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Incidental lung findings in coronary
computed tomography angiography

Tugba Eldes' ©, Bilge Yilmaz Kara?*

SUMMARY

OBJECTIVE: In coronary computed tomography angiography, a part of the lung parenchyma also enters the image area which is
called the field of view. The aim of this study was to evaluate the rate of pulmonary abnormalities and document their association with
demographic features in subjects undergoing multislice coronary computed tomography angiography obtained for the assessment of
coronary artery disease.

METHODS: This was a retrospective observational study evaluating the coronary computed tomography angiography scans of 1,050
patients (58.5% males and 47.3% smokers) with a mean age of 52.2+11.2 years, obtained between January 2018 and March 2020.
Pulmonary abnormalities were reported as nodules, focal consolidations, ground-glass opacities, consolidations, emphysema, cysts,
bronchiectasis, atelectasis, and miscellaneous.

RESULTS: In total, 274 pulmonary abnormalities were detected in 266 patients (25.3%). The distribution of incidental lung findings
was as follows: pulmonary nodules: 36.4%, emphysema: 15.6%, bronchiectasis: 11%, ground-glass opacities: 7.2%, atelectasis 7.2%,
focal consolidations: 5%, cysts: 6%, consolidations: 2.5%, and miscellaneous: 9.1%. The patients with pulmonary pathology were older
(55.5+11.4 versus 51.0£10.9 years), and the percentage of smokers was higher (60.1 versus 43.2%). The possibility of the presence
of any incidental lung findings in field of view of coronary computed tomography angiography increases significantly over the age of
40.5 years (p<0.001, AUC 0.612, 95%Cl 0.573-0.651).

CONCLUSION: Multislice coronary computed tomography angiography can give important clues regarding pulmonary diseases. It is
essential for the reporting radiologist to review the entire scan for pulmonary pathological findings especially in patients with smoking
history and over the age of 40.5 years.
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INTRODUCTION

Coronary artery disease (CAD) maintains its high-risk poten-
tial for morbidity and mortality in the stressful life pace of our
age. Coronary computed tomography angiography (CCTA),
which is a non-invasive technique that can display the ana-
tomical structure and features of the vascular lumens of the
coronary arteries along with the hilar-perihilar lung paren-

chyma within the FOV, is an important non-invasive tool with

excellent negative predictive value (99%)". Additionally, some
of the risk factors for CAD, such as increasing age and smok-
ing, are also risk factors for pulmonary pathological findings
such as bronchial carcinoma??.

The issue of incidental imaging findings, in patients
undergoing imaging for an unrelated reason, is the subject
of debate. First of all, these findings may lead to anxiety in

patients. Because of the clinical uncertainty regarding their
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ideal management, they frequently lead potential over investi-
gations. In addition, it is difficult for clinicians to appropriately
inform patients of the chance of incidental findings because
the prevalence is inconsistent and unclear®. Similarly, there
are contradictory opinions about the benefits of scanning and
reporting lung fields included in the CCTA’. The aim of this
study was to provide information about the incidental lung
findings in the FOV of patients undergoing routine CCTA
and to interpret the results in a way that is more practical for

medical application.

METHODS

This study was designed as an observational, retrospective,
cross-sectional study, and the data were obtained from the
patients’ records between January 2015 and December 2019.
Lesions in the lung parenchyma and the hilar-mediastinal
regions that entered the FOV of routine CCTA scans were
recorded. We searched for the available data related to smoking
and identified the participants as smokers if they were current
smokers or ex-smokers with a smoking history of more than
20 pack-years. This study was approved by the Recep Tayyip
Erdogan University Clinical Researches Ethical Committee

(No.: 2019/162).

Coronary CT angiography procedure
All CCTA scans were performed after oral -adrenergic receptor
blocker administration 12 h before the procedure. The blood
pressure and the heart rate were monitored at 5-min intervals
by an experienced cardiologist’. Region of interest was placed
in the aorta that emerged with the bolus tracking technique’,
and scanning was started automatically when the contrast den-
sity reached 300 HU.

All patients were referred to have a radiologic assess-
ment and have been retrospectively selected regardless of
their pre-diagnosis. The CCTA scans have been run in dif-
ferent phases according to the electrocardiography trigger-
ing method?® with 128 detectors (General Electric Discovery
CT750 HD CT device). All CCTA images were evaluated
by a radiologist with a national cardiovascular certificate
of competence.

Assessment of pulmonary findings
Patients who were under the age of 18 years and who had a
bronchial carcinoma history or lung surgery, such as lobec-
tomy or pneumonectomy, and those with missing data and
consecutive CCTA recordings were excluded from this study.
The incidental lung findings were grouped under the follow-
ing headings: solid nodule, calcified nodule, ground glass

nodule, focal consolidation, ground-glass opacity (GGO),
consolidation, emphysema, cyst, bronchiectasis, atelectasis,

and miscellaneous (pleural effusion, pleural calcification, etc.)

Statistical analysis
SPSS 20.0 software (SPSS Inc., Chicago, USA) was used for
statistical analysis. Parametric data were presented as mean+SD.
The normality test was performed on all variables. The Student’s
t-test was used for parametric variables, and Mann-Whitney
U test was used for the nonparametric distribution of variables.
Spearman’s and Pearson’s tests were used for correlation analy-
sis. Yates correction, chi-square test, and Fishers exact test were
used for the comparison of categorical data.

Receiver operating characteristic (ROC) curve analy-
sis was used to find out the cutoff value, sensitivity, and
specificity of age for predicting the presence of pulmonary
pathology. Differences were considered statistically signif-
icant if the p<0.05.

RESULTS

The CCTA scans of 1,050 patients (58.5% males and 47.3%
smokers) were retrospectively evaluated. The mean age was
52.2411.2 (minimum-maximum: 19-89) years. A total of 274
incidental lung findings were present in 266 patients (25.3%).
The rates of pathological findings were as follows: nodules:
100 (solid nodules: 85, ground-glass nodules: 10, and calcified
nodules: 5), emphysema: 43, bronchiectasis: 30, miscellaneous
(pleural effusion, pleural thickening, etc.): 25, atelectasis: 20,
GGO:s: 20, cysts: 16, focal consolidation: 13, and consolida-
tion: 7 (Figure 1). The number of the pathological pulmonary
findings according to localization was as follows: left upper lobe:
14, lingula: 34, left lower lobe: 59, right upper lobe: 23, right
middle lobe: 48, right lower lobe: 25, diffuse: 70, and miscel-
laneous (pleura, fissures, etc.): 20 lesions. A case of bronchial
carcinoma, a case of esophageal cancer, a giant sliding hernia,
and a foreign body in the right lower lobe bronchus were also
reported (Figure 2).

When patients with and without pulmonary pathology
were compared, those with pulmonary pathology were older
and the percentage of smokers was higher (Table 1).

Advanced age and smoking have been found to positively
correlate with the presence of pulmonary pathology. In the
ROC analysis, the cutoff value of age for predicting the pres-
ence of pulmonary pathology was 40.5 years (p<0.001, AUC
0.612, 95%CI 0.573-0.651, sensitivity: 91.4%, specificity:
17.1%, negative predictive value: 94%, positive predictive
value: 11%, and positive and negative likelihood ratio: 1.1
and 0.53, respectively).
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Figure 1. Types of pulmonary pathologies.

Figure 2. (A) Herniated intra-abdominal soft tissues
compressing the left atrium; (B) wide diaphragmatic defect;
(C) esophageal mass compressing the left atrium and
right pulmonary veins; and (D) giant esophageal mass and
pericardial effusion. Foreign body (cherry seed) in right lower
lobe bronchus (E) axial section and (F) sagittal section.

Table 1. Comparison of patients with and without pulmonary
pathology.

Pulmonary | Pulmonary
pathology | pathology | p-value
(-) (n=784) | (+) (n=266)
Age (years) 51.0+10.9 55.5+11.4 <0.001
Gender (M/F) 467/317 148/118 0.261
Smokers (%) 43.2 60.1 <0.001

n:number; M/F: male/female. The numbers in bold represent the p-values
statistically significant.

DISCUSSION
In our study; a total of 274 incidental lung findings were identi-
fied in 266 of the 1050 CCTA scans (25.3%). It was determined
that the patients who have incidental lung findings were older
and had a higher rate of smoking history. The most common
lesion type and localization were (solid) nodules and diffuse dis-
tribution (mostly emphysema), respectively. The rate of inciden-
tal findings in our study is consistent with previous studies that
reported the rate of extracardiac findings at cardiac CT as 25 and
26.6% in CCTA?. In the study by Yorgun et al. which includes
1,206 subjects, 186 pulmonary abnormalities were detected in
171 patients (14.1%)". The mean age of the study population
was 58.7 years. In this study, the mean age of the patients was
52.2411.2 years although the possibility of pathological findings
has been found to increase significantly over the age of 40.5 years.
When compared, the percentage of our incidental findings is

higher although the mean age of the study population is lower.
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The discordance may be due to the time elapsed between the
two studies and environmental, socioeconomic, and climatic
differences. In recent years, with the rapid development of com-
puted tomography technology, the radiation dose has gradually
decreased, and the image quality has increased. This low-dose
advantage might have paved the way for the use of CCTA for
younger patients with atypical and intense subjective complaints
as well as for medium-risk patients with stable angina. In addi-
tion, the higher proportion of smokers in our study (47.3 versus
38.9%) may explain the higher incidence of pulmonary pathol-
ogies. Since the probability of malignancy of pulmonary nodules
increases after the age of 40 years, incidental findings should be
more carefully followed over this age''.

There is a positive correlation between smoking and the
presence of incidental pulmonary findings (r=0.147, p<0.001),
in our study population. A study that demonstrates the prev-
alence of incidental findings by cardiac CT scanning among
patients on hemodialysis reports no correlation between the
smoking status and the presence of any incidental findings
or pulmonary nodules. Smoking was defined as self-reported
lifetime exposure of at least 100 cigarettes, which was very few
when compared with our study. This supports the idea that
incidental findings are less likely to appear in those exposed
to small amounts of cigarette smoke. More information is
needed to specify the cutoff value for smoking regarding pul-
monary abnormalities in asymptomatic smokers'.

The most common incidental findings on CCTA scans
are pulmonary nodules, which were consistent with previous
studies'. The percentage of pulmonary nodules reported in
CCTA studies ranges from 9.3-19% for nodules <1 cm and
0.6-2.4% for nodules >1 cm. In our study, the percentage of
nodules was 9.5% (100/1,050) which is consistent with the
literature’. In a study by Iribarren et al., 81 out of 459 subjects
(18%) had noncalcified pulmonary nodules in cardiac com-
puted tomography. The lesion disappeared in 35%), decreased
or remained stable in 62%, and there was interval growth in
3% of the participants who were followed up for a 24-month
period. This study has highlighted that reporting noncalcified
pulmonary nodules resulted in substantial rescanning that over-

whelmingly revealed the resolution or stability of pulmonary

nodules'. As a limitation, because of the retrospective design
of our study, we have reported the incidental findings but did
not follow the consequences of the “important” findings.

The radiologists have high levels of familiarity and adher-
ence to guidelines for pulmonary nodule evaluation, but they
may overestimate the quality of evidence in support of the
recommendations'®. In addition, the incidental nodules are
usually <6 mm in size and do not need further follow up'®
unless they are subsolid nodules (including those with pure
ground-glass or part-solid types) close to 6 mm in size with
suspicious morphology or other risk factors"”. Haller et al.’®
recommended classifying the incidental findings into major
and minor groups. In this way, prevention of over-tracking the
clinically insignificant pathologies such as millimetric nodules
or congenital variations and elucidating exceptional conditions
such as tumors, pulmonary embolism, and foreign bodies can
be possible'®. Onuma et al. reported 319/552 (58%) of patients
with at least one extracardiac findings of which 22.7% of them
were considered “important””. Clinicians need to be aware of
the incidental findings as well as the false-positive results and
discuss them with patients, alongside the expected benefits of
surveillance imaging®. From the perspective of CCTA, it would
be favorable both for the patients and the clinicians to classify
the incidental lung findings in FOV of CCTA according to
their clinical significance.

CONCLUSIONS

Incidental pulmonary findings are common in CCTA, and they
are often benign. Hence, the clinician and the patient must
take a joint decision to agree to distinguish benign patholo-
gies of no clinical significance from serious lesions, which are
quite rare but vital.
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