2R and 4R for right
lower lobe (RLL) tumors; stations 4L, 5, and 6 for left
lower lobe (LLL) tumors; and no specific stations for right
middle lobe (RML) tumors are left out].

L-SND is designed based on characteristic mediastinal
nodal metastasis patterns that occur for different primary
tumor locations. In 1998, Okada ez 4/. showed the characteristic
skip N2 metastasis pattern (9), and in 1999, Asamura ez al.
reported characteristic patterns based on the primary tumor
location (10). According to their report, tumors in the RUL
and LUL tend to metastasize to the superior mediastinal
lymph node station, whereas single-station metastasis to the
subcarinal node is very rare; while tumors in the RLL or LLL
show metastases to the subcarinal node and to the superior
mediastinal or aortic node (10). However, Asamura et al.
concluded that subcarinal node metastasis was the touchstone
of mediastinal spread of RLL and LLL tumors because single-
node or single-station metastases were more common in the
subcarinal station and the prognosis of RLL or LLL tumors
with both subcarinal and superior mediastinal lymph node
metastases was extremely poor, even if SND was performed.
Further, a specific lymphatic spread pattern was not identified
for RML tumors (10).

Comparing L-SND with SND from nodal staging
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Table 1 Summary of studies comparing lobe-specific lymph node dissection and systematic lymph node dissection
Number of 5-year OS Rate of Postoperative
First author ~ Patient cohort patients rate (%) Pvalue  occult pN2 (%) Pvalue complication (%)  pyajue
L-SND SND L-SND SND L-SND SND L-SND SND
Okadaetal. c-stagel 377 358 76.3 734 0.376 0.5 0.8 0.719 10.1 17.3 0.005
Maniwa et al.  c-stage I-II 98 206 86.6  89.7 0.526 4.1 7.7 0.210 14.7 18.9 0.320
Ishiguro et al. c-stage IA-IIIB 147 625 76.0 71.9 0.290 Not Not - Not Not -
available available available available
Adachietal.  c-stage Il 49* 49* 73.5*  75.3" 0.997 8.2* 8.2* 0.825 4.1* 2* 0.558

*, after Propensity Score matching. L-SND, lobe-specific lymph node dissection; SND, systematic lymph node dissection; OS, overall survival.

and therapeutic perspectives, L-SND has been shown to
have similar efficacy to SND for accurate nodal staging
and postoperative survival, although other less invasive
procedures, such as selected lymph node biopsy and
systematic sampling, are inferior to SND (11,12). Okada et 4.
found equivalence of recurrence patterns, postoperative
disease-free survival (DFS) and overall survival (OS) using
L-SND (n=377) and SND (n=358) in 735 patients with
clinicosurgical stage I NSCLC. The rate of occult pN2
disease also showed no significant difference (0.5% with
L-SND vs. 0.8% with SND) (6). Maniwa er /. performed
L-SND for 129 patients with NSCLC and found no
significant difference in DFS and OS compared with
patients who underwent SND. The rate of occult pN2
was also about equal in the two groups (13). Ishiguro et /.
showed equivalency of L-SND for postoperative survival
compared to SND using propensity score (PS) quartile-
stratified Cox proportional hazard models in 147 patients
who underwent L-SND (7). We recently reported non-
inferiority of L-SND compared to SND for accuracy of
staging and postoperative prognosis, using a PS matching
method. Our results showed 5-year OS rates of 73.5% after
L-SND and 75.3% after SND group, with no significant
difference between the procedures, and a rate of occult
pN2 of 8.2% for each procedure (14). Hishida er al.
assessed the outcomes of 5,392 patients after complete
resection (lobectomy with SND or L-SND) for clinical
stage I-II NSCLC using an inverse probability of treatment
weighting-adjusted Cox model and found the impressive
result that L-SND had a favorable impact on postoperative
survival, compared with SND (hazard ratio =0.68, 95%
confidence interval: 0.60-0.77) (15).

L-SND has been suggested to be less invasive than
SND. Okada et al. found significantly lower postoperative
morbidity after L-SND (10.1%) compared to SND (17.3%),
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with the most common morbidity being arrhythmia,
including atrial fibrillation (AF) (6). Maniwa ez 4/. also
showed that postoperative arrhythmia tended to be more
common after SND than after L-SND (13). Intra- and
postoperative AF are associated with mediastinal lymph
node dissection and often require anticoagulant agents,
cause prolongation of hospital stay and brain infarction,
and may be fatal (16,17). The mechanism of onset involves
surgical maneuvers during mediastinal nodal dissection and
postoperative local inflammation around the vagal nerve,
especially the cardiac plexus, and pulmonary veins. L-SND
may prevent AF by avoiding resection of mediastinal
lymph node stations near the cardiac plexus or pulmonary
veins, and this hypothesis may be proven by the results of
Okada et al. Complications of recurrent nerve paralysis
after resection of nodal station 2R or 5 and chylothorax
after resection of nodal station 7 may also be prevented by
avoiding these stations using L-SND. Maniwa ez /. found
significantly shorter median operative times using L-SND
(211 min) compared to SND (250 min) (P=0.0005) (13).
Ishiguro er al. also showed that patients who underwent
L-SND had a shorter operative time (169.3 vs. 201.9 min,
P<0.001), in addition to less intraoperative blood loss
(65 vs. 220 g, P<0.001) and a shorter hospital stay (13 vs.
15 days, P<0.001) compared to patients who underwent
SND (7). These results (summarized in 7able I) all indicate
that L-SND is less invasive than SND, and lead us to
suggest that L-SND may be a better standard procedure
than SND in surgery for early stage NSCLC.

In contrast to this suggestion, the L-SND procedure has
been criticized in several studies. In particular, Bille ez 4.
conducted a retrospective study in 1,667 patients with
a diagnosis of clinical stage I NSCLC who underwent
complete lung resection with SND. Occult N2 disease was
detected in 9% of these patients (146/1,667), and risk factors
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for occult N2 disease were histology (adenocarcinoma) and
vascular invasion. Skip metastases (defined as N2 lymph
node involvement without N1 involvement) was observed
in 34% of patients with pN2 disease (47/139), and 16% of
patients with occult N2 disease had mediastinal lymph node
metastases beyond the extent of L-SND (6 with RUL tumors
and 2 with LUL tumors had metastasis to station 7; 6 with
RLL tumors had metastasis to station 2R or 4R; and 8 with
LLL tumors had metastasis to station 5 or 6); consequently,
it was concluded that SND should be performed even in
surgery for clinical stage I NSCLC (18). The rate of occult
N2 was similar and the rate of skip metastasis was higher
compared to previous reports (19). These results may reflect
the insufficiency of selected lymph node biopsy, systematic
nodal sampling, and hilar nodal dissection only for diagnosis
of true N2 disease, and we agree with the conclusion in
Bille et al. that mediastinal lymph node dissection should be
performed even in patients with clinical stage I NSCLC.

However, the question remains of whether SND is really
necessary for all patients with clinical stage I NSCLC. On
this issue, we have a different view to that of Bille et al.
From a therapeutic perspective, 22 patients with occult N2
disease had mediastinal lymph node metastases beyond the
extent of L-SND in Bille ez 4/., but half of these patients
had multiple station N2 metastases. Such patients would
be diagnosed with N2 disease and classified as stage IIIA
after L-SND, and consequently would have received
appropriate postoperative treatment. Only 11 patients had
metastasis to a sole lymph node station that might have
been missed by L-SND (2 with RUL tumors and 1 with a
LUL tumor with metastasis only in station 7; 3 with RLL
tumors with metastasis only in station 2R or 4R; and 5 with
LLL tumors with metastasis only in station 5 or 6). These
patients would have received a benefit from SND in terms
of accurate staging, but these cases amounted to only 0.66%
of all patients (11/1,667). Furthermore, 22 patients with
occult N2 disease beyond the extent of L-SND could not
have received a true RO operation if they had undergone
L-SND, but we have no evidence that SND improved the
postoperative survival of these patients.

As mentioned above, Asamura et /. showed a poor
prognosis of RLL or LLL tumors with both subcarinal
and superior mediastinal lymph node metastases, even if
SND was performed (10). Aokage et al. also found that a
primary RUL or LUL tumor with metastasis to station 7
was associated with poor 5-year survival of 9.1% (20), and
Hishida ez al. showed a poorer prognosis for patients with
pN2 disease outside the L-SND area, even after SND (15).
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In 78 patients with ¢N2/pN2 stage IITA NSCLS, Matsunaga
et al. showed greatly inferior postoperative 5-year DFS
in patients with a RUL or LUL tumor with lower
mediastinal (station 7, 8, 9) nodal metastases or a RLL or
LLL tumor with upper mediastinal (station 2R, 4R, 5, 6)
nodal metastases, compared to patients with a RUL or
LUL tumor with only upper mediastinal nodal metastases
or a RLL or LLL tumor with only lower mediastinal nodal
metastases (0% vs. 29.6%, P<0.001) (21). Given these results,
it is unclear whether SND improves survival in patients with
occult N2 disease beyond the extent of L-SND.

In terms of invasiveness, Bille et #/. found that 28%
of patients had postoperative complications, which is a
higher rate than in previous reports, and that the most
common complication was AF (7.5%). As mentioned above,
postoperative AF is associated with mediastinal lymph node
dissection (16,17) and L-SND may prevent postoperative
AF by leaving specific mediastinal lymph node stations
near the cardiac plexus or pulmonary veins untouched and
unresected, as found by Okada et 4/. Thus, considering the
results of Bille ez /. from therapeutic and postoperative
perspectives, we consider that L-SND seems to be the more
favorable procedure in surgical treatment of early stage
NSCLC, compared to SND.

It is impossible to cure all patients with occult N2
disease completely, even if SND is used in surgery, and it
is also impossible to eliminate postoperative complications
completely, even if L-SND is performed during surgery.
Therefore, the question of which of L-SND and SND
is preferable for patients with early stage NSCLC may
depend on which of minimization of the risk of overlooking
occult N2 patients with an increased risk of postoperative
complications among all patients compared to reduction of
the risk of total postoperative complications with sacrifice
of a few patients is more beneficial for all patients with early
stage NSCLC. This is a difficult and somewhat ethical issue,
and there is insufficient evidence to resolve this problem
because all reported studies to date, including Bille ez 4/,
have been conducted retrospectively. To help to resolve this
issue, a well-designed prospective randomized controlled trial
(RCT) comparing L-SND to SND in patients with clinical
stage I-II NSCLC is currently ongoing in Japan JCOG1413,
L-SPEC trial). We anticipate that our opinions stated above
will be supported by the results of this RCT.
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