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Abstract

Purpose: The objective of this study was to investigate the
relationship between Coronavirus disease 2019 (COVID-
19) pneumonia and anatomical characteristics, including
tracheobronchial and fissure variations, right/left main
bronchus angle, carina angle, and large airway diameter, in
patients who tested positive for the virus via reverse
transcription-polymerase chain reaction (RT-PCR) at the
outset of the pandemic.

Materials and Methods: This cross-sectional study
included 165 cases with positive RT-PCR tests who were
admitted between March and June 2020 and subsequently
scanned with thin-section unenhanced chest computed
tomography (CT). They were divided into two groups
according to the presence of pneumonia based on the
chest CT images.

Results: In our study, a total of 165 cases were analyzed,
pneumonia was found in 35 of 76 (46.05%) female patients
and 51 of 89 (57.30%) male patients. COVID-19
pneumonia was observed in older age groups. Anatomical
variations and the presence of incomplete fissures were
statistically higher in the pneumonia-positive group, while
the difference was not statistically significant for accessory
fissures. Mean tracheal area and right main bronchus angle
were statistically higher in the pneumonia-positive group
compared to the negative patients. The right lung was
more involved than the left in terms of both zonal and total
lung involvement. When the presence of comorbidity was
assessed, 59 patients (35.75%) were found to have
comorbidity. Hypertension, diabetes mellitus and
cardiovascular disease were significantly higher among
comorbidities in the pneumonia-positive group. The
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Amag: COVID-19 pandemisi streci baglangicinda ters
transkripsiyon-polimeraz  zincir reaksiyonu (RT-PCR)
pozitif olan hastalarda, trakeobronsiyal ve fissiir
varyasyonlari, sag/sol ana brong acisi, karina agisi, genis
hava yolu capt gibi anatomik isaretlerle COVID-19
pnoémonisinin iliskisini belitlemek amaglanmistir.

Gereg ve Yontem: Bu kesitsel ¢calismada Mart- Haziran
2020 tarihleri arasinda hastanemize bagvuran ve ardindan
ince kesit kontrastsiz thoraks bilgisayarli tomografisi (BT)
ile taranan, RT-PCR testleri pozitif olan 165 wvaka
incelenmistit. Thoraks BT goruntileri degerlendirilen
vakalar pnémoni varligina gore iki gruba ayrildr.
Bulgular: Toplam 165 olgunun incelendigi ¢alismamizda
76 kadin hastanin 35'inde (%46,05) ve 89 erkek hastanin
51'inde (%57,30) pnémoni saptandt. Tleri yas gruplarinda
COVID-19 pnémonisi daha fazla gorildi. Anatomik
varyasyonlar ve inkomplet fissiir varligt pnémoni pozitif
grupta istatistiksel olarak daha ylksekti, aksesuar
fisstirlerde ise fark istatistiksel olarak anlamli degildi.
Ortalama trakeal alan ve sag ana brons acist pnémoni
porzitif grupta negatif hastalara gore istatistiksel olarak daha
yuksekti. Hem zonal hem de total akciger tutulumu
acisindan sag akciger sola gére daha fazla tutulmustu. Ek
hastalik varligs degerlendirildiginde 59 hastada (%35,75) ek
hastalik oldugu gérildi. Pnémoni pozitif grupta eslik eden

hastaliklar ~ arasinda  hipertansiyon,  diyabet  ve
kardiyovaskiler hastalik anlaml  derecede yiiksekti.

Regresyon modeli, hipertansiyonun RT-PCR  pozitif
vakalarda COVID-19 pnémonisinde 3,75 kat artisla iligkili
bulundu.
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regression model showed that hypertension was associated
with a 3.75-fold increase in COVID-19 pneumonia in test
positive cases.

Conclusion: Anatomical lung variations and incomplete
fissures were observed more frequently in the COVID-19
pneumonia cases, independent of other comorbidities. We
believe that there are anatomical variables that can be used
to identify those predisposed to pneumonia in RT-PCR
test positive cases.

Keywords:. SARS-COV-2, COVID-19, pneumonia,
thorax, lung, anatomic variation, multidetector computed
tomography, comorbidity

INTRODUCTION

In the COVID-19 pandemic, which has caused many
deaths around the world, the need to diagnose cases
in the shortest time and with the most accurate
method has become very important. Chest
radiography can be used as the first imaging modality
in the diagnosis of COVID-19 pneumonia due to its
accessibility and low radiation exposure. However,
because low-density lesions such as ground-glass
opacities are difficult to see and may be normal in the
early stages, the sensitivity of chest radiography is
lower than that of computed tomography (CT)!2. In
addition, the findings on a CT scan may be positive
even before the onset of symptoms>*.

Although real-time reverse transcription-polymerase
chain reaction (RT-PCR) for viral nucleic acids is the
gold standard method of choice for the diagnosis of
COVID-19, the use of CT has increased due to its
lower false negative rates’. The most common
pattern of involvement in COVID-19 pneumonia on
chest CT 1is bilateral, peripheral ground-glass
infiltration(s). It has been shown in the literature that
the right lower lobe segments of the lung are more
frequently involved®. Tracheal and cardiac accessory
bronchi, accessory fissure are developmental
anomalies of the tracheobronchial tree and are
characterized by recurrent lung infections in both
childhood and adulthood™?.

It has previously shown that some
comorbidities may the likelihood of
pneumonic infiltration or worsening of underlying
pneumonia in RT-PCR test positive cases. In addition
to demographic variables such as age, comorbidities
that may worsen COVID-19 pneumonia include
hypertension, diabetes mellitus, chronic renal failure,
malignancy and cardiovascular disease!-15,

been
increase
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Sonug: COVID-19 pnémonisi  vakalarinda  diger
komorbiditelerden bagimsiz olarak anatomik akciger
varyasyonlart ve tamamlanmamus fissitler daha stk
gbzlendi. RT-PCR testi pozitif olan olgularda pnémoniye
yatkinhgt  beliflemede  kullanilabilecek  anatomik
degiskenlerin mevcut oldugunu distiniiyoruz.

Anahtar kelimeler: SARS-COV-2, COVID-19, pnémoni,
toraks, akciger, anatomik varyasyon, c¢ok dedektérlii
bilgisayarli tomografi, komorbidite.

Prior to commencing the study, we postulated that
cases exhibiting positive RT-PCR results and
displaying anatomical landmarks would exhibit a
higher prevalence of lung involvement. This
relationship, which has not been examined before in
the literature, constitutes the unique aspect of our
research. This situation reveals the originality of our
study. Therefore, in this study we aimed to investigate
the relationship between pneumonic involvement,
anatomical variations and measurable variables such
as tight/left main bronchus angle, carina angle, large
airway diameter and lung parenchymal involvement
in patients diagnosed with COVID-19 by RT-PCR.

MATERIALS AND METHODS

Study design sample

A total of 313 patients who applied to the Turkish
Ministry of Health University Bozyaka Training and
Research Hospital between March and June 2020,
underwent RT-PCR testing for clinical suspicion of
COVID-19, were positive and underwent thin-
section lung CT without contrast were included in the
study. After excluding cases retrospectively classified
as having 'poot’ CT image quality due to tespiratory
or metallic artifacts, analysis was performed on 165
patients. The patients were PCR test positive cases at
the beginning of the COVID-19 pandemic and were
excluded from the study because it was not possible
to evaluate fine structures such as fissures in patients
with movement artifacts due to tachypnea.

A post-hoc analysis was performed on the 165 cases
in the study using the G Power 3.1.9.4 program, and
the power of the study was calculated to be 99.99%.

According to the standardized reporting table
recommended by the 'Radiological Society of North
America (RSNA), American College of Radiology
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(ACR) and Society of Thoracic Radiology (STR)' 1%
two groups, positive and negative, were created
according to the presence of pneumonia on chest CT
images. Major anatomical variations of the lung were

defined as tracheal bronchus, cardiac accessory
bronchus, accessory fissure, superior and inferior
accessory fissure, incomplete fissure, azygos lobe,
lung isomerism (Figure 1a, b and c), (Figure 2).

Figure 1. 46-year-old male patient. In the reformatted axial (a), coronal (b) and sagittal (c) images, the right
oblique fissure (arrows) and the horizontal fissure (asterisk) are incomplete.

Figure 2. 27-year-old male. The sagittal reformatted image shows an accessory fissure in the middle lobe of
the right lung (arrow).
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Comorbidities (hypertension, diabetes mellitus (DM),
history of cardiovascular disease (CVD), chronic
obstructive pulmonary disease (COPD), asthma,
malignancy, autoimmune endocrine disorders and
chronic renal failure), which are common risk factors
that can cause or exacerbate COVID-19 pneumonia,
were noted in each case.

The manuscript was prepared in accordance with the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement for
cohort, case-control, and cross-sectional studies. For
this retrospective cross-sectional study, ethics
committee approval was received from the Ministry
of Health Bozyaka University Training and Research
Hospital Clinical Research Ethics Committee dated
29/6/2020 and numbered 2020-242.

The research was conducted at the Ministry of Health
Bozyaka University Training and Research Hospital,
which is a tertiary-level training hospital and is
provided by experts in their field. Each researcher in
the research team is competent and experienced in
their field. The CT images of these patients were
evaluated in a retrospective manner by three different
radiologists.

Tomographic data acquisition

Each case was scanned with a 16-detector
multidetector CT scanner (Alexion, Toshiba Medical
Systems Co Ltd, Otowara, Japan) during deep
inspiration, including all thoracic slices and caudal
adrenal glands and the entire diaphragm. The
following standard parameters were used during the
examination Cross section thickness: 1 mm; kV: 120;
mAs: 150; effective mAs: 120; rotation time: 0.75 sec.

R

Lung anatomy in COVID-19 RT-PCR positive cases

Intravenous iodinated contrast was not used during
the examination.

Image acquisition and evaluation

Images were evaluated in the mediastinal and lung
windows in standard axial, sagittal and coronal
reformatted images. The standard window width
(WW) and window level (WL) used for mediastinal
evaluation were COVID: 400; WL: 40; and for lung
evaluation WW: 1600; WL: -550. To improve
parenchymal assessment and increase the visibility of
possible lesions, WW and WL values were manually
manipulated when necessary. Maximum and
minimum intensity projection (MIP and MinlP)
reconstruction images were analysed in detail when
required for a more detailed assessment of lung
fissure variations and airways. Cases were evaluated
simultaneously by three different radiologists
experienced in thoracic radiology.

Following assessment of COVID-19 involvement,
images from 165 cases were uploaded to a MacOS-
based computer and quantitative data were obtained
using Horos software (www.horosproject.org). Using
double-oblique multiplanar reconstruction images in
the lung window setting, the areas of the trachea,
right main bronchus and left main bronchus were
measured for each case (Figure 3a, b and c). The
minimum intensity projection method was used to
determine the carinal angle and the right and left main
bronchial angles in the coronal plane (Figures 4a, b
and ¢). In addition to these quantitative vatiables, the
right main bronchus/trachea and left main
bronchus/trachea area ratios were added to the data
table for each case.

&

——

[:

Figure 3. Double oblique multiplanar reconstruction images showing the trachea (a), right (b), and left (c)
main bronchus with the largest area.
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Figure 4. Using the minimum intensity projection method, coronal reformatted images showing the
measurements of the carinal angle (a) and the right (b) and left (c) main bronchial angles.

Image analysis

COVID-19 infiltration characteristics (ground glass
uptake, consolidation, cobblestone appearance, etc.)
were scored according to the relevant literature. A
severity score based on the percentage of CT
involvement was used for evaluation. Each of the five
lung lobes was scored visually on a scale of 0 to 5,
with 0 indicating no involvement; 1, less than 5%
involvement; 2, 5%-25% involvement; 3, 26%-49%
involvement; 4, 50%-75% involvement; and 5, motre
than 75% involvement*. Both lungs were segmented
into upper, middle and lower zones and the above
scoring was applied to all three zones. In all cases, the
lung was segmented into three zones: the upper zone
above the tracheal carina, the middle zone between
the inferior pulmonary vein and the diaphragm, and
the lower zone below the inferior pulmonary vein!.
Major anatomical variations of the lungs were noted
in each case.

Statistical analysis

All statistical tests were performed using SPSS for
Windows, version 25.0 (SPSS Inc., Chicago, IlL,
USA). Descriptive data were presented as numbers
and percentages, minimum and maximum values.
The Kolmogorov-Smirnov or Shapiro-Wilk test was
used as a standard test of distribution suitability. For
categorical data like sex, presence of comorbidities
and pneumonia, a crosstabulation table was created
and a chi-square test was performed. For numerical
variables like age, anatomical measurements, the t-
test was used to test the significance of the difference
between the groups. The Mann-Whitney U test was
used for comparison of numerical variables that did
not have a normal distribution between groups like
incomplete fissure presence. The Wilcoxon signed-
rank test was performed for numerical variables that
did not meet the normal distribution condition for
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repeated measurements in CT image evaluation. For
right and left bronchial angles, Spearman correlation
analysis was performed for numerical variables that
were not normally distributed. Logistic regression
analysis was performed to determine the variables
influencing pneumonia. A p value less than 0.05 was
considered statistically significant.

RESULTS

In our study, a total of 165 cases were analyzed, 76
women and 89 men. The age of the group ranged
from 18 to 94 years. The mean age of the females was
48.00 £ 19.07 years and that of the males was 46.31
+ 18.02 years. There was no significant difference in
age between the female and male groups (p=0.561).
Female and male patient groups were evaluated for
the incidence of pneumonia. Pneumonia was found
in 35 of 76 (46.05%) female patients and 51 of 89
(57.30%) male patients. There was no statistically
significant difference between sex and pneumonia
(p=0.149).

The mean age of the patients with pneumonia was
54.76 £ 17.29 years, whereas the mean age of the
group without pneumonia was 38.75 * 16.02 years.
Accordingly, pneumonia was observed at an older age
and the difference was statistically significant

(p<0.001).

When the presence of comorbidity was assessed, 59
patients (35.75%) were found to have comorbidity. A
total of 44 patients had both lung involvement and
comorbidity. A statistically significant difference was
found between the presence of comorbidity and
pneumonic involvement (p<<0.001).

When analyzing common comorbidities alone,
hypertension  (p=0.004), DM (p=0.001) and
concomitant CVD (p=0.100) were significantly
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different in patients with lung involvement compared
to those without pneumonia. Other comorbidities in
the study group included 5 patients with COPD, 3
with asthma, 5 with malignancy, 7 with autoimmune
endocrine disorders and 4 with chronic renal failure.
No statistically significant difference in pneumonia
was found in any of these comorbidities.

Anatomical variations of the lung were mainly
associated with pneumonia, and one or more
variations were positive in 93 patients (56.36%).

Lung anatomy in COVID-19 RT-PCR positive cases

Seventy patients had both lung involvement and
variation. When the association between variation
and lung involvement was compared, the difference

was  statistically  significant  (p<<0.001). When
considered separately, there was no association
between accessory fissure and  pneumonic

involvement (p=0.679). However, the presence of an
incomplete fissure was more frequently associated
with COVID-19 pneumonia in RT-PCR positive
cases (p<0.001). Incomplete fissures and their
locations are summarized in Table 1.

Table 1. The relationship between incomplete fissures and the presence of pneumonia

Incomplete Fissure Pneumonia Pneumonia Total P value
Negative Positive

Incomplete Right Oblique | Absence 67 50 117 0.000*
Fissure Presence 12 36 48

Incomplete Left Oblique Absence 68 50 118 0.000*
Fissure Presence 11 36 47

Incomplete Horizontal Absence 66 33 99 0.000*
Fissure Presence 13 53 66

*p<0.05

Regarding quantitative data, the right main bronchus
angle was statistically significantly smaller in
pneumonia-positive cases than in those without
pneumonia (p=0.012), and the tracheal area was

statistically larger in the pneumonia group than in the
group without pneumonia (p=0.011). No significant
difference was found between the groups for other
quantitative variables (Table 2).

Table 2. The relationship between anatomical measurements and the presence of pneumonia

Pneumonia N Mean Standard P value
Deviation

Right main bronchus angle Negative 79 34.95 10.46

Positive 86 38.62 7.95 0.012*
Left main bronchus angle Negative 79 41.23 8.56

Positive 86 42.80 9.24 0.259
Carinal angle Negative 79 76.55 15.69

Positive 86 81.21 14.76 0.051
Left main bronchus area Negative 79 1.34 0.34

Positive 86 1.43 0.41 0.118
Right main bronchus area Negative 79 1.66 0.41

Positive 86 1.76 0.45 0113
Tracheal area Negative 79 2.37 0.58

Positive 86 2.61 0.62 0.011*
Left main bronchus to Negative 79 0.56 0.06
trachea ratio Positive 86 0.54 0.08 0.094
Right main bronchus to Negative 79 0.70 0.08
trachea ratio Positive 86 0.67 0.09 0.062

*p<0.05
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The severity of pneumonia was compared for the
right and left lungs in terms of total, upper, middle,
and lower zones. In this study, right lung involvement
was statistically higher than left lung involvement

(p<0.001).

Comorbidities that may affect pneumonia were
assessed individually by regression analysis. When
assessed by univariate logistic regression analysis,
hypertension, diabetes mellitus, presence of

Cukurova Medical Journal

cardiovascular disease, presence of variation and
presence of incomplete fissure were among the
factors that may affect pneumonia. P values and
confidence intervals are shown in Table 3.

Variants that cause pneumonia are presented with
multivariate logistic regression analysis when
comorbidities are considered together in Table 4. The
study revealed that only hypertension was found to
be effective.

Table 3. Comorbidities that may affect pneumonia in univariate logistic regression analysis

Variable P value* Exp (B) Confidence Interval %95
Lower limit Upper limit
Sex 0.150 1.572 0.849 2912
Hypertension 0.004 3.755 1.510 9.339
Diabetes Mellitus 0.009 15.167 1.945 118.272
Cardiovascular diseases 0.019 6.243 1.351 28.849
Anatomic variation 0.000 10.652 5.142 22.069
Incomplete fissure 0.000 10.489 5.106 21.550

*p<0.05, Exp B: Expected B.

Table 4. Comorbidities that may affect pneumonia in multivariate logistic regression analysis

Comorbidity P value* Exp (B) Confidence Interval %95
Lower limit Upper limit
Hypertension 0.011 4.032 1.385 11.731
Anatomic variation 0.053 3,971 0.985 16.006
Incomplete fissure 0.090 3.263 0.830 12.835

*p<0.05, Exp B: Expected B.

DISCUSSION

In this study, we aimed to investigate the relationship
between COVID-19 involvement and anatomical
variations of the lung and measurable variables of the
tracheobronchial system. Other comorbidities that
may exacerbate existing pneumonia were added to
our research list, and regression analyses were
performed for all variables.

One of the most important findings of our study is
the significant association between the presence of
anatomical variation and COVID-19 pneumonia.
when comparing the
between the presence of variation and lung
involvement, the difference was statistically
significant. Tracheal and accessory cardiac bronchi
are fetal developmental anomalies of the
tracheobronchial tree and are characterized by
recurrent lung infections in childhood and adulthood.
In the literature, the prevalence of tracheobronchial

Accordingly, association
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anomalies in children ranges from 0.9-3% 7. Similatly,
accessory cardiac bronchus is a rare fetal anomaly
with an incidence of 0.09-0.5% and an average
prevalence of about 0.3% 8. In this study, tracheal and
accessory bronchus were not found as anatomical
anomalies. In our research, we could not investigate
the relationship between these two rare anomalies
and COVID-19 pneumonia, as a total of 165 cases
were included and the number of cases was relatively
small. Accessory fissures were examined in all lobes
and were found in 28 patients (16.96%), of which 3
were observed as superior accessory fissures. The
prevalence of accessory fissures on CT scan has been
reported to be between 0.7-8.7% °. In our recent
study this rate was found to be higher (16.96%). This
may be related to the fact that we assessed changes
more accurately using thinner slices. A total of 16
patients had both pneumonic involvement and an
accessory fissure. However no significant correlation
was found between accessory fissure and lung
involvement.
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The presence of an incomplete fissure, another
anatomical variation, was examined in detail in our
study. One or more incomplete fissures were found
in 83 cases (50.30%). Horizontal fissures were
incomplete in 66 cases (40%), right oblique fissures
in 48 cases (29.09%), and left oblique fissures in 47
cases (28.48%y). Although the prevalence varies
slightly in post-mortem and CT-based studies,
incomplete fissures are present in approximately half
of the individuals, and incomplete presentation is
most commonly observed in the posteromedial, near
hilus, part of the minor fissure %78, In our study,
similar to the literature, incomplete fissures were
observed in about half of the cases (50.30%), but
incomplete presentation was most commonly
observed in the horizontal (small) fissure, especially
in the medial part adjacent to the mediastinum. In this
study, the odds of COVID-19 pneumonia were
statistically significantly higher in RT-PCR-positive
individuals regardless of location in the presence of
incomplete fissures (each for right oblique, left
oblique and horizontal fissures). Fissures are natural
anatomical barriers that prevent the spread of
infection within the lobes of the lungs. It has been
previously reported in the literature that fungal and
bacterial infectious agents such as Aspergillus,
Actinomycetes and Nocardia facilitate the spread of
infection in the presence of incomplete fissures in
immunosuppressed patients %120, To our knowledge,
at least at the time of writing, there is no published
literature on the relationship between COVID-19
pneumonia and incomplete lung fissures.

Catrina angle and right/left main bronchus areas were
quantitatively higher in patients with COVID-19
pneumonia compared to those with positive RT-PCT
tests but no pneumonia. However, these variables
were not statistically different (Table 2). We believe
that studies with larger numbers of cases may show
stronger associations in the future. In our current
study, tracheal area was statistically significantly larger
in subjects with positive pneumonia. We believe that
as the size of the large airways increases, the SARS-
CoV-2 viral particle load may increase and the risk of
the pathogen causing pneumonia may increase. In the
systematic review, increasing viral load may increase
the severity of COVID-19, especially with increasing
age 2!, Since an increase in tracheal diameter would
mean that more viral particles would be inhaled, this
may explain why larger tracheal areas were found in

the COVID-19 group.

Our study observed that the right lung was more
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involved than the left lung when both zonal and total
lung sections were evaluated, and right lung
involvement was statistically significant in the
COVID-19 pneumonia group compared to left lung
involvement. Similarly, the higher degree of right
lung involvement in COVID-19 pneumonia has been
reported in the literature?>?3. The original 2013 study,
which looked at the radiological appearance of
patients with H7N9 Influenza A pneumonia,
reported that the right lung was more involved in
Influenza A, as was COVID-19%4. As the right main
bronchus is thicker, shorter and more vertical, the
SARS-CoV-2 agent has a predilection for this area,
which may explain the higher rate of right lung
involvement.

In our recent study, the right main bronchus angle
was lower than the left main bronchus angle, as
expected due to its more vertical course. In our study,
the mean right main bronchial angle was significantly
higher in the COVID-19 pneumonia-positive group
compared with the non-pneumonia group. Left main
bronchial angles were also found to be slightly higher
in pneumonia-positive subjects compared to negative
subjects, but the difference was not statistically
significant. There were no similar studies in the
literature on this topic, at least until this paper was
written. We believe that the increased angle and
horizontalization tendency in the right main
bronchus may reduce the expiratory outflow of
SARS-CoV-2 virus particles entering through the
large airways, thus facilitating the development of
pneumonia, but our interpretation of this issue is
beyond speculation.

Important risk factors for severe COVID-19 disease
include age, male gender, obesity, smoking history,
hypertension and DM among comorbidities. In our
current study, COVID-19 was more likely to cause
pneumonia in RT-PCR positive individuals, even in
the presence of comorbidities, and the difference was
statistically significant. COVID-19 symptoms are
mostly mild, but many studies from around the world
have shown that the most important risk factor for
severe COVID-19 pneumonia is advanced age and
comorbidities associated with advanced age?. Our
current study showed that positive RT-PCR cases led
to pneumonia at an older age, in line with the
literature.

Hypertensives are more sensitive to COVID-19 than
normotensives. In a meta-analysis evaluating the
association  between HT and COVID-19,
hypertensives were found to be 2.5 times more likely
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than normotensives to have a severe form of
COVID-19 pneumonia [relative risk: 2.49], similar
for mortality [relative risk: 2.42]%°. Hypertensive
patients are more likely to develop severe COVID-19
pneumonia and fatal infections?. In our study,
COVID-19 pneumonia in RT-PCR test positive
individuals was more common in those with
hypertension and the difference was statistically
significant.

The presence of DM, another comorbidity, increases
the probability of pneumonia in COVID-19 RT-PCR
positive cases and the probability of severe disease in
COVID-19 pneumonia cases’’. Our study is
consistent with the literature, and it was observed that
RT-PCR test-positive individuals developed more
COVID-19 pneumonia when DM was present as a
comorbidity 3. Although the relationship between
CVD and COVID-19 is not well understood, the
suppressed immune system in CVD and the
increased number of ACE-2 receptors in the heart
muscle may explain the increased morbidity and
mortality 28,

The literature has reported that COVID-19
pneumonia increases the risk of severe disease more
than fivefold in COPD patients®. Asthma has been
previously reported to be associated with prolonged
COVID-19  and  asthma-related  symptom
exacerbation?. Similarly, in patients with underlying
malignancies, increased hospitalization and the
likelihood of severe forms of COVID-19 have been
reported®. Frequent travel to and from hospitals and
healthcare facilities for cancer treatment also
increases the likelihood of COVID-19 transmission.
Underlying chronic renal failure may exacerbate
COVID-19 due to a compromised immune system
and lead to a further deterioration in urea and
creatinine levels. As chronic renal failure is usually
associated with co-morbidities such as CVD and
DM, mortality and morbidity during the COVID-19
infection process can be elevated !°. In our study, no
significant association was found between COVID-
19 pneumonia and COPD, asthma, malignancy and
chronic renal failure. This may be related to the small
number of cases with these comorbidities in our
cohort.

One of the main limitations of our study is its cross-
sectional design and the relatively small number of
cases for rare anatomical variants. In addition,
because these variants were not studied during the
design, but cases were identified in a short period of
time and at the beginning of the pandemic, the
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association of variant SARS-CoV-2 types with lung
variants could not be commented on. As some
comorbidities (COPD, asthma, malignancy and
chronic renal failure) were rare in our cohort, the
effect of these vatiables could not be adequately
assessed.

Anatomical lung variations and incomplete fissures
were observed more frequently in COVID-19
pneumonia  cases, independent of  other
comorbidities. The existence of anatomical variables
that can be used to detect susceptibility to pneumonia
in cases with test positive will provide us with a
predictive facility. It has been posited in the scientific
literature that the presence of structural differences in
the lung will have an impact on the involvement of
pneumonic disease and the severity of pneumonia in
similar pandemics.
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