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ABSTRACT
Objective: In this study, we examined the relationship between the phenotypic fea-
tures of emphysema in the coexistence of lung cancer and chronic obstructive pul-
monary disease (COPD).
Material and Methods: Patients who were diagnosed with lung cancer and had con-
current COPD in a pulmonology department of a training and research hospital be-
tween January 1, 2016, and December 31, 2018, were retrospectively evaluated.
Results: A total of 248 patients were evaluated. In our study, no correlation was found 
between the phenotype and severity of emphysema and lung cancer, and also no 
relation was found between histological type and localization of the tumor. However, 
there was a significant difference between the visual emphysema phenotypes and 
body mass index (BMI) (p=0.003) and forced expiratory volume in 1 second/forced 
vital capacity (FEV1/FVC) (p=0.003), centrilobular emphysema (CLE) severity and 
BMI (p<0.001), FEV1 (p=0.004), FEV1/FVC (p<0.001), and paraseptal emphysema, 
and BMI (p=0.003). Furthermore, there was a significant difference between COPD 
stages and BMI (p=0.007), FEV1 (p<0.001), FEV1/FVC (p<0.001), and surgery rate 
(p=0.001). A significant correlation was observed between lung cancer and local-
ization of tumor (p<0.001), histological type (p=0.018), and surgery rate (p<0.001).
Conclusion: No correlation was found between the visual type and severity of em-
physema associated with parenchymal damage, as revealed by the quantitative 
evaluation of computed tomography, and the histological type and location of lung 
cancer. Although a significant rate of CLE was observed in 72.2% of our patient pop-
ulation, it could not be statistically documented due to the absence of our control 
group. The fact we could not find any study in the literature examining the relationship 
between the severity of visual emphysema phenotypes and lung cancer. Hence, this 
subject requires further studies with a larger number of patients and a control group.
Keywords: Chronic obstructive pulmonary disease, computed tomography, emphy-
sema, lung cancer.
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INTRODUCTION
Lung cancer and chronic obstructive pulmonary disease (COPD) are 
the most common lung diseases. Lung cancer is the first type of can-
cer among men and is also the most common cause of cancer-related 
death worldwide.[1,2] COPD, on the other hand, causes progressive 
and devastating lung dysfunction and ranks fifth among the causes 
of death among all diseases.[3,4] COPD is a phenotypically complex 
disease with incomplete reversal due to tissue damage, in which small 
airway disease and emphysema may occur together or separately.[4]

Many meta-analyses have shown a strong relationship between 
airway obstruction and emphysema and lung cancer.[5,6] Although 
smoking is a common risk factor for both diseases, COPD poses 
a risk for lung cancer independent of smoking.[7] This situation can 
be explained by the fact that events such as inflammation, extracel-
lular matrix proteolysis, telomere shortening, oxidative stress, and 
genetic predisposition, which are thought to play an active role in 
the pathophysiology of COPD, also it is important in the pathophys-
iology of lung cancer.[3]

According to the dominant pathological change, COPD is di-
vided into two important phenotypes: Emphysema dominant type and 
chronic bronchitis dominant type.[3] If emphysema is the dominant type, 
it is visually classified as centrilobular emphysema (CLE), panlobular 
emphysema, and paraseptal emphysema (PSE), and its distinction is 
made by computed tomography (CT).[8] CT is the best method used in 
the non-invasive diagnosis of emphysema.[9] CT examination shows 
the distribution of emphysema but cannot give us information about 
the severity of the disease. The quantitative evaluation of CT provides 
an idea about both its severity and its lobar distribution.[10]

In our study, to understand the relationship between emphysema 
and lung cancer, we aimed to see the relationship between visual 
emphysema type and severity and lung cancer type and localization 
using the quantitative evaluation of CT images in patients followed up 
with the diagnosis of lung cancer and COPD.

MATERIAL AND METHODS
Patients with lung cancer and COPD and followed up in Izmir Dr. 
Suat Seren Chest Diseases and Surgery Training and Research 
Hospital between January 01, 2016, and December 31, 2018, were 
evaluated retrospectively. Age, gender, smoking history, body mass 
index (BMI), pulmonary function test (PFT) parameters, and thorax 
CT images of the patients were recorded.

Spirometry was performed with the Spire ZAN 100 device. Post-
bronchodilator forced expiratory volume in 1 second/forced vital ca-
pacity (FEV1/FVC) values below 0.7 were evaluated as COPD ac-
cording to Global Initiative for Chronic Obstructive Lung Disease.[11] 
COPD was graded as FEV1% ≥0.8 mild, 0.5 ≤FEV1% <0.8 moderate, 
0.3 ≤FEV1% <0.5 severe, and FEV1% <0.3 very severe.

In our hospital, 64 detectors 126 slice Hitachi CT devices are used 
in CT scans. The degree and type of emphysema were classified as 
centrilobular (subclassified as trace, mild, moderate, confluent, and 
advanced destructive emphysema), panlobular, and paraseptal (sub-
classified as mild or substantial) by the radiologist according to the 
Fleischner Society guidelines.[8]

Localization, histological type, and stage of the tumor were 
recorded. Patients were staged according to the 8th staging system 
of lung cancer recommended by the International Association for the 
Study of Lung Cancer.

All of the patients included in the study were over the age of 40, 
the diagnosis of COPD was made at least 6 months before the diag-
nosis of lung cancer, all of them had thoracic CT and PFT at the time 
of diagnosis.

Patients with diseases such as asthma, lung fibrosis, tuberculo-
sis, and bronchiectasis were not included in the study.

Our study was approved by the ethical committee with the deci-
sion dated December 14, 2018 and numbered T.39 K.N:9.

ÖZ
Amaç: Çalışmada, akciğer kanseri ve kronik obstrüktif akciğer hastalığı (KOAH) birlikteliğinde amfizemin fenotipik özellikleriyle 
ilişkisi incelendi.
Gereç ve Yöntemler: Bu çalışmada, 01 Ocak 2016 ve 31 Aralık 2018 tarihleri arasında akciğer kanseri tanısı almış, aynı zamanda 
KOAH tanısı da bulunan hastalar retrospektif olarak değerlendirildi.
Bulgular: Çalışmada 248 hasta değerlendirildi. Amfizemin fenotipi ve şiddeti ile tümörün histolojik tip ve lokalizasyonu arasında ilişki 
bulunmadı. Ancak vizüel amfizem fenotipleri ile beden kitle indeksi (BKİ) (p=0,003) ve birinci saniyedeki zorlu ekspiratuvar volüm 
(FEV1)/zorlu vital kapasite (FVC) (p=0,003), sentrilobüler amfizem şiddeti ile BKİ (p<0,001), FEV1 (p=0,004), FEV1/FVC (p<0,001) ve 
paraseptal amfizem ile BKİ (p=0,003) arasında anlamlı ilişki saptandı. Ayrıca KOAH evreleri ve BKİ (p=0,007), FEV1 (p<0,001), FEV1/
FVC (p<0,001), cerrahi oranı (p<0,001) arasında da anlamlı ilişki tespit edildi. Akciğer kanseri ile tümör lokalizasyonu (p<0,001), 
histolojik tip (p=0,018) ve cerrahi oranı (p<0,001) arasında da anlamlı ilişki gözlendi.
Sonuç: Parankim hasarıyla giden amfizemin bilgisayarlı tomografinin kantitatif değerlendirilmesiyle ortaya konulan vizüel tip ve cid-
diyeti ile akciğer kanserinin histolojik tip ve lokalizasyonu arasında herhangi bir ilişki saptanmadı. Hasta popülasyonunun %72,2’sin-
de izlenen sentrilobüler amfizem anlamlı bir oran olsa da kontrol grubunun yokluğu nedeniyle istatistiksel değerlendirme yapılmadı. 
Literatüre bakıldığında da vizüel amfizem fenotiplerinin şiddeti ile akciğer kanseri arasındaki ilişkiyi inceleyen herhangi bir çalışma 
bulunmadı. İleride daha fazla hasta sayısı ile kontrol grubu içeren çalışmalara gereksinim bulunmaktadır.
Anahtar kelimeler: Akciğer kanseri, amfizem, bilgisayarlı tomografi, kronik obstrüktif akciğer hastalığı.



Katgı et al. Relationship between Emphysema Phenotypes-Lung CancerJournal of Izmir Chest Hospital 2022;36(2):69–76

71

Statistical Analysis

Categorical data were described using observed frequencies 
and percentages, and continuous variables were summarized by 
their means and standard deviations (or medians and interquar-
tile ranges when distribution is skewed). Statistical analyses were 
performed with IBM SPSS Statistics for Windows, version 25 (IBM 
Corp., Armonk, N.Y., USA). All tests were two-sided and the signifi-
cance level was set to 5%.

The normality assumption of parametric tests for numerical 
variables was checked with Shapiro-Wilk test. Age, BMI, FEV1, and 
FEV1/FEVC numerical variables were compared between levels of 
categorical variables with interdependent sample t-test and analy-
sis of variance (ANOVA) according to the presence of two or more 
levels or, alternatively Mann-Whitney U-test and Kruskal-Wallis test 
was used. Tukey’s honestly significant difference post hoc test was 
used after checking the assumption of homogeneity of variances 
with Levene’s test in ANOVA. Dunn’s test was applied as post hoc 
with Bonferroni correction for pairwise comparison in Kruskal-Wal-
lis. Associations between two categorical variable were investi-
gated with Chi-square test or Fisher Exact test (in some situations 
P-values estimated by Monte Carlo sampling).

RESULTS
The records of 248 patients diagnosed COPD and also lung cancer 
diagnosis in our clinic between January 01, 2016, and December 31, 
2018, were evaluated retrospectively.

The mean age of the patients was 64.1 (±8.4) years, 95.2% of the 
patients were male. The median BMI was 24.4 kg/m2 (21.2–27.3), 
only one (0.4%) of the patients had never smoked. The mean FEV1 
of the patients was 54.6% (±16). Table 1 shows the demographic and 
clinical characteristics of the patients.

In our study, no correlation was found between visual emphy-
sema phenotypes and age, gender, FEV1, COPD and lung cancer 
stage, tumor localization, and histological type (p=0.124, p=0.062, 
p=0.077, p=0.487, p=0.301, p=0.055, and p=0.732, respectively), 
a significant correlation was observed between BMI and FEV1/FVC 
and emphysema phenotypes. In the coexistence of CLE and PSE, 
BMI was found to be low, while it was higher in the group without 
emphysema (p=0.003). FEV1/FVC was significantly lower in CLE 
group compared to the PSE group and the group without emphy-
sema (p=0.003) (Table 2).

A significant correlation was observed with BMI, FEV1, and 
FEV1/FVC according to the grade of CLE. As with other param-
eters, no correlation was found with LC histological types. It was 
observed that BMI, FEV1, and FEV1/FVC decreased as the CLE 
grade increased (respectively p<0.001, p=0.004, and p<0.001). An 
inversely proportional relationship was found between PSE grade 
and only BMI (p=0.003). The relevant data about CLE and PSE are 
discussed in Tables 3 and 4.

When evaluated according to COPD stages without consider-
ing visual emphysema, a strong inverse correlation was found be-
tween BMI, FEV1, FEV1/FVC, and the number of operable patients 
(p=0.007, p<0.001, p<0.001, and p=0.001, respectively).

Characteristic  Study sample 
   (n=248)

  n  %

COPD severity
 Mild 14  5.6
 Moderate 130  52.4
 Severe 91  36.7
 Extremely severe 13  5.3
Lung cancer stage
 Stage 1 29  11.7
 Stage 2 40  16.1
 Stage 3 102  41.1
 Stage 4 77  31.1
Visual emphysema
 None 47  18.9
 Centrilobular 80  32.3
 Paraseptal 22  8.9
 Centrilobular/paraseptal 99  39.9
Centrilobular emphysema
 None 69  27.8
 Mild 70  28.2
 Moderate 43  17.3
 Confluent 40  16.2
 Advance 26  10.5
Paraseptal emphysema
 None 127  51.2
 Mild 102  41.1
 Moderate  −
 Confluent 19  7.7
 Advance  −
Frequent exacerbation
 Yes 1  0.4
 No 247  99.6
Tumor location
 Central region 79  31.9
 Periphery 169  68.1
Histologic profile
 Adenocarcinoma 76  30.7
 Squamous cell carcinoma 133  53.6
 Small cell carcinoma 15  6.0
 Other 24  9.7
Treatment
 Surgery 60  24.2
 Non-surgery 188  75.8

COPD: Chronic obstructive pulmonary disease.

Table 1: Clinical characteristics of patients
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Lung cancer patients were followed up in our clinic, 76 (30.7%) 
patients were diagnosed with adenocarcinoma, 133 (53.6%) of them 
were squamous cell carcinoma, 15 (6.0%) patients were small cell 
carcinoma, and 24 (9.7%) of them were other types of lung cancer 
(neuroendocrine carcinoma, large cell carcinoma, carcinoid, and 
adenosquamous). The lesion was located peripherally in 169 (68.1%) 
of the patients. One hundred and seventy-nine (72.2%) patients were 
stage 3 and 4. Sixty (24.2%) patients were operated.

In our study, a significant correlation was observed between 
lung cancer stage and tumor localization, histological type, and 
surgical treatment (p=0.001, p=0.018, p<0.001) (Table 5). Centrally 

located tumors were predominantly (46.1%) detected in stage 3. 
Histology and stages of the lung cancer are explained in Table 5. 
Squamous cell lung cancer and small cell lung cancer tended to be 
located centrally (p=0.001). Patients who underwent surgical treat-
ment were also predominantly in the tumor group with peripheral 
localization (30.2%) (p=0.001).

DISCUSSION
COPD is a heterogeneous disease and is an independent risk factor 
for lung cancer.[5,10] Components of chronic bronchitis and emphysema 

Table 2: Characteristics of visual emphysema

Characteristics  None   Centrilobular  Paraseptal   Centrilobular/ p 
   (n=47)   (n=80)   (n=22)   Paraseptal 
            (n=99)

  n  % n  % n  % n  %

Age, years, mean (SD) 64.6  8.8 65.5  9.1 61.0  8.2 63.5  7.4 0.124
Sex             0.062
 Male 41  87.2 78  97.5 21  95.5 96  97.0
 Female 6  12.8 2  2.5 1  4.5 3  3.0
 BMI, kg/m2, median  25.7   24.7   24.4   23.5a  0.003
 (25th–75th percentile)  (23.9–29.4)   (21.4–28.4)  (20.2–26.8)   (20.8–26.0)
 FEV1, mean (SD)  56.3 (13.9)   51.0 (17.1)   59.0 (16.5)   55.3 (15.5)  0.077
 FEV1/FVC, median  68.0   64.0a   70.0b   65.0  0.003
 (25th–75th percentile)  (63.0–72.0)   (52.0–69.0)  (64.0–74.0)   (58.0–70.0)
COPD severity
 Mild 2  4.3 4  5.0 1  4.5 7  7.1 0.478
 Moderate 28  59.6 35  43.8 14  63.6 53  53.5
 Severe 17  36.1 34  42.5 6  27.3 34  34.3
 Extremely severe 0  0.0 7  8.7 1  4.6 5  5.1
Lung cancer stage             0.301
 Stage 1 7  14.9 9  11.3 3  13.6 10  10.1
 Stage 2 13  27.7 13  16.3 2  9.1 12  12.1
 Stage 3 18  38.3 35  43.7 10  45.5 39  39.4
 Stage 4 9  19.1 23  28.7 7  31.8 38  38.4
Tumor location             0.055
 Central region 13  27.7 20  25.0 12  54.5 34  34.3
 Peripheric 34  72.3 60  75.0 10  45.5 65  65.7
Histologic profile             0.732
 Adenocarcinoma 12  25.5 30  37.5 5  22.7 29  29.3
 Squamous cell carcinoma 28  59.6 39  48.8 14  63.6 52  52.5
 Small cell carcinoma 1  2.1 5  6.2 1  4.6 8  8.1
 Other 6  12.8 6  7.5 2  9.1 10  10.1
Treatment             0.177
 Surgery 17  36.2 16  20.0 4  18.2 23  23.2
 Non-surgery 30  63.8 84  80.0 18  81.8 76  76.8

a: Significant difference with none group, p<0.05, b: Significant difference with centrilobuler group, p<0.05. BMI: Body mass index, FEV1: Forced expiratory 
volume in 1 second, FVC: Forced vital capacity, COPD: Chronic obstructive pulmonary disease.
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may be completely separate or may be together to some extent. This 
condition is expressed as chronic bronchitis dominant or emphysema 
dominant. Similarly, lung cancer is a heterogeneous disease consist-
ing of different histological subtypes. In the etiology of both, there are 
many common causes such as smoking habits, environmental ex-
posure, genetics, and previous diseases. In this study, we wanted to 
examine the relationship between different histological types in lung 
cancer and the phenotypic type and severity of emphysema.

Lung cancer patients followed up in our hospital were retrospec-
tively evaluated. Two hundred and forty-eight patients with concurrent 
COPD were included in the study. Two hundred and forty-seven (99.6%) 

patients had a history of smoking. This reminded us again of the impor-
tance of smoking in the etiology of both lung cancer and COPD.

Only 18.9% of our patients with lung cancer and COPD coex-
istence did not have emphysema. About 39.9% of the patients had 
PSE and CLE together and 32.3% of them had only CLE. Although 
CLE was observed in most of the patients (72.2%), there can be a 
relationship between CLE and lung cancer, but because we did not 
have a control group that we could not statistically state this result. 
Mouronte-Roibás et al.[12] found emphysema in 82.2% of the patients 
with lung cancer, similar to our study, in their study consisting of pa-
tients diagnosed with lung cancer with concurrent COPD and a con-

Characteristics  None   Mild   Moderate  Confluent  Advance p 
   (n=69)   (n=70)   (n=43)   (n=40)   (n=26)

  n  % n  % n  % n  % n  %

Age, years, mean (SD) 63.5  8.7 63.7  9.0 64.1  7.3 64.7  7.9 66.2  8.4 0.655
Sex                0.151
 Male 62  89.9 68  97.1 42  97.7 38  95.0 26  100
 Female 7  10.1 2  2.9 1  2.3 2  5.0 0  0.0
 BMI, kg/m2, median  25.3   25.2   24.4   21.8a,b   20.5a,b  <0.001
 (25th–75th percentile)  (21.8–27.9)  (23.1–28.2)  (20.8–26.6)  (20.4–25.0)  (19.0–24.2)
 FEV1, mean (SD)  57.2 (14.7)  53.3 (16.9)  60.1 (15.5)  51.5 (16.0)  46.7a,c (13.7) 0.004
 FEV1/FVC, median  68.0   66.0   66.0   60.5a,b   54.0a,b,c  <0.001
 (25th–75th percentile)  (63.5–72.0)  (62.0–72.0)  (58.0–72.0)  (49.0–67.5)  (46.0–64.0)
COPD severity                0.073
 Mild 3  4.4 3  4.4 4  9.3 3  7.5 1  3.8
 Moderate 42  60.9 37  52.9 26  60.5 15  37.5 10  38.5
 Severe 23  33.3 24  34.3 13  30.2 20  50.0 11  42.3
 Extremely severe 1  1.4 6  8.6 0  0.0 2  5.0 4  15.4
Lung cancer stage                0.539
 Stage 1 10  14.5 4  5.7 6  14.0 6  15.0 3  11.5
 Stage 2 15  21.7 10  14.3 7  16.3 5  12.5 3  11.5
 Stage 3 28  40.6 27  38.6 20  46.5 15  37.5 12  46.2
 Stage 4 16  23.2 29  41.4 10  23.2 14  35.0 8  30.8
Tumor location                0.126
 Central region 25  36.2 26  37.1 7  16.3 11  27.5 10  38.5
 Peripheric 44  63.8 44  62.9 36  83.7 29  72.5 16  61.5
Histologic profile                0.170
 Adenocarcinoma 17  24.6 17  24.2 14  32.5 16  40.0 12  46.2
 Squamous cell carcinoma 42  60.9 37  52.9 25  58.1 18  45.0 11  42.3
 Small cell carcinoma 2  2.9 9  12.9 2  4.7 1  2.5 1  3.8
 Other 8  11.6 7  10.0 2  4.7 5  12.5 2  7.7
Treatment                0.228
 Surgery 21  30.4 13  18.6 14  32.6 7  17.5 5  19.2
 Non-surgery 48  69.6 57  81.4 29  67.4 33  82.5 21  80.8

a: Significant difference with none group, p<0.05, b: Significant difference with mild group, p<0.05, c: Significant difference with moderate group, p<0.05. BMI: 
Body mass index, FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, COPD: Chronic obstructive pulmonary disease.

Table 3: Characteristics of centrilobular emphysema
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trol group consisting of patients diagnosed with COPD only, and they 
also found that 71.2% of patients had CLE. They found a statistically 
significant relationship between lung cancer and CLE compared to 
the control group. The absence of a control group is the limiting factor 
of our study, and we think that we will obtain more meaningful results 
by forming a control group in the future.

The BMI of our patients with lung cancer without visual emphy-
sema was significantly higher than the other groups (p=0.003). In 
particular, we found that BMI was the lowest in patients with CLE and 
PSE. When we examined the studies of Wang et al.,[1] in contrast 
to our study, BMI was found to be lower in lung cancer arm without 

COPD (p<0.001). Interestingly, in another study by Wang, the BMI 
value of patients with LC was significantly higher than patients with-
out lung cancer (p<0.001), while no difference was found between 
the emphysema dominated group and the non-emphysema-domi-
nant group in terms of BMI (p=0.348).[3]

When we evaluated the visual emphysema phenotypes sepa-
rately as CLE and PSE, we found an inversely proportional rela-
tionship between CLE grade and BMI, FEV1, and FEV1/FVC, but 
we also found a similar relationship between PSE grade and BMI 
alone. As the degree of CLE increased, the percentage of adeno-
carcinoma increased (none-24.6%, advance-46.2%), the percent-

Characteristics  None   Mild   Confluent  p 
   (n=127)   (n=102)   (n=19)

  n  % n  % n  %

Age, years, mean (SD) 65.1  9 63  7.7 63.1  7.1 0.146
Sex          0.419
 Male 119  93.7 98  96.1 19  100.0
 Female 8  6.3 4  3.9 0  0.0
 BMI, kg/m2, median  25.0 (21.8–28.4)  23.8a (20.8–26.4)  22.6a (20.1–25.5) 0.003 
 (25th–75th percentile)
 FEV1, mean (SD)  53 (16.2)   56.1 (15.8)   57.3 (15.1)  0.249
 FEV1/FVC, median  65.0 (55.0–70.0)  65.0 (59.0–72.0)  66.0 (55.0–70.0) 0.524 
 (25th–75th percentile)
COPD severity          0.457
 Mild 6  4.7 6  5.9 2  10.5
 Moderate 63  49.6 55  53.9 12  63.2
 Severe 51  40.2 37  36.3 3  15.8
 Extremely severe 7  5.5 4  3.9 2  10.5
Lung cancer stage          0.406
 Stage 1 16  12.6 11  10.8 2  10.5
 Stage 2 26  20.5 12  11.8 2  10.5
 Stage 3 53  41.7 41  40.2 8  42.2
 Stage 4 32  25.2 38  37.2 7  36.8
Tumor location
 Central region 33  26.0 40  39.2 6  31.6 0.102
 Peripheric 94  74.0 62  60.8 13  68.4
Histologic profile          0.922
 Adenocarcinoma 42  33.1 28  27.4 6  31.6
 Squamous cell carcinoma 67  52.8 57  55.9 9  47.4
 Small cell carcinoma 6  4.7 7  6.9 2  10.5
 Other 12  9.4 10  9.8 2  10.5
Treatment          0.789
 Surgery 33  26.0 23  22.5 4  21.1
 Non-surgery 94  74.0 79  77.5 15  78.9

a: Significant difference with none group, p<0.05. BMI: Body mass index, FEV1: Forced expiratory volume in 1 second, FVC: Forced vital capacity, COPD: 
Chronic obstructive pulmonary disease.

Table 4: Characteristics of paraseptal emphysema
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age of squamous cell carcinoma decreased inversely (none-60.9%, 
advance-42.3%), the rates were close to each other in the PSE 
group, except for small cell carcinoma. In small cell carcinoma, 
we observed that as the severity of PSE increased, the percent-
age also increased (none-4.7%, confluent-10.5%). We could not 
detect any relationship between lung cancer and CLE and PSE, 
We thought that we could not reach any significant result due to 
the small number of patients. When we searched the literature, we 
could not find an article investigating the relationship between the 
severity of CLE and PSE and lung cancer.

As the COPD stage progressed, BMI, FEV1, FEV1/FVC, and the 
number of patients who could be treated surgically decreased incom-
patible with the literature. Although similar studies are numerous, Hu-
ber et al.[13] studies have shown a decrease in BMI and FEV1 with an 
increase in a stage in COPD.

In our study, squamous and small cell lung cancer tended to be 
predominantly centrally located, in accordance with our knowledge. In 
their study, Hajmanoochehri et al.[14] found also that squamous cell lung 
cancer and small cell lung cancer were mostly located in the central 
and adenocarcinoma lung cancer was located peripherally (p<0.001).

In conclusion, We could not find any correlation between visual 
emphysema phenotype and severity with lung cancer histological 

type and location. In the future, we aim to reschedule the study by 
increasing the number of patients and creating a control group, which 
are the two limiting factors of our study.
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