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Treatment of Stage I Non-small Cell
Lung Carcinoma*

W. Roy Smythe, MD, FCCP

The American Joint Committee on Cancer defines stage I non-small cell lung carcinoma (NSCLC)
as consisting of patients with a T1 or T2 primary tumor designation and no evidence of hilar or
mediastinal nodal disease (N0) or metastatic spread (M0). Medically fit patients in this clinical
stage category based on conventional staging techniques should be considered for aggressive
local therapy, and curative treatment is possible. Surgical resection is the accepted treatment for
patients with this stage grouping, and full lobar or greater (lobectomy, pneumonectomy) rather
than sublobar (wedge resection, segmentectomy) resection is strongly suggested. There is
insufficient data to suggest that one method of resection (open thoracotomy, minimally invasive
techniques) is superior to another. The performance of a systematic sampling or full mediastinal
lymph node dissection may improve pathologic staging but is unproven therapeutically. There
are no data supporting the routine use of chemotherapy in an adjuvant or neoadjuvant setting;
however, recent phase II data suggest that neoadjuvant chemotherapy is feasible and safe, and
larger phase III trials are now evaluating this modality. Primary radiation therapy should be
considered for inoperable patients. The use of neoadjuvant or adjuvant radiation therapy in
patients with stage I NSCLC is of unproven benefit. (CHEST 2003; 123:181S–187S)
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Abbreviation: NSCLC � non-small cell lung cancer

S tage I non-small cell lung carcinoma (NSCLC) is
defined by the American Joint Commission on

Cancer as a T1 or T2 tumor in the parenchyma of the
lung, no more proximal than 2 cm from the carina,
and not invading chest wall or parietal pleura. In
addition, patients in this stage grouping have hilar
(N1) and mediastinal (N2) lymph node stations
negative for tumor, and no metastatic (M1) disease.
Naruke et al1 and Mountain2 published two of the
largest series evaluating postsurgical survival in
NSCLC. In these studies, � 1,500 patients with
stage I NSCLC (1997 American Joint Commission
on Cancer system designation) were treated surgi-
cally, and survival was retrospectively assessed. Five-
year survival for patients with T1N0M0 in these
series combined was 71.25% and for patients with
T2N0M0 was 57%.

This stage, due to differences in survival statistics,
is further subdivided into stage IA (T1N0M0) and
stage IB (T2N0M0).3 Unfortunately, early stage dis-
ease is relatively less common at presentation than is

more advanced NSCLC. The National Cancer Insti-
tute Surveillance, Epidemiology and End Results
Program4 recently published data regarding patients
with NSCLC in this country from 1989 to 1996. In
this analysis, 15% of patients were found to have
“localized” rather than “regional,” “distant,” or “un-
staged” tumors.

Clearly, one should not promise a cure to patients
with a diagnosis of NSCLC at any stage. However,
there is no doubt that survival following treatment in
this disease is stage related, and that patients with
lower stage disease represent those with the best
chance for curative treatment. With this in mind, the
appropriate treatment of patients with earlier-stage
disease takes on perhaps even greater importance, as
the potential for a lost curative opportunity is great-
est. This section will critically evaluate the role of
surgery as the accepted primary modality of therapy
for this malignancy at this time, as well as the
questions of proper use of radiation therapy and
chemotherapy in both the neoadjuvant and adjuvant
settings. In addition, recommendations for alterna-
tive primary therapy for patients who are not surgical
candidates will be discussed. Other chapters will deal
with the staging evaluation of patients with early
stage NSCLC, and stage I small cell lung cancer will
be reviewed elsewhere in these guidelines as well.
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Although the majority of guideline recommendations
of the American College of Chest Physicians for
treatment of this stage of NSCLC are likely to be less
controversial than treatment of more advanced
stages, the area is a dynamic one, and readers are
strongly encouraged to keep abreast of develop-
ments over the next several years in treatment of this
particular category of patients. It is virtually certain
that advances in diagnostic radiology, radiation ther-
apy, and tailored systemic treatment in medical
oncology will make these recommendations some-
what obsolete in the foreseeable future.

Surgical Resection for Patients With
Stage I NSCLC

What Is the Evidence Regarding Surgical Resection
as the Preferred Primary Treatment Modality for
Patients With Stage I NSCLC?

To date, there have been no large randomized
trials evaluating surgical resection vs other treatment
modalities for stage I NSCLC. However, a compar-
ison of data from trials evaluating independent and
combined modalities, and an examination of rates of
postsurgical survival strongly suggest that surgical
resection should be viewed as the preferred primary
modality. Chemotherapy as a primary treatment
modality in stage I NSCLC has not been extensively
studied, but combination adjuvant and neoadjuvant
studies published to date do not demonstrate any
significant survival benefit over surgical resection
alone. This being noted, the majority of patients that
succumb to NSCLC following surgical resection fail
with distant metastatic disease, arguing against the
use of surgery alone.

Numerous randomized trials evaluating the use of
more active modern systemic chemotherapy agents
(cisplatin-based) in the adjuvant setting with reason-
able clinical staging criteria have been performed.
Although these trials were not specifically designed
to treat stage I patients, a large number in this
category were randomized. Although relatively well
tolerated, no significant survival benefits were noted
in any of these individual trials.5–7 When the use of
adjuvant chemotherapy in NSCLC has been evalu-
ated by meta-analysis, it has been shown that the use
of alkylating agents favors surgery alone, but that the
use of cisplatin-based regimens are found to have a
5% approximate benefit. Although modest, this de-
gree of benefit may prove clinically useful consider-
ing the prevalence of the disease.8 Interestingly,
there have been two randomized trials evaluating the
use of adjuvant chemotherapy in NSCLC patients
utilizing tegafur alone or in combination with other
chemotherapeutic agents vs surgery alone. Signifi-

cant improvement in survival and disease free sur-
vival were noted in both of these trials.9,10 There has
been a recent resurgence of interest regarding the
use of neoadjuvant chemotherapy based in part on
results of smaller stage IIIA trial results and the
availability of more active conventional chemother-
apy agents.11,12 A successful feasibility and toxicity
study of neoadjuvant chemotherapy was recently
completed for patients with stages IB or IIIA, and
randomized trials are in progress.13 Several molecu-
lar and cellular marker studies in NSCLC suggest
that there may be a large degree of biological
heterogeneity for tumors within the stage I grouping.
These markers may provide for identification of
patients with a higher propensity for recurrence or
metastasis, and possibly benefit from chemotherapy.14

Studies evaluating the use of adjuvant or neoadju-
vant radiation therapy in early stage lung carcinoma
have not proven to add to the survival benefit of
surgical resection alone, and a meta-analysis has
suggested that adjuvant radiation therapy may have
an adverse effect in stage I disease, with similar
adverse effect noted in at least one randomized
neoadjuvant study15,16 A comparison of survival rates
of patients treated with radiation therapy alone for
NSCLC due to medical inoperability or refusal of
surgical care to those undergoing surgical resection
indicates an approximate 25 to 35% improvement in
survival in patient undergoing surgical resection.17–19 It
is important, however, to consider several caveats re-
garding the findings of adjuvant and neoadjuvant radi-
ation therapy to date. Many of these studies have
utilized older modalities such as cobalt irradiation. The
use of newer modalities as primary therapy such as
proton and stereotactic techniques appear to be much
more promising, although not studied in a randomized
fashion.20,21 And finally, the survival of medically unfit
patients may be influenced by the underlying nonma-
lignant disease. The use of adjuvant radiation therapy in
patients with positive resection margins has not been
carefully studied, but there is a suggestion of benefit.22

Who should routinely treat patients with NSCLC?
Interestingly, multiple recent reports strongly sug-
gest that a higher volume of lung cancer treatment at
a given institution as well as the degree of specific
specialty training have a significant positive influence
on the attitudes of clinicians regarding lung cancer
treatment, the treatments administered, and the
success of treatment, including surgical resection.23–26

Recommendations

1. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, surgery alone is the
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preferred treatment modality. Level of evi-
dence, fair; benefit, substantial; grade of rec-
ommendation, B

2. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, a complete surgical re-
section (clear surgical margins) is to be
achieved if possible in all cases. Level of evi-
dence, good; benefit, substantial; grade of rec-
ommendation: A

3. All patients considered surgical candidates
should be evaluated for surgical resection by
surgeons trained and board certified or board
eligible in thoracic surgery. Level of evidence,
good; benefit, substantial; grade of recommen-
dation, A

4. Patients with positive resection margins should
be evaluated for additional local treatment mo-
dalities (surgical re-resection or radiation ther-
apy). Level of evidence, fair; benefit, moderate;
grade of recommendation, B

5. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the use of neoadjuvant
chemotherapy has been shown to be feasible,
but is not recommended outside the setting of
a clinical trial. Level of evidence, poor; benefit,
small/weak; grade of recommendation, I

6. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the use of adjuvant che-
motherapy is not recommended outside the
setting of a clinical trial. Level of evidence, fair;
benefit, none/negative; grade of recommenda-
tion, D

7. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the routine use of neo-
adjuvant or adjuvant radiation therapy should
not be performed. Level of evidence, good;
benefit, none/negative; grade of recommenda-
tion: D

What Is the Evidence to Support Full Anatomic
Resection (Lobectomy, Pneumonectomy) Over
Lesser Resections (Wedge Resection,
Segmentectomy) for Stage I NSCLC?

Full anatomic resection is defined as a resection of
either a complete lobe of the lung (lobectomy) or the
entire lung (pneumonectomy). Either of these pro-
cedures require dissection and division of hilar vas-
cular and bronchial structures. Virtually all shared
vascular, lymphatic, and vascular divisions are re-
moved as a unit. Wedge resection refers to the

removal of a nonanatomic portion of the lung,
usually performed as removal of a “wedge” of paren-
chymal with tumor near the pleural surface. Techni-
cally, a segmentectomy is an anatomic resection of a
bronchopulmonary segment; however, hilar dissec-
tion is not usually required. Both of these lesser
operations require division of the lung parenchyma
across shared lobar vasculature, lymphatics and
bronchi, theoretically increasing the risk of local
recurrence. Multiple single institution nonrandom-
ized studies were performed in the 1980s and 1990s
that suggested that there was a substantial risk of
recurrence (14 to 23%) of early stage NSCLC when
a wedge or segmental resection was performed.27–31

A large retrospective study was published in 1995
evaluating subanatomic resections (n � 61) and full
anatomic resection (n � 511) in patients with stage I
NSCLC.32 In this study, patients with lesser resec-
tions demonstrated a 5- and 10-year survival of 59%
and 35%, as compared to 77% and 79% in those
undergoing full anatomic resection.32 Finally, a pro-
spective, randomized controlled trial was completed
by the Lung Cancer Study Group and reported in
1995.33 In this study, 250 patients were allocated to
either approach. The authors determined that the
lung cancer recurrence rate was 75% greater in the
limited resection due to a tripling of local tumor
recurrence, and that there was a 50% increase in
death with cancer.33

In the case of patients with adequate pulmonary
function undergoing thoracotomy but not anatomic
parenchymal resection, sublobar pulmonary resec-
tion may be an alternative in stage I NSCLC.
Operative mortality in this setting has been reported
to be � 5%, and overall survival when compared to
anatomic resection is approximately 10% lower.27–31

Recommendations

8. Patients with stage I NSCLC who are medically
fit for conventional surgical resection should
undergo lobar or greater resection (lobectomy,
pneumonectomy) rather than sublobar (wedge
or bronchopulmonary segment) resections. Level
of evidence, good; benefit, substantial; grade of
recommendation, A

9. Patients with stage I (IA and IB) NSCLC who
may tolerate operative intervention but not a
lobar or greater lung resection due to comorbid
disease or compromised pulmonary function
should undergo sublobar (wedge or broncho-
pulmonary segment) resection. Level of evi-
dence, poor; benefit, substantial; grade of rec-
ommendation, C
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What Is the Evidence To Support Either
Conventional Thoracotomy or Minimally Invasive
Approaches to Anatomic Resection for Stage I
NSCLC?

The use of thoracoscopic or minimally invasive
sublobar resection for NSCLC would not be antici-
pated to have any better outcome than those dis-
cussed earlier via open thoracotomy. In recent years,
a number of investigators have compared the use of
thoracoscopic or minimally invasive anatomic resec-
tion to that of standard open thoracotomy. Although
a large number of trials have been published, the
majority are retrospective in nature.34–39 There is a
prevalent suggestion of an improvement in postop-
erative pain, but this has not been durable in all
studies. In addition, minimally invasive techniques
have not always been evaluated against compara-
tively “less invasive” (ie, small incision or muscle-
sparing) conventional surgical procedures. The short
and intermediate survival do not appear to be differ-
ent than with open procedures. However, it is
reasonable to consider that without a large prospec-
tive randomized study, survival cannot be assessed
without significant bias, and that even postoperative
pain assessment can be biased without the benefit of
blinding of investigators and/or patients.

Recommendation
10. For patients with clinical stage I (IA and IB)

NSCLC and no medical contraindication to
operative intervention, the use of video-
assisted surgical techniques for lobar or
greater NSCLC resection may be associated
with less postoperative pain; however, there
are insufficient data at this time to recom-
mend this type of procedure as an alternative
to conventional techniques. Level of evidence,
poor; benefit, small/weak; grade of recom-
mendation, I

What Is the Evidence To Support Nodal Dissection
in Patients With Stage I NSCLC Rather Than
Other Approaches for Evaluation of Involvement of
Mediastinal Lymph Nodes?

The issues to consider in regard to mediastinal
lymph node evaluation at the time of anatomic
resection are the differential benefit to definitive
staging and survival and the potential associated
morbidity. The options for mediastinal lymph node
evaluation are many, and include no mediastinal
lymph node dissection whatsoever, mediastinal lymph
node sampling, conventional mediastinal lymph node
dissection (systematic sampling) and radical en bloc
resection of mediastinal lymph nodes and surrounding
mediastinal fat and other structures.

The question of morbidity has not been carefully
assessed; however, in a retrospective analysis of
systematic nodal dissection vs nodal sampling, no
differences in operative time or blood loss were
noted.40 Likewise, no significant differences in mor-
bidity were noted when radical en bloc nodal dissec-
tion was compared to conventional lymph node
dissection.41 The theoretical survival benefit of me-
diastinal lymph node dissection in patients who by
definition have no positive nodes at pathologic ex-
amination is not intuitive. In regard to the relation-
ship of survival to method of mediastinal nodal
evaluation for all comers with the disease, the results
are conflicting. One report has demonstrated a sur-
vival difference for patients with stage II and III
NSCLC undergoing a conventional dissection rather
than sampling, but no data exist in this regard for
stage I disease, and this was a nonrandomized re-
port.40 A similar dilemma arises in the stage I
grouping in regard to staging benefit from mediasti-
nal nodal dissection if one considers pathologic stage
only. However, it is pertinent to note that many
patients are upstaged by surgery, and that in a study
evaluating retrospectively the use of sampling vs
systematic dissection that more positive nodal sta-
tions were identified.40 A number of authors claim
that no nodal dissection whatsoever should be un-
dertaken in patients with small peripheral tumors, or
that a sampling at most should be performed. These
investigators demonstrate similar survival in stage I
NSCLC with these characteristics with or without
full nodal dissection.42,43 However, this is countered
by numerous studies demonstrating the inability of
clinical evaluation, regardless of stage, to accurately
predict mediastinal nodal involvement.17,40,44 Ran-
domized trials evaluating these questions in stage I
disease do not exist. Interestingly, a number of
investigators are evaluating the use of “sentinel”
lymph node sampling of mediastinal nodal stations in
an effort to obviate the need for systematic dissec-
tion, but this is an investigational tool at best at this
time.45,46 Finally, the advent of more sensitive and
specific nonoperative staging modalities, such as
positron emission tomography and other newer im-
aging approaches, may render mediastinal lymph
node dissection unnecessary as a staging endeavor in
the near future.

Recommendations

11. All patients undergoing resection for stage I
NSCLC (IA and IB) should have intraopera-
tive systematic surgical mediastinal lymph
node evaluation for accurate pathologic stag-
ing. Level of evidence, fair; benefit, substan-
tial; grade of recommendation, B
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Treatment of Nonoperative Candidates
With Stage I NSCLC

What Is the Evidence To Support the Use of
Radiation Therapy as the Primary Treatment
Modality in Patients With Stage I NSCLC Who
Are Unable Medically or Unwilling To Undergo a
Surgical Procedure?

Although anatomic resection is the preferred local
treatment modality for stage I NSCLC, a subset of
patients either refuse or are medically unfit for
surgical treatment. These patients may also benefit
from some form of local control modality—such as
definitive radiation therapy or subanatomic resection
as outlined in the previous section. A number of
studies have evaluated the use of radiation therapy in
this cohort, with survival averaging approximately
30% at 5 years.17–19 A recent meta-analysis was
performed to evaluate this paradigm. Utilizing crite-
ria that required patients to receive � 40 Gy in 20
fractions over 4 weeks or its radiobiological equiva-
lent, 1 randomized trial and 35 nonrandomized trials
were identified.47 The cancer-specific survival was 13
to 39% at 5 years in the studies evaluated, and overall
survival at 2 years with continuous hyperfractionated
accelerated radiotherapy (37%) was superior to 60
Gy over 6 weeks (24%). Although supporting radia-
tion therapy over best supportive care, one criticism
of the literature put forth by the authors is a lack of
randomized trials, and trials comparing palliative vs
immediate curative intent radical irradiation.

Newer advances in radiation therapy, such as
three-dimensional conformal techniques and inten-
sity-modulated radiation therapy stereotactic-guided
proton beam promise to improve these results in the
short term, as well as the use of combination thera-
pies with biological modifiers of radiation cellular
response.20,21,48 The reader is urged to follow the
literature carefully.

Recommendation

12. Patients with stage I NSCLC deemed medi-
cally unable to tolerate operative intervention
or refusing surgical resection and having no
medical contraindication to radiation therapy
should receive this modality as definitive
treatment. Level of evidence, fair; benefit,
substantial; grade of recommendation, B

In addition to the articles referred to in the text of
this chapter, several preexisting lung cancer treat-
ment guidelines were utilized as reference material
in the creation of these recommendations.45–48

Summary Statement

In most patients, stage I NSCLC is readily treat-
able, and favorable outcomes are possible. There are
good data to support the treatment recommenda-
tions put forth in this chapter, and following these
recommendations is likely to make the treatment of
patients with this stage grouping of NSCLC more
efficient as well as efficacious.

Summary of Recommendations
1. For patients with clinical stage I (IA and IB)

NSCLC and no medical contraindication to
operative intervention, surgery alone is the
preferred treatment modality. Level of evi-
dence, fair; benefit, substantial; grade of rec-
ommendation, B

2. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, a complete surgical
resection (clear surgical margins) is to be
achieved, if possible in all cases. Level of evi-
dence, good; benefit, substantial; grade of rec-
ommendation, A

3. All patients considered surgical candidates
should be evaluated for surgical resection by
surgeons trained and board certified or board
eligible in thoracic surgery. Level of evidence,
good; benefit, substantial; grade of recom-
mendation, A

4. Patients with positive resection margins
should be evaluated for additional local treat-
ment modalities (surgical re-resection or radi-
ation therapy). Level of evidence, fair; benefit,
moderate; grade of recommendation, B

5. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the use of neoadjuvant
chemotherapy has been shown to be feasible,
but is not recommended outside the setting of
a clinical trial. Level of evidence, poor; bene-
fit, small/weak; grade of recommendation, I

6. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the use of adjuvant
chemotherapy is not recommended outside
the setting of a clinical trial. Level of evidence,
fair; benefit, none/negative; grade of recom-
mendation, D

7. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the routine use of neo-
adjuvant or adjuvant radiation therapy should
not be performed. Level of evidence, good;
benefit, none/negative; grade of recommenda-
tion, D
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8. Patients with stage I NSCLC who are medi-
cally fit for conventional surgical resection
should undergo lobar or greater resection
(lobectomy, pneumonectomy) rather than
sublobar (wedge or bronchopulmonary seg-
ment) resections. Level of evidence, good; ben-
efit, substantial; grade of recommendation, A

9. Patients with stage I (IA and IB) NSCLC who
may tolerate operative intervention but not a
lobar or greater lung resection due to comor-
bid disease or compromised pulmonary func-
tion should undergo sublobar (wedge or bron-
chopulmonary segment) resection. Level of
evidence, poor; benefit, substantial; grade of
recommendation, C

10. For patients with clinical stage I (IA and IB)
NSCLC and no medical contraindication to
operative intervention, the use of video-
assisted surgical techniques for lobar or
greater NSCLC resection may be associated
with less postoperative pain; however, there
are insufficient data at this time to recom-
mend this type of procedure as an alternative
to conventional techniques. Level of evidence,
poor; benefit, small/weak; grade of recom-
mendation, I

11. All patients undergoing resection for stage I
NSCLC (IA and IB) should have intraopera-
tive systematic surgical mediastinal lymph
node evaluation for accurate pathologic stag-
ing. Level of evidence, fair; benefit, substan-
tial; grade of recommendation, B

12. Patients with stage I NSCLC deemed medi-
cally unable to tolerate operative intervention
or refusing surgical resection and having no
medical contraindication to radiation therapy
should receive this modality as definitive treat-
ment. Level of evidence, fair; benefit, substan-
tial; grade of recommendation, B

References
1 Naruke T, Goya T, Tsuchiya R, et al. Prognosis and survival in

resected lung carcinoma based on the new international
staging system. Thorac Cardiovasc Surg 1988; 96:440–447

2 Mountain CF. Revisions in the international system for
staging lung cancer. Chest 1997; 111:1710–1717

3 American Joint Committee on Cancer Lung. In: Fleming ID,
Cooper JS, Henson DE, et al, eds. AJCC Cancer Staging
Handbook. Philadelphia, PA: Lippincott-Raven, 1997; 117–
127

4 Ries LA, Wingo PA, Miller DS, et al. The annual report to the
nation on the status of cancer, 1973–1997, with a special
section on colorectal cancer. Cancer 2000; 88:2398–2424

5 Holmes EC, Gail M. Surgical adjuvant therapy for stage II
and stage III adenocarcinoma and large-cell undifferentiated
carcinoma. Lung Cancer Study Group. J Clin Oncol 1986;
4:710–715

6 Niiranen A, Niitamokorhonen S, Kouri M, et al. Adjuvant
chemotherapy after radical surgery for non-small-cell lung
cancer: a randomized study. J Clin Oncol 1992; 10:1927–1932

7 Feld R, Rubinstein L, Thomas PA, et al. Adjuvant chemo-
therapy with cyclophosphamide, doxorubicin, and cisplatin in
patients with completely resected stage I non-small-cell lung
cancer. J Natl Cancer Inst 1993; 85:299–306

8 Chemotherapy in non-small cell lung cancer: a meta-analysis
using updated data on individual patients from 52 randomised
clinical trials. Non-small Cell Lung Cancer Collaborative
Group. BMJ 1995; 311:899–909

9 Imaizumi M. A randomized trial of postoperative adjuvant
chemotherapy in non-small cell lung cancer (the second
cooperative study). The Study Group of Adjuvant Chemo-
therapy for Lung Cancer. Eur J Surg Oncol 1995; 21:69–77

10 Wada H, Hitomi S, Teramatsu T, et al. Adjuvant chemother-
apy after complete resection in non-small cell lung cancer.
J Clin Oncol 1996; 14:1048–1054

11 Roth JA, Swisher SG, Merritt JA, et al. Gene therapy for
non-small cell lung cancer: a preliminary report of a phase I
trial of adenoviral p53 gene replacement. Semin Oncol 1998;
25(3 Suppl 8):33–37

12 Rosell R, Gomez-Codina J, Camps C, et al. Preresectional
chemotherapy in stage IIIA non-small-cell lung cancer: a
7-year assessment of a randomized controlled trial. Lung
Cancer 1999; 26:7–14

13 Pisters KMW, Ginsberg RJ, Giroux DJ, et al. Induction
chemotherapy before surgery for early-stage lung cancer: a
novel approach. Thorac Cardiovasc Surg 2000; 119:429–439

14 D’Amico TA, Aloia TA, Moore MB, et al. Predicting the sites
of metastases from lung cancer using molecular biologic
markers. Ann Thorac Surg 2001; 72:1144–1148

15 Postoperative radiotherapy in non-small-cell lung cancer:
systematic review and meta-analysis of individual patient data
from nine randomised controlled trials. PORT Meta-analysis
Trialists Group. Lancet 1998; 352:257–263

16 Shields TW. Preoperative radiation therapy in the treatment
of bronchial carcinoma. Cancer 1972; 30:1388–1394

17 Graham PH, Gebski VJ, Langlands AO. Radical radiotherapy
for early nonsmall cell lung cancer. Int J Radiat Oncol Biol
Phys 1995; 31:261–266

18 Morita K, Fuwa N, Suzuki Y, et al. Radical radiotherapy for
medically inoperable non-small cell lung cancer in clinical
stage I: a retrospective analysis of 149 patients. Radiother
Oncol 1997; 42:31–36

19 Kupelian PA, Komaki R, Allen P. Prognostic factors in the
treatment of node-negative nonsmall cell lung carcinoma with
radiotherapy alone. Int J Radiat Oncol Biol Phys 1996;
36:607–613

20 Uematsu M, Shioda A, Suda A, et al. Computed tomography-
guided frameless stereotactic radiotherapy for stage I non-
small cell lung cancer: a 5-year experience. Int J Radiat Oncol
Biol Phys 2001; 51:666–670

21 Bush DA, Slater JD, Bonnet R, et al. Proton-beam radiother-
apy for early-stage lung cancer. Chest 1999; 116:1313–1319

22 Lad TE. Postsurgical adjuvant therapy in stages I, II, and IIIA
non-small cell lung cancer. Hematol Oncol Clin North Am
1990; 4:1111–1119

23 Silvestri GA, Handy J, Lackland D, et al. Specialists achieve
better outcomes than generalists for lung cancer surgery.
Chest 1998; 114:675–680

24 Laroche C, Wells F, Coulden R, et al. Improving surgical
resection rate in lung cancer. Thorax 1998; 53:445–449

25 Schroen AT, Detterbeck FC, Crawford R, et al. Beliefs
among pulmonologists and thoracic surgeons in the therapeu-
tic approach to non-small cell lung cancer. Chest 2000;
118:129–137

186S Lung Cancer Guidelines

 by on April 15, 2006 www.chestjournal.orgDownloaded from 

http://www.chestjournal.org


26 Bach PB, Cramer LD, Schrag D, et al. The influence of
hospital volume on survival after resection for lung cancer.
N Engl J Med 2001; 345:181–188

27 Jensik RJ, Faber LP, Kittle CF. Segmental resection for
bronchogenic carcinoma. Ann Thorac Surg 1979; 28:475–483

28 Errett LE, Wilson J, Chiu RC, et al. Wedge resection as an
alternative procedure for peripheral bronchogenic carcinoma
in poor-risk patients. Thorac Cardiovasc Surg 1985; 90:656–
661

29 Temeck BK, Schafer PW, Saini N. Wedge resection for
bronchogenic carcinoma in high-risk patients. South Med J
1992; 85:1–1083

30 Weissberg D, Straehley CJ, Scully NM, et al. Less than lobar
resections for bronchogenic carcinoma. Scand Thorac Car-
diovasc Surg 1993; 27:121–126

31 Warren WH, Faber LP. Segmentectomy vs lobectomy in
patients with stage I pulmonary carcinoma. Thorac Cardio-
vasc Surg 1994; 107:1087–1094

32 Martini N, Bains MS, Burt ME, et al. Incidence of local
recurrence in second primary tumors in resected stage I lung
cancer. Thorac Cardiovasc Surg 1995; 89:836–841

33 Ginsberg RJ, Rubinstein LV. A randomized comparative trial
of lobectomy vs limited resection for patients with T1NO
non-small cell lung cancer. Lung Cancer 1995; 7:83–88

34 Giudicelli R, Thomas P, Lonjon T, et al. Video-assisted
minithoracotomy vs muscle-sparing thoracotomy for perform-
ing lobectomy. Ann Thorac Surg 1994; 58:712–717

35 Kirby TJ, Rice TW. Thoracoscopic lobectomy. Ann Thorac
Surg 1993; 56:784–786

36 Lewis RJ. The role of video-assisted thoracic surgery for
carcinoma of the lung: wedge resection to lobectomy by
simultaneous individual stapling. Ann Thorac Surg 1993;
56:762–768

37 McKenna RJ Jr. Lobectomy by video-assisted thoracic sur-
gery with mediastinal node sampling for lung cancer. Thorac
Cardiovasc Surg 1994; 107:879–881

38 Roviaro G, Varoli F, Vergani C, et al. Video-assisted thora-
coscopic surgery (VATS) major pulmonary resections: the
Italian experience. Semin Thorac Cardiovasc Surg 1998;
10:313–320

39 Nomori H, Horio H, Naruke T, et al. What is the advantage
of a thoracoscopic lobectomy over a limited thoracotomy
procedure for lung cancer surgery? Ann Thorac Surg 2001;
72:879–884

40 Keller SM, Adak S, Wagner H, et al. Mediastinal lymph node
dissection improves survival in patients with stages II and IIIa
non-small cell lung cancer. Eastern Cooperative Oncology
Group. Ann Thorac Surg 2000; 70:358–365

41 Izbicki JR, Thetter O, Habekost M, et al. Radical systematic
mediastinal lymphadenectomy in non-small cell lung cancer:
a randomized controlled trial. Br J Surg 1994; 81:229–235

42 Sugi K, Nawata K, Fujita N, et al. Systematic lymph node
dissection for clinically diagnosed peripheral non-small-cell
lung cancer less than 2 cm in diameter. World J Surg 1998;
22:290–294

43 Ohta Y, Oda M, Wu J, et al. Can tumor size be a guide for
limited surgical intervention in patients with peripheral non-
small cell lung cancer? Assessment from the point of view of
nodal micrometastasis. Thorac Cardiovasc Surg 2001; 122:
900–906

44 Takizawa T, Terashima M, Koike T, et al. Lymph node
metastasis in small peripheral adenocarcinoma of the lung.
Thorac Cardiovasc Surg 1998; 116:276–280

45 Liptay MJ, Masters GA, Winchester DJ, et al. Intraoperative
radioisotope sentinel lymph node mapping in non-small cell
lung cancer. Ann Thorac Surg 2000; 70:384–389

46 Little AG, DeHoyos A, Kirgan DM, et al. Intraoperative
lymphatic mapping for non-small cell lung cancer: the senti-
nel node technique. Thorac Cardiovasc Surg 1999; 117:220–
234

47 Rowell NP, Williams CJ. Radical radiotherapy for stage I/II
non-small cell lung cancer in patients not sufficiently fit for or
declining surgery (medically inoperable): a systematic review.
Thorax 2001; 56:628–638

48 Thirion P, et al. Three-dimensional conformal radiation ther-
apy (3DCRT) permits radiobiological dose escalation for
non-small cell lung cancer (NSCLC): preliminary results of a
phase I/II trial [abstract]. Proc Am Soc Clin Oncol 2001;
20:344a

www.chestjournal.org CHEST / 123 / 1 / JANUARY, 2003 SUPPLEMENT 187S

 by on April 15, 2006 www.chestjournal.orgDownloaded from 

http://www.chestjournal.org


DOI: 10.1378/chest.123.1_suppl.181S 
 2003;123;181-187 Chest

W. Roy Smythe 
 Treatment of Stage I Non-small Cell Lung Carcinoma

This information is current as of April 15, 2006 

 & Services
Updated Information

 S
http://www.chestjournal.org/cgi/content/full/123/1_suppl/181
figures, can be found at: 
Updated information and services, including high-resolution

 References

 S#BIBL
http://www.chestjournal.org/cgi/content/full/123/1_suppl/181
free at: 
This article cites 47 articles, 20 of which you can access for

 Citations

 S#otherarticles
http://www.chestjournal.org/cgi/content/full/123/1_suppl/181
This article has been cited by 1 HighWire-hosted articles: 

 Permissions & Licensing

 http://www.chestjournal.org/misc/reprints.shtml
tables) or in its entirety can be found online at: 
Information about reproducing this article in parts (figures,

 Reprints
 http://www.chestjournal.org/misc/reprints.shtml

Information about ordering reprints can be found online: 

 Email alerting service
sign up in the box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article

 Images in PowerPoint format

article figure for directions. 
teaching purposes in PowerPoint slide format. See any online 
Figures that appear in CHEST articles can be downloaded for

 by on April 15, 2006 www.chestjournal.orgDownloaded from 

http://www.chestjournal.org/cgi/content/full/123/1_suppl/181S
http://www.chestjournal.org/cgi/content/full/123/1_suppl/181S#BIBL
http://www.chestjournal.org/cgi/content/full/123/1_suppl/181S#otherarticles
http://www.chestjournal.org/misc/reprints.shtml
http://www.chestjournal.org/misc/reprints.shtml
http://www.chestjournal.org

