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Abstract
Purpose: To evaluate the prevalence and significance of incidental non-cardiac findings (NCFs) on cardiac magnetic 
resonance imaging (MRI). We also aimed to assess the unreported rate and clinical significance of NCFs in official 
radiological reports.

Material and methods: Consecutive cardiac MRI examinations of 400 patients were retrospectively analysed and MR 
images reviewed by 2 observers blinded to official radiology reports. NCFs were classified as insignificant, significant, 
and major. In patients with significant and major findings, NCFs were classified as previously known or unknown, 
based on clinical archive. Moreover, we investigated the clinical follow-up results of patients with major NCF.

Results: Of 400 patients, 137 patients (34.3%) had a total of 175 NCFs. Fifty-nine NCFs were considered significant, 
and 23 were major. Patients with NCFs were significantly older than those without (p < 0.0001). Of 82 significant 
and major NCFs, 25 were previously unknown. In total, 18 significant and 4 major NCFs were unreported in official 
MRI reports. The unreported major NCFs were portal vein thrombosis, pulmonary nodule, pulmonary embolism, 
and liver nodule. The most common unreported findings were pulmonary artery-aorta dilatation and hiatal hernia. 
No statistical difference was found between official MRI reports and second consensus reading for the detection of 
major NCFs (p = 0.082). 

Conclusions: The frequency of significant and major NCFs increases with age. Although no statistical difference was 
found between official MRI reports and second consensus reading for the detection of major NCFs, extra-cardiac 
findings should be carefully investigated during assessment.
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Introduction
Cardiac magnetic resonance imaging (MRI) is a non- 
invasive and reliable imaging tool, which provides a com-
prehensive examination of cardiac morphology, functions, 
and disorders [1]. The absence of ionizing radiation, high 
soft-tissue contrast, and multiplanar evaluation are the 
main advantages of cardiac MRI [1, 2]. Cardiac MRI has 

become the standard non-invasive method for evaluating 
cardiac functions [1-3]. Furthermore, quantitative T1, T2, 
and T2* mapping have recently achieved clinical utility 
in numerous myocardial pathologies such as myocardial  
fibrosis, myocarditis, amyloidosis, and thalassaemia because 
they provide non-invasive tissue characterization with the 
potential to replace myocardial biopsy [4]. Therefore, the use 
and need for cardiac MRI is increasing day by day.  
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Outside the heart, a significant part of the body (breast, 
lung, and upper abdomen) is usually also screened in each 
cardiac MRI examination. Thus, major pathologies in other 
organs such as lung, mediastinum, liver, or breast can be inci-
dentally detected and may have an impact on further patient 
prognosis and management. Therefore, major non-cardiac 
findings (NCFs) should be investigated and reported when 
evaluating cardiac MRI examinations. In the literature, the 
prevalence of discovered NCFs during routine cardiac MRI 
is highly variable and ranges from 7.6% to 81.0% [5]. Those 
studies in the literature were about the frequency of NCF 
in official cardiac MRI reports, and it is estimated that the 
second reading may detect higher NCF than the first read-
ing. However, to the best of our knowledge there is no study 
in the literature on how often NCFs are reported in official 
radiology reports and the frequency of unreported patholo-
gies. Therefore, our aim was to evaluate the prevalence and 
significance (insignificant, significant, or major) of NCFs in 
patients who underwent cardiac MRI. We also aimed to as-
sess the rate and clinical significance of unreported NCFs in 
archived official radiology reports. Thus, we aimed to dem-
onstrate the differences between the official cardiac MRI 
reports and secondary readings in terms of NCFs. We also 
aimed to assess the clinical significance of these reading dif-
ferences.

Material and methods
This retrospective study was approved by the institutional 
review board. All consecutive cardiac MRI examinations 
between July 2017 and August 2020 were retrospectively 
analysed. All cardiac MRI examinations were obtained 
based on Society for Cardiovascular Magnetic Resonance 
recommendations [6]. 

All cardiac MRI images were acquired using a 1.5-Tesla 
MRI scanner (Philips Ingenia, Philips Healthcare, USA) 
and a torso cardiac coil (dStream, Philips Healthcare, USA). 
After 3-plane (axial, coronal, and sagittal) localizer images, 
axial and coronal balanced steady-state free precession  
(b-SSFP) sequences were acquired during a single breath-
hold through the chest, respectively. Because the b-SSFP 

sequence demonstrates the cardiac and cardiovascular anat-
omy well, it is always obtained in the cardiac MR examina-
tions in our centre. The acquisition time was about 25-35 
seconds for each plane. b-SSFP sequence parameters were 
as follows: field of view (FOV): 30 cm, repetition time (TR): 
2.5 msec, echo time (TE): 1.2 msec, turbo factor: 70, slice 
thickness: 7 mm, interslice gap: none, and number of signals 
averaged (NSA). Afterward, for a detailed evaluation of the 
cardiac chambers, cardiovascular and chest morphology axi-
al half-Fourier acquisition single-shot turbo spin-echo (SSH-
TSE) sequence with double inversion recovery (also known 
as black blood or dark blood technique) were obtained from 
the lung apex to the upper abdomen during free-breathing in 
all patients. Dark blood technique is a successful and recom-
mended technique, especially in the evaluation of congenital 
heart diseases, vascular anomalies, and cardiac masses [6]. 
In the dark blood technique, we obtain the images from the 
entire thorax in our cardiac MRI protocol to evaluate pos-
sible mediastinal and lung lesions. The acquisition time of 
SSH-TSE sequence was about 80-90 seconds, and imaging 
parameters were as follows: field of view (FOV): 30-35 cm, 
repetition time (TR): 2222 msec, echo time (TE): 31 msec, 
turbo factor: 50, slice thickness: 6 mm, interslice gap: 1 mm, 
and number of signals averaged (NSA). The MRI examina-
tion was then completed according to clinical suspicion with 
the appropriate sequences as specified in the guidelines [6].

Blinded to official reports of the cardiac MRI exami-
nations, 2 radiologists with 4 and 19 years of experience, 
respectively, in cardiothoracic imaging reviewed all b-SSFP 
and black blood images to investigate the presence of NCF. 
Furthermore, NCFs were classified as insignificant (which 
has no clinical significance, and treatment is not required, 
such as right aortic arch), significant (which has clinical sig-
nificance, and follow-up is required, such as mild ascend-
ing aorta dilatation, between 41 and 49 mm), and major 
(which has clinical significance, and further evaluation 
or treatment is required, such as lung mass), as described 
by Mantini et al. [7]. In patients with significant and ma-
jor findings, NCFs were classified as previously known or 
unknown, based on the clinical archive. Furthermore, we 
compared our systematic approach with the archived offi-
cial cardiac MRI reports as it was used for reporting NCFs 
to estimate unreported rates. The patients who had major 
NCF and were clinically followed up after MRI examina-
tion were investigated from the clinical archive.

The (insignificant, significant, and major) prevalence 
of NCFs and the number of previously known or un-
known NCFs were evaluated. The relationship between 
NCFs and the patient’s characteristics (age and gender) 
were investigated. The differences between groups were as-
sessed by analysis of variance or Student’s t-test, as appro-
priate. The relationship between age and number of NCFs 
was calculated by Spearman’s correlation coefficient (r). 
SPSS (SPSS for Windows, IBM Corp. Version 24. Ar-
monk, NY) was used for statistical analyses, and a p-value 
< 0.05 was considered statistically significant.

Table 1. Clinical indications of cardiac magnetic resonance imaging

Clinical indications n (%)

Suspected cardiomyopathies 122 (30.50)

Suspected cardiac mass 85 (21.25)

Congenital heart disease 72 (18.00)

Syncope 50 (12.50)

Suspected myocarditis 22 (5.50)

Ventricular arrhythmias 21 (5.35)

Myocardial iron deposition 17 (4.25)

Valvulopathy 9 (2.25)

Suspected vascular malformation 2 (0.50)
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Figure 1. Four cases with insignificant noncardiac findings demonstrated in axial balanced steady-state free-precession images represented by: A) minimal left 
pleural effusion (arrow), B) thymic hyperplasia (arrow), C) persistent left superior vena cava (arrow), and D) pectus excavatum deformity (arrow)

Figure 2. Four cases with significant non-cardiac findings demonstrated in axial, coronal balanced steady-state free-precession (b-SSFP), and axial half- 
Fourier acquisition single-shot turbo spin-echo (SSH-TSE) images represented by the following: A) perihepatic and perisplenic effusion (b-SSFP; arrow), 
B) enlarged mediastinal and hilar lymph nodes (SSH-TSE; arrow), C) pulmonary artery dilatation (b-SSFP; arrowheads), D) ascending aorta dilatation in 
a patient with a history of Senning operation due to TGA (b-SSFP; arrow)
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Results
The mean age of the 400 patients (235 M; 165 F) was 46.7 
± 20.7 years (median: 48 years; range: 18-85 years). There 
was no statistically significant age difference between the 
genders (p = 0.102; 39.1 ± 19.3 years in males and 42.2 ± 
17.2 years in females). The most common indication for 
cardiac MRI was suspected cardiomyopathies (n = 122, 
30.5%), suspected cardiac mass (n = 85, 21.3%), followed 
by congenital heart disease (n = 72, 18.0%) and syncope 
(n = 50, 12.5%) (Table 1). 

Of 400 patients, 137 patients (34.3%) had a total of 175 
NCFs, and 263 patients (65.7%) had no NCFs. Of the 137 
patients, 111 had 1 NCF, 16 had 2 NCFs, 8 had 3 NCFs, and 
2 had 4 NCFs. Ninety-three NCFs were considered as in-
significant (53.1% of all NCFs in our cohort), 59 were sig-
nificant (33.7%), and 23 (13.1%) were major (Figures 1-3). 
The most frequent NCFs were pleural effusion (n = 31, 
17.7%), pulmonary artery (n = 15, 8.6%), and ascending 
aorta dilatations (n = 12, 6.9%). Of 82 significant and ma-
jor NCFs, the most frequent NCFs were pleural effusion 
(n = 18, 22.0% of all significant and major NCFs), pul-
monary artery dilatation (n = 15, 18.3%), and ascending 
aorta dilatation (n = 12, 14.6%) (Table 2). The median 
follow-up was 13 months (range; 6 to 27 months) for the 
patients who had major NCFs.

Of 82 significant and major NCFs, 25 (8 of 25 were ma-
jor) in 22 patients were previously unknown (Table 3). In 
the evaluation of patients with more than 1 NCF, a patient 
had moderate pleural effusion, pulmonary artery dilation, 
and portal vein thrombosis. Another patient had both min-
imal pleural effusion (< 1 cm depth in axial MRI) and hiatal 
hernia (Figure 4). When major NCFs were identified and 
officially reported at the time of the cardiac MRI, further 
investigation was recommended in all cases. In the evalua-
tion of patients with previously unknown and major NCF, 1 
patient with pulmonary consolidation was diagnosed with 
infectious pneumonia, and a suprarenal gland nodule was 
diagnosed as adenoma by dual-phase abdominal MRI. Two 
patients with pulmonary nodules (> 10 mm) underwent 
a CT-guided biopsy and were diagnosed with organizing 
pneumonia and adenocarcinoma. The diagnosis of pulmo-
nary embolism in a patient was confirmed with pulmonary 
CT angiography. Although official reports describe a pa-
tient with pulmonary consolidation and another patient 
with a complex renal cortical cyst, there were no follow-up 
and further examination records in these patients’ archives. 
One patient with portal vein thrombosis was previously un-
known and unreported in the official radiology report. In 
the second reading, portal vein thrombosis was detected, 
and the patient was called. The diagnosis of partial portal 
vein thrombosis was confirmed by Doppler ultrasonogra-

Figure 3. Four cases with major non-cardiac findings demonstrated in axial, coronal balanced steady-state free-precession (b-SSFP) and axial half-Fourier acquisi-
tion single-shot turbo spin-echo (SSH-TSE) images represented by the following: A) right lower lobe consolidation (SSH-TSE; arrowheads), B) anterior mediastinal 
mass compatible with thymic malignancy (b-SSFP; arrows), C) lung nodule in the right upper lobe (SSH-TSE; arrow), and D) pulmonary embolism (b-SSFP; arrow)
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phy. The patient was diagnosed with Behçet’s disease for 
5 years, and after the diagnosis of portal vein thrombosis 
he was treated with enoxaparin. A 12-mm subsolid lung 
nodule was not reported in the official radiology report in 
1 patient. The nodule was detected by chest CT examina-
tion and diagnosed as minimally invasive adenocarcinoma.

According to our classification, significant and major 
NCFs were reported in 41/59 (69.5%) and in 19/23 (82.6%), 
respectively. Pulmonary artery dilatation (≥ 29 mm) 
was the least reported NCF (n = 7), followed by aorta 
dilatation (≥ 40 mm, n = 3). Other unreported findings 
were hiatal hernia (n = 2), pulmonary nodule (≥ 6 mm,  
n = 2), mediastinal or hilar lymph node enlargement  
(≥ 10 mm, n = 1), splenomegaly (n = 1), breast nodule  
(n = 1), portal vein thrombosis (n = 1), gallstone (n = 1), 
thyroid gland nodule (n = 1), pulmonary embolism (n = 1), 
and liver nodule (n = 1) (Table 4). The unreported liver 
nodule was previously known, and the nodule was colon 
carcinoma metastasis. In the evaluation of patients with 

major NCFs that were previously unknown and unre-
ported in the official radiology report, in the patients 
with portal vein thrombosis and pulmonary embolism 
the diagnoses were confirmed with further evaluations, 
as described before. The unreported lung nodule was dia
gnosed with adenocarcinoma, as described above. 

Of the 23 major NCFs determined by the second eval-
uation in the cardiac MRI examination, 3 were previously 
unknown and were not included in the official report.  
Although a larger number of major NCFs were detected 
by the second reading, as expected, no statistical differ-
ence was found between official radiology reports and sec-
ond reading for the detection of major NCFs (p = 0.083).

Patients with NCFs were significantly older than oth-
er patients (mean age, 46.7 ± 20.7 vs. 36.2 ± 17.2 years;  
p < 0.0001). Patients with significant and major NCFs 
were older than controls (mean age, 49.7 ± 21.3 vs. 37.8  
± 19.1 years; p = 0.001) and patients with insignificant 
NCFs (mean age, 51.9 ± 22.3 vs. 41.2 ± 18.6 years; p = 0.02). 

Table 2. Non-cardiac findings

Overall (N = 175) Number of NCF 
(%)

Insignificant findings 93 (53.1)

Minimal pleural effusion 13 (7.4)

Vertebral haemangioma 12 (6.9)

Accessory spleen 9 (5.1)

Residual or reactivated thymus gland 8 (4.6)

Sternal cerclages 7 (4)

Simple renal cyst 6 (3.4)

Simple liver cyst 5 (2.9)

Gynecomastia 5 (2.9)

Breast cyst 5 (2.9)

Azygous lobe 4 (2.3)

Pectus excavatum 3 (1.7)

Right aortic arcus 3 (1.7)

Pulmonary scar or atelectasis 3 (1.7)

Persistent left superior vena cava 2 (1.1)

Liver haemangioma 2 (1.1)

Aberrant right subclavian artery 2 (1.1)

Scoliosis 2 (1.1)

Pectus carinatum 1 (0.6)

Splenic cyst 1 (0.6)

Significant findings 59 (33.7)

Small or moderate pleural effusion 16 (9.1)

Pulmonary artery dilation (> 29 mm; < 40 mm) 14 (8)

Aorta dilatation (> 36 mm; < 50 mm) 11 (6.3)

Hiatal hernia 3 (1.7)

Abdominal effusion 2 (1.1)

Overall (N = 175) Number of NCF 
(%)

Mediastinal or hilar lymph nodes (short-axis > 10 mm) 2 (1.1)

Thyroid gland nodule 2 (1.1)

Extramedullary haematopoiesis 2 (1.1)

Hepatomegaly 1 (1.1)

Pulmonary nodule (> 6 mm; < 10 mm) 1 (0.6)

Breast nodule 1 (0.6)

Pleural or pericardial cyst 1 (0.6)

Splenomegaly 1 (0.6)

Thoracic vertebral fracture 1 (0.6)

Scapulothoracic bursitis 1 (0.6)

Major findings 23 (13.1)

Pulmonary consolidation 3 (1.7)

Pulmonary nodule (> 10 mm) 3 (1.7)

Liver metastases 2 (1.1)

Mediastinal mass 2 (1.1)

Severe pleural effusion 2 (1.1)

Pulmonary embolism 2 (1.1)

Complex renal cyst 1 (0.6)

Thoracic vertebral lesion 1 (0.6)

Pulmonary artery dilation (> 40 mm) 1 (0.6)

Aorta dilatation (> 50 mm) 1 (0.6)

Vena cava inferior thrombosis 1 (0.6)

Portal vein thrombosis 1 (0.6)

Hepatic cirrhosis 1 (0.6)

Suprarenal gland nodule 1 (0.6)

Vena cava superior thrombosis 1 (0.6)
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A significant positive correlation was found between age 
and number of NCFs (p = 0.024, r = 0.193).

Discussion 
Our study demonstrated that the incidental detec-

tion of NCFs during cardiac MRI is frequent, and the vast 
majority of identified NCFs are clinically insignificant.  
The detection and clinical importance of NCFs increases 

with age. Although a small number of previously un-
known major NCFs were identified on routine cardiac 
MRI (n = 8, 2% of the total population), it has a signifi-
cant impact on the diagnosis and treatment of patients. 
Although a minority of the previously unknown major 
NCFs were not reported in official MRI reports (n = 4,  
1% of the total population), no statistical difference was 
found between official MRI reports and second consensus 
reading for the detection of major NCFs (p = 0.083).

In the literature, the prevalence of discovered NCFs 
during routine cardiac MRI is highly variable and rang-
es from 7.6% to 81.0% [5]. Mantini et al. [7] found that 
21.6% of patients (108/500) had NCF, Greulich et al. 
[8] found that 21.9% of patients (235/1074) had NCF,  
Irwin et al. [9] found that 21.6% of patients (154/714) 
had NCF, Wyttenbach et al. [10] reported that 48% of 
patients (187/393) had NCF, Atalay et al. [11] reported 
that 27.1% of patients (65/240) had NCF, Khosa et al. [12] 
reported that 43% of patients (212/495) had NCF, and Du-
net et al. [13] reported that 57.7% of patients (440/762) 
had NCF. Moreover, the comprehensive systemic review 
and meta-analysis by Dunet et al. (14), which included 
7062 patients, reported the total NCF prevalence as 35%. 
Similarly, our study showed the NCF prevalence as 34.3% 
(137/400). This difference in the literature is most likely 
due to the comorbidities and average age of the study 
population, distinctive FOV values, and various MRI se-
quences (b-SSFP, SSH-TSE, scout images) used for NCF 
detection. Also, the studies found in the literature made 
an assessment of NCF based solely on official MRI re-
ports, and the NCF frequency was calculated using of-
ficial MRI reports. As expected, our study showed that 
the detection prevalence of significant and major NCF 
is significantly higher with a second review but statisti-
cally not significant (p = 0.083). The incidence of NCF 
will increase in patients with comorbidities such as ma-
lignancy, and the frequency of NCF increases with age, 
which was demonstrated in our study. In the literature, 
distinctive MRI sequences were used for the detection of 

Table 3. Previously unknown significant and major non-cardiac findings

Significant findings 17 (68%)

Small or moderate pleural effusion 5 (20%)

Pulmonary artery dilation (> 29 mm; < 40 mm) 3 (12%)

Hiatal hernia 2 (8%)

Abdominal effusion 1 (4%)

Mediastinal or hilar lymph nodes (short-axis > 10 mm) 1 (4%)

Thyroid gland nodule 1 (4%)

Pulmonary nodule (> 6 mm; < 10 mm) 1 (4%)

Breast nodule 1 (4%)

Thoracic vertebral fracture 1 (4%)

Scapulothoracic bursitis 1 (4%)

Major findings 8 (32%)

Pulmonary consolidation 2 (8%)

Pulmonary nodule (> 10 mm) 2 (8%)

Pulmonary embolism 1 (4%)

Complex renal cyst 1 (4%)

Portal vein thrombosis 1 (4%)

Suprarenal gland nodule 1 (4%)

Total 25 (100%)

Figure 4. Axial balanced steady-state free-precession image shows minimal 
right pleural effusion (arrowhead) and hiatal hernia (arrow)

Table 4. Unreported findings in official radiology reports

Significant findings 18 (81.8%)

Pulmonary artery dilation (> 29 mm; < 40 mm) 7 (31.8 %)

Aorta dilatation (> 40 mm; < 50 mm) 3 (13.6 %)

Hiatal hernia 2 (9.1 %)

Gallstone 1 (4.5 %)

Mediastinal or hilar lymph nodes (short-axis > 10 mm) 1 (4.5 %)

Thyroid gland nodule 1 (4.5 %)

Splenomegaly 1 (4.5 %)

Pulmonary nodule (> 6 mm; < 10 mm) 1 (4.5 %)

Breast nodule 1 (4.5 %)

Major findings 4 (18.2 %)

Portal vein thrombosis 1 (4.5 %)

Pulmonary nodule (> 10 mm) 1 (4.5 %)

Pulmonary embolism 1 (4.5 %)

Liver nodule 1 (4.5 %)
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NCFs. Irwin et al. [9] and Dunet et al. [13] used SSH-TSE 
sequences, Greulich et al. [8] used SSH-TSE sequences, 
Wyttenbach et al. [10] used cardiac MRI sequences in-
cluding scout images, and Roller et al. [15] and Mantini 
et al. [7] used axial b-SSFP sequences. However, we used 
both SSH-TSE and b-SSFP sequences for the assessment 
of NCF presence. Sohns et al. [16] reported that b-SSFP 
was more successful than SSH-TSE in the detection of 
NCFs. However, in our study, a nodule with histopathol-
ogy of lung adenocarcinoma was not seen in the b-SSFP 
sequence but was clearly seen in the SSH-TSE sequence 
(Figure 5). Therefore, obtaining both SSH-TSE and  
b-SSFP sequences for the entire thorax in routine cardiac 
MRI exams may increase the frequency of detection of 
ground-glass lung nodules, which may be vital, even though 
they cause a tolerable elongation during the acquisition.

Our data were consistent with the prevalence of sig-
nificant and major NCFs reported in the literature dur-
ing cardiac MRI. Mantini et al. [7] reported 94 “signifi-
cant and major NCF” in 500 patients, Wyttenbach et al. 
[10] reported 84 “potentially significant” NCFs in 400 
patients, Irwin et al. [9] reported 90 “major NCFs” in 
714 patients, and Greulich et al. [8] reported 168 “ma-
jor and highly relevant NCFs” in 1074 patients. Likewise, 
we found 82 significant and major NCFs in 400 patients 
in our study. However, the extensive systematic review 
and meta-analysis Dunet et al. divided NCFs as major 
and minor, and reported the major NCF frequency as 
12% [14]. The prevalence of major NCFs in this study 
was considerably higher than our findings (5.8%). This is 
probably because Dunet et al. [14] divided the NCFs into 
just 2 groups as major and minor. For example, in that 
study, aortic dilatation, pulmonary artery dilatation, and 
pleural effusion were classified under major NCF [14]. 
Moreover, Dunet et al. [13] and Greulich et al. [8] classi-
fied splenic lesions and breast nodules as “major NCFs” 
whereas Mantini et al. [7] and our study classified those 

NCFs as “significant”. The differences in these studies 
generally result from the significance of differences in 
the classifications. We think that it is more appropriate 
to classify the NCFs in terms of follow-up or requiring 
treatment. Consistent with our results, Mantini et al. [7] 
reported the prevalence of major NCFs as 3.6%, and 
Roller et al. [15] reported the prevalence of major NCFs 
as 6.25% (25/400 patients). 

The prevalence of previously unknown major NCFs 
in our study was 2% of the entire study population 
(8/400 patients) and is in accordance with recent studies 
[7,10,12,14]. A retrospective study by Mantini et al. [7], 
which included 500 patients, reported that 11 patients 
(2.2%) had previously undiagnosed major NCFs, and 
35 (7%) patients had previously undiagnosed significant 
NCFs; they followed those patients for 15 months. How-
ever, this mentioned study did not include the frequency 
of significant and major NCF reports or what was report-
ed in the previous official radiological reports [7]. Also, 
all major and significant NCFs were reported as the num-
ber of patients, which would mean that every patient had 
at least 1 major or significant NCF. However, in our study, 
we reported 25 previously undiagnosed major or signifi-
cant NCFs in 22 patients. Moreover, Dunet et al. [14] 
reported that the prevalence of newly diagnosed major 
NCFs that changed patient management was between  
1 and 2%, and Mantini et al. [7] reported the prevalence 
of newly diagnosed major NCFs as 1%. 

To the best of our knowledge, our study is the first to 
compare significant and major NCF reporting frequency 
with the diagnoses reported on official radiology reports. 
Although we were able to detect an important number of 
significant and major NCFs on this retrospective review 
of MRI images, we discovered that some of the NCFs in 
our cohort were missed on official reports. However, no 
statistical difference was found between official MRI re-
ports and second consensus reading for the detection of 

Figure 5. A 42-year-old female with a right lung nodule. The nodule was histopathologically confirmed as lung adenocarcinoma. While the lung nodule 
cannot be seen in the axial balanced steady-state free precession image (A), it is clearly visible in the axial half-Fourier acquisition single-shot turbo spin-
echo image (B; arrowhead)
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major NCFs. The reasons for unreported NCFs in cardiac 
MRI may vary. However, we know that radiologists are 
usually focused on cardiac pathologies during the review 
of cardiac MRI, which can be the cause for those missing 
significant and major NCF reports. Moreover, NCFs that 
are considered clinically unimportant during reporting 
may not have been reported. 

There are some limitations to our study. The relatively 
small number of patients in our study and the retrospec-
tive design of the study are the most important limita-
tions. However, the strong point of our study is that we 
did another review of all cardiac MRI images for NCF 
presence, as opposed to other studies, and we did not 
base our results just on previous official reports. Further-
more, we compared our systematic approach with the 
archived official cardiac MRI reports as it was used for 
reporting NCFs to estimate non-reported (missed) rates.

Conclusions 
The detection of previously unknown NCFs during rou-
tine cardiac MRI examinations is frequent, the vast major-
ity of identified NCFs are clinically insignificant, and the 
frequency of NCFs increases with age. Although a small 
number of previously unknown major NCFs have been 
identified on routine cardiac MRI, it has a significant im-
pact on the diagnosis and treatment of patients. Although 
a minority of the previously unknown major NCFs were 
not reported in official MRI reports, no statistical differ-
ence was found between official MRI reports and second 
consensus readings for the detection of major NCFs.
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