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Surgery plays a vital role in the staging, diagnosis, and exact
management of non-small cell lung cancer (NSCLC). Lung resection
gives the highest probable of cure for localized primary lung cancer
patients, which is correlated with a risk of decreased postoperative
lung function, mortality, and other complications [1,2]. The European
Respiratory Society of Thoracic Surgeons, the British Thoracic
Society, and the American College of Chest Physicians guidelines
give a detailed instructions for preoperative risk assessment, but
their recommendations differ in somewhat [3,4]. The most important
criteria of fitness for lung resections surgery are:

o Age (Younger age is more preferable).

o Pulmonary function (A preoperative forced expiratory volume
in 1 second (FEV1) of >1.5 litre for lobectomy, and >2.0 litre
for pneumonectomy generally indicates suitability for surgery
or consequently forced vital capacity (FVC) is very high).

o Cardiovascular fitness (normal echocardiogram).

o Nutrition and Performance status; and in terms of operability
to be.

« Diagnosis and Staging (patients are considered for surgery if
theyhave a plain chest radiograph and a computed tomographic
scan of the thorax including the liver and adrenal glands).

o Adjuvant therapy (patients with stage I (cT1NO and ¢T2NO0) and
stage IT (cTIN1, cT2N1 and cT3NO) tumours are considered
operable).

o The operations available (sublobar resection is an important
option for lung cancer patients with impaired pulmonary
reserve).

o Locally advanced disease (for each patient with locally
advanced disease, the management should be pointed at
multidisciplinary meetings involving surgeons, physicians, and
oncologists).

Small cell lung cancer (surgery is appropriate treatment for
stage I small cell lung cancer) [5,6].

It is stated in above that the preoperative FEV1 (>1.5 litre for
lobectomy, and >2.0 litre for pneumonectomy) (or FVC) should be very
high for suitability of lung surgery. However, lower values invite further
investigation of respiratory function. Therefore, the fundamental
hypothesis is: what are the factors that increase or decrease the values of
FEV1 and FVC? In the present report, we examine the above hypothesis
for FVC with a real example. Note that FVC indicates the amount of
air that a person can forcefully and quickly exhale after taking a deep
breath, FEV1 shows the amount of air that a person can forcefully
exhale in one second of the FVC test. The present report is based on

the data set which was collected at Wroclaw Thoracic Surgery Centre
for primary lung cancer patients who underwent major lung resections
during the years 2007 to 2011. The center is related with the Thoracic
Surgery Department of the Medical University of Wroclaw and Lower-
Silesian Centre for Pulmonary Diseases, Poland, while the research
database is a part of the National Lung Cancer Registry, controlled
by the Institute of Tuberculosis and Pulmonary Diseases in Warsaw,
Poland. The data set is given in UCI Machine Learning Repository. The
data set contains 470 subjects with 17 study characters. The data set is
clearly described in [7]. For ready reference, the variables and factors in
the data set is reproduced herein. The factors and variables are:

« Diagnosis (DGN)-specific combination of ICD-10 codes for
primary (=1), secondary (=2) and multiple tumor’s (=3) if any
(DGN3, DGN2, DGN4, DGN6, DGN5, DGN8, DGN1)

« Forced vital capacity (FVC)

o Volume that has an exhaled at the end of the first second of
forced expiration (FEV1)

o Performance status in Zubrod scale (PRZ) (PRZ2=3, PRZ1=2,
PRZ0=1)

«  Pain before surgery (PBS) (True (T)= 2, False (F) =1)
« Haemoptysis before surgery (HBS) (T=2, F=1)

« Dyspnoea before surgery (DBS) (T=2, F=1)

«  Cough before surgery (CBS) (T=2, F=1)

o Weakness before surgery (WBS) (T=2, F=1)

o Size of the original tumour (SOT) (OCll=1 (smallest),
0C12=2, OC13=3, OC=14=4 (largest))

« Diabetes mellitus (DM) (Type 2) (T=2, F=1)
o Myocardial infraction (MI) up to 6 months (T=2, F=1)
o Peripheral arterial disease (PAD) (T=2, F=1)
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o Smoking status (SMOK) (T=2, F=1)
e Asthma (T=2, F=1)
e Ageatsurgery

o One year survival period after surgery (SURV) (T=2, F=1). For
the above factors, we have identified the factors which have
positive or negative association with FVC.

The response FVC is continuous, positive, heteroscedastic, and
non-normally distributed. It may be analyzed by using joint generalized
linear (JGL) Log-normal and Gamma models [8-11]. Based on both
the analyses, the following reports have been presented very shortly.
Details results will be discussed in our subsequent article. Here FVC
is considered as the dependent variable, and the remaining others are
considered as the explanatory variables. Note that joint generalized
linear Log-normal models give better results than joint Gamma
models, and the fitted JGL Log-normal models interpret the following.

o Age (P=0.003) is negatively associated with the mean FVC,
implying that FVC is higher at younger ages than older. So, lung
resection surgery is more suitable at younger ages.

o Haemoptysis before surgery (T=2, F=1) (P=0.035) is negatively
associated with the mean FVC, implying that lung cancer patients
with no Haemoptysis have higher FVC than the patients with
Haemoptysis.

o Diabetes mellitus Type 2 (DM2) (T=2, F=1) (P=0.028) is negatively
associated with the mean FVC, implying that lung cancer patients
with no DM2 have higher FVC than the patients with DM2.

e Asthma (T=2, F=1) (P<0.001) is negatively associated with the
mean FVC, implying that lung cancer patients with no Asthma
have higher FVC than the patients with Asthma.

o Cough before surgery (T=2, F=1) (P=0.067) is partially positively
associated with the mean FVC. It shows that FVC is higher for
lung cancer patients with Cough than the patients without Cough.

o  Performance status (PRZ) (PRZ2=3, PRZ1=2, PRZ0=1) at (PRZ1)
(P=0.043) is negatively associated with the mean FVC, indicating
that lung cancer patients with PRZ0 have higher FVC than the
patients with PRZ2.

o Diagnosis (DGN) (P=0.003) is positively associated with the mean
FVC, indicating that FVC increases with the increased of DGN.

From the above it is observed that younger lung cancer patients
with no diabetes mellitus, no asthma, no haemoptysis have higher
FVC. There are many more explanatory parameters of the variance of
FVC. For lung cancer patients with advanced diseases should be treated
very carefully.
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