
The diagnosis and treatment of lung cancer has
changed in many ways over the years, as we can attest
after more than 20 years’ experience. Survival rates, on
the other hand, have hardly changed at all. Nonetheless,
there has been progress and further developments are
expected to improve our present ability to diagnose and
treat the serious disease of lung cancer.

Although the focus of this editorial is treatment and
not diagnosis, we would be remiss if we failed to
mention important new techniques such as positron
emission tomography and endoscopy, especially
endoscopic surgery.1-3 Nor should lung cancer staging be
overlooked. The most recent revision of the TNM system
was carried out by Mountain4; however, further revision
is needed to include the subgroups present within each
stage because prognosis depends on precise staging—
even in stage I.5

In this article, we discuss the changes that have
occurred over the past few years, especially in the
treatment of stage I disease—the subject of an article by
Padilla and colleagues in this month’s journal.6 Stage I
offers the most favorable prognosis, yet it is precisely
this stage which has been subject to the greatest amount
of change and controversy. 

The emergence of video-assisted thoracoscopy has
had a significant impact on treatment, leading some
groups to alter their surgical approaches to treating stage
I lung cancer. Video-assisted thoracoscopic surgery was
first described in 1994 by Giudicelli et al7 and its utility
was confirmed by later studies8-10—in Spain, particularly
through the work of Loscertales et al.10 According to
recent studies, the survival rate for patients undergoing
video-assisted lobectomy is similar to that of
conventional surgery.11,12 Patient enrollment in studies
carried out thus far has been strictly limited to those
with clinical features amenable to the technique: clinical
stage I, neoplasms that are both peripheral and smaller

than 5 cm, absence of significant pleural adhesions,
nearly total interlobar fissure, and no pulmonary hilum
involvement.8 However, certain technical aspects of this
procedure are still subject to debate. One study reported
that video-assisted lobectomy can be performed without
difficulty in patients with largely fused fissures.13 Others
have found that 2% to 3% of lymph nodes—an
oncologically insignificant percentage—are missed in
video-assisted mediastinal lymph node dissection.14 The
effectiveness of the technique for lung resection has
been questioned and some authors report no significant
differences between this technique and limited
thoracotomy. Although Nomori et al15 observed less pain
in the early postoperative period with the new approach,
they found no benefits—in terms of respiratory
function—at 2 weeks postintervention. Nonetheless,
lack of experience appears to be the main reason video-
assisted lobectomy is not more widely used.

In the surgical treatment of stage I disease, the
effectiveness of systematic lymph node dissection and its
impact on survival is the object of a great deal of
controversy. The article by Padilla and colleagues6 is
quite interesting because it provides a thorough
discussion of this issue and the causes of death in
patients undergoing surgery for stage IA lung cancer. It is
clear that systematic lymph node dissection should
permit better tumor staging, even though some authors—
as the authors note—have reported finding no significant
differences between systematic lymph node dissection
and nodal sampling. Previous studies have reported that
systematic dissection improves survival16,17; the findings
of Padilla and colleagues, however, contradict those
results. They conclude that more studies are clearly
needed. It is important to note the numerous patients in
the study with stage IA disease who died from causes
unrelated to the surgically-resected tumor (39.7% of the
deaths that occurred during the follow-up period). These
results are similar to those reported by other recent
studies.18 Given this high rate of comorbidity, patients
undergoing surgery for stage IA lung cancer should be
intensively monitored afterwards. 

Limited segmental resection has been described as a
viable surgical option for stage I patients at high risk
from surgery. In these cases, the tumor should be
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peripherally located, classified T1N0M0, and not be
endoscopically visible. Even when these criteria were
met, the classic trial carried out by the Lung Cancer
Study Group found a high rate of locoregional
recurrence.19 Results of extended segmentectomy for
patients at stage T1N0 with peripherally-located tumors
smaller than 2 cm has been shown to be similar to those
achieved by lobectomy.20 A recent study suggested that
candidate selection be based on imaging criteria of
peripheral tumors likely to be less aggressive. In these
cases, a segmentectomy would be justified.21 The
validity of segmental resection for stage IA lung cancer
is still open to debate and more studies are needed to
establish its equivalence—in terms of survival—to more
extensive resections.

The use of induction chemotherapy to improve
survival in early stages of lung cancer has also fueled a
lively debate. The rationale behind this strategy is that
many recurrences in patients treated for stage I and II
lung cancers are due to micrometastatic tumors not
detected during staging. However, this debate must
remain unresolved until results from studies underway
to test this hypothesis are reported. One such study—
the Spanish NATCH trial—is currently in an advanced
phase of case accrual.

Many authors argue that stage III lung cancers are
inoperable due to their extremely poor prognosis.
However, since Rosell et al22 showed that induction
chemotherapy improved survival in these patients, many
studies—using a variety of chemotherapy agents—have
attempted to confirm this therapeutic regimen. Findings
published to date have not resolved the issues surrounding
the use of neoadjuvant therapy: the side effects of
chemotherapy; the use of computed tomography, positron
emission tomography, or mediastinoscopy to assess
results; surgical complications caused by neoadjuvant
chemotherapy; the inclusion or not of stage IIIB cancers
in this type of therapy; and, most importantly, the question
of whether or not there is a significant increase in
survival. Patients with stage III lung cancer are a
heterogeneous group and the main problem in treating
them with induction chemotherapy is the difficulty in
distinguishing between those patients likely to respond to
therapy and those unlikely to do so. The number of lymph
node stations involved, proliferative activity, and tumor
angiogenesis have all been described as factors involved
in determining survival for stage III patients.23-25 Indeed,
tumor angiogenesis is a known prognostic factor in all
stages of lung cancer.26

For now, tumor response to induction chemotherapy
seems to be the key factor; patients with a positive
(complete or partial) response have a better prognosis
after lung resection. Cyjon et al,27 in their study of patients
with stage IIIA and IIIB neoplasms, observed a tumor
response to induction chemotherapy and chemoradiation
in 73% of the cases; 53% of patients underwent resection
and survival at 3 years was 22%. Another study of
patients with clinical stage IIIB cancer assessed the use
of 5–fluorouracil and cisplatin neoadjuvant therapy

combined with radiotherapy; the survival rate at 5 years
was 22%.28 The notable improvement in life expectancy
reported after these studies seems to support the use of
induction chemotherapy.

The question of whether postoperative adjuvant
therapy is effective or not in pN2 cases is yet another
unresolved issue in the treatment of patients with stage
III lung cancer. A recent comparative study reported
that, for completely resected stage IIIA (N2) lung
cancers, the use of vindesine and cisplatin had no effect
on survival.29 Nevertheless, the use of adjuvant therapy
in completely resected N2 lung cancers still has
numerous supporters.

As the title of this editorial suggests, the surgical
treatment of lung cancer has changed over time.
Treatment for stage IA cancers has become less
aggressive and neoadjuvant therapy is now used for stage
III cancers. However, for stages II and IV, the traditional
treatment protocol remains unchanged. Many issues are
still unresolved and will require more experience,
particularly the use of neoadjuvant chemotherapy in both
early and advanced stages and the use of minimally-
invasive surgical techniques in early stages.

REFERENCES

1. Viney RC, Boyer MJ, King MT, Kenny PM, Pollicino CA,
McLean JM, et al. Randomized controlled trial of the role of
positron emission tomography in the management of stage I and II
nonsmall cell lung cancer. J Clin Oncol. 2004;22:2357-62.

2. Mouroux J, Venissac N, Alifano M. Combined video-assisted
mediastinoscopy and video-assisted thoracoscopy in the
management of lung cancer. Ann Thorac Surg. 2001;72:1698-703.

3. Loscertales J, Jiménez R, Congregado Loscertales M, Arenas C,
Girón JC, Arroyo A, et al. Usefulness of videothoracoscopic
intrapericardial examination of pulmonary vessels to identify
resectable clinical T4 lung cancer. Ann Thorac Surg. 2002;73:563-6.

4. Mountain C. Revisions in the International System for staging
lung cancer. Chest. 1997;111:1710-7.

5. Wisnivesky JP, Yankelevitz D, Henschke CI. The effect of tumor
size on curability of stage I non-small cell lung cancers. Chest.
2004;126:761-5.

6. Padilla J, Peñalver JC, Jordá C, Calvo V, Escrivá J, Cerón J, et al.
Carcinoma broncogénico no anaplásico de células pequeñas en
estadio IA. Cirugía y patrones de mortalidad. Arch Bronconeumol.
2005;41:180-4.

7. Giudicelli R, Thomas P, Lonjon T, Ragni J, Bulgare JC, Ottomani
R, et al. Major pulmonary resection by video assisted mini-
thoracotomy. Initial experience in 35 patients. Eur J Cardiothorac
Surg.1994;8:254-8.

8. Thomas P, Doddoli C, Yena S, Thirion X, Sebag F, Fuentes P, et
al. VATS is an adequate oncological operation for stage I nonsmall
cell lung cancer. Eur J Cardiothorac Surg. 2002;21:1094-9.

9. Gharagozloo F, Tempesta B, Margolis M, Pendleton A. Video-
assisted thoracic surgery lobectomy for stage I lung cancer. Ann
Thorac Surg. 2003;76:1009-15.

10. Loscertales J, Jiménez R, Arenas CJ, Girón JC, Congregado
Loscertales M. Utility of VATS in lung cancer. Valuation of
resectability in 296 patients and 72 pulmonary exeresis with radical
lymphadenectomy. Eur J Cardiothorac Surg. 1997;12:892-7.

11. Roviaro G, Varoli F, Vergani C, Nucca O, Maciocco M, Grignani
F. Long-term survival after videothoracoscopic lobectomy for
stage I lung cancer. Chest. 2004;126:725-32.

12. Iwasaki A, Shirakusa T, Shiraishi T, Yamamoto S. Results of
video-assisted thoracic surgery for stage I/II non-small cell lung
cancer. Eur J Cardiothorac Surg. 2004;26:158-64.

FREIXINET J, ET AL. CHANGES IN THE SURGICAL TREATMENT OF LUNG CANCER

178 Arch Bronconeumol. 2005;41(4):177-9



13. Nomori H, Ohtsuda T, Horio H, Naruke T, Suemasu K.
Thoracoscopic lobectomy for lung cancer with a largely fused
fissure. Chest. 2003;123:619-22.

14. Sagawa M, Sato M, Sakurada A, Matsumura Y, Endo C, Handa
M, et al. A prospective trial of systematic nodal dissection for
lung cancer by video-assisted thoracic surgery: can it be perfect?
Ann Thorac Surg. 2002;73:900-4.

15. Nomori H, Horio H, Naruke T, Suemasu K. What is the advantage
of a thoracoscopic lobectomy over a limited thoracotomy procedure
for lung cancer surgery? Ann Thorac Surg. 2001;72:879-84.

16. Wu YC, Jeff Lin CF, Hsu WH, Huang MH, Wang LS. Long-term
results of pathological stage I non-small-cell lung cancer:
validation of using the number of totally removed lymph nodes as
a staging control. Eur J Cardiothorac Surg. 2003;24:994-1001.

17. Gajra A, Newman N, Gamble GP, Khoman LJ, Graziano SL.
Effect of number of lymph nodes sampled on outcome in patients
with stage I non-small-cell lung cancer. J Clin Oncol. 2003;21:
1029-34.

18. Campione A, Ligabue T, Luzzi L, Ghiribelli C, Voltolini L,
Paladini P, et al. Comparison between segmentectomy and larger
resection of non-small cell lung carcinoma. J Cardiovasc Surg
(Torino). 2004;45:67-70.

19. Ginsberg RJ, Rubinstein LV. Lung Cancer Study Group.
Randomized trial of lobectomy versus limited resection for T1 N0
nonsmall cell lung cancer. Ann Thorac Surg. 1995;60:615-23.

20. Tsubota N, Ayabe K, Doi O, Mori T, Namikawa S, Taki T, et al.
Study Group of extended segmentectomy for small lung tumors.
Ann Thorac Surg. 1998;66:1787-90.

21. Matsuguma H, Nakahara R, Anraku M, Kondo T, Tsuura Y,
Kamiyama Y, et al. Objective definition and measurement method
of ground-glass opacity for planning limited resection in patients
with clinical stage IA adenocarcinoma of the lung. Eur J
Cardiothorac Surg. 2004;25:1102-6.

22. Rosell R, Gómez-Codina J, Camps C, Maestre J, Padilla J, Cantó
A, et al. A randomized trial comparing preoperative chemotherapy
plus surgery with surgery alone in patients with non-small cell
lung cancer. N Engl J Med. 1994;330:153-8.

23. Keller SM, Vangel MG, Wagner H, Schiller JH, Herskovic A, et
al. Prolonged survival in patients with resected non-small cell lung
cancer and single-level N2 disease. J Thorac Cardiovasc Surg.
2004;128:130-7.

24. Inoue M, Sawabata N, Takeda S, Ohta M, Ohno Y, Maeda H.
Results of surgical intervention for p-stage IIIA (N2) non-small
cell lung cancer: acceptable prognosis predicted by complete
resection in patients with single N2 disease with primary
tumour in the upper lobe. J Thorac Cardiovasc Surg. 2004;127:
1100-6.

25. Tanaka F, Yanagihara K, Otake Y, Kawano Y, Miyahara R, et al.
Prognostic factors in resected pathologic (p-) stage IIIA-N2,
nonsmall-cell lung cancer. Ann Surg Oncol. 2004;11:612-8.

26. Gabor S, Renner H, Popper H, Anegg U, Sankin O, Matzi V, et al.
Invasion of blood vessels as significant prognostic factor in
radical resected T1-3N0M0 non-small cell lung cancer. Eur J
Cardiothorac Surg. 2004;25:439-42.

27. Cyjon A, Nili M, Fink G, Kramer MR, Fenig E, Sandbank J, et al.
Advanced non-small cell lung cancer: induction chemotherapy
and chemoradiation before operation. Ann Thorac Surg. 2002;
74:342-7.

28. Galetta D, Cesario A, Margaritora S, Porziella V, Macis G,
D’Angelillo RM, et al. Enduring challenge in the treatment of
nonsmall cell lung cancer with clinical stage IIIB: results of a
trimodality approach. Ann Thorac Surg. 2003;76:1802-9.

29. Tada H, Tsuchiya R, Ichinose Y, Koike T, Nishizawa N, Nagai K,
et al. A randomized trial comparing adjuvant chemotherapy versus
surgery alone for completely resected pN2 non-small cell lung
cancer (JCOG9304). Lung Cancer. 2004;43:167-73.

FREIXINET J, ET AL. CHANGES IN THE SURGICAL TREATMENT OF LUNG CANCER

Arch Bronconeumol. 2005;41(4):177-9 179


