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The aim of this study was to evaluate the impact of chronic obstructive pulmonary

disease (COPD) on the perioperative morbidity and mortality after lobar lung resection

for non-small cell lung cancer (NSCLC) in patients aged 70 years and older. The medical

records of 73 patients �70 years who underwent lobar lung resection for NSCLC from

2003 to 2013 at our department were reviewed retrospectively. There were 27 patients

with a mean age of 73.6 years and mean predicted forced expiratory volume in 1 s (FEV1)

of 69.7% in the COPD group whereas remaining 46 patients (mean age¼75.6 years) in the

non-COPD group had a mean predicted FEV1 of 79.1%. There were no significant

differences in perioperative morbidity (4.8% in the COPD group versus 17.4% in the non-

COPD group) between both groups. We had no perioperative mortality in both groups.

Lobar lung resection for NSCLC seems to be a safe therapy option for elderly patients

with COPD who are fulfilling the common functional criteria of operability so that

radical surgery should remain the mainstay of treatment for early-stage NSCLC in this

increasing subpopulation.
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While NSCLC is the leading cause of malig-

nancy-related mortality in western coun-

tries,1 COPD was reported to be the fifth leading

cause of death worldwide in 2005, according to the

World Health Organization (WHO).2 Actually about

80 million people are suffering from COPD in the
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world and due to its rising incidence it is expected
to be the third leading cause of death worldwide by
2020.3,4 Incidence of both diseases diagnosed in the
elderly people is rising due to increasing life
expectancy. Demographic projections from the Fed-
eral Statistical Office of Germany indicate that by the
year 2050 the number of citizens over 70 years will
increase to 26.6% of the total population in Ger-
many.5 It is generally accepted that elderly patients
with non-small cell lung cancer (NSCLC) should
not be excluded from curative resection only due to
their chronological age as the operative results in
this group are similar to that of younger patients.6–11

The negative impact of COPD after pulmonary
resections for NSCLC has been discussed in several
studies, but the following question still remains to
be answered: How fit are elderly patients with
COPD for lobar lung resection?12�19

The aim of this study was to evaluate the impact
of COPD on operative morbidity and mortality in
patients aged 70 years or older with NSCLC
undergoing lobar lung resection.

Materials and Methods

We retrospectively reviewed 73 patients aged 70
years or older with NSCLC who underwent
lobectomy and bilobectomy between 2003 and
2013 at our institution. Patients were divided into
COPD and non-COPD groups, defined as a ratio of
FEV1/forced vital capacity (FVC) ,0.7 or a ratio of
�0.7, respectively. Twenty-seven patients with a
mean age of 73.6 years were in the COPD group
whereas remaining 46 patients (mean age ¼ 75.6
years) were categorized as the non-COPD group.
Analyzed demographic and clinical variables in-
cluded age, gender, pulmonary function, and
concomitant diseases.

All patients met the standard cardiopulmonary
criteria for elective surgery. Due to the guidelines of

the American College of Chest Physicians, only
patients with an estimated postoperative FEV1 .

40% predicted were accepted for surgery.20 Patients

in the COPD group have been operated after
optimization of their antiobstructive therapy. Oper-
ations were performed under general anesthesia
through lateral thoracotomy completed with hilar

and mediastinal lymphadenectomy.

Pulmonary resections included lobectomy and

bilobectomy whereas patients with segmentectomy,
wedge resection, and pneumonectomy were exclud-
ed. Staging was re-evaluated according to the

seventh edition of the TNM classification.21 Histo-
logic typing was carried out according to the World
Health Organization histologic classification.22

Morbidity was defined as any postoperative
event, such as pneumonia, major bleeding requiring
reoperation, prolonged air leak with postoperative

chest tube drainage .7 days, wound infection, or
pleural effusion requiring renewed drainage. Oper-
ative mortality was defined as death within 30 days

after the operation.

Statistical analysis was performed using Fisher’s
exact test for categoric data and t test for continuous

data. A two-tailed P-value of ,0.05 was considered
to be statistically significant.

Results

Demographics and clinical data

The details of patients’ preoperative characteristics

are shown in Table 1. Patients in the non-COPD
group were significantly older than patients in the
COPD group. Patients in the COPD group had, as

expected, significantly lower FEV1, whereas pa-
tients in the non-COPD group showed more
previous other malignomas in their histories. Re-

maining comorbidities were comparable in both
groups.

Table 1 Patient characteristics and preoperative comorbidities

Variable COPD (n ¼ 27) Non-COPD (n ¼ 46) P-value

Female (n) 23 33 NS
Mean age (range) 73.6 (70–80) 75.6 (70–84) 0.03
Mean FeV1 (%) 6 SD 69.7 6 10.3 75.6 6 4.1 0.01
Ischaemic heart disease 8 11 NS
Arterial hypertension 12 22 NS
Diabetes mellitus 7 14 NS
Abdominal aortic aneurysm 3 5 NS
Previous other malignomas 5 28 0.0006

SD, standard deviation; NS, not significant; FeV1, forced expiratory volume in 1 s.
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Surgical data

The operative procedures are listed in Table 2. There
were significantly more bilobectomies in the non-
COPD group.

Histology and staging

Analyses of histologic findings (Table 3) and clinical
stages (Table 4) showed no significant differences
between both groups.

Operative morbidity and mortality

All patients were extubated in the operating room.
Mean length of hospital stay in COPD group was
10.7 days and in non-COPD group 11.1 days (P ¼
NS). There were also no significant differences in
operative morbidity between two groups (Table 5).
There was no mortality in both groups.

Discussion

Our data support that lobar lung resections for
NSCLC can be performed safely in elderly patients
with COPD who are fulfilling the common func-
tional criteria of operability.

Lung cancer and COPD are common fatal
diseases with dramatic economic and social burdens
worldwide.23–25 NSCLC is actually the leading cause
of malignancy-related mortality in western coun-
tries.1 In 2011, there were 43.908 deaths due to
NSCLC in Germany, according to 5.2% of all deaths
and causing the most malignancy-related deaths in
the country.26 Actually about 80 million people are
suffering from COPD in the world and due to its
rising incidence it is expected to be the third leading

cause of death worldwide by 2020.3,4 It was
responsible for 26.018 deaths in Germany in 2011,
according to fifth leading cause of death.26 The
BOLD-study (Burden of Obstructive Lung Disease)
reported that the prevalence of this disease is about
13.2% in Germany.3 The association between COPD
and NSCLC has been reported in several studies.
Reports have shown that 50–80% of patients with
NSCLC had pre-existing COPD.27,28 On the other
hand, the risk of lung cancer in patients with COPD
is two- to fivefold greater compared with smokers
without COPD.29�31 Possible mechanisms for this
association seem to be the chronic inflammation
associated with COPD and a shared genetic suscep-
tibility.14 Chronic inflammation is known to cause
malignant transformation also in other organs.32–34

Demographic projections from Federal Statistical
Office of Germany indicate that by the year 2050 the
number of citizens over 70 years will increase to
26.6% of the total population in Germany.5 Due to
expected similar trend in Western countries, elderly
patients presenting NSCLC and COPD coinciden-
tally, will also be increasing markedly and the
surgical therapy of these patients is challenging
and not yet clearly defined.

On one hand it is generally accepted that elderly
patients with NSCLC should not be excluded from
curative resection only due to their chronological
age as the operative results in this group are similar
to younger patients.6–11 On the other hand the
negative impact of COPD after pulmonary resec-

Table 2 Type of pulmonary resection

Pulmonary
resection

COPD
(n ¼ 27)

Non-COPD
(n ¼ 46) P-value

Lobectomy 27 39 0.04
Bilobectomy 0 7 0.04

Table 3 Histologic findings

Histology
COPD

(n ¼ 27)
Non-COPD

(n ¼ 46) P-value

Adenocarcinoma 3 6 NS
Squamous cell carcinoma 24 38 NS
Adenosquamous cell carcinoma 0 2 NS

NS, not significant.

Table 4 Clinical stages

Stage
COPD

(n ¼ 27)
Non-COPD

(n ¼ 46) P-value

I A þ I B 15 26 NS
II A þ II B 9 16 NS
III A 3 7 NS

NS, not significant.

Table 5 Perioperative events

Variable
COPD

(n ¼ 27)
non-COPD

(n ¼ 46) P-value

Overall morbidity (%) 14.8 17.4 NS
Pneumonia 3 3 NS
Prolonged air leak 0 1 NS
Pleural effusion 0 1 NS
Re-operation due to bleeding 0 2 NS
Wound infection 0 1 NS
30-day mortality 0 0 NS

NS, not significant.
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tions for NSCLC has been discussed in several
studies,12�19 but the following question still remains
to be answered: Can lobar lung resection, recently
the mainstay of treatment for early-stage NSCLC, be
offered to elderly patients with NSCLC and COPD
without any adverse impact on postoperative
outcome? In our retrospective analysis we could
answer this question with yes.

The British Thoracic Society, in its guidelines on
the selection of patients for lung cancer surgery,
recommends that all patients should have equal
access to lung cancer services regardless of age.35 In
a large retrospective study with 1073 patients,
Takamochi et al reported that the rate of morbidity
and mortality after pulmonary resection in elderly
patients were similar to those observed in younger
patients.9 Another large retrospective study with
1114 patients, reported by Sawada et al, confirmed
that, in elderly patients, the rate of perioperative
mortality and the prognosis after pulmonary resec-
tions were also similar to those in the younger
patients.36 Gray et al identified a national cohort of
17,638 Medicare patients aged �66 years living in
Surveillance, Epidemiology, and End Results (SEER)
areas who were diagnosed with stage I or II NSCLC.
Areas with high and low rates of curative surgery
for early stage lung cancer were compared to
estimate the effectiveness of surgery in older and
sicker patients.7 The authors concluded that higher
rates of surgery for stage I/II NSCLC were
associated with improved survival, even when older
patients and sicker patients underwent resection.

In contrast to advanced age, COPD is accepted to
be a limiting factor for pulmonary resections in
patients with NSCLC. In a large retrospective study
with 1461 patients who underwent pulmonary
resection for lung cancer, Sekine et al divided the
patients into 4 groups according to spirometric
guidelines of GOLD: non-COPD, mild COPD, mod-
erate COPD, and severe COPD groups, and analyzed
not only perioperative complications and mortality
but also long-term survivals.12 The authors reported
that the frequencies of all pulmonary complications
in 3 COPD groups were higher than in the non-
COPD group and concluded that higher COPD
grades had higher rates of postoperative pulmonary
complications and poorer long-term survivals be-
cause of higher rates of cancer-related deaths.

In another retrospective study on 1239 patients,
Licker et al reported that preoperative FEV1 less
than 60% was a main predictor of perioperative
mortality and respiratory morbidity after lung
cancer resection.15

Nonetheless it is generally recommended that
every lung cancer patient with COPD should be
routinely evaluated with intention of curative
surgical resection as actual available data suggest
that limited resections should be avoided in patients
who can tolerate lobectomy.14,19,37 In patients with a
preoperative FEV1 or carbon monoxide diffusing
capacity (DLCO) of ,80% predicted, the predicted
postoperative lung function should be calculated to
estimate the safety and feasibility of resection. While
quantitative CT scans or anatomic estimation are
efficient methods prior to lobectomies, ventilation/
perfusion scans are recommended before pneumo-
nectomies. Generally, a predicted postoperative
value for FEV1 or DLCO greater than 40% has been
suggested as a safe cutoff.20 In our experience,
patients with a predicted postoperative FEV1 , 40%
either received a limited resection or were rejected
for surgical treatment thus having been excluded
from this study. Six-minute walk tests and cardio-
pulmonary exercise testing can further provide
information to help surgeons estimate perioperative
risk.14

To our knowledge, the impact of COPD on
postoperative outcome after lobar lung resection in
lung cancer patients aged 70 years or older has not
yet been described in the literature. In contrast to the
literature, we observed no significant difference in
postoperative morbidity between both groups. This
could be explained on one hand with the fact we
had only patients with mild and moderate COPD in
the study group who were significantly younger
and had significantly less previous other maligno-
mas than patients in the non-COPD group, indicat-
ing good preoperative physical status. Patients in
COPD group received on the other hand signifi-
cantly less bilobectomies than patients in the non-
COPD group. To our surprise we observed no
prolonged air leak in COPD group. Although not
significant, patients in the COPD group had higher
incidence of postoperative pneumonia (11.1%) than
patients in the non-COPD group (6.5%), which is
concordant with the literature. We believe that
preoperative optimization of the antiobstructive
therapy and preoperative pulmonary rehabilitation
play a key role in the surgical treatment of this
challenging patient subset.

Study limitations

The main limitation of our study is its retrospective
nature as a single-institution study with a small
sample size. Its findings should only be restricted to
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patients with mild and moderate COPD as we had
no patients with severe COPD in our study group.
Furthermore we defined COPD by functional
limitation only without considering further criteria
like DLCO, radiologic findings and clinical criteria
which could limit the reproducibility of our results.
So our findings need to be confirmed in large,
prospective randomized multicenter trials.

Conclusion

In our experience, lobar lung resections for NSCLC
seem to be a safe therapy option for elderly patients
with COPD who are fulfilling the common func-
tional criteria of operability.
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