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Abstract

The aims of this study were to reveal the prognostic factors of cN2-
pN2 and to define the criteria to select appropriate surgical candi-
dates.

From 1982 to 1997, 40 patients with ¢N2 were operated on, who
actually had pN2. We retrospectively analyzed the survival of the-
se 40 patients by means of a univariate and multivariate analysis.
The overall 5-year survival rate of the cN2-pN2 patients was 21%.
According to multivariate analysis, single metastatic MLN station,
absence of parietal pleural involvement and low CEA level impro-
ved the prognosis. The 5-year survival rate of the patients with all

of the three prognostic factors (n=6) was 67% and that of those
with two prognostic factors (n=9) was 21%, compared with 0% in
those with one or none (n=24) (p<0.01 and p=0.05, respectively).
Even in cN2-pN2, patients with these three prognostic factors can
benefit from primary surgical treatment, and can have long-term
survival.
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Introduction

There is a controversy in the literature about the indication of
surgical treatment for pathological N2 (pN2) non-small cell lung
cancer (NSCLC). Many series have reported 5-year survival ra-
tes ranging from 10% to 41% after primary surgery (1-4) and ran-
ging from 17% to 32% after induction therapy followed by sur-
gery (5,6), which were not satisfactory. Particularly, preoperati-
vely discovered pN2 (cN2-pN2), in comparison with preoperati-
vely unsuspected pN2 (cNO-1-pN2), is mostly reported to be as-
sociated with poor results, for which surgical treatment is cont-
raindicated (4,7). However, selected groups of patients with pN2
have been shown to survive for five or more years after surgical
treatment (1-3). For patients with pN2, surgical treatment is the
only modality to obtain long-term survival. The opportunity for
cure should not be denied because of rigid policies in surgical in-
dication.

This retrospective study reports the survival of 40 patients with resec-
tion of cN2-pN2. By means of a univariate and multivariate analysis,
it also seeks the prognostic factors and candidates for surgery.
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Materials and Methods

a) Eligibility criteria: From September 1982 to March 1997,
94 patients clinically diagnosed to have N2 (cN2) NSCLC
underwent resection at Hokkaido University Hospital. Prior
to March 1997, cN2 patients (except bulky cN2) with other-
wise operable NSCLC had been considered to be candidates
for surgical treatment in our institution. Forty patients
among this patient population who were actually with pN2
comprised this study group.

b) Demographic characteristics: The patient population
consisted of 28 males and 12 females with a mean age of 61
years (range 36 to 80 years).

c) Staging classification: All patients were staged clinically
according to the TNM classification of the International
Union Against Cancer (UICC).

d) Diagnostic procedures: Clinical staging was preoperati-
vely done based on information from chest roentogenog-
raphy, bronchoscopy, CT scan of the chest and abdomen,
magnetic resonance imaging (MRI) or CT scan of the brain,
and bone scan.

e) Mediastinal staging: The clinical diagnosis of mediastinal
lymph node (MLN) involvement was determined by staff ra-
diologists and based on the CT findings. MLNs larger than 1
cm, 1.5 cm for subcarinal nodes, in short-axis diameter were
defined as positive on CT (8,11). Routine mediastinoscopic
examination was not performed except in patients with sus-
pected contralateral nodal involvement.

f) Surgical technique: In all the patients, a posterolateral
thoracotomy was the standard approach. The technique of
resection of the primary lung tumor consisted of no less than
lobectomy combined with systemic mediastinal lymphade-
nectomy.

g) Adjuvant therapy: Adjuvant treatment was applied in 34
patients, and doses of postoperative mediastinal radiation
were 40 to 50 Gy; chemotherapeutic agents used were predo-
minantly vindesine sulfate, cisplatin or mitomycin-C combi-
ned with fluorouracil.

h) Statistical analysis: Survival rate was calculated accor-
ding to the Kaplan-Meier method. For univariate analysis,
the log-rank statistics were used. A Cox regression analysis
was carried out by a conditional backward procedure and
processing categorical covariates with the deviation method.
A significance level of 0.05 was used for adding and deleting.
The data were considered significant when the p-value did
not exceed 0.05.

Results

Postoperative survival of cN2 patients classified by the pN-
stage are shown in Figure 1. The 5-year survival rate of the
40 patients with cN2-pN2 was 20.9%.

A number of factors have been studied to assess their influ-
ence on survival after resection of ctN2-pN2 disease. Patients
with low CEA level had 5-year survival of 35.2%; 5-year sur-

Turkish Respiratory Journal, December 2004, Vol. 5, No. 3

vival was nil in high CEA level (p=0.03, Table 1). Involve-
ment of the parietal pleura, which represents invasion of
chest wall, diaphragm, mediastinal pleura and parietal peri-
cardium, had some importance; patients without involve-
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Figure 1. Kaplan-Meiyer survival curves of clinical N2 (cN2) patients classified
by the pathological N (pN) stage. Five-year survival rates are shown in the figu-
re. [pNO, patients with cN2 but postsurgically pNO (n=45); pN1, cN2 but post-
surgically pN1 (n=8); pN2, cN2 and postsurgically pN2 (n=40); pN3, cN2 but
postsurgically pN3 (n=1)].

ment of parietal pleura had a better 5-year survival (25.0%)
than those with involvement of parietal pleura (0%)
(p=0.06, Table 2). Metastasis to subcarinal nodes was associ-
ated with poorer prognosis than no metastasis to subcarinal
nodes: 5.9% vs 32.1%, respectively (p=0.03, Table 3). There
was a trend towards improved survival of patients with me-
tastasis to only one MLN station compared with those who
had metastasis to two or more MLN stations: 42.9% vs 6.3%,
respectively (p=0.09; Table 3). Also, a trend toward survival
advantage was seen in patients who had metastasis to one or
two MLNs than in those with metastasis to three or more
MLNSs: 32.6% vs 8.3%, respectively (p=0.07, Table 3).

For Cox model, all the prognostic factors were used as cova-
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Figure 2. Survival curves of cN2-pN2 patients with or without three prognostic
factors. The three factors are single metastatic MLN station, tumor without invol-
vement of parietal pleura and low CEA level. Five-year survival rates are shown
in the figure. Survival curve of the subgroup with one or no factor (n=24) versus
that of the subgroup with three factors (n=6) or two factors (n=9) show signifi-
cant differences. (p<0.01 and p=0.05, respectively. Log-rank test).
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Table 1. Survival rates by clinical characteristics of the patients and
types of treatment in cN2-pN2 patients (n=40)

Table 2. Survival rates by the tumor characteristics in cN2-pN2
patients (n=40)

riates. Among them, three were significantly related with
survival: the number of metastatic MLN stations (multiple
vs single) (p=0.02), involvement of parietal pleura (present
vs absent) (p=0.02), and the preoperative CEA level (2.5
ng/ml or higher vs lower than 2.5 ng/ml) (p=0.05; Table 4).
Neither metastasis to subcarinal nodes nor the number of
metastatic MLNs played a significant role in the Cox model.
When these three prognostic factors (i.e. a single metastatic MLN
station, absence of parictal pleural involvement and a low CEA
Jevel) were combined, we observed marked survival differences
among the patients with cN2-pN2 NSCLC. The 5-year survival
in patients with all of three prognostic factors (n=6) was 67% and
in those of two prognostic factors (n=9) was 21%, compared with
0% in those with one or none (n=24) (p<0.01 and p=0.05, res-
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Survival rates Survival rates
Variable No. of 3-year  5-year |p-value* Variable No. of 3-year 5-year p-value*
patients (%) (%) patients (%) (%)
Total group 40 25.0 20.9 - Tumor site 0.70
Age (yr) 0.11 Right 24 25.8 19.3
<60 20 40.0 40.0 Left 16 25.0 25.0
>60 20 6.9 0.0 Lobar distribution 0.40
Sex 0.14 Upper or middle 24 331 24.8
Male 28 337 269 lobe
Female 12 8.3 8.3 Lower lobe 14 14.3 14.3
CEA (ng/mL)** 0.03 Main bronchus 2 0.0 0.0
<2.5 16 42.2 35.2 Tumor size (cm) 0.30
22.5 23 13.0 0.0 <3 6 338 333
SCC (ng/mL)** 0.27 >3 34 238 17.8
<2.0 19 372 279 Involvement of
>2.0 5 20.0 20.0 parietal pleura** 0.06
Extent of resection 0.25 Absent 28 30.0 250
Lobectomy or 23 31.6 237 Present 12 16.7 0.0
Bilobectomy Separate tumor
Pneumonectomy 17 7 17.7 nodules in the
Adjuvant therapy 0.93 same lobe 0.27
Chemotherapy 34 24.3 20.2 Absent 34 26.3 21.0
and/or radiotherapy Present 6 16.7 16.7
No 6 333 0.0 Histology of
CEA, carcinoembryonic antigen; SCC, squamouse cell carcinoma the tumor 0.31
aRtigen, Squamous cell
#The data are considered significant when the p-value does not e i 20 37.0 278
exceed 0.05 in the log-rank test.
#The sum of the subgroups does not equal 40 because of missing ki
data. cell carcinoma 20 15.0 15.0

*The data are considered significant when the p-value does not
exceed 0.05 in the log-rank test.

##|nvolvement of parietal pleura represents invasion of chest wall,
diaphragm, mediastinal pleura and parietal pericardium.

pectively; Figure 2). Furthermore, four out of six (67%) patients
with all of three prognostic factors survived more than seven ye-
ars without any evidence of recurrence (Figure 2).

Discussion

The surgical indications for pN2-NSCLC patients are open
to debate. Some authors mentioned that, among pNZ2, pre-
operatively unsuspected (cNO-1) pN2 lesions were usually
subcapsular and had chances of eventual cure (1-3,9,10),
while several studies showed that preoperatively discovered
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Table 3. Survival rates by lymph node status in ¢N2-pN2 patients
(n=40)

Survival rates
Variable No. of 3-year  5-year | p-value*

patients (%) (%)

Number of metastatic

MLN stations 0.09
One station 16 42.9 42.9
Two or more 24 12.5 6.3
stations

Number of metastatic

MLNs** 0.07
One or two nodes 12 40.7 32.6
Three or more nodes 27 8.3 8.3

Metastasis to N1 nodes 0.27
Absent 18 25.4 16.9
Present 22 25.6 25.6

Metastasis to subcarinal

nodes 0.03
Absent 23 40.1 32:1
Present 17 5.9 5.9

MLN, mediastinal lymph node

*The data are considered significant when the p-value does not
exceed 0.05 in the log-rank test.

**The sum of the subgroups does not equal 40 because of missing
data.

Table 4. Covariates related to survival in the Cox model in cN2-pN2
(n=39)*

Variable Hazard ratio 95% Cl p-value**

Number of metastatic
MLN stations

Multiple vs single 3:13 1.24 -7.88 0.02

Involvement of

parietal pleura

Present vs absent 2.90 1.20 - 7.05 0.02
CEA (ng/mL)
2 25vs< 2.5 2:26 1.01 - 5.06 0.05

Cl, confidence interval; MLN, mediastinal lymph node; CEA, carci-
noembryonic antigen

*The sum of the group does not equal 40 because CEA level is
unknown in one case.

**p-value in the Cox model.
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(cN2) pN2 lesions presented ominous findings and surgical
treatment was contraindicated (4,7). On the other hand, nu-
merous studies have consistently documented better survival
of selected patients with pN2 after surgical treatment and
survival of longer than five years without any evidence of re-
currence (1-3). Watanabe et al. (11) have advocated that,
even in cN2-pN2, curative resection should always be under-
taken to obtain 5-year survival rates as high as 20%. Since
definitive surgery is the only means for reasonable hope for
cure, it is worthwhile selecting the cN2-pN2 patients who
would benefit from surgical treatment and defining realistic
criteria for this selection.

Since CEA level is a well-known prognostic factor (12,13),
we routinely measured CEA level. In a large number of pati-
ents with NSCLC, CEA level demonstrated a TNM staging
independent prognostic factor (13). All of 23 patients with a
preoperative value of 2.5 ng/mL or higher died within three
years after surgical treatment, whereas five patients (31%)
out of 16 with CEA level lower than 2.5 ng/mL survived mo-
re than five years.

Among the examined lymph node characteristics, the num-
ber of metastatic MLN stations influenced survival in the
Cox model. Previous reports also point out that involvement
of a single MLN station brought about significantly better
survival than that of multiple MLN stations (1-3,14-16).
Metastasis to subcarinal nodes documented a parameter for
the prognosis, but was conflicting. Although some reported
significant survival benefit in patients without metastatic
subcarinal nodes (14), others found no significant difference
in survival (15, 16). In this study, when CEA level was exc-
luded, the Cox model revealed that metastasis to subcarinal
nodes was also a significant factor.

In most reports, lower pathological T (pT)-stage is associated
with significantly better 5-year survival (2,15). Since pT-sta-
ge contains a variety of prognostic components, we evalu-
ated three components, namely, tumor size, whether the tu-
mor involves parietal pleura or not, and whether separate tu-
mor nodules are in the same lobe or not. In the Cox model,
involvement of parietal pleura was the only component in
pT-categories that significantly influenced survival.

When the three prognostic factors, namely, a single metasta-
tic MLN station, absence of parietal pleural involvement
and a low CEA level were combined, patients with cN2-pN2
achieved 66.7% 5-year survival by primary resection.

For evaluation of tumor extent as well as mediastinal staging,
thoracoscopy is reported to be a useful modality in NSCLC
(15). Thoracoscopy allowed us to determine the extent of
the primary tumor; a biopsy could be performed if necessary
to confirm tumor invasion, and suspicious MLN lesions co-
uld be sampled. If patients are diagnosed to have good prog-
nosis by surgery, they should subsequently undergo resection.
And if not so, they should undergo induction chemotherapy
protocols followed by surgical treatment.
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We conclude from this study that evidently there is a selec-

ted

group of patients despite cN2-pN2 who can be effectively

treated by primary surgery with prolonged survival.
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