
 VIII. Abstract 

 

 In recent years, ECG-CT of the heart has become the standard method of assessing 

atherosclerotic lesions of the coronary arteries in patients with incomplete indications for 

invasive coronary angiography, and has also found application in monitoring patients after 

coronary stent implantation and bypass grafting surgery. 

 Along with gaining experience by centers dealing with radiological diagnostics of the 

heart, the indications are constantly extended and now include, among others, examinations 

before planned ablation procedures, diagnosis of complications of chronic cardiac pacing and 

assessment of heart defects. 

 Regardless of the main indication for the examination, which the most often remains 

the diagnosis of atherosclerosis or patency of the coronary bypass, the radiologist should always 

assess all structures included in the CT examination, especially the heart muscle, pericardium, 

lungs and pleura, and the adjacent mediastinal organs, chest walls, and diaphragm area. The 

changes found during this "additional" evaluation, although requiring extended reconstructions 

and extending the time of examination analysis, may be of great importance in further 

diagnostic and therapeutic procedures. 

 The literature on the diagnosis of coronary artery disease using computed tomography 

is very numerous and proves the well-established and constantly expanding role of this method 

in everyday clinical practice. Much less data can be found in the literature on the diagnosis of 

extracoronary findings that can be diagnosed during CT coronary angiography, and most 

authors researching this topic are limited to the statistics of lesions found beyond the heart area 

and, in a few studies, to determine the overall clinical significance. So far, no results of studies 

devoted to the analysis of all extracoronal lesions described in the ECG-CT of the heart, taking 

into account the influence of the experience of doctors describing the test, reasons for referring 

patients to the test, their age and sex, examination technique and equipment class, have been 

published. 

 

 The aim of the study was to analyze additional extracoronary findings detected in multi-

slice ECG-gated tomography in a large group of patients referred for examination for various 

clinical reasons. The following were adopted as specific objectives: 

1.    assessment of the location, types and frequency of changes detected in the ECG-CT of   



       the heart depending on the age and sex of the patient and the main reason for referral to   

       the examination, 

2.    presentation of a very detailed characteristic of additional changes detected in ECG-CT     

       of the heart, 

3.    assessment of the impact of radiologists' experience on the number and nature of       

       incidental findings described in ECG-CT examinations of the heart, 

4.    carrying out a comparative analysis of the location and frequency of extracoronary    

       findings detected and described in examinations performed with an 8-row and 64-row      

       tomograph in the initial period, during the first few years of operation of the CT      

       laboratory and after obtaining extensive experience by radiologists, 

5.    attempting to assess the clinical significance of additionally detected extracoronary    

       findings, specifying the frequency and types of lesions requiring further diagnostic and    

       therapeutic procedures. 

 

Material and method 

 The work presents a retrospective evaluation of the results of 1,335 examinations of 

patients referred for ECG-CT of the heart to the Department of Radiology and Nuclear 

Medicine of the Independent Clinical Hospital No. 4 in Lublin, operating within the structure 

of the Medical University of Lublin. The criterion that included the tests in the study material 

was the fulfillment of all three conditions: ECG-gated CT scan, full documentation of the test 

and signed consent of the patient. 

 Most of the tests were performed during the first 3.5 years of operation of the CT heart 

laboratory, i.e. from the end of 2002 to March 2006. At work, they were defined as group I and 

they may illustrate the early, several-year-long process of gaining experience by our center. 

Group I consisted of 1105 CT examinations of the heart performed with the 8-row and 64-row 

tomograph in the first period of the device's operation.  

 Group II, consisting of 230 studies, was established after about 7 years to check whether 

there were changes in the structure of the group of patients referred and in the described 

changes, at a time when the number of heart examinations increased significantly and the team 

of radiologists and technicians can be considered very experienced. All tests in group II were 

performed on a 64-row apparatus. Most of the examinations analyzed in this study were 

performed on an outpatient basis (1015/1335, i.e. 76%), the remaining 320 (24%) were exams 

of patients from hospital wards, including 17 examinations for patients referred from the 

Hospital Emergency Department. 



 A total of 594 studies were performed in women (44.5%) and 741 (55.5%) in men aged 

11 months to 91 years (the mean age was 54 years). 

 In the analyzed material, 1277 ECG-CT examinations were carried out with the 

administration of a contrast agent and they constituted 95.7% of the total tests. In the first year 

of the study, the area of reconstruction (FOV) limited to the area of the heart was used, later, 

all patients had an additional reconstruction window containing the entire width of the chest in 

both native and post-contrast scanning. 

 The main reasons for a referral for a cardiac CT scan were divided by the 

radiologists of our center into 9 basic categories: 

1.  suspicion of coronary heart disease, 

2.  control after coronary artery bypass grafting surgery or stenting, 

3.  congenital heart defects, 

4.  acquired heart defects, 

5.  cardiomyopathy, 

6.  thrombi or heart tumors, 

7.  pericardial diseases, 

8.  large vessel disease. 

9.  other - other reasons that have not been assigned to any of the above-mentioned groups. 

 In this study, any non-coronary deviation from the norm found in the ECG-CT of the 

heart and not related to the main reason for referral was considered as an incidental findings 

(IF). All detected incidental findings were assessed for their location, nature and clinical 

significance. 

 

 Two basic criteria for the analysis of the described extracoronary lesions were applied 

- anatomical and clinical significance. 

 Based on the anatomical criterion, nine types of incidental findings were 

distinguished, including: 

• changes in the heart; 

• changes in the lungs and bronchi; 

• changes in the pleura; 

• changes in the pericardium; 

• changes in the mediastinum; 

• changes in the aorta; 

• changes in other vessels in the chest; 



• changes in the chest skeleton; 

• changes in the organs of the epigastrium. 

For changes that could not be classified into any of the above groups, the tenth group "other" 

was created. 

 The second criterion of the analysis concerned the significance of the detected 

incidental, extracoronary findings. All changes detected and described in the patient studies of 

the analyzed group of 1335 ECG-CT were divided into two main categories - clinically 

significant and clinically insignificant (categories 1 and 2), and three subcategories (1a-1c) were 

distinguished in the category of significant changes: 

•  category 1a -  significant changes without the need for further diagnostic procedures; 

•  category 1b -  significant changes in which further planned diagnostic or therapeutic    

                           procedures are indicated; 

•  category 1c -  major changes requiring urgent procedures. 

 

Results 

 Most of the ECG-CT examinations analyzed in this study were performed on an 

outpatient basis (1015/1335; 76%). The procedure of referral from the clinic concerned the 

same (NS) proportion of patients in group I (76.9%) and group II (76.5%), despite the lapse of 

10 years from the start of the study and a 7-year interval between the studies in groups I and II. 

 The most common of the 9 identified reasons for referral for CT examination was 

coronary artery disease (71.8%, including suspected 58,7%, and control after revascularization 

procedures 13.1%). The next most frequent causes of referrals are the diagnosis of diseases of 

large vessels (7.8%) and congenital cardiovascular system defects (6.1%). Rare reasons for 

referral included diagnostics for acquired heart defects, pericardial diseases, cardiomyopathies, 

tumors or thrombi in the heart cavities, and the diagnosis category defined in the work as "other" 

(approx. 2-3% each). 

 Group II differed from group I by lower frequency of referrals for diagnostics after 

revascularization procedures (p <0.004), congenital heart defects (p = 0.005) and higher 

frequency of "other" referrals (p <0.002), including tests for special purposes, before ablation 

or diagnostics of electrotherapy complications. 

 General analysis of changes in coronary arteries in the studied material 

 In the group of 1,277 patients who underwent the contrast medium examination in the 

angiography option, there were 564 women (44.2%) and 713 men (55.8%). At least one 

significant stenosis of coronary arteries, stents or coronary bypass was found in 30.0% of the 



analyzed studies, wherein the group of men showing significant stenosis much more often than 

the group of women (39.6% vs 17.9%; p <0.000). Taking into account the comparison of time 

distant groups I and II, the same pattern of dominance of studies with significant stenosis of the 

coronary arteries was observed in men, with the overall frequency of haemodynamically 

significant changes decreasing from 31.8% in group I to 21.7% in group II ( p = 0.002). 

 General characteristics of incidental findings 

 In the presented study, an analysis was made of all incidental findings (IF) not related 

to the reason for referral, detected and described in 1,335 CT examinations, and their total 

number was 5012, i.e. 3.8/study. 

 In group I, consisting of 1105 studies, extracoronary incidental findings were described 

in 906 patients (82%), and all incidental findings were identified in 3196 (mean 2.9/study). 

In group II, consisting of 230 studies, incidental findings were found in 227 results (98.7%), 

and 1816 were found in all of the described IF  (mean 7.9/study). 

 The difference between the number of observed additional extracoronary findings in 

both groups was highly significant (p <0.0001). There were also differences depending on the 

sex of the patients (p = 0.001) - at least one incidental findings was described in 88.6% of 

women and 81.9% of men. In the analyzed group, 2,298 extracoronary incidental findings were 

found, described in 594 women and 2,714 in 741 men. The index of the average number of 

changes per test person was slightly higher in women than in men (3.87 vs 3.66; p = 0.05). 

 Extracoronary incidental findings and the reason for referral to ECG-CT 

 In the group of 958 people referred for ECG-CT due to coronary artery disease, 774 

(80.8%) had at least one extracoronary incidental finding. These changes were reported 

significantly more often in group II (97.0%) than in group I (78.2%; p <0.000). They were 

found in 77.4% of patients referred with suspected coronary heart disease and in 94.3% of 

patients after surgical treatment of coronary heart disease (p <0.000). 

 In the group of 377 people referred for ECG-CT for reasons other than coronary artery 

disease, fewer than 359 people had the extracoronary findings (95.2%) described, which was a 

significantly higher rate than in patients whose main reason for referral was coronary heart 

disease ( p <0.000). In case of suspected or diagnosed congenital heart disease, the percentage 

was 99.8%, acquired heart defects 88.4%, suspected tumors or thrombi in the heart cavities 

95%, pericardial diseases 81.5%, diseases of large vessels other than aorta 99% and in the group 

"other diagnoses" 96.4%. 

 When analyzing the structure of the detected incidental findings, most of them, 2,476 

(49.4% out of  5012), were detected in studies performed due to suspected coronary artery 



disease, 677 (13.5%) in controlled patients after stent implantation or coronary artery bypass 

graft, 474 with suspected coronary artery disease,  large vessel disease (9.4%), 389 (7.8%) in 

patients with suspected congenital heart disease, and 370 (7.3%) in patients with other causes. 

In patients with other clinical diagnoses, 2.1% to 3.5% of incidental findings were diagnosed. 

 In group II studies, performed approximately 10 years after the start of CT diagnosis of 

coronary arteries in our center, there was a significant increase in the percentage of patients 

with incidental findings in relation to 3 reasons for referral: suspicion of coronary artery disease, 

control after surgical treatment of coronary artery disease and in the group of specific diagnoses 

known as "other". 

 Throughout the study material, significant differences were found in the average number 

of incidental findings described in the study depending on the reason for referral - the fewest 

changes (IF) were reported in patients referred with suspected coronary artery disease 

(3.19/study), and the most with the diagnosis classified as "other" (6.7 / examination). 

 Regarding the individual reasons for referral to the study, women found from 3.3 to 4.9 

additional lesions / person in group I and 1-13 / person in group II. In men, the index of the 

number of changes (IF) per person in group I ranged from 3 to 7, and in group II from 5 to 11. 

 Analysis of extracoronary incidental findings based on anatomical criteria 

 The analysis of nine separate anatomical groups, in which incidental findings (IF) were 

described, was carried out in accordance with the assumptions adopted in the methodology of 

the work. The most frequently detected lesions were IF in the heart (36.4% of extracoronary 

findings), the second group were changes in the lungs and bronchi (16.7%), and the third group 

were changes in the mediastinum (10.6%). Changes in the chest bone structures were described 

in 9.3%, and the groups with pathologies concerning the aorta and other chest vessels were 

almost identical, accounting for 7.4% and 7.5% of changes, respectively. Slightly less numerous 

groups included changes in the pericardium (5.7%) and epigastric organs (4.3%). A small group 

containing 1.8% of lesions were pathological lesions of the pleura, while the smallest group of 

"other" lesions comprised only 0.3% of the analyzed pathologies. 

 Taking into account the individual anatomical locations of incidental findings, highly 

significant differences were found in the frequency of their description in patients from group 

I and II (p <0.000). In group I, changes in the pericardium, mediastinum and chest vessels other 

than aorta were detected significantly (2 times) more often (p <0.001), while in group II, 

changes in the lungs, bronchi and skeletal system were found more often (p <0.001). 

 The material describes a total of 1,822 heart abnormalities in 859 patients (64.3% of all 

analyzed studies), they accounted for 36.4% (1,822/5012) of the described extracoronary 



incidental findings. It was the most numerous location of IF. They were found in 651 (58.9%) 

people out of 1105 in group I in the number of 1112 and in 208 (90.4%) out of 230 people in 

group II in the number of 710. The difference in the frequency of occurrence and the number 

of additional lesions between group I and II was statistically significant. 

 This study describes a total of 837 abnormalities that occurred in the lungs and bronchi 

of 525 subjects (39.3% of all analyzed studies). Lung and bronchial lesions accounted for 16.7% 

(837/5012) of the described extracoronary incidental findings. Considering that many people 

had several types of lesions, altogether changes in the lungs and bronchi were found in 348 

patients from group I (31.5%) and 177 patients from group II (76.9%), and the difference in 

frequency was significant (p = 0.000). Also, the percentage of changes in the lungs and bronchi 

in the total number of non-coronary lesions in group II was higher than in group I (349/1816 

(19.2%) vs 488/3196 (15.3%; p <0.001), respectively. 

 In the analyzed material, 91 lesions described in the pleura were found, which affected 

89 patients (6.7%) and constituted 1.8% of the described additional extracoronary incidental 

findings. In relation to the evaluated studies of both groups, the frequency in group II was higher 

than in group I (11.3% vs 5.7%; p = 0.002). Altogether, changes in the pleura were found in 63 

patients in group I (5.7%) and 26 in group II (11.3%), and the difference in frequency was 

significant (p = 0.003). 

 As a result of the data analysis, a total of 285 abnormalities were described that occurred 

in the pericardium in 274 subjects (20.5% of all analyzed studies). The lesions in the 

pericardium accounted for 5.7% (285/5012) of the described non-coronary incidental findings. 

The frequency of the described pericardial changes in group I was 19.5% (216 out of 1105 

studies), and in II - 25.2% (58 out of 230 studies; p = 0.53). There was no statistical difference 

in the frequency of particular types of lesions. 

 The analyzed material describes a total of 531 abnormalities that occurred in the 

mediastinum in 432 subjects (32.4% of all analyzed studies). Mediastinal lesions accounted for 

10.6% (531/5012) of the described extracoronary incidental findings and were found in 338 

patients in group I (30.6%) and 94 patients in group II (40.1%), and the difference in frequency 

was significant (p = 0.002 ). On the other hand, the percentage of changes in the mediastinum 

in the total number of non-coronary lesions in group I was significantly higher than in group II 

(400/3196 (12.5%) vs 131/1816 (7.2%), respectively. 

 A total of 371 abnormalities were described that occurred in the aorta in 234 subjects 

(17.5% of all analyzed studies). Changes in the aorta accounted for 7.4% (371/5012) of the 

described non-coronary incidental findings. Considering that many people had several types of 



lesions, altogether changes in the aorta were found in 160 patients in group I (14.5%) and 74 

patients in group II (32.2%), and the difference in frequency was significant (p = 0.000 ). The 

percentage of changes in the aorta in the total number of non-coronary lesions in groups I and 

II (244/3196 (7.6%) vs 127/1816 (7.0%), respectively turned out to be comparable. 

 The material describes a total of 375 abnormalities that occurred in the remaining chest 

vessels in 323 patients (24.2% of all analyzed examinations). These changes accounted for 7.5% 

(375/5012) of the described non-coronary incidental findings. Altogether, changes in the 

mediastinum were found in 235 patients from group I (21.3%) and 88 patients from group II 

(38.2%), and the difference in frequency was significant (p = 0.000). However, the percentage 

of vascular lesions in the total number of extracoronary lesions in group I was higher than in 

group II (279/3196 (8.8%) vs. 96/1816 (5.3%), p <0.000, respectively). 

 Incidental findings in the chest bone structures were detected and described in 385 

subjects (28.8% of all analyzed studies). The changes in the skeletal system accounted for 9.3% 

(467/5012) of the described additional changes. Considering that many people had several types 

of  bone changes, in total bone changes were described in 204/1105 patients in group I (18.5%) 

and 181/230 in group II (78.7%), and the difference in frequency was highly significant (p = 

0.0000). Similarly, the percentage of bone changes in the total number of non-coronary changes 

in group II was higher than in group I (222/3196 (6.9%) vs 245/1816 (13.5%), respectively. 

 The analyzed material included descriptions of 218 abnormalities that occurred in the 

epigastric region of 156 subjects (11.7% of all analyzed studies). Epigastric lesions accounted 

for 4.3% (218/5012) of the described incidental findings. They were described in 105 patients 

from group I (9.5%) and 51 patients from group II (22.2%), and the difference in frequency was 

highly significant (p <0.000). Taking into account specific incidental finds in the epigastric 

region, the percentage of the discussed changes in the total number of incidental findings in 

groups I and II was comparable (153/3196 (4.9%) vs 65/1816 (3.6%), respectively. In the 

epigastric region there was a statistical difference between groups I and II and it was related to 

the frequency of tests with changes in the liver (5.0% vs 12.2%; p <0.000), kidneys (1.6% vs 

3.9%, p = 0.048) and spleen (1.4% vs 3.9%; p = 0.025). 

 

 

 The center's experience and the detection of incidental findings in ECG-CT of the 

heart 



 In order to assess the influence of the center's experience on the frequency of detecting 

incidental findings, an analysis was carried out in relation to the study periods in group I in 

equal time periods, and then in relation to the periods with a comparable number of tests. 

 First of all, all the results were divided into 4 separate periods (3 periods in group I, 

including the results of examinations performed in periods equal to approximately 13.5 months 

(period 1-3) and period 4, including the results of studies performed during 3 months in 2013. 

Period 1,  defined in the work as 2003, included the results of ECG-CT examinations     

                 performed from November 12, 2002 until December 31, 2003 in 282 patients (117  

                 women 165 men); 558 incidental findings were detected in 193 patients.  

Period 2,  defined in the work as 2004, contained the results of tests performed from   

                 01/01/2004 until 02/15/2005 in 328 patients (147 in women and 181 in men); 883     

                 additional lesions were detected in 259 patients.  

Period 3,  defined as the year 2005, contained the results of tests performed from February   

                16, 2005 until March 22, 2006 in 495 patients (222 women and 273 men); they   

                described 1,755 lesions in 454 patients.  

Period 4,  defined in the study as 2013, are the results of studies conducted from June 8, 2013   

                to September 4, 2013 in 230 patients (108 studies in women and 122 in men), in   

                whom a total of 1,816 additional lesions were detected in 227 patients. 

 The analysis showed a systematic increase in the number of tests in consecutive equal 

time periods and an approximately double increase in the number of detected irregularities not 

related to the cause of the test. Proportionally to time, the largest number of incidental findings 

was described in the 4th period. Despite the 3-month study period, it was higher than in the 

entire third period lasting 13.5 months (1816 vs 755). 

 The number of tests performed in separate time units was systematically increasing, and 

the same relationship applied to the number of tests performed at a specific time in group II 

compared to group I (p <0.000). There were statistically significant differences in the number 

of detected incidental findings between periods in group I (period 1 vs 2, p = 0.000; period 1 vs 

3 p = 0.000; period 2 vs 3, p = 0.000),  the difference between the number of non-coronary 

incidental findings in group II versus group I was also significant, p = 0.000.  

 Due to a clear upward trend in the number of tests performed in our center, which could 

affect the number and frequency of detecting incidental findings, in the next stage of the 

analysis all studies in group I (1105) were divided into three periods containing an equal number 

of tests, period IV was identical with the separated group II. 

-Period I included 368 studies, 772 incidental findings (24.2%) were found in them. 



-Period II contained the same number of studies, and incidental findings were described in      

     1043 (32.6%). 

-Period III included 369 studies. During this period, 1,381 incidental findings  (43.2%)      

     were found. 

-Period IV (group II) included 230 studies in which 1,816 incidental findings were     

     detected. 

 The analysis of the data shows that when groups containing the same number of studies 

were separated, the number of incidental findings, their percentage share and the number of 

changes per one study increased in the subsequent years 2003-2005. In group I, in period I, the 

percentage of incidental findings  was 24.2% of all changes in this group, and an average of 2.1 

changes per 1 study, in the third period, 43.2% of changes per the same number of tests, and 

the average number of changes for 1 examination  was 3.7, p = 0.000). In period 4 (in group 

II), there were significantly more changes than in the previous periods (230 vs. 368) than the 

average in periods 1-3 (1816 vs. 1065 p = 0.000), and the number of changes per 1 study 7.9 vs 

2.7 (p = 0.000). 

 Patients' age and the frequency of detected incidental findings 

 The analysis of the influence of the patient’s age on the frequency of detection of 

incidental findings in ECG-CT examinations was performed by selecting the group of children 

and adolescents (0-20 years), and then using 10-year intervals. Throughout the study, the 

general frequency of detecting lesions outside the coronary arteries differed between the 

younger groups and the population after 20 years of age, where a systematic increase in the 

number of lesions per test was observed in subsequent age groups, from 1.7 to 7.1 / test. The 

situation was slightly different in the youngest group up to 20 years of age, where the index 

was high and amounted to 3.8 / test, which was related to specific indications for testing in our 

center, where the diagnosis of cardiovascular defects was dominant.  Regardless of the age of 

the patients, the frequency of detecting incidental findings was significantly lower in group I 

than in group II and ranged from 1.3-4.4 vs 6.8-9.0 for specific age groups. 

 Gender of patients and the number of extracoronaryincidental findings 

 In the entire analyzed material, comparing the number of incidental findings described 

in the CT studies to the number of women and men, 2,298 changes were found in 594 women 

(index 3.87) and 2,714 changes in 741 men (index 3.66), and the obtained difference was not 

statistically significant ( p = 0.26). 

 Clinical significance of extracoronary incidental findings  detected on ECG-CT 



 In order to assess the clinical significance of incidental findings, two main categories 

were distinguished in accordance with the methodology: significant (category 1) and 

insignificant (category 2) changes. In the category of significant changes, three narrower 

subcategories were distinguished: category 1a - significant changes that do not require further 

diagnostic and / or therapeutic procedures, category 1b - significant changes requiring further 

planned management and category 1c - significant changes requiring immediate further 

treatment. 

 Extracoronary changes were described in ECG-CT in 1133 out of 1335 patients, which 

is 84.9% of the study group. Most studies have found more than one incidental finding, and 

lesions of varying clinical significance could often coexist in the same patient. On average, 

there were 3.8 lesions per every study and 4.4 lesions per study with extracoronary incidental 

findings. 

 Comparing the frequency of detecting extracoronaryincidental findings to the entire 

group of 1,335 studies analyzed in this work, the following average frequency for the above-

mentioned categories of clinical significance was obtained: among the lesions considered 

significant, category 1 changes were found - in 49.6% of the respondents, 1b- in 76%, 1c –in 

7.6%, while changes considered insignificant (category 2) were described in 46.9% of the 

studies. The corresponding indicators of the frequency of incidental findings per study were: 

category 1a -1.4; category 1b-1.5; category 1c-0.1 and 2 - 0.8. 

 The analysis of the significance of incidental findings  depending on sex, conducted for 

the entire study group, showed a similar frequency of significant and clinically insignificant 

changes in women and men. Using the separate categories of changes, the presence of at least 

one significant change was found in 502/594 women (84.5%) and in 569/741 men (76.8%). In 

group I at least one clinically significant extracoronary incidental findings was described in 

397/486 women (81.7%) and in 456/619 men (73.7%), in group II there were 105/108 women 

(97.2%) respectively) and 113/122 in men (92.6%). 

 Comparison of the percentage of changes of different clinical significance in groups 

I and II 

 Group I included 1,192 incidental findings (37.3%) of category 1a, 1,217 changes of 

category 1b (38.1%) and 80 changes of category 1c (2.5%), and 707 changes (22.1%) were 

considered for irrelevant (category 2). 

In group II, 613 changes in category 1a were described, which constituted 33.8% of 1,816 

incidental findings, 815 changes in category 1b (44.9%), 31 changes in category 1c (1.7%), and 

357 changes (19.6%) changes considered to be insignificant (category 2). 



 The performed comparative analysis shows that there are no significant differences 

between the groups, despite the fact that their numbers are further increased and the fact that 

seven years have elapse between the studies in group I and the studies included in group II. In 

both cases, they start shifts 1b, which assist in shift planning, after 40% of all shifts (caste 2) 

are all 22, 1% and 19.6%, respectively, within 1a 37.3% and 33.8%, and various urgent actions 

(categories) 2.5% and 1.7% respectively. It differs statistically significantly from the change in 

the frequency of service exchange and exchange within the plan between groups I and II (p = 

0.001). Percentage distribution of composition detected in terms of changes not suitable for 

composition (p> 0.05). 

 Significance category and localization of extracoronary incidental findings 

 Among 1,805 changes in category 1a, i.e. significant incidental findings that do not 

require further diagnostic and therapeutic procedures, nearly half were related to the heart 

(49.2%), 20.7% of changes were described in relation to bone structures, 12.5% were so-called 

other chest vessels, and 8% of the lungs and bronchi. Changes in other locations ranged from 

0.1% to 5%. 

 Highly significant differences were found in the structure of groups I and II for most 

locations with the exception of the pleura, pericardium, epigastric region and "other" location. 

 Out of 1,192 changes in category 1a in group I, as many as 620 (52.0%) were related to 

the heart, and about 16% to changes related to bone structures and other vessels in the chest. 

The remaining locations had 1-6% changes. In group II, out of 613 changes in category 1a, as 

many as 269 (43.9%) concerned the heart, the next group consisted of changes in the skeletal 

system (183 changes, 29.9%), followed by changes in the lungs and bronchi (12.4%). The 

remaining locations accounted for 1-5%. 

 Among 2,032 lesions of category 1b, i.e. significant incidental findings requiring further 

planned proceedings, nearly half were related to the heart (43.9%, 17% of all non-coronary 

lesions), 19.5% of lesions were described for the mediastinum, over 10% were related to 

bronchus and aorta (12.1% and 11.5%, respectively), 5.8% of the lesions were described in the 

epigastric region. IF in other locations accounted for 0.3 to 3.1% of category 1b. 

 Highly significant differences were found in the structure of groups I and II for most 

locations with the exception of the pericardium, aorta, and the "other" location. 

In group I, 1,217 incidental findings were classified as category 1b, most often affecting the 

heart (39.0%). The next most frequent IF were located in the mediastinum (23.4%). Changes in 

the aorta, lungs and bronchi were 10.9% and 10.2%, respectively. The remaining locations 

ranged from 1-7%. 



 In group II, 815 incidental findings were included in category 1b (44.9% of all incidental 

findings in group II, here also IF in the heart were the most common and extended as many as 

417 (51.2%), 121 (14.8%) were located in the lungs and bronchi. , 111 (13.6%) category 1b 

lesions were detected in the mediastinum and 100 (12.3%) in the aorta. 

The remaining locations accounted for 0-4%. 

 Incidental findings requiring further urgent proceeding, i.e. those belonging to 

category 1c, were rare in the analyzed material. They were reported 111 times out of 1,335 

studies, resulting in an overall incidence of 8.3% and a frequency of 2.2% among all 5012 

extracoronary incidental findings. There were 80 changes of category 1c in group I and 31 

changes in group II, which resulted in a frequency of 2.5% of extracoronary IF in group I and 

slightly lower for group II, amounting to 1.7%, but the difference was significant (p <0.00) . 

With regard to the entire material of the study, the most frequent incidental findings (IF) in 

category 1c concerned the location defined as "other vessels in the chest" - 27 such changes 

were described (24.3% of changes in category 1c, but only 0.5% of all extracoronary incidental 

findings), the next location was lungs and bronchi, where 22 lesions (19.8%) requiring urgent 

management were found, the next most frequent were lesions of the aorta, skeleton and 

epigastric system (14.5%, 11.7% and 12.6%, respectively). 

 In group I, category 1c changes most often concerned the chest vessels - they were 

described in 22 cases (27.5% of category 1c changes). Most often it was pulmonary embolism 

(16 cases). A significant number of abnormalities (15, ie 18.8%) were also changes in the lungs 

and bronchi. 11 changes (13.8%) were described in the aorta. The next most common (10 cases; 

12.5%) were abdominal IF. The remaining locations accounted for less than 10% of category 

1c changes. 

 In group II, category 1c incidental findings the most often concerned the lungs and 

bronchi (7 detected changes; 22.6%), chest bone structures (19.4%, category 1c), as well as the 

aorta and other chest vessels, 16.1% each. ). 12.9% of the IF from category 1c were described 

in the epigastric region. The remaining locations accounted for up to 6.5%. The frequency and 

percentage structure of changes in category 1c in group II did not show significant differences 

compared to group I. 

 In the entire analyzed material, 1064 incidental findings classified as clinically 

insignificant - defined as category 2 - were found. They accounted for 21.2% of all 5012 

extracoronary IF. In category 2, 40% of lesions concerned the lungs and bronchi, 17.2% of the 

pericardium, 8.9% of the aorta, 8.8% of the mediastinum, and 7% of the epigastric organs. Due 

to the large number of lesions, despite small percentage differences, significant differences in 



the structure between groups I and II were found for most locations except the lungs and 

bronchi, the epigastric region and a small group of lesions described as "other". 

In group I, 707 out of 3196 incidental findings were classified as insignificant. The lungs and 

bronchi were the most numerous locations, concerning 281 additional lesions (39.7% of 

category 2 lesions). The next most frequent (149 changes, ie 21.1%) were IF in the pericardium, 

aorta (13.2%) and mediastinum (10.6%). The remaining locations accounted for less than 10% 

of clinically insignificant changes. 

 In group II, 357 incidental findings were classified as insignificant, they constituted 

19.7% of all 1816 incidental findings (IF) in this group. The most numerous group, including 

145 out of 357 abnormalities (40.6%), were lung and bronchial lesions. The next most common  

IF (56 abnormalities, 15.6% of category 2 changes) were changes in the chest vessels. The 

changes in the skeletal system accounted for 10.6%; The remaining locations accounted for less 

than 10% of insignificant changes. Statistically, the percentage of changes in category 2 in 

group I turned out to be slightly higher than in group II (22.1% and 19.7%, respectively; p = 

0.04). 

 The conducted research allowed for the presentation of the following conclusions: 

Conclusions 

1.   Significant atherosclerotic stenosis is found in nearly 1/3 of patients referred for angio-      

      CT of the coronary arteries, and they are detected more than twice as often in men as in   

      women 

2.   After 10 years of performing a large number of cardiac CT examinations, there is a  

      downward trend in the described significant changes in the coronary arteries, and an   

      increasing frequency and number of incidental findings outside the coronary arteries. 

3.    Incidental findings beyond the coronary arteries, unrelated to the main reason for referral,   

      are reported in the majority of patients, more often in women. Their detectability is       

      increasing: after 10 years from the first year of operation of the center, the number of    

      described incidental findings increases on average from 2 to almost 8 per examination. 

4.   The average  number of incidental findings described in the study increases with the age     

      of patients from 1.3 / study aged 21-30 to 9 / study aged over 80 years. The number of  

      detected incidental findings in subjects up to 20 years of age is higher than in the later    

      years of age and similar to that of patients at the age of around 60. 

5.   The number of incidental findings reported in cardiac examinations depends on the reason   

      for referral, ranging from 4 to 7 for the examination, and is the lowest in patients referred    

      with suspected coronary artery disease, and highest in rare, unclassified reasons for the  



      examination. 

6.   Incidental findings are found in 4 out of 5 patients examined due to coronary artery        

      disease  and in almost all persons referred to a CT scan for reasons other than coronary    

      artery disease. 

7.   The most frequently detected incidental findings concern the heart (nearly 65% of   

      patients), lungs and bronchi (approx. 40%), mediastinum and skeletal system approx.  

     30%, and the least frequently pleura (approx. 7%). After 10 years of operation of the heart    

      tomography laboratory, a significant increase in the frequency of the described incidental  

      findings is observed in all locations, the highest in relation to the skeletal system. 

8.   After 10 years of starting CT of the heart, the structure of the described incidental findings   

      is changing - the share of changes in the heart, lungs, bronchi and skeletal system  

      increases significantly, and the pericardium, mediastinum and chest vessels other than  

      aorta decreases. 

9.   Taking into account the type of extracoronary incidental findings found in ECG-CT in   

      the description of the heart, the most commonly diagnosed is cavity enlargement, in the  

      lungs - interstitial lesions, in the pleura and pericardium - fluid, in the mediastinum –  

      enlargement of the lymph nodes, in the aorta and other vessels - widening of the lumen,  

      in the skeletal system - degenerative and productive changes, and in the epigastric region  

      - changes in the liver. 

10. The clinical significance of the found non-coronary incidental findingsis very diverse,   

       and the ratio of the number of significant to non-significant lesions is approximately 4:    

       1 and does not depend on gender. Significant lesions requiring urgent action constitute  

       approx. 2% of all incidental findings and occur in over 7% of all CT examinations of the   

       heart. Significant changes that require planned actions are approx. 40% and are described  

       in over 75% of studies. IF that are significant, but do not require further treatment,  

       account for approximately 35% of all changes and are found in approximately half of  

       the studies. Clinically insignificant changes also occur in nearly half of the cardiac CT   

       examinations. 

11. With the experience of radiologists, the percentage of significant changes detected in the  

       ECG-CT examination, requiring elective treatment, increases, while the structure of    

       other categories of clinical significance does not change. 

 

 

 



 

 

 

 

 


