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Skip metastasis in non-small cell lung cancer:
does it affect the prognosis?

Kaguk hacreli disi akciger kanserinde skip metastazi: Prognozu etkiler mi?
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ABSTRACT

Background: This study aims to examine skip metastases
in patients who had resection due to non-small cell lung
cancer.

Methods: A total of 111 patients (94 males, 17 females;
mean age: 58.9+10.2 years; range 35 to 82 years) who
were diagnosed with non-small cell lung cancer and in
whom an ipsilateral mediastinal lymph node metastasis
was detected based on the pathological examination of the
RO pulmonary resection samples between January 2005
and December 2011 in our clinic were retrospectively
analyzed. The patients were divided into two groups: the
skip metastasis group (sSN2) (group 1, n=55) [N1(-), N2(+)]
and non-skip ipsilateral mediastinal lymph node metastasis
group (nsN2) (group 2, n=56) [N1(+), N2(+)].

Results: The median survival was 25 months and five-
year overall survival rate was 13% for both study groups.
Five-year overall survival rate was higher in group 1,
compared to group 2 (20% vs. 7.4%, respectively), although
the difference was not statistically significant (p=0.084).

Conclusion: Our study results show that five-year overall
survival rates of operable patients with skip metastases are
higher than those without skip metastases, although the
difference is not statistically significant.

Keywords: Mediastinal lymph node; non-small cell lung cancer;
skip metastasis.
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Amag: Bu calismada kucuk hiuicreli dig1 akciger kanseri

nedeni ile rezeksiyon yapilan hastalarda skip metastazlari
incelendi.

Calisma plani: Klinigimizde Ocak 2005 - Aralik 2011
tarihleri arasinda kuguk huicreli dis1 akciger kanseri tanist
konan ve RO akciger rezeksiyonu orneklerinin patolojik
incelemesi sonucunda ayni taraf mediastinal lenf nodu
metastazi saptanan toplam 111 hasta (94 erkek, 17 kadin;
ort. yas: 58.9+10.2 yil; dagilim 35-82 yil) retrospektif
olarak incelendi. Hastalar skip metastazli grup (sN2)
(grup 1, n=55) [N1(-), N2(+)] ve skip metastazi olmayan
ayn1 taraf mediastinal lenf nodu metastazli grup (nsN2)
(grup 2, n=56) [N1(+), N2(+)] olmak uizere iki gruba ayrildi.

Bulgular: Her iki ¢alisma grubunda medyan sagkalim
25 ay olup, bes yillik genel sagkalim orani %13 idi. Bes
yillik genel sagkalim orani grup 2’ye kiyasla grup 1'de
daha yuksek olmakla birlikte (sirasiyla %7.4’e karsin %20),
fark istatistiksel olarak anlamli degildi (p=0.084).

Sonug¢: Calisma sonuglarimiz istatistiksel olarak anlaml
bir fark olmasa da skip metastazi olmayan hastalara
kiyasla, skip metastazli ameliyat edilebilir hastalarda beg
yillik genel sagkalim oraninin daha yuksek oldugunu
gostermektedir.

Anahtar sozciikler: Mediastinal lenf nodu; kucuk hucreli disi
akciger kanseri; skip metastazi.
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The stage and the associated lymph node involvement
are the most important factors affecting survival
in patients with lung cancer."! The accepted model
for the lymphatic drainage in non-small cell lung
cancer (NSCLC) is the spread from the tumor to
the intraparenchymal lymph nodes and, then, to the
hilar lymph nodes. The next station is the ipsilateral
mediastinal lymph nodes.” In some cases with
unexplained mechanisms, the mediastinal lymph
node metastasis occurs without the intraparenchymal
and hilar lymph node involvement, which is known as
a skip metastasis.*!

In this study, we aimed to examine skip metastases in
patients who had resection due to NSCLC and compare
the results with those without a skip metastasis.

PATIENTS AND METHODS

A total of 111 patients (94 males, 17 females; mean
age 58.9+10.2 years; range 35 to 82 years) who were
diagnosed with NSCLC and in whom an ipsilateral
mediastinal lymph node metastasis was detected based
on the pathological examination of the RO pulmonary
resection samples between January 2005 and December
2011 in our clinic were retrospectively analyzed. All
patients were preoperatively evaluated using chest
X-ray, while 54 patients (48.6%) underwent thoracic
computed tomography (CT) and 57 patients (51.4%)
operated after the year of 2008 underwent whole body
positron emission tomography (PET)/CT. Preoperative
invasive staging methods such as endobronchial
ultrasound (EBUS) or mediastinoscopy were performed
for possible mediastinal lymph node metastases on
PET/CT or CT scan. When pathological N2 disease
was detected, the patients were referred to neoadjuvant
therapy and were excluded from the study. Only the
patients with an incidental ipsilateral mediastinal
lymph node metastasis based on the postoperative
histopathological examination results were included in
the study. Anatomic resection and mediastinal lymph
node dissection were performed for all patients with
no evidence of mediastinal lymph node involvement
or distant metastasis. Three cycles of platinum-based
adjuvant chemotherapy were applied to all patients
following surgery. The patients were divided into two
groups: the skip metastasis group (sN2) (group 1, n=55)
[N1(-), N2(#+)] and non-skip ipsilateral mediastinal
lymph node metastasis group (nsN2) (group 2, n=56)
[N1(+), N2(+)].

The study was conducted in accordance with the
ethical standards of the related committee on Human
Experimentation (institutional and national) and with
the Helsinki Declaration.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 20.0 software (IBM Corp., Armonk,
NY, USA). The quantitative data were analyzed using
the Kolmogorov-Smirnov test for compatibility with
normal distribution. Parametric methods were used to
analyze normally distributed homogeneous variables,
while non-parametric methods were used to analyze
abnormally distributed homogeneous variables. The
categorical data were compared using the Pearson’s
chi-square test. Survival analysis was made using the
Kaplan-Meier plot and log-rank tests. A p value of
<0.05 was considered statistically significant with 95%
confidence interval.

RESULTS

Of 111 patients, 28 had possible N2 disease by
preoperative examinations either by CT or PET/CT
scan. Sixteen patients had mediastinoscopy and 12 had
both EBUS and mediastinoscopy. The histological
assessment revealed a squamous-cell carcinoma
in 59 (53.1%), adenocarcinoma in 50 (45.1%), and
large-cell carcinoma in two patients (1.8%). The
five-year survival rate was 14% in adenocarcinomas,
13.6% in squamous-cell carcinomas, and 0% in large-
cell carcinomas, indicating no statistically significant
difference (p=0.078). There was no statistical
significant difference in age, gender, comorbidities,
and smoking history between the groups. However,
the incidence of subcarinal lymph node metastasis was
significantly higher in patients with skip metastases
(p=0.018) (Table 1).

Sixty-four patients had upper lobe (57.6%), 44 had
lower (39.7%), and three patients had middle lobe
tumor (2.7%). There was no difference in survival rates
between the patients with upper and lower lobe tumors
(p=0.091). In addition, in the sN2 group, 31, 23 and
1 patient had tumors located at the upper, lower and
middle lobes, respectively. There was no association
between the presence of SN2 and the upper-lower lobe
distinction (p=0.695) (Figure 1). Additionally, the
prognoses of the patients with upper and lower lobe
tumors were examined in the sN2 group. We found
that the mean survival was 38 months in the patients
with upper lobe tumors and 21 months in those
with lower lobe tumors, although the difference was
not statistically significant (p=0.114). Lymph node
distribution of is shown in Table 2.

The mean follow-up was 31.8+2.4
(range 2 to 105) months. The median overall survival
was 25 (range 0 to 105) for both groups and five-year
overall survival rates were 20% and 7.4% in group 1
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Table 1. Characteristics of patients

sN2 (n=55) nsN2 (n=56)
n Mean+SD n Mean+SD p

Age (year) 57.1+11.1 60.8+8.8 0.74
Gender 0.71

Male 50 44

Female 5 12
Comorbidities 0.473

Yes 15 12

No 40 44
Smoking 0.057

+ 40 35

- 15 21
SCC/AC/LCC 33/21/1 26/29/1 0.091
Upper/middle/lower 31/1/23 33/2/21 0.695
Subcarinal 0.018

+ 17 7

- 38 49

sN2: Skip metastasis; nsN2:
AC: Adenocarcinoma; LCC: Large-cell carcinoma.

and group 2, respectively. Although five-year overall
survival rate was higher in group 1, there was no
statistically significant difference between the groups
(p=0.084) (Figure 2).

DISCUSSION

The presence or absence of mediastinal lymph node
metastasis is one of the most important factors
determining the prognosis alone in patients with
NSCLC.!"3 Therefore, the examination of lymph nodes
is critical step.®” The incidence of pathological N2
disease following surgical resection and systematic
mediastinal lymph node dissection varies between
17.6 and 26.5%.® In addition, the incidence of sN2 in
the N2 group varies between 20 and 40%.*" In our
study, the incidence of N2 disease was 13.9% and the
incidence of sN2 in the N2 group was 49.5%, consistent
with the literature.

Some N2(+) cases may not have N1 involvement.
This is known as a skip metastasis, as previously
described. However, there is no precise data about the
pathway of sN2 occurrence, and various mechanisms
have been discussed, to date. One of these mechanisms
is the presence of direct lymphatic channels extending
through the mediastinum. It has been reported that
the spread of upper lobe-based tumors directly to
the mediastinal lymph nodes is more common.®
In addition, Takizawa et al."”) attempted to demonstrate
the pathways of skip metastases to the mediastinum.
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non-skip metastasis; SD:

Standard deviation; SCC: Squamous-cell carcinoma;

There are several thoughts on the examination
of mediastinal lymph nodes during the operation;
however, it has been shown that the systematic
mediastinal lymph node dissection is much effective
than the mediastinal lymph node sampling in
detecting sN2, as it is more sensitive in detecting
micro-metastases.”? In the present study, we used
systematic mediastinal lymph node dissection
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Figure 1. Long-term survival curves of skip metastasis/non-skip
metastasis patients.
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Table 2. Lobe-specific lymph node distribution

#2  #4  #5  #6  #1 #8 #9
Right upper lobe 3 20 0 0 6 1 0
Right middle lobe 1 1 0 0 3 1 1
Right lower lobe 0 8 0 0 19 9 4
Left upper lobe 1 7 25 17 7 2 3
Left lower lobe 0 1 5 5 6 1 3

# Lymph node station.

rather than mediastinal lymph node sampling, and
accordingly, ipsilateral mediastinal lymph node
dissection was performed in all patients.

Furthermore, the histological type was reported to
have no effect on the long-term survival in the studies
by Yoshino et al.'” and Gunluoglu et al."V between the
long-term survival and tumor histology of sN2 patients
and nsN2 patients. Nevertheless, there is no consensus
about the presence of a predominant histological type
in sN2 patients.®1°12 Squamous-cell carcinomas are
more common in the SN2 group in several studies,® >4
whereas the incidence of adenocarcinomas is higher in
the other studies.?®!%! The squamous-cell carcinomas
were reported to cause sN2 more commonly in our
patient group; however, we found no statistically
significant difference in the sN2 rates between the
squamous-cell carcinomas and adenocarcinomas.

In the majority of studies, sN2 patients have
been reported to have a better prognosis, compared
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Figure 2. Prognosis-survival curves of lower lobe/upper lobe tu-
mor patients in the skip metastasis group.

to those with sN2 and nsN2.5!1%15171 Riquet et al.®
showed that the five-year survival outcomes were
significantly higher in patients with skip metastases.
However, Tanaka et al.'® compared the five-year
survival rates of sN2 patients and nsN2 patients, and
found no significant difference. Similarly, Yoshino et
al.l% reported no statistically significant difference,
although the five-year survival rates of the patients
with and without SN2 were 35% and 13%, respectively.
In our study, similarly, we found that the five-year
overall survival rate was higher in sN2 patients;
however, it did not reach statistical significance. On
the other hand, the difference can reach statistical
significance in larger-scale studies.

There are also several studies investigating the lobes
causing skip metastases, and the upper lobe tumors
have been reported to cause SN2 more commonly.®!18!
Although there was a higher number of SN2 in the upper
lobe tumors in the present study, the difference was not
statistically significant (p=0.695). Additionally, the
mean survival time of the patients with upper lobe
tumors was longer compared to those with lower lobe
tumors, the difference was not statistically significant.

When the lymph node stations in the sN2
patient group were evaluated, it can be seen that the
involvement of the upper mediastinal lymph node
stations, particularly, were more common. However,
there is no definite conclusion on this involvement
in the literature.*> It can be attributed to the fact
that sN2 involvement is more common in the upper
lobe tumors. In addition, there is no final consensus
on the number of sN2 stations. As aforementioned,
particularly in the study by Misthos et al.,® the
subcarinal lymph node involvement was at a lower rate;
however, this type of involvement was significantly
higher as a single station in the present study, which
makes this finding quite interesting.

In conclusion, our study results show that five-
year overall survival rates of operable patients with
skip metastases are higher than those without skip
metastases, although the difference is not statistically
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significant. However, there is a need for further large-
scale studies. In addition, the present study focused on
the localization and number of lymph node stations
particularly in patients with skip metastases, different
from previous studies. Based on our study results, SN2
involvement is more common in the subcarinal lymph
node station as a single station, and lower survival
rates of the lower lobe tumors with sN2 should not be
ignored.

Declaration of conflicting interests

The authors declared no conflicts of interest with respect to
the authorship and/or publication of this article.

Funding

The authors received no financial support for the research
and/or authorship of this article.

REFERENCES

1. Rusch VW, Crowley J, Giroux DJ, Goldstraw P, Im JG,
Tsuboi M, et al. The IASLC Lung Cancer Staging Project:
proposals for the revision of the N descriptors in the
forthcoming seventh edition of the TNM classification for
lung cancer. J Thorac Oncol 2007;2:603-12.

2. Mountain CF, Dresler CM. Regional lymph node classification
for lung cancer staging. Chest 1997;111:1718-23.

3. Libshitz HI, McKenna RJ Jr, Mountain CF. Patterns of
mediastinal metastases in bronchogenic carcinoma. Chest
1986;90:229-32.

4. Riquet M, Hidden G, Debesse B. Direct lymphatic
drainage of lung segments to the mediastinal nodes. An
anatomic study on 260 adults. J Thorac Cardiovasc Surg
1989;97:623-32.

5. Misthos P, Sepsas E, Athanassiadi K, Kakaris S, Skottis I.
Skip metastases: analysis of their clinical significance and
prognosis in the ITIA stage of non-small cell lung cancer. Eur
J Cardiothorac Surg 2004;25:502-8.

6. Fukui T, Mori S, Yokoi K, Mitsudomi T. Significance of the
number of positive lymph nodes in resected non-small cell
lung cancer. J Thorac Oncol 2006;1:120-5.

7. Naruke T, Tsuchiya R, Kondo H, Nakayama H, Asamura H.

234

10.

11.

13.

14.

15.

16.

17.

18.

Lymph node sampling in lung cancer: how should it be done?
Eur J Cardiothorac Surg 1999;16:17-24.

Riquet M, Assouad J, Bagan P, Foucault C, Le Pimpec
Barthes F, Dujon A, et al. Skip mediastinal lymph node
metastasis and lung cancer: a particular N2 subgroup with a
better prognosis. Ann Thorac Surg 2005;79:225-33.
Takizawa H, Sakiyama S, Tsuboi M, Tangoku A. Demonstration
of the skip metastasis pathway for N2 non-small cell lung
cancer. J Thorac Cardiovasc Surg 2014;147:50-2.

YoshinoI, YokoyamaH, Yano T, Ueda T, Takai E, Mizutani K,
et al. Skip metastasis to the mediastinal lymph nodes in non-
small cell lung cancer. Ann Thorac Surg 1996;62:1021-5.
Gunluoglu Z, Solak O, Metin M, Gurses A. The prognostic
significance of skip mediastinal lymphatic metastasis in
resected non-small cell lung cancer. Eur J Cardiothorac Surg
2002;21:595.

. Kawano R, Hata E, Ikeda S, Yokota T. Lobe-specific skip

nodal metastasis in non-small cell lung cancer patients. Ann
Thorac Cardiovasc Surg 2008;14:9-14.

Tanaka F, Takenaka K, Oyanagi H, Fujinaga T, Otake Y,
Yanagihara K, et al. Skip mediastinal nodal metastases
in non-small cell lung cancer. Eur J Cardiothorac Surg
2004;25:1114-20.

Ilic N, Petricevic A, Arar D, Kotarac S, Banovic J, Ilic NF,
et al. Skip mediastinal nodal metastases in the II1a/N2 non-
small cell lung cancer. J Thorac Oncol 2007;2:1018-21.
Prenzel KL, Monig SP, Sinning JM, Baldus SE,
Gutschow CA, Grass G, et al. Role of skip metastasis to
mediastinal lymph nodes in non-small cell lung cancer. J
Surg Oncol 2003;82:256-60.

Nakagiri T, Sawabata N, Funaki S, Inoue M, Kadota Y,
Shintani Y, et al. Validation of pN2 sub-classifications in
patients with pathological stage IIIA N2 non-small cell lung
cancer. Interact Cardiovasc Thorac Surg 2011;12:733-8.
Komatsu H, Mizuguchi S, Izumi N, Chung K, Hanada S,
Inoue H, et al. Sialyl Lewis X as a predictor of skip N2
metastasis in clinical stage IA non-small cell lung cancer.
World J Surg Oncol 2013;11:309.

Isitmangil T. The IASLC Lung Cancer Staging Project:
proposals for the forthcoming Seventh Edition of the TNM
classification of non-small cell lung cancer. Turk Gogus Kalp
Dama 2008;16:58-64.



