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                                           The fundamental problem 

         Pericardial diseases represent a frequent entity in daily practice, especially regarding 

pericardial effusions (PE), with a multifactorial etiology, in a different medical context, often 

patient presenting diseases favoring pericardial lesions, with different evolution, most often 

with the resolution of pericardial disease. 

         The diagnosis of pericardial diseases is based on the clinical data of the patient, later 

echocardiography brings information related to the type of pericardial lesion and the 

hemodynamic consequences. Complementary imaging examinations, such as computed 

tomography (CT) and magnetic resonance imaging (MRI) are indicated, according to current 

guidelines [1–3], only in a certain clinical or etiological context.[1–3] 

                    Due to the diversity of the pathology diagnosed and treated at Fundeni Clinical 

Institute, in the Radiology, Medical Imaging and Interventional Radiology Departement  the 

pathology associated with chronic kidney diseases, tumor pathology, including 

hematological oncology, but also cardio-vascular diseases, as well as the examinations of 

patients from the Emergency Insitute for Cardiovascular Diseases „CC Iliescu” being 

evaluated, the studies  conducted in this thesis cover a wide range of pericardial pathology- 

inflammatory, tumoral, conditions associated with renal failure and also with post cardio-

vascular surgical interventions. 

         The studies performed in this thesis bring contributions in the field of radiology and 

medical imaging, due to the editing of standardized structured reporting in different types of 

pericardial lesions, but also in the field of nephro-urology, onco-hematology and cardio-

vascular surgery, by reassessing the utility for CT and MR imaging examinations. 

Motivation, working hypothesis and general objectives 

         The working hypothesis of this thesis is to demonstrate the utility of complementary 

CT and MR imaging investigations in the diagnosis and treatment of pericardial disease. The 

most important theme of the thesis was to evaluate the specificity and sensitivity of 

complementary imaging investigations in the diagnosis of pericardial diseases. 

         The general objectives of the thesis were: 
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1. To establish the effectiveness of imaging biomarkers in the positive and 

differential diagnosis of pericardial diseases, with emphasis on non-invasive 

characterization of pericardial effusions. 

2. To establish the role of imaging investigations in the etiological diagnosis of 

pericardial diseases. 

3. To highlight the imaging aspects in tumoral pericardial involvement, pericarditis 

in renal failure and inflammatory-infectious pericarditis. 

4. To elaborate structured reporting in pericardial diseases. 

                                 General research methodology 

         The thesis includes three different research studies, a descriptive prospective cohort 

study, in which the usefulness of the MR parametric mapping technique was evaluated, a 

retrospective study, in which the usefulness of CTMS quantitative variables were evaluated 

for positive and differential diagnosis of constrictive pericarditis, and the last study, also a 

retrospective study, in which the usefulness of CTMS examinations was evaluated for 

etiological diagnosis of pericardial effusions. 

         For an optimal evaluation of the values obtained using parametric mapping technique, 

alongside the group of patients included in the study, volunteer subjects without known 

cardiovascular, tumor or renal pathology were evaluated, thus constituting a control group. 

         The study received the approval of the Ethics Committee of the Fundeni Clinical 

Institute, all the patients signed the agreement for enrolling in the study and performing the 

examinations. The study complies with Regulation no. 679 from April 27th, 2016, regarding 

the processing of personal data and on the free movement of the colected data. The study 

complies with the Declaration of Helsinki. 

         Statistical methods used in data analysis: 

         Descriptive statistics were used for the primary analysis. For the quantitative 

characteristics, the arithmetic mean, median and standard deviation were calculated, and for 

the qualitative ones, weights (proportions) were calculated. The Grubbs Test was applied to 

identify outliers. Both parametric and non-parametric methods were applied to analyze the 

correlations and associations between the available variables, depending on the size of the 

patient group and the sub-groups formed. This category includes: t-Student Test, Fisher 

Exact Test, Chi-Square Test, Kruskal-Wallis, Mann-Whitney, Spearman Rank Correlation 
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Coefficient, Pearson Correlation Coefficient. Based on the non-parametric, logit-type 

regression, the odds ratio (Odd Ratio) was estimated and interpreted. The ROC curve 

(Receiver Operating Characteristic Curve) was used to evaluate the sensitivity and 

specificity of the investigations used to confirm the diagnosis. Testing for differences 

between the areas under the ROC curves was performed based on the methodology proposed 

by DeLong et al. (1988). To establish the reference point (cut point), in the evaluation of a 

quantitative variable, the Youden Index was used. Each statistical test is accompanied by the 

type I error (p-value). The difference was considered statistically significant if the p-value 

was less than the threshold of 0.05. 

         Statistical data processing and analysis were performed by using MS Excel 2019, IBM 

SPSS v21 Medcalc software.         

                                       Synthesis of the chapters          

         The thesis consists of two parts, the first part being entitled "General part" and the 

second part "Personal contributions". 

         The general part of the thesis includes the state of knowledge in the spectrum of 

pericardial pathology, through the exhaustive presentation of the types of investigations 

currently recommended by the available guidelines, specifying the advantages and limits of 

each type of examination, as well as the radio-imaging aspects in pericardial syndromes, 

according to the literature and specialized articles. 

         The second part comprises three research studies, two of them being retrospective 

study and one prospective cohort study. 

         The first study, "Evaluation of the role of T1/T2 mapping imaging biomarkers in 

the positive and differential diagnosis of pericardial diseases", had as working hypothesis 

the evaluation and quantification of the effectiveness of the MR technique through T1/T2 

mapping sequences in the evaluation of different types of pericardial lesions, with emphasis 

in differential diagnosis. The specific objectives of the first study were the following:   

                   - To evaluate the effectiveness of imaging biomarker native T1 mapping in the 

differential diagnosis of exudate versus transudate pericardial effusion in correlation with 

the attenuation value of PE at CT examination, also in the etiological diagnosis of pericardial 

diseases. 
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                   - To establish an imaging profile of the patient with pericardial involvement in 

renal failure. 

                   - To evaluate the effectiveness of imaging biomarkers native T1/T2 mapping 

values of the pericardial leaflets in the etiological diagnosis of pericardial involvement in 

inflammatory and tumoral lesions, respectively in uremic syndrome. 

         The study is a descriptive observational prospective type, in which a number of 47 

patients underwent MR examinations in the Radiology, Medical Imaging and Interventional 

Radiology Departement, Fundeni Clinical Institute, conducted between January 2021 and 

March 2022. For an optimal evaluation of the imaging data, a control group was included in 

this study, consisting of volunteer subjects, with no history of cardiovascular, autoimmune 

or neoplastic disease, and also no history of oncological treatment or cardiovascular surgery, 

who underwent MR examination, the imaging protocol included the following sequences: in 

axial plane - SE T1 sequences, DWI with ADC map; in axial plane/bicameral short axis- 

T1/T2 mapping Modified Look-Locker inversion recovery (MOLLI);  4 chambers and real-

time cine. The imaging data in case of 15 patients who underwent CT examinations in the 

Radiology, Medical Imaging and Interventional Radiology Departement, Fundeni Clinical 

Institute, were also assessed. 

         The inclusion criteria were: patients diagnosed with chronic renal disease, regardless 

of the stage, or acute renal failure; patients with renal failure investigated at the begining of 

renal replacement therapy or undergoing renal replacement therapy (hemodialysis, 

peritoneal dialysis); patients with pericardial tumoral involvement with histopathologically 

proven tumoral condition; patients with acute or subacute inflammatory pericardial disease; 

patients with MRI evaluation at the Fundeni Clinical Institute. 

   Demographic, clinical, paraclinical and a series of imaging data were analyzed, 

represented by the following elements: 

a) pericardial effusion analysis: size, distribution, T1 mapping value, ADC 

value, T1-weighted signal, CT density value; 

b) analysis of the pericardial leaflets: thickness, T1/T2 mapping value; 

c) myocardial analysis: T1 mapping value; 
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d) analysis of changes in the configuration of the heart, evaluation of the 

paradoxical movement of the interventricular septum during the phases of the respiratory 

cycle; 

e) Other elements: mediastinal adenopathies, cardio-pericardial tumoral lesions. 

          Among the more important results, we are mentioning the following: 

          15 patients (n=15 patients) in the study group presented variable amounts of PE and 

underwent both CT and MR examinations, with known PE density and T1 mapping values. 

According to the literature [4–8],patients were divided into 2 subgroups: patients with CT 

density value above 10 HU (1) and CT density below 10 HU (0); in the same way, the T1 

mapping value of 2900 ms was used as a separation point, respectively (0) = T1 mapping 

value below 2900 and (1) = T1 mapping value above 2900 ms. The difference between the 

medians, in this case, was statistically significant (p=0.026). Patients with a mapping below 

2900 ms have a median PE density value of 19 UH, and patients with a T1 mapping value 

above 2900 ms have a median density value of 9 UH. 

         Myocardial T1 mapping values for each subgroup of patients (CKD with pericardial 

involvement, CKD without pericardial involvement, pericardial inflammatory/ tumoral 

pathology) were registered compared to those in the volunteer group, and the graphic 

representation shown in Figure no. 1 was obtained. 

 

Fig.no.1 Graphic representation of the distribution of myocardial T1 mapping values 

depending on patient diagnosis (PI= pericardial involvement)        

          A statistically significant difference between the groups was found (p<0.01) by testing 

the difference between the medians. It can be said that patients with CKD had higher values 

compared with normal ranges [9] and it can be stated that patients with CKD, regardless of 
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pericardial involvement, had significantly higher myocardial T1 mapping values compared 

to those found in other groups. 

         The sensitivity analysis of the pericardial T1 mapping value in the group of patients 

with tumor pathology vs pericarditis shows that this imaging biomarker could be useful in 

the differential diagnosis between these two entities, as demonstrated in Figure no. 2. From 

a statistical point of view, an AUC=0.821 is obtained, a value that indicates a statistically 

significant difference compared to the reference point of 0.5. The optimal reference point is 

located at 1432 ms, with a specificity of 85.7% and a sensitivity of 75%, values above 1432 

ms are more specific for patients with tumoral invasion than for patients with pericarditis. 

  

Fig.no. 2 Sensitivity analysis of pericardial T1 mapping values in the differential 

diagnosis of tumoral pathology vs. pericarditis 

         Regarding the results obtained in the first study, the following discussions and 

conclusions are presented below: This study demontrated that T1 mapping technique may 

be able to discriminate between transudate versus exudate pericardial effusion based on the 

measurements obtained, at a threshold value of 2900 ms, thus, lower values mean the 

presence of pericardial exudate, and higher values compared with the threshold value suggest 

the presence of pericardial transudate. Compared with the results from the study conducted 

by Rosmini et al 2021[6], the T1 mapping threshold value obtained in our study was lower 

than the value obtained in the mentioned study (3013 ms). The highest T1 mapping values 

of pericardial effusion were detected in the group of patients with CKD, and the lowest in 

patients with pericardial tumoral pathology, but no statistically significant threshold value 

was found for the differential diagnosis between the two types of pathologies . 
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          Patients with CKD present the highest T1 mapping values at the myocardial level 

compared to those found in the other groups of patients, including those in the volunteer 

group, a similar finding was described also in other available studies.[10,11] 

         Regarding the pericardium, this study was able to demonstrate that T1 mapping values 

are a good predictor for the differential diagnosis between pericardial inflammatory lesions 

and pericardial tumoral pathology with invasive tumoral mass, at a threshold value of 1432 

ms, the lowest values being recorded among patients with inflammatory pathology. 

         The second study, "Evaluation of the utility of CT imaging biomarkers in the 

positive and differential diagnosis of constrictive pericarditis", had as working 

hypothesis the assessment of the utility and predictability of CT imaging elements analyzed 

in the diagnosis of constrictive pericarditis (CP). Imaging diagnosis of CP remains a 

challenge, because there are cases with contriction without pericardial thickening or 

calcifications cited in the medical literature.[12] The specific objectives of this study were: 

                   - To evaluate the usefulness of the imaging elements analyzed at the CT 

examination in the diagnosis of constrictive pericarditis (CP). 

                   - To establish an imaging profile in a patient with CP. 

                   - To establish an imaging profile in a patient with cardiac tamponade (TC). 

                   - To evaluate the predictability of the ratio between the cross-sectional area of 

the inferior vena cava (IVC) and the aorta (Ao) at the level of the diaphragmatic hiatus, 

respectively the size of the coronary sinus in the differential diagnosis of PC vs TC at CT 

examination. 

         The study is a retrospective descriptive observational one, in which a number of 44 

patients were included, all patients being evaluated in the Laboratory of Radiology, Medical 

Imaging and Interventional Radiology, Fundeni Clinical Institute, between January 2011 and 

January 2022 by computed tomography imaging examination. The inclusion criteria were: 

patients diagnosed with chronic constrictive pericarditis (CCP)/ effusive constrictive 

pericarditis (ECP), with clinical and/or echocardiographic suspicion of CP/CT; with 

compressive mediastinal tumor masses at cardiac level, with imaging signs of imminent TC, 

and with CT evaluation within the Fundeni Clinical Institute. 

         Demographic, clinical, paraclinical and a series of imaging data were analyzed, which 

are represented by the following elements: 

a) Pericardium: thickness, calcifications; 
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b) PE (in cases with ECP): size; 

c) Changes in the configuration of the heart: biatrial dilatation, tubular 

appearance of the ventricles, cardiac compression, small heart appearance, 

paradoxical movement of the interventricular septum; 

d) Evaluation of the IVC/Ao ratio measured at the level of the diaphragmatic 

hiatus, and a measurement of the axial diameter of the coronary sinus. 

         Among the more important results we are mentioning the following: 

 

Fig.no.3 ROC curve for testing the VCI/AO ratio (Medcalc) for the positive diagnosis of 

PC (left) and the differential diagnosis of PC vs. TC(right) 

         The estimates obtained using the ROC curve - Figure no. 3 – left show an area (AUC) 

of 0.742 with a confidence interval at P=0.95 between 0.554-0.882. From a statistical point 

of view, it can be accepted that the AUC value differs significantly from 0.5, accepting a 

risk of p=0.026. Thus, it can be stated that the VCI/AO ratio is a moderate predictor for the 

positive diagnosis of PC, and accepting a risk of 0.010, it can be said that the VCI_AO ratio 

is a moderate-good predictor for the differential diagnosis of PC in relation to TC - according 

to Figure no. 3 - right. 
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Fig.no.4  Determining the critical point for the value of the VCI/AO ratio in order to 

establish a balance for Sensitivity vs. Specificity. 

         The critical value is estimated at a value for VCI_AO ratio of 1.319 - Figure no. 4. At 

this point, the value of correct determinations of CP diagnosis is 86.4%, and the value of 

correct determinations of disproving the diagnosis of PC is 55.6%. 

 

 

Fig.no.5 ROC curve for testing the predictability of pericardial thickening (without 

calcifications) - left, pericardial thickening with calcifications – right, in order to confirm 

CP vs. to reject CP diagnosis. 

         In the first phase, pericardial thickening is not a satisfactory predictive factor. In Figure 

no. 5 - left, the risk p=0.117>0.05 can be observed in the case of testing the area under the 

curve in relation to the value 0.5. When the pericardial calcifications are included - Figure 

no. 5 - right, the value of the area under the ROC curve increases significantly (p<0.05) in 

relation to the reference value, up to 0.753. Under these conditions, it can be considered that 

the inclusion of the pericardial calcifications increases the accuracy of CP diagnosis - Figure 

no. 5 - right. Applying the logit analysis method, it was revealed that the thickening of the 

pericardium with the presence of pericardial calcifications (mm) is a significant factor in the 

confirmation of CP diagnosis vs. rejecting the diagnosis of CP (p=0.020), OR=1.19 (1.00-

1.42). Specifically, on average, the presence of pericardial thickening + the presence of 

pericardial calcifications increases the (unadjusted) risk of having CP by 19% (0-42%). 

         Regarding the results obtained in the second study, the following discussions and 

conclusions are presented below: 

         This study was able to demonstrate the moderate predictor role of the ratio between the 

area of the suprahepatic IVC and the abdominal Ao measured at the level of the 
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diaphragmatic hiatus in the positive diagnosis vs disproving the diagnosis of CP, with an 

AUC value of 0.742 (p=0.95). Moreover, a critical value of 1.319 of the above-mentioned 

ratio has a value of about 86.4% for the confirmation of CP diagnosis, respectively of 55.6% 

for rejecting the diagnosis of pericardial constriction. Thus, consistent with data from the 

literature [13,14], the present study demonstrated that an increased transverse diameter of 

the IVC in the suprahepatic segment, and an increased ratio between the area of the 

IVC/aorta, represents a useful criteria in confirming the diagnosis of PC. 

         In addition, the IVC/aorta ratio was shown to be a moderate-good predictive factor in 

the differential diagnosis of PC versus cardiac tamponade, at an AUC value of 0.724 

(p=0.010), thus a high ratio suggests more likely the diagnosis of constrictive pericarditis. 

None of the cases with compressive tumoral mass and signs of cardiac tamponade showed 

bulging of the interventricular septum or marked compression of the coronary sinus, useful 

elements in the differential diagnosis.[15] 

         Considered, from the data in specialized literature, a specific factor in the diagnosis of 

constrictive pericarditis, but not mandatory elements for the confirmation of the diagnosis 

[7,8,12,16], a 4 mm pericardial thickening, presents a sensibility of 95.45% and a specificity 

of 66.7% for the diagnosis of constrictive pericarditis  (AUC 0.710). The additional 

pericardial calcifications has a sensitivity of 100%, with an accuracy ratio of 90.3% in 

confirming the diagnosis of constrictive pericarditis. 

         It was thus demonstrated in the study that the inclusion of calcifications in the imaging 

report increases the accuracy of confirming versus rejecting the diagnosis of PC, the risk of 

constrictive pericarditis in case of a patient with pericardial thickening and calcareous 

plaques is 19% (0-42%). This result is important, considering the large number of patients 

with pericardial calcification investigated in daily practice, but also because of the cases of 

constrictive pericarditis without evidence of pericardial calcification. 

         The third study, "Evaluation of the usefulness of CT imaging biomarkers in 

establishing the etiological diagnosis of pericardial effusions", had as working hypothesis 

the assessment of the predictability of CT imaging elements in establishing the etiology of 

EP, and as objectives, the following elements: 

i. To evaluate the predictability of the CT imaging data in etiologic diagnosis 

of PE. 

ii. To establish an imaging profile for tumoral pericarditis. 

iii. To establish an imaging profile for cardiac tamponade. 
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         The study is a retrospective descriptive observational one, in which a number of 47 

patients were included, all patients being evaluated in the Laboratory of Radiology, Medical 

Imaging and Interventional Radiology, Fundeni Clinical Institute, between January 2011 and 

March 2022 by computed tomography imaging examination. The inclusion criteria were: 

patients with PE detected on CT examination with drainage or cardiovascular surgery, with 

available cytological and histopathological results, with pericardial invasive tumoral lesions 

at CT examination, with recent history of cardiovascular surgery (less than 7 days ) and 

imaging signs of pericardial hemorrhage (hemopericard), with CT evaluation at the Fundeni 

Clinical Institute.[17] 

         Demographic, clinical, paraclinical and a series of imaging data were analyzed, which 

are represented by: 

a. Pericardial effusion: size, density, distribution; 

b. Thickness and type of pericardial thickening; 

c. Signs of invasive pericardial tumor: interruption of pericardial layers, 

cardiac tumoral invasion or superior pulmonary veins tumoral 

infiltration; 

d. Lymphadenopathy- presence/ absence; 

e. Pleural effusion- presence/ absence; 

f. Tumoral or infectious pulmonary lesions- presence/ absence. 

         Among the more important results, we list the following: in Table no. I the results of 

the Fisher Association Test are shown, by comparison: 

Tabel no.I. Testing the association of some imaging features with different types of 

conditions 

Factor Post. hemopericard. 

(1) vs. 

Inflammat.peric (0) 

Post. hemopericard. 

(1) Vs. tumoral 

pericarditis and 

tumors (0) 

Tumoral 

pericarditis and 

tumors (1) vs. 

Inflamm.peric. (0) 

Irregular distribution No (p=0.626) No (p=0.394) No (p=0.436) 

Loculated 

distribution 

Yes, positive 

(p<0.05) 

No (p=0.073) No (p=0.519) 

Circumferential 

distribution 

Yes, negative 

(p<0.05) 

Yes, negative 

(p<0.01) 

No (p=0.415) 
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PE density 

Above 30 UH 

Yes, positive 

(p<0.001) 

Yes, positive 

(p<0.001) 

No (p=0.741) 

Pericardial thickness 

(above 2 mm) 

No (p=0.101) No (p=0.489) No (p=0.555) 

PE size (above 20 

mm) 

No (p=0.123) No (p=0.449) No (p=0.267) 

Tumoral mass N/A Yes, negative 

(p<0.001) 

Yes, positive 

(p<0.001) 

Lymphadenopathies Yes, negative 

(p<0.05) 

Yes, negative 

(p<0.001) 

Yes, positive 

(p<0.01) 

Pulmonary 

metastases 

N/A No (p=0.452) No (p=0.519) 

Pulmonary infectious 

lesions 

No (p=0.66) No (p=0.617) No (p=0.638) 

Pleural effusion No (p=0.204) No (p=0.29) Yes, positive 

(p<0.05) 

         Regarding the results obtained in the third study, the following discussions and 

conclusions are briefly presented below: This study managed to demonstrate the useful role 

of CT examination in guiding the etiological diagnosis of pericardial effusions. 

         The following elements identified at computed tomographic examination suggest the 

diagnosis of postoperative hemopericardium: loculated PE, increased density of the PE, for 

the differential diagnosis of postoperative hemopericardium versus tumoral pericarditis the 

optimal density value was 31 HU.[17] The following elements identified at computed 

tomographic examination suggest the diagnosis of tumoral pericarditis: increased density of 

PE, lymphadenopathies and invasive pericardial tumoral lesions.[18] The following 

elements identified at computed tomographic examination suggest the diagnosis of 

inflammatory pericarditis: irregular distribution, without loculation, a density value of PE 

less then 24 UH and the absence of mediastinal lymphadenopaties. 

 

Conclusions and personal contributions 

         The extent of achievement of the scientific research objectives  

         In this thesis, through the conducted studies, the usefulness of a new technique- CMR 

parametric mapping method was demonstrated in the evaluation of pericardial pathology, 

more specific in the non-invasive characterization of pericardial effusions and pericardial 
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lesions. The intended outcomes of this work were, among other things, to identify 

quantitative CT and MR imaging data useful in the etiological diagnosis of pericardial 

effusions; conducting an in-depth study of the imaging features of tumoral and inflammatory 

pericardial pathology, as well as in patients with chronic kidney diseases, either at the 

beginning or during renal replacement therapy, thus establishing the accuracy  of  above 

mentioned imaging methods in the diagnosis of pericardial diseases. 

          A panel of MR imaging elements related to the pericardial effusion was evaluated - 

size, distribution, T1/T2 signal, T1 mapping value, hemodynamic impact; CT attenuation 

values of PE, as well as other imaging features of the pericardium– thickness, T1/T2 

mapping values. The relationship between the pericardial imaging elements mentioned 

above and the medical history of the patients, the identification of the associated diseases, 

and the clinical and biological data, was evaluated, thus establishing the usefulness of the 

parametric mapping technique in the etiological diagnosis of pericardial disease. 

          Another objective was to highlight the contribution of quantitative CT imaging data - 

the size of the inferior vena cava and coronary sinus, the ratio of suprahepatic IVC to aortic 

cross-sectional area  at the level of the diaphragm, in the positive and differential diagnosis 

of constrictive pericarditis, thus assesing the predictive role of these elements. The 

sensitivity and specificity of computer tomographic imaging parameters in the differential 

diagnosis of pericardial compressive syndromes were evaluated. 

         Technico-economic advantages and disadvantages 

         The studies conducted were performed by using high-performance imaging CT and 

MR equipment, as well as imaging data analysis with software programs according to the 

recommendations in specialized articles. 

         A disadvantage of these studies was represented by a large number of imaging data 

identified in different types of pericardial diseases (tumoral, inflammatory and infectious 

pathology), with different etiology and an extremely heterogeneous medical history, the 

process of integrating these elements and evaluating their statistical relevance was proven  

very difficult and time-consuming, thereby a structured radiological report regarding each 

type of pericardial pathology would have been extremely useful. 

          The limitations of the study 
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          The first prospective study was limited by a small number of volunteer subjects, which 

prevented the evaluation of the statistically significant correlations between each age group 

in this study and pericardial T1 and T2 mapping values. 

         Another limitation of the conducted studies was related to the unavailability of 

cytological and histopathological examination results for all the patients. This aspect is 

mainly due to the complications related to pericardiocentesis, as well as due to the current 

guidelines, this procedure being performed in certain situations.[1] A statistical correlation 

between the pericardial T1/T2 mapping values and histopathological results would have 

been useful. 

          Another limitation of the first study was represented by the technique of measuring 

pericardial T1/T2 mapping values, the measurements being performed using a punctiform 

ROI to avoid the potential partial volume effect, due to a relatively thin pericardium in the 

studied group. We mention that there were not available specific validated recommendations 

regarding the pericardial mapping measurement at the time of this study, except for those 

regarding the myocardium.[19] The results from this study must be reviewed with caution 

and validated by additional studies. 

         All three studies performed in this thesis included a relatively small number of patients, 

a redistribution of the study subjects in subgroups based on different types of pericardial 

lesions was necessary, thus, the accuracy and efficiency of the statistical analysis being 

affected. The limitations in two studies were those regarding a retrospective study, non-

enhanced CT examinations being performed in a large number of patients, thus, some data 

(for example, pericardial enhancement) were not available for the  statistical analysis. 

          All the measurements regarding CT and MR imaging data were not performed by 

radiologists with different background ( resident and experienced radiologist), thus a risk of 

misevaluation due the absence of an evaluation with two independent radiologists was 

raised. 

         Unsolved issues 

         The conducted study failed to demonstrate the utility of T2 parametric mapping values 

for the evaluation of inflammatory pathology of the pericardium, which represents an 

extremely important aspect regarding the therapeutic management of pericardial diseases, 

more precisely the usefulness and efficiency of the anti-inflammatory therapy in these cases. 

[16,20] 
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         A more reliable and significant statistical correlation could have been made by 

performing MR imaging examinations with late gadolinium enhancement (LGE) sequence 

included. The injection of intravenous contrast  was not possible due to the peculiarity of the 

studied group, most of the patients being diagnosed with chronic kidney disease at the 

initiation or during the replacement renal therapy, the risk of inducing systemic nephrogenic 

fibrosis by gadolinium administration being known in these cases. [21] 

         Another unresolved element is represented by the potential of certain imaging 

parameters that can predict the recurrence of the pericardial inflammatory process [16,20], 

most patients did not undergo another imaging evaluations after the remission of pericardial 

lesions. 

         Future reaserch directions 

         Dual-energy CT iodine mapping have a potential role in the evaluation of pericardial 

inflammations [22,23], by evaluating the pericardial enhancement, with therapeutic 

implications regarding the usefulness of anti-inflammatory therapy, and also regarding the 

reversibility of the transient constrictive pericarditis in the cases with proper diagnosis and 

therapy. 

         Tissue characterisation by CMR parametric technique presents a promising role in the 

non-invasive evaluation of pericardial effusions, but also of the pericardium, allowing the 

quantification of fibrosis, an important factor in the diagnosis of pericardial constriction, but 

also in tumoral and inflammatory pathology. [19,24,25] 

         Artificial intelligence (AI) in cardiovascular imaging promises to present an important 

role in the future of pericardial imaging, by reducing the measurement time and improving 

the quality of acquisition.[26] 

 

         Personal contributions: 

 

- An imaging profile of the patient with chronic kidney disease and pericardial 

effusion, in the beggining and during the renal replacement therapy-chapter 5 page 

57 paragraph 1, page 59 paragraph 4. 

- A threshold T1 mapping value of 2900 ms to classify pericardial effusions in 

transudate and exudate - chapter 5 page 54. 
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- A threshold T1 mapping value of 1432 ms in the differential diagnosis between 

inflammatory and tumoral pericardial pathology - chapter 5, page 63. 

- A myocardial T1 mapping value of approximately 1100 ms in patients with chronic 

kidney disease, regardless of associated pericardial lesions - chapter 5, page 59. 

- Evaluation of the moderate predictive role in the positive diagnosis of constrictive 

pericarditis, and the moderately good predictive role in the differential diagnosis of 

constrictive pericarditis versus cardiac tamponade of the ratio of suprahepatic IVC 

to aortic cross-sectional area  at the level of the diaphragm - chapter 6, page 79, 

paragraph 1, page 80, paragraph 3. 

- Individual assessment of imaging predictive factors in the positive diagnosis of 

constrictive pericarditis - chapter 6, page 81. 

- Individual assessment of imaging predictive factors in the differential diagnosis of 

constrictive pericarditis versus cardiac tamponade - chapter 6, pages 85-86. 

- Best imaging element in the positive diagnosis of constrictive pericarditis: pericardial 

thickening associated with calcified pericardial plaques - chapter 6, pages 82-83. 

- A pericardial thickening with a threshold value of 4 mm in differential diagnosis of 

constrictive pericarditis versus cardiac tamponade - chapter 6, page 86, paragraph 

1. 

- Identification of CT imaging biomarkers of pericardial effusions with correlations 

with the etiological diagnosis of pericardial disease- chapter 7, page 99. 

- Identification of statistically significant associations between CT imaging 

biomarkers in the differential diagnosis of different types of pericardial diseases - 

chapter 7, pages 100-101. 

- A threshold attenuation value of 24 UH of pericardial effusions in the differential 

diagnosis of inflammatory pericarditis versus postoperative hemopericardium - 

chapter 7, page 103. 

- A threshold attenuation value of 31 UH of pericardial effusions in the differential 

diagnosis of tumoral pericarditis versus postoperative hemopericardium - chapter 7, 

page 105. 

- Structured radiological reports in tumoral and inflammatory pericardial pathology, 

and in constrictive pericarditis - chapter 6, page 90, chapter 7, pages 111-114. 
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