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Epicardial fat has been recognized in recent years as one of the most relevant 
biomarkers associated with cardiovascular risk. The role of epicardial adipose 
tissue (EAT) in the determinism of several major cardiovascular diseases (CVD) 
has been explored by many clinical trials. According to these studies, EAT has 
been linked with the risk of coronary artery disease, atrial fibrillation (AF), un-
stable angina, and acute myocardial infarction.1–5 Furthermore, it has been dem-
onstrated that patients with increased volumes of EAT present worse outcomes 
in the post-infarction period, as shown by a significantly lower left ventricular 
ejection fraction (LVEF) or an augmented ventricular remodeling process.6 

LOCAL AND SYSTEMIC PRO-INFLAMMATORY 
ACTIVITY OF THE EPICARDIAL FAT

The mechanism by which EAT can play such a significant role in various CVDs 
has been attributed to the recently discovered property of this tissue to release 
pro-inflammatory cytokines in the systemic circulation. Such pro-inflammatory 
mediators include interleukines, gamma interferon, or alfa tumor necrosis fac-
tor.7,8 Also, EAT volume was demonstrated to be significantly larger in patients 
with increased serum levels of highly-sensitive C-reactive protein (hs-CRP), a 
biomarker expressing an increased systemic inflammation, proving the role of 
EAT as a mediator of systemic inflammation and demonstrating that EAT is a 
metabolically active tissue, releasing inflammatory mediators, which act not 
only on local but also on systemic level.6,9

However, epicardial pericoronary fat was also associated in several studies 
with an increased systemic release of inflammatory biomarkers. Recent stud-
ies demonstrated that local EAT surrounding the coronary arteries can serve 
as a more reliable biomarker for coronary plaque vulnerability at that level.10 
At the same time, it has been proved that the volume of the local EAT located 
in the vicinity of the left atrium can be associated with the risk for AF and with 
the risk of AF recurrence following a successful conversion to sinus rhythm.11–13 
Furthermore, EAT secretes different adipokines and matrix metalloproteases 
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with a pronounced fibrotic effect, stimulating the develop-
ment of atrial fibrosis and structural changes in the atrial 
myocardium in the context of a complex atrial remodeling 
process, ultimately resulting in development of AF.13 

EAT-MEDIATED INFLAMMATION 
AS A MAJOR PLAYER IN CVD

Two articles published in this number of JIM address the 
hypothesis of EAT-mediated inflammation as a major 
player in the determinism of CVDs. In an original article 
published by Cernea et al., the authors demonstrated that 
in diabetic patients, EAT was significantly higher in the 
group with decreased renal function or with reduced ejec-
tion fraction. According to the authors, EAT was signifi-
cantly higher in the group with LVEF <55% as compared 
to the group with LVEF >55% (9.5 ± 1.9 mm vs. 7.3 ± 2.3 
mm), at the same time being negatively correlated with 
eGFR (r = −0.293, 95% CI: −0.531 to 0.013, p = 0.33). This 
study indicates that an increased EAT can serve as a reli-
able risk marker for renal injury and for deterioration of 
ventricular function in diabetic patients, suggesting that 
EAT-mediated inflammation could act on a systemic level, 
influencing not only the ventricular function but also the 
renal one.14 

Another article published in this issue by Rat et al. pres-
ents a clinical update on the role of EAT in left atrial re-
modeling and genesis of AF, showing that EAT is associat-
ed not only with a higher risk for AF but also with a higher 
recurrence rate after successful catheter ablation of AF.15 
This interesting new hypothesis indicates a potential role 
of EAT in the development of atrial remodeling, similar 
to previous observations on the correlation between EAT 
and left ventricular remodeling following an acute myocar-
dial infarction.6 It is well-known that in the period follow-
ing an acute myocardial infarction, an exacerbated inflam-
mation is responsible for worse outcomes and ventricular 
remodeling.6,16,17 To what extent is this the result of the 
local release of inflammatory mediators from the area sur-
rounding the infarcted tissue, as well as the link between 
local activity of the epicardial fat and atrial remodeling in 
AF, remains to be established.

EPICARDIAL FAT AND CORONARY 
PLAQUE VULNERABILITY

While the role of EAT in the inflammation-mediated pro-
gression of coronary artery disease has been recognized, 
its potential role in the vulnerabilization of unstable coro-
nary plaques is still under debate, similarly to the role of 

locally accumulated EAT in functional destabilization of 
neighboring structures, such as the atria (in which case it 
can trigger a new onset of AF or its recurrence) or the cor-
onary arteries (in which case it can trigger an acute coro-
nary event).18,19 An interesting approach for the study of 
EAT and its role in inflammation-mediated reactions is 
represented by the identification of specific microRNAs 
associated with plaque vulnerability from the samples of 
epicardial fat tissue collected during open heart surgery. 
Preliminary data suggest that such microRNAs are pres-
ent in a higher amount in the close vicinity of unstable 
coronary plaques, indicating a potential role of locally 
released inflammatory mediators originating from the 
epicardial fat in the determinism of acute coronary syn-
dromes.20,21 

IMAGING TOOLS FOR QUANTIFICATION OF 
METABOLICALLY ACTIVE FAT TISSUES

In an attempt to identify the best imagistic method for 
quantification of EAT, various modern methods have 
been proposed and studied. Computed cardiac angiogra-
phy demonstrated its superiority over cardiac magnetic 
resonance and traditional echocardiography, being able to 
quantify with high accuracy global EAT volumes and local 
volumes of fat surrounding different structures, such as the 
left and right atrium or the coronary arteries.5,22–24

But epicardial fat is not the only metabolically active fat 
involved in the development of inflammatory reactions. 
Pericardial fat, as well as the fat accumulated in different 
regions of the body, could also be easily quantified by CT 
and can express an increased risk for different cardiovas-
cular events. Alternative methods for fat quantification 
have also been developed, relying on complex methods for 
post-processing cardiac CT data. Such alternatives include 
quantification of thoracic fat, abdominal fat, or pericardial 
fat.25 However, none of them demonstrated so far a clear 
superiority of these approaches over epicardial fat in pre-
dicting cardiovascular risk. 

This issue of JIM expresses the great interest showed 
recently towards epicardial fat, an imaging-derived bio-
marker that can serve as a reliable imagistic tool for as-
sessing cardiovascular risk. Current studies show promis-
ing results in evaluating the role of this new biomarker to 
predict future cardiac events, and the two articles pub-
lished on this actual topic in this issue of the journal 
reflect the great expectations from this new imaging-
derived powerful tool. However, further studies are re-
quired to validate the role of EAT as a routine biomarker 
in clinical settings. 

E
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ABSTRACT

Atrial fibrillation is the most frequent arrhythmia in adults, becoming more frequent with age. 
Recent clinical studies demonstrated that epicardial fat is linked with atrial fibrillation induc-
tion and recurrence. The arrhythmogenic mechanism consists in the fact that the epicardial 
adipose tissue is metabolically active, inducing local inflammation and enhancing the oxidative 
stress, which lead to atrial fibrillation as well as atherosclerosis. Having metabolic activity and 
secreting various anti- and pro-inflammatory biomarkers, the fat surrounding the heart has 
been linked to the complex process of coronary plaque vulnerabilization. This clinical update 
aims to summarize the role of epicardial adipose tissue in the pathogenesis, persistence, and 
severity of atrial fibrillation. 
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INTRODUCTION

Atrial fibrillation (AF) is the most frequent rhythm disturbance, its incidence 
being higher with increasing age.1 It has been estimated that AF will affect 
around 18 million people in Europe by 2060.2 There are a series of risk factors 
that can lead to development of AF including old age, level of physical activity, 
smoking, diabetes mellitus, arterial hypertension, heart failure, coronary heart 
disease, obstructive sleep apnea, and obesity. Both increased body mass index 
and epicardial fat volume have been associated with the risk of AF.3–6

Several studies have researched the association of epicardial adipose tissue 
(EAT) and the burden of coronary atherosclerosis.7,8 EAT presents various 
roles, including thermoregulation and mechanical protection of the heart’s vas-
cularization and innervation. On the other hand, having metabolic activity and 
secreting various anti- and pro-inflammatory biomarkers, the fat surrounding 
the heart has been linked to the destabilization process of coronary plaques.9,10 
Furthermore, subjects with increased epicardial fat thickness or volume have 
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an increased risk of major adverse cardiac events, as well 
as a higher risk for multi-vessel coronary artery disease, 
presenting also an increased calcium score, which is an 
established marker for the severity of coronary artery dis-
ease.11–14 This clinical update aims to summarize the role of 
EAT in the pathogenesis, persistence, and severity of atrial 
fibrillation. 

EPICARDIAL FAT, ATRIAL REMODELING 
AND ARRHYTHMOGENESIS

A series of studies have confirmed the association of EAT 
with the presence of AF.15 There are no intervening struc-
tures between EAT and the myocardium. EAT is overlying 
the right ventricle, coronary arteries, left ventricle apex, and 
the atria.16 EAT is a metabolically active tissue, and it has 
paracrine effects on the atrial myocardium by secreting in-
flammatory mediators, including C-reactive protein, IL-6, 
IL-8, IL-1b, and TNF-a, which induce local inflammation 
and enhance oxidative stress.17–23 EAT also secretes adipo-
kines, such as adipokine activin A and matrix metallopro-
teinases 2 and 7, which have marked pro-fibrotic effects, in-
ducing atrial fibrosis.24,25 In addition, increased EAT volume 
is associated with adipocyte infiltration into the underlying 
atrial myocardium, resulting in atrial structural changes.26–28 
EAT modulates the activity of both parasympathetic and 
sympathetic autonomic nervous systems, primarily short-
ening the atrial refractory period, increasing the tendency 
for AF.29,30 Local inflammation, oxidative stress, adipocyte 
infiltration, and autonomic nervous system modulation can 
lead to electrical and structural remodeling of the atrial tis-
sue, contributing to development of AF. 

EPICARDIAL FAT, AND TYPE AND 
SEVERITY OF ATRIAL FIBRILLATION 

Numerous studies have demonstrated the association 
between EAT and the subtype of AF — paroxysmal and 
persistent, respectively.31 Recent clinical studies have 
found a direct positive correlation between EAT and the 
persistence of atrial fibrillation. Patients with increased 
EAT were shown to have a more severe AF burden and 
were more likely to present persistent or chronic atrial fi-
brillation, as well as a higher rate of AF-related complica-
tions.32–36 EAT has also been associated with left atrium 
(LA) volume, while no such association was encountered 
between systemic adiposity and LA volumes, suggesting 
the independent effect of pericardial visceral adiposity on 
the chronicity and severity of AF.33 The presence of AF, AF 
chronicity, AF symptom severity, and recurrence of AF af-

ter ablation procedures have all been demonstrated to have 
significant associations with epicardial fat volumes, even 
after multivariate adjustments for body mass index, body 
surface area, and visceral adiposity.33

EPICARDIAL FAT DETERMINATION WITH 
NONINVASIVE IMAGING TECHNIQUES

EAT can be quantified with the use of noninvasive imag-
ing techniques such as 2D transthoracic echocardiography 
(TTE), native cardiac computed tomography (CT), and 
magnetic resonance imaging (MRI).37,38

Transthoracic echocardiography is a low-cost, highly 
accessible noninvasive method to assess the thickness of 
EAT.37 The method has been proved to be as useful as CT 
or MRI in the quantification of EAT.37,39 On TTE, peri-
cardial fat (PF) is presented as a hypoechogenic space 
between the myocardium and pericardium, and it should 
be considered increased if its thickness is over 5 mm dur-
ing the end-diastolic period. The assessment is performed 
from the parasternal long axis view at the level of the free 
wall of the right ventricle.37,40–43 Disadvantages of TTE 
include the high inter- and intra-observer variability, dif-
ficult image windows, and the uneven distribution of PF 
that could vary between the diastole and systole.37,44

Cardiac CT is a more precise technique for the assess-
ment of EAT volume, total area, and thickness. Pericardial 
fat, which includes all fatty tissue within the pericardial 
sac, is illustrated with an image display threshold of –190 to 
–30 Hounsfield Units (HU).37,44,45 CT advantages include 
the excellent intra-ob¬server and inter-observer variabil-
ity and high resolution, and it also provides precise quanti-
tative assessment of both volume and thickness of the peri-
cardial and epicardial adipose tissue.37,44–47 Concomitantly, 
CT can evaluate the presence of coronary artery disease 
and allows the measurement of the left atrium volume.37,44 
The main disadvantages of computed tomography are high 
costs and the exposure to ionizing radiation.37,44

Cardiac magnetic resonance imaging (CMRI) is the 
gold-standard imaging investigation for the assessment 
of the fatty tissue that surrounds the heart.37 CMRI is a 
validated imaging method not only for the quantification 
of the adipose tissue that overlies the ventricular myocar-
dium, but also for measuring the pericardial fat located in 
the vicinity of the atria, which might be more relevant in 
regard to the pathogenesis of atrial arrhythmias due to its 
close contact with the atrial myocardium.44,48

CMRI presents multiple benefits that include the quan-
titative assessment of left atrial volume for evaluating the 
functional and structural features of the ventricles and the 
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degree of fibrosis in the ventricular and atrial myocardium, 
which can all offer various information on the pathogen-
esis of AF and other arrhythmias.48

Besides allowing the acquisition of good quality images 
of the heart and the possibility of volumetric measure-
ments on the pericardial adipose tissue, without additional 
exposure to radiation, CMRI is the single imaging modal-
ity that has been validated ex vivo for quantifying the epi-
cardial fat. The main disadvantages of the method are the 
lack of feasibility in an emergency clinical setting and the 
increased costs.37,44,48

EPICARDIAL FAT — A NOVEL RISK 
PREDICTION MARKER

Epicardial adipose tissue has been linked with several 
acute coronary syndrome risk prediction scores.49,50–52 The 
GRACE (Global Registry of Acute Coronary Events) score, 
the Syntax score for the severity of coronary lesions, and 
the clinical TIMI score for the prediction of adverse coro-
nary events, have all shown positive correlations with an 
increased epicardial fat volume or thickness.49,51,53 Similarly, 
an increased amount of fatty tissue surrounding the heart has 
been shown to predict major adverse cardiac events includ-
ing myocardial infarction and death in subjects with acute 
coronary syndromes, as well as in those with suspected cor-
onary artery disease.54–56 The link between atrial fibrillation 
and EAT could be explained by the concomitant coronary 
artery disease of these patients. However, new research has 
shown that there is an association between AF and epicar-
dial fat in subjects who are free of cardiovascular disease, 
independent of classical cardiovascular risk factors and 
coronary atherosclerosis.57 The adipose tissue surrounding 
the heart has been shown to be independently associated 
with the incidence, severity, and recurrence of AF, but was 
also found to be a significant predictor for AF recurrence 
after catheter ablation for persistent AF and poorer ablation 
outcomes.58,59 Further research is needed to prove the risk 
stratification properties of epicardial fat in atrial fibrillation, 
which could improve outcomes in these patients, beyond 
the already existing risk prediction clinical tools.

CONCLUSION

Epicardial adipose tissue has emerged as a novel biomarker 
reflecting the cardiovascular risk. Recent research on the 
pathogenesis and severity of atrial fibrillation has found PF 
as an independent predictor for the burden, persistence, 
and recurrence of atrial fibrillation, as well as for its re-
lated complications. Due to its noninvasive quantification, 

epicardial adipose tissue could represent a future imaging 
biomarker to be included among AF risk prediction tools.
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ABSTRACT

Iron deficiency and anemia affect approximately half of the chronic heart failure patients and 
they are associated with increased hospitalization rate, lower functional capacity, lower quality 
of life, and higher mortality. The exact mechanism of iron deficiency in heart failure patients is 
still not fully understood. Current guidelines recommend ferritin as the most accurate serum 
biomarker for the diagnosis of iron deficiency. The use of erythropoiesis-stimulating agents is 
no longer recommended because of the lack of improvement on mortality or hospital readmis-
sion rate, and it was associated with a higher rate of thromboembolic events. Intravenous iron 
replacement therapy is safe and generally well tolerated, with fewer side effects compared 
to oral administration. Large randomized studies with ferric carboxymaltose demonstrated its 
effectiveness and superiority to oral administration, and it was associated with a decreased 
rate of hospitalization rate and worsening heart failure, and improvement of functional capac-
ity and quality of life. Intravenous iron supplementation for chronic heart failure is strongly 
recommended by European guidelines. Further studies are needed for a better knowledge 
of this complex pathology and determination of the long-term safety and effectiveness of iron 
administration in chronic heart failure patients. . 
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INTRODUCTION

Iron deficiency is one of the most frequent nutritional deficits around the world, 
particularly in developing countries, affecting mostly infants, children, preg-
nant women, elderly persons, and individuals with chronic conditions such as 
chronic kidney disease, inflammatory bowel disease, rheumatic and cardiovas-
cular diseases.1,2 As an indispensable micronutrient, iron plays and important 
role in erythropoiesis and protein synthesis, but it is also essential in oxygen 
storage and transportation and many metabolic processes.3 These facts make it 
indispensable for the proper functioning of the nervous system, thyroid gland, 
musculoskeletal and cardiovascular system.4 Research carried out in the last de-
cade observed a positive correlation between iron deficiency, anemia, and heart 
failure. Iron deficiency is observed in approximately half of the heart failure 
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patients, which further aggravates the quality of life and 
mortality of these patients.5,6 The underlying mechanism 
is still unknown, but animal models offer a possible answer 
in form of a link to chronic inflammation in these patients, 
which leads to absorption deficits.7 The first studies that 
published results regarding iron and erythropoietin ad-
ministration to treat anemia in heart failure patients con-
cluded that it improved the clinical status (New York Heart 
Association – NYHA functional class), echocardiographic 
parameters (left ventricular ejection fraction), and hemo-
globin levels of the patients.8 Further study results con-
firmed this theory and proved the efficiency of iron admin-
istration for heart failure patients irrespective of anemia.9

The aim of this clinical update is to summarize the cur-
rent knowledge and clinical practice in the management of 
iron deficiency and anemia in heart failure patients.

IRON METABOLISM 

The human body contains approximately 3–5 grams of 
iron, which is present in bivalent ferrous and trivalent fer-
ric forms bound to proteins (approximately 75% to hemo-
globin), but it is also present in other organs such as the 
musculoskeletal system.10 It is absorbed via dietary intake 
at the level of the duodenum and jejunum, and it is mainly 
stored as ferritin (500–1000 mg) in the hepatocytes, spleen 
and bone marrow, which should cover the iron demand of 
up to 36 months in men and 6 months in women due to the 
regular menstrual cycle.11 The iron metabolism is modu-
lated by the liver-derived hepcidin, which inhibits the re-
lease of iron from the enterocytes by blocking of ferropor-
tin receptor.12 Inflammatory cytokines stimulate hepcidin 
synthesis resulting in the blockage of iron supplies. Late 
stages of heart failure are linked with low hepcidin levels, 
which are associated with worse outcomes.13 The exact 
mechanism of iron deficiency in heart failure patients is 
still not well elucidated, as different stages of heart failure 
are linked with variable hepcidin levels.

DIAGNOSIS OF IRON DEFICIENCY AND ANEMIA

Approximately 30% of heart failure patients present ane-
mia, which is considered a predictor for mortality and mor-
bidity in these patients, and iron deficiency plays an im-
portant role in the development of this condition.14 Female 
sex, advanced NYHA class, N-terminal pro-B natriuretic 
peptide (NT-proBNP), and C reactive protein (CRP) lev-
els were identified as risk factors for iron deficiency.15 The 
total amount of iron in the body cannot be determined. 
The most accurate method for the evaluation of iron sta-

tus is represented by bone marrow biopsy, but due to its 
invasiveness it is limitedly used in clinical practice. The 
most widely used biomarker for the evaluation of the iron 
status is the determination of ferritin level. However, clini-
cal studies revealed that ferritin can underestimate low iron 
levels in heart failure patients, as bone marrow biopsies 
have shown cases of iron deficiency with normal serum fer-
ritin levels.16,17 Chronic inflammatory status is also associ-
ated with higher ferritin levels; thus, some authors suggest 
that an index of soluble transferrin receptor (sTfR) and fer-
ritin would define iron deficiency more accurately in heart 
failure patients.18 Current guidelines of the European Soci-
ety of Cardiology (ESC) recommend (class I, level C) the 
routine determination of ferritin and transferrin saturation 
(TSAT) in all heart failure patients.19 

TREATMENT OPTIONS FOR ANEMIA 
AND IRON DEFICIENCY

Early studies that targeted the correction of anemia in 
heart failure patients and used erythropoiesis-stimulating 
agents such as erythropoietin and darbepoetin alfa showed 
promising results in terms of improvement of functional 
class, left ventricular ejection fraction, and hemoglobin 
levels. Later studies did not prove the reduction in mor-
tality and hospital admissions and showed a significant in-
crease in thromboembolic events, leading to the removal 
of these agents from the standard care of anemia in heart 
failure patients.20,21 

Iron replacement with iron sucrose without the ad-
ministration of erythropoietin therapy followed as an 
alternative for the correction of anemia and iron deficit 
in chronic heart failure patients. Intravenous iron admin-
istration is widely studied, as the first results have led to 
clinical (NYHA class, exercise capacity), quality of life, 
and laboratory (hemoglobin level, NT-pro-BNP) im-
provements.22,23 Further double-blind, multi-center stud-
ies investigated the long-term (52 weeks) effect and safety 
of intravenous iron (ferric carboxymaltose) administra-
tion. Positive results were recorded in terms of clinical 
improvement, correction of anemia, and improvement of 
6-minute walking distance, with a decreased rate of hos-
pitalization and worsening heart failure.24,25 Recent meta-
analyses confirmed the safety and efficacy of intravenous 
iron with reduction of hospitalization rate, but with no 
significant effect on mortality. Current ongoing trials in-
vestigate the clinical outcomes and all-cause mortality 
with this treatment.26,27

Intravenous iron administration is generally well toler-
ated. The large clinical trials that investigated intravenous 
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iron administration in heart failure patients did not report 
any severe, life-threatening allergic reactions; however, 
observation of the patients is recommended after iron 
administration due to minor side effects such as minor al-
lergic reactions, rashes, headache, or nausea. Paravenous 
administration may lead to long-term skin deposits at the 
injection site.24,28 

Oral iron administration represents a therapeutic op-
tion for iron replacement in heart failure patients at rela-
tively lower costs compared to intravenous administra-
tion. Abnormal absorption due to reduced blood flow of 
the gastrointestinal mucosa and frequent (more than half 
of the patients) side effects (e.g., diarrhea, nausea, vom-
iting, metal taste) significantly reduce the compliance to 
this administration form compared to the intravenous 
route.29,30 Few trials compared oral versus intravenous iron 
supplementation in chronic heart failure patients, but no 
significant increase of ferritin (as biomarker for iron stor-
age) levels were recorded in patients with oral iron admin-
istration, and no changes were detected in peak oxygen 
consumption for these patients.30 Considering the above 
mentioned results, intravenous iron replacement therapy 
is preferred to oral administration in chronic heart failure 
patients. 

Current ESC guidelines recommend (class IIa, level A) 
intravenous iron (ferric carboxymaltose) administration 
for symptomatic heart failure patients with reduced left 
ventricular ejection fraction if iron deficiency is identified, 
irrespective of anemia.7

FUTURE PERSPECTIVES 

Ongoing clinical trials investigate the long-term efficiency 
of intravenous iron replacement therapy in chronic heart 
failure patients in terms of important end-points such as 
mortality, worsening heart failure, hospitalization, and 
quality of life.31,32 Research regarding more effective oral 
iron supplements, with better absorption and fewer side 
effects is also being carried out in the form of  in vitro 
studies using nanoparticles and early clinical trials, with 
promising results.33–35 The identification of better labo-
ratory biomarkers for detection of iron deficiency is also 
underway. Many trials suggested that serum ferritin levels 
may not describe the iron status of heart failure patients 
accurately due to a chronic inflammatory status in these 
patients.36,37
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ABSTRACT

Aim: The aim of the study was to evaluate the correlation between renal function and heart 
function/echocardiographic parameters and epicardial adipose tissue thickness (EATT), re-
spectively. Material and methods: Fifty patients with type 2 diabetes (T2D) were included 
in this study. Several laboratory parameters were obtained (HbA1c, fasting blood glucose, 
LDL-cholesterol, creatinine) and eGFR was calculated. Anthropometric measurements were 
performed (weight, waist and hip circumferences, 4 skinfolds, based on which % body fat 
was calculated). Patients underwent echocardiographic assessment to evaluate structural 
and functional parameters, including EATT. Left ventricular mass (LVM) was calculated and 
the geometric changes of the left ventricle were evaluated. Results: Forty-six per cent of the 
patients had a LV ejection fraction (EF) <55% and 34% had diastolic dysfunction. There were 
no significant differences between the three eGFR groups with regards to metabolic para-
meters, but LVEF was lower (53.0 ± 0.8%, 54.4 ± 2.4%, and 55.2 ± 1.5%, respectively) and EATT 
was higher (11.0 ± 1.0 mm, 8.58 ± 2.2 mm, and 7.63 ± 2.6 mm, respectively) with a lower eGFR  
(p = 0.04). More patients with eGFR <90 mL/min/1.73 m2 had cardiac hypertrophy compared with 
those with eGFR ≥90 mL/min/1.73 m2 (p = 0.04). EATT correlated positively with several anthro-
pometric parameters, e.g. weight (r = 0.309, 95% CI: 0.022 to 0.549, p = 0.03), BMI (r = 0.398,  
95% CI: 0.123 to 0.616, p = 0.004), and negatively with LVEF (r = −0.496, 95% CI: −0.687 to 
−0.242, p = 0.0003) and eGFR (r = −0.293, 95% CI: −0.531 to −0.013, p = 0.04). In patients with 
LVEF <55% vs. ≥55%, the EATT was significantly higher (9.5 ± 1.99 mm vs. 7.33 ± 2.37 mm,  
p = 0.013). Conclusion: In patients with T2D decreased renal function was associated with 
lower LVEF and higher EATT. EATT was also higher in patients with reduced LVEF. 

Keywords: type 2 diabetes, renal function, epicardial adipose tissue thickness, left ventricular 
ejection fraction, cardiac hypertrophy

Ciprian Blendea  Str. Gheorghe Marinescu nr. 38, 
540139 Tîrgu Mureş, Romania. Tel: +40 265 215 551

Andrada Larisa Roiban  Str. Gheorghe Marinescu nr. 
50, 540136 Tîrgu Mureş, Romania. Tel: +40 265 212 111

Theodora Benedek  Str. Gheorghe Marinescu nr. 38, 
540139 Tîrgu Mureş, Romania. Tel: +40 265 215 551



313Journal of Interdisciplinary Medicine 2017;2(4):312-319

INTRODUCTION

The heart and the kidneys interact in a complex manner. 
There is a reciprocal link between heart failure (HF) and 
chronic kidney disease (CKD) that comprises common 
risk factors, bidirectional pathophysiological mechanisms, 
and mutual clinical consequences of one disease on the 
other.1 This interaction is aggravated when diabetes su-
perimposes, and it complicates the progression and the 
therapeutic management of the diseases.1 Hyperglycemia/
glucotoxicity contributes through both direct and indirect 
mechanisms (e.g. oxidative stress, advanced glycation end-
products, inflammation etc.), which finally cause cellular 
injury and apoptosis.1–3

Altered fat distribution has emerged as an important 
factor associated with HF and CKD and is now the focus 
of considerable research. The epicardial adipose tissue 
(EAT) is a metabolically active visceral fat deposit sur-
rounding the heart, associated with detrimental or car-
dioprotective effects.4 In patients with type 2 diabetes 
(T2D), EAT volume was shown to be higher and EAT 
thickness (EATT) to correlate with fasting glucose.5,6 A 
recent paper suggested that higher EAT volume is also 
associated with CKD, showing a good correlation be-
tween EAT and the estimated glomerular filtration rate 
(eGFR).7 In another study on the other hand, the EAT 
mass was shown to be reduced in patients with conges-
tive HF and severely decreased left ventricular ejection 
fraction (LVEF).8 Although some patients had T2D, nei-
ther of the two studies reported separately the results en-
countered in this subgroup.

We conducted a preliminary study in patients with T2D 
aimed at evaluating the correlation between renal function 
and heart function/echocardiographic parameters and 
EATT, respectively. 

MATERIAL AND METHODS

This was a cross-sectional study that included patients with 
T2D regularly seen in the Diabetes, Nutrition and Meta-
bolic Diseases Outpatient Unit of the County Emergency 
Clinical Hospital of Tîrgu Mureş. The study was approved 
by the Ethics Committee of the County Emergency Clini-
cal Hospital of Tîrgu Mureş and patients signed an in-
formed consent before participating.

The subjects were included in the study if they were  
≥18 years old, had a previous diagnosis of T2D, and re-
cently performed a small set of laboratory analysis during 
routine clinical visits. Exclusion criteria were type 1 diabe-
tes, secondary diabetes, or gestational diabetes. Diagnosis 

of diabetes was established according to the American Dia-
betes Association criteria.9 

The set of laboratory analysis included LDL cholesterol, 
HbA1c, and creatinine, with calculated eGFR. These were 
performed through a program developed throughout the 
country with the support of AstraZeneca Romania, aimed 
to evaluate the level of metabolic control in patients with 
diabetes. During regular visits to the clinic, patients were of-
fered free coupons, based on which blood was drawn in an 
external laboratory in Tîrgu Mureş in a subsequent day. The 
HbA1c analysis was done by immunoturbidimetric method 
(Diabetes Control and Complications Trial [DCCT] stan-
dardized and National Glycohemoglobin Standardization 
Program [NGSP] certified).10 LDL cholesterol and serum 
creatinine were determined by enzymatic colorimetric 
methods.11,12 eGFR was estimated using the CKD-EPI 
(Chronic Kidney Disease Epidemiology Collaboration) 
equation and directly provided by the laboratory.13 The 
reason why the patients were selected from those having 
analysis done through the program was that all blood tests 
were performed in a single laboratory in a unitary manner, 
and thus inter-method variability was excluded.

After the laboratory results were received, patients 
were invited to participate in the study. Those who agreed 
to take part had their blood pressure (BP) measured in a 
subsequent day, along with several anthropometric mea-
surements, performed by standard methods: weight (to 
the nearest 0.1 kg using a balance beam scale), waist and 
hip circumferences (by using an inelastic plastic tape), and 
4 skinfolds: biceps, triceps, subscapular, and suprailiac 
(on the subject’s right side, by using a lipocaliper). The 
BP and the skinfolds were measured twice, and the mean 
of the two measurements was calculated. Total body fat 
was calculated using the Durnin & Womersley equation.14 
Additional data were collected from the patients’ medi-
cal records (last height measurement, mean fasting blood 
glucose [BG] at last visit, current therapy for diabetes, 
medical history). Body mass index (BMI) was calculated 
based on weight and height. 

The echocardiographic assessment was done using a 
Vivid E90 equipment (General Electric Healthcare, Chi-
cago, USA), by an independent cardiologist unaware 
of other aspects of the study. LVEF was evaluated using 
Simpson’s rule, by dividing the stroke volume by the end-
diastolic volume, after calculation of left ventricular (LV) 
end-diastolic and end-systolic volumes in apical 4 chamber 
view. Velocity time integral (VTI) at the level of the LV 
outflow tract (LVOT) was determined in apical 5 chamber 
view, using pulsed-wave Doppler technique with the Dop-
pler sample placed at the level of the LVOT, followed by 
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manual tracing of the Doppler curve recorded. LV diastolic 
function was assessed according to the recommendation 
of the ASE/ESC Guidelines for evaluation of diastolic dys-
function (DD), using conventional 2D echocardiography, 
pulsed-wave Doppler, and tissue Doppler imaging.15 Left 
atrial volume was calculated using 2D imaging, by measur-
ing the mediolateral and supero-inferior diameters of the 
left atrium in apical 4 chamber view. Transmitral diastolic 
flow was assessed using pulsed-wave Doppler, in apical 4 
chamber view. The following parameters were determined 
on the Doppler curve: maximum velocity of E wave, maxi-
mum velocity of A wave, and the E/A ratio. Tissue Dop-
pler imaging was used for measuring the amplitude of e' 
wave and for calculating the E/e' ratio. Systolic pressure in 
the pulmonary artery (PAP) was estimated using continu-
ous wave Doppler, by adding the right atrial pressure (es-
timated at 10 mm Hg) to the pressure difference between 
the right ventricle and right atrium, which was calculated 
using the formula ΔP = 4v2 (v = maximum velocity of the 
regurgitating tricuspid flow). EATT was measured in para-
sternal long axis view (one measurement was missing).

Left ventricular mass (LVM) was thereafter calculat-
ed using the following validated formula recommended 
by the European Association of Cardiovascular Imaging 
(EACVI)/ASE: LVM = 0.80 [1.04 × (PW + VS + LVDd)3 
− (LVDd)3] + 0.6 (PW: posterior wall diastole; VS: inter-
ventricular septum diastole, LVDd: LV internal dimen-
sion diastole).16 The LVM index (LVMi) was calculated 
as the LVM divided by the body surface area.16 The geo-
metric changes of the LV were evaluated based on LVMi 
and relative wall thickness (RWT). A RWT ≤0.42, a LVMi 
(male) <115 g/m2, and a LVMi (female) <95 g/m2 were re-
garded as normal. Four different categories were defined: 
concentric hypertrophy (increased RWT with increased 
LVMi), concentric remodeling (increased RWT with nor-
mal LVMi), eccentric remodeling (normal RWT with in-
creased LVMi), and normal geometry (normal RWT and 
normal LVMi).16

Descriptive statistics was performed for all variables 
and expressed as mean (± SD) or median (min–max) for 
continuous variables with normal or non-normal distribu-
tion, respectively, and frequency (%) for categorical vari-
ables. Normality of data was tested using the Kolmogorov-
Smirnov test. Student’s t test, the Mann-Whitney test, 
ANOVA, and the Kruskal-Wallis test were employed, 
respectively, to compare means and medians between 
groups. Fisher’s exact test was used for analysis of categori-
cal variables. Spearman’s and Pearson’s correlation coeffi-
cients were calculated to evaluate the relationship between 
the variables of interest. Multiple regression analysis was 

done to evaluate the impact of EATT on renal function. 
All test were two-tailed, and the statistical significance 
was set at p <0.05. Statistical analysis was performed using 
GraphPad InStat 3 (GraphPad Software, Inc., San Diego, 
CA, USA).

RESULTS

From 82 patients who had laboratory analysis performed 
through the program between October and December 2016, 
we have evaluated 50 patients with T2D in this study. Main 
demographic characteristics and medical data are shown 
in Table 1. There was an equal gender proportion (male/
female = 25/25), and the mean age was 64.7 ± 8.8 years  
in this group. With regards to specific therapy for T2D, 
2/50 patients (4%) were on diet alone, 27/50 patients 
(54%) were on monotherapy with metformin, 7/50 pa-
tients (14%) were on dual therapy (with metformin plus a 
sulphonyurea or a dipeptidyl peptidase 4 inhibitor), 6/50 
patients (12%) were on triple therapy with oral/injectable 
antihyperglycemic agents, and 8/50 patients (16%) were 
on insulin therapy (with/without metformin).

TABLE 1. Demographic and medical characteristics of study 
patients

Characteristics

Gender (M/F) (no) 25/25 

Age (years) 64.7 ± 8.8

Diabetes duration (years) 5.0 (0.5–26)

Systolic BP (mmHg) 131.5 ± 14.7

Diastolic BP (mmHg) 79.5 ± 10.3

History of hypertension (no/%) 46/88

History of MI (no/%) 2/4

History of ischemic heart disease (no/%) 28/56

History of stroke (no/%) 6/12

History of peripheral arterial disease (no/%) 7/14

Smoking status

Current (no/%) 12/24

Former (no/%) 19/38

Never (no/%) 19/38

Fasting blood glucose (mg/dL) 122.4 ± 18.1

HbA1c (%) 6.6 ± 0.9

LDL cholesterol (mg/dL) 119.5 ± 36.6

Creatinine (mg/dL) 0.8 ± 0.2

eGFR (mL/min/1.73 m2) 84.7 ± 15.5

Patients with eGFR:

≥90 mL/min/1.73 m2 (no) 22

60–89 mL/min/1.73 m2 (no) 24

30–59 mL/min/1.73 m2 (no) 4

15–29 mL/min/1.73 m2 (no) 0

<15 mL/min/1.73 m2 (no) 0
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The anthropometric parameters of study participants 
are summarized in Table 2. Female subjects had higher 
biceps and triceps skinfolds and higher % calculated total 
body fat, although there was no significant difference be-
tween their BMIs (Table 2).

Since the only renal evaluation was eGFR, we could 
not actually stage CKD. However, 8% of patients had an 
eGFR <60 mL/min/1.73 m2 (mean eGFR: 51.2 ± 5.1 mL/
min/1.73 m2), 48% had an eGFR of 60–89 mL/min/1.73 m2  

(mean eGFR: 77.9 ± 7.7 mL/min/1.73 m2), and 44% had 
an eGFR >60 mL/min/1.73 m2 (mean eGFR: 98.1 ± 5.8 
mL/min/1.73 m2). There were no significant differences 
between the three groups with regards to glycemic control 
(fasting BG: 118 ± 10.8 mg/dL vs. 120 ± 17.8 mg/dL vs. 
125.9 ± 19.5 mg/dL, and HbA1c: 6.6 ± 0.8% vs. 6.5 ± 0.8%  
vs. 6.8 ± 1%, respectively) or LDL cholesterol levels  
(102.2 ± 17.5 mg/dL vs. 129.3 ± 37.0 mg/dL vs. 111.9 ± 
36.8 mg/dL, respectively) (p >0.05 for all).

TABLE 2. Anthropometric characteristics of T2D patients included in the study

Anthropometric data All M (n = 25) F (n = 25) p

Weight (kg) 85.0 (51.5–150.5) 91.5 (54.5–150.5) 77.4 ± 11.2 0.0012

BMI (kg/m2) 30.6 (20.8–47.5) 30.0 (20.8–47.5) 31.6 ± 3.7 NS

Waist circumference (cm) 106.9 ± 11.0 110.3 ± 11.6 103.5 ± 9.5 0.028

Hip circumference (cm) 107.6 ± 10.1 107.4 ± 11.7 107.7 ± 8.4 NS

Waist to hip ratio (WHR) 0.99 ± 0.06 1.03 ± 0.04 0.96 ± 0.06 <0.0001

Biceps skinfold (mm) 17.1 ± 6.3 14.2 ± 6.7 20.0 ± 4.4 0.0009

Triceps skinfold (mm) 21.2 ± 8.0 17.1 ± 9.0 25.3 ± 3.7 0.0002

Subscapular skinfold (mm) 29.4 ± 7.6 27.7 ± 8.1 30.9 ± 6.7 NS

Suprailiac skinfold (mm) 22.3 ± 7.2 21.7 ± 8.9 22.9 ± 4.9 NS

Total body fat (%) 40.7 (25.3–45.7) 32.1 (25.2–44.7) 42.1 (36.0–45.7) <0.0001

TABLE 3. Main echocardiographic structural and functional parameters in subjects with T2D

Echocardiographic 
parameters

eGFR <60 mL/min/1.73 m2 
(group 1)

eGFR: 60–89 mL/min/1.73 m2 
(group 2)

eGFR ≥90 mL/min/1.73 m2 
(group 3)

p

Structural parameters

LVMi (g/m2) 108.3 ± 11.8 120.5 ± 20.4 123.4 ± 22.3 NS

LVM (g) 198.5 ± 38.5 225.1 ± 34.7 242.6 ± 52.3 NS

Septum (mm) 12.5 ± 1.3 12.4 ± 1.3 12.9 ± 1.7 NS

Posterior wall (mm) 10.0 ± 1.2 10.5 ± 1.0 11.1 ± 1.3 NS

LAD transversal (mm) 40.5 ± 2.6 36.3 ± 6.2 37.7 ± 6.5 NS

LAD lateral (mm) 55.7 ± 4.0 53.6 ± 5.8 55.7 ± 7.0 NS

LV end-diastolic volume (ml) 88.5 ± 14.3 100.8 ± 16.4 97 ± 19.5 NS

LV end-systolic volume (ml) 35.2 ± 10.9 45.9 ± 11.3 44.2 ± 12.6 NS

Ao (mm) 30.5 ± 3.4 33.9 ± 3.9 31.8 ± 2.8 NS

RWT (mm) 0.42 ± 0.04 0.42 ± 0.05 0.44 ± 0.05 NS

EATT (mm) 11.0 ± 1.0 8.58 ± 2.2 7.63 ± 2.6 0.04

Functional parameters

LVEF (%) 53.0 ± 0.8 54.4 ± 2.4 55.2 ± 1.5 0.04

E/A 1.2 ± 0.43 0.92 ± 0.36 1.06 ± 0.41 NS

DcT (msec) 222.5 ± 25.7 204.0 ± 30.2 207.9 ± 22.4 NS

e’ lateral (cm/sec) 13.2 ± 1.2 15.4 ± 2.7 14.3 ± 2.7 NS

e’ septal (cm/sec) 9.7 ± 1.5 11.0 ± 3.0 9.7 ± 3.3 NS

PAP (mmHg) 20.5 ±8.3 22.5 ±9.8 17.6 ±8.5 NS

Parameters of LV preload

E/e’ lateral 7.1 ± 3.2 5.9 ± 1.7 6.6 ± 2.0 NS

E/e’ septal 9.7 ± 1.5 11.0 ± 3.0 9.7 ± 3.3 NS
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Echocardiographic structural and 
functional parameters

In the study group, 23 (46%) patients had LVEF <55%  
(2 of them had LVEF <50%), and 17 (34%) had DD as de-
termined by the cardiologist, according to previously de-
fined criteria.15 The main echocardiographic parameters 
according to eGFR stages are presented in Table 3. 

When cardiac geometry changes were evaluated, 20 out 
of 50 (40%) patients had cardiac hypertrophy, 19 (38%) 
had eccentric hypertrophy, 3 (6%) had cardiac remodel-
ing, and only 8 (16%) had normal cardiac geometry. In pa-
tients with or without cardiac (concentric and eccentric) 
hypertrophy, respectively, there were no statistically sig-
nificant differences between anthropometric parameters 
such as BMI (32.0 ± 5.29 kg/m2 vs. 29.9 ± 3.97 kg/m2,  
p >0.05), waist circumference (107.6 ± 11.5 cm vs. 104.7 ± 
9.6 cm, p >0.05), total body fat (38.2 ± 6.2% vs. 35.6 ± 5.8%, 
p >0.05), or metabolic parameters (HbA1c: 6.52 ± 0.69% 
vs. 6.99 ± 1.25%, LDL cholesterol: 120.2 ± 36.6 mg/dL  
vs. 117.1 ± 37.8 mg/dL, p >0.05 for both). However, T2D 
patients with cardiac hypertrophy were significantly older 
(66.4 ± 7.7 years vs. 58.0 ± 9.2 years, p = 0.003).

LVM correlated with body weight (r = 0.356, 95% CI: 
0.075 to 0.585, p = 0.01) and waist circumference (r = 0.359,  
95% CI: 0.090 to 0.579, p = 0.01), but not with BMI or total 
body fat, while LVMi did not correlate with any anthropo-
metric parameters.

Renal function

In this study group, the eGFR correlated negatively with 
age (r = −0.656, 95% CI: −0.790 to −0.462; p <0.0001) and 
positively with diastolic BP (r = 0.319, 95% CI: 0.036 to 
0.555, p = 0.02), diastolic LV diameter (r = 0.303, 95% CI: 
0.018 to 0.542, p = 0.03), right ventricle diameter (r = 0.283, 
95% CI: 0.005 to 0.520, p = 0.04), LVM (r = 0.304, 95% CI: 
0.028 to 0.537, p = 0.031), but the correlation with LVMi 
was not significant (r = 0.208, 95% CI: −0.082 to 0.467,  
p >0.05). However, the eGFR did not correlate with dia-
betes duration, metabolic parameters (HbA1c, LDL cho-
lesterol, BG), other ultrasound measurements (although 
there was a borderline negative correlation with PAPs —  
r = −0.278, 95% CI: −0.522 to 0.008, p = 0.0506) or anthro-
pometric measurements (body weight, BMI, total body 
fat, waist or hip circumferences, p >0.05 for all). 

There was no significant difference in eGFR values be-
tween patients with or without DD (85.3 ± 12.6 vs. 84.4 ± 
16.9, p >0.05). However, the LVEF was significantly lower 
with decreasing eGFR categories (Table 3).

Changes in cardiac geometry were further analyzed 
according to eGFR. Due to the small number of subjects 
in the lower eGFR category, we decided to evaluate the 
presence/absence of cardiac hypertrophy in patients with 
eGFR > or <90 mL/min/1.73 m2 and found that more pa-
tients with eGFR <90 mL/min/1.73 m2 had cardiac hyper-
trophy (p = 0.04) (Table 4). 

Epicardial fat thickness

The EATT was analyzed in relation with anthropometric 
measurements, and we found that in our study popula-
tion EATT correlated positively with weight (r = 0.309, 
95% CI: 0.022 to 0.549, p = 0.03), BMI (r = 0.398, 95% CI: 
0.123 to 0.616, p = 0.004), % body fat (r = 0.338, 95% CI: 
0.054 to 0.571, p = 0.01), waist circumference (r = 0.314,  
95% CI: 0.036 to 0.547, p = 0.02), but not hip circumfer-
ence or waist to hip ratio (p >0.05). In addition, EATT 
positively correlated with biceps skinfold (r = 0.298, 95% 
CI: 0.018 to 0.534, p = 0.037), triceps skinfold (r = 0.413, 
95% CI: 0.149 to 0.622, p = 0.003), subscapular skinfold  
(r = 0.350, 95% CI: 0.076 to 0.574, p = 0.013), and suprail-
iac skinfold (r = 0.389, 95% CI: 0.121 to 0.604, p = 0.005). 

There was no significant correlation between EATT 
and metabolic parameters (HbA1c, fasting BG, or LDL-
cholesterol) (p >0.05 for all). EATT did not significantly 
differ between the T2D patients with or without DD  
(8.94 ± 2.01 mm vs. 7.96 ± 2.0 mm, p >0.05) or between pa-
tients with or without cardiac (concentric and eccentric) 
hypertrophy (8.39 ± 2.18 mm vs. 8.0 ± 3.28 mm, p >0.05). 
However, the EATT negatively correlated with LVEF  
(r = −0.496, 95% CI: −0.687 to −0.242, p = 0.0003). In pa-
tients with LVEF <55%, the EATT was significantly higher  
(9.5 ± 1.99 mm) than in those with LVEF ≥55% (7.33 ± 
2.37 mm) (p = 0.013).

We further analyzed the EATT correlation with re-
nal function and found that it negatively correlated with 
eGFR (r = −0.293, 95% CI: −0.531 to −0.013, p = 0.04). 
Moreover, the eGFR correlated to EATT indexed to BMI  
(r = −0.299, 95% CI: −0.535 to −0.019, p = 0.03) and EATT 
to body weight (r = −0.319, 95% CI: −0.551 to −0.042,  

TABLE 4. eGFR categories and presence of cardiac hypertrophic 
changes in patients with T2D

eGFR category No cardiac 
hypertrophy  

(no)

Cardiac 
hypertrophy  

(no) 

<90 mL/min/1.73 m2 3 25 

≥90 mL/min/1.73 m2 8 14
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p = 0.02) (Figure 1A), but also with EATT indexed to LVM 
(r = −0.408, 95% CI: −0.618 to −0.143, p = 0.003) and to 
LVMi (r = −0.338, 95% CI: −0.566 to −0.063, p = 0.01) 
(Figure 1B). 

On multivariate analysis, the correlation of EATT with 
eGFR remained significant when eGFR, BG, HbA1c, LDL 
cholesterol, LVM, and BMI were used as variables (p = 
0.003) (eGFR: −0.048, 95% CI: −0.090 to −0.006, p = 0.02; 
BG: −0.047, 95% CI: −0.088 to −0.006, p = 0.02; and BMI: 
0.231, 95% CI: 0.103 to 0.360, p = 0.0007 had a significant 
contribution on EATT).

DISCUSSION

This was a preliminary study conducted in patients with 
T2D in whom we evaluated the eGFR and several echo-
cardiographic parameters, including EATT, in order to 
assess the cardio-renal correlation in this group. Firstly, 
our data showed that one third of patients with T2D with 
a relatively short duration of diabetes (median 5 years) 
had diastolic dysfunction, and a high proportion of pa-
tients had an EF <55%. A previous study in 605 T2D pa-
tients older than 60 years and with a similar duration of 
diabetes (median 5.5 [3.0 to 15.2]) reported similar results 
(25.1%)17 An earlier study reported a prevalence of 47% 
of diastolic dysfunction in 289 patients with T2D.18 Dia-
stolic dysfunction is considered an early manifestation of 
diabetic cardiomyopathy and given its high prevalence in 
patients with T2D, quite early in the disease course, per-
haps a more structured screening program would be ad-
visable for them.19 

Additionally, about three quarters of the evaluated 
T2D patients presented changes in cardiac geometry, 

mostly concentric and eccentric hypertrophy. A study in 
a T2D population of different ethnicity indicated a higher 
percentage of T2D patients with normal cardiac geom-
etry (49.2%).20 However, these subjects were younger 
(mean age 55.0 ± 8.5 years), and age is a factor influenc-
ing changes in cardiac geometry, as observed in our data 
as well. A more recent study in 353 Caucasian patients 
with/without obesity, hypertension and T2D demon-
strated that the percentage of T2D with normal cardiac 
geometry varies according to the presence of the two 
comorbidities (52% in normotensive T2D, 29% in hyper-
tensive T2D, 20% in normotensive obese T2D, and 4% in 
hypertensive obese T2D).21 

Renal function, as evaluated by eGFR, did not differ 
in patients with or without diastolic dysfunction. In con-
trast, eGFR correlated with LVM, and we noticed that 
lower eGFR was associated with hypertrophic changes 
in T2D hearts. However, the low number of patients in-
cluded in the study did not allow definite conclusions to 
be drawn, and certainly more investigation is needed. A 
Japanese study in 309 patients with cardiovascular risk 
factors (of whom 28% had diabetes) indicated that LV 
hypertrophy predicts low eGFR better than diastolic dys-
function by using echocardiography.22 In our study, only 
DBP correlated with eGFR, while the other cardiovascu-
lar risk factors did not. Hypertension is acknowledged as 
a strong risk factor for both heart and renal dysfunction. 
Somewhat surprising was the lack of correlation of eGFR 
with parameters of glycemic control, but this could be ex-
plained perhaps by the number of patients included and 
the fact that diabetes was well controlled in this group 
— mean HbA1c was 6.6%, and most patients reached the 
glycemic targets. 

FIGURE 1. Correlation between A – eGFR and EATT indexed to body weight and B – eGFR and EATT indexed to LVMi in 
patients with T2D

A B



318 Journal of Interdisciplinary Medicine 2017;2(4):312-319

An important finding of this preliminary study was 
that eGFR correlated negatively with EATT in patients 
with T2D. This correlation remained significant even af-
ter EATT was indexed to body fat and LVM. It has be-
come apparent that ectopic (epicardial) fat accumulation 
contributes to cardiovascular disease/HF and CKD. This 
could be explained by the fact that the visceral adipose tis-
sue depot around the heart is metabolically active and can 
influence cardiac function/homeostasis, partly through 
metabolic (e.g. hyperglycemia/insulin resistance, fatty 
acid overload with increased β oxidation and OS), en-
docrine/paracrine, and inflammatory pathways.4,23 This 
could also be true for CKD, as our data, as well as data 
from another recent paper in patients with/without CKD, 
indicated correlation between EAT accumulation and 
eGFR (r = −0.34, p <0.01).7 Additional putative factors/
pathological mechanisms suggested to correlate EAT with 
heart disease and/or CKD were microangiopathy/endo-
thelial dysfunction, pro-atherogenic mediators, and adi-
pokines (increased leptin, resistin, decreased adiponec-
tin).24–26 Mainly leptin and adiponectin were suggested 
to play a role in both heart and kidney pathophysiology, 
although the exact mechanisms and if they may represent 
the link between HF and CKD in T2D patients is not en-
tirely elucidated.27–29

It is interesting to notice that only epicardial fat accu-
mulation was negatively correlated with eGFR, while to-
tal body fat was not. The correlation of eGFR with EATT 
was seen despite the fact that eGFR did not correlate with 
any anthropometric parameters. This could suggest that 
some factors predominantly secreted in the EAT may be 
more deleterious for renal function. Also, EATT corre-
lated with waist circumference, BMI, and all four upper-
body skinfolds, but not hip circumference, which might 
suggest that EAT accumulates in concordance with fat ac-
cumulation in the upper part of the body. On the other 
hand, studies have shown that weight loss is associated 
with reduction of EAT, suggesting that ectopic fat accu-
mulation is modifiable.30 However, its impact on heart 
function in T2D patients with kidney dysfunction has not 
been evaluated.

In contrast to previous reports, our data indicated that 
EATT was higher in patients with reduced EF. In patients 
with congestive HF, due to ischemic or dilated cardiomy-
opathy and with severely reduced EF (<35%), indexed 
EAT mass was found to be reduced.8 However, EATT has 
been shown to increase in patients with ischemic heart dis-
ease, as a marker of augmented inflammation in coronary 
artery disease.4,31 Similarly, in our study on T2D patients, 
including a significant proportion of cases with a history 

of coronary artery disease, EATT was significantly associ-
ated with a reduction in EF, showing that in diseases asso-
ciated with an expressed inflammation, increased EATT is 
associated with alteration of ventricular function. Another 
recent study performed in metabolically healthy morbidly 
obese subjects has also reported a negative correlation be-
tween LVEF and EATT.32 

Study limitations 

There are several limitations to our study, the most impor-
tant being the low number of patients, mainly in the low 
eGFR category, which precluded the evaluation of concen-
tric or eccentric cardiac hypertrophy according to eGFR 
category. Secondly, due to lack of albuminuria data, renal 
function was not completely evaluated, thus LV changes 
could not be fully assessed in relation to CKD stages. And 
finally, EAT was evaluated by measuring its thickness by 
ultrasound, and nowadays the gold standard is represented 
by the assessment of EAT volume by computed tomogra-
phy. However, we consider that these data are relevant and 
represent a consistent basis for further development of re-
search in this direction.

CONCLUSIONS

In patients with T2D, decreased renal function was as-
sociated with lower LVEF and higher EATT. Diabetic 
patients with reduced EF showed higher values of EATT 
as compared to those with normal EF, indicating that an 
increased EATT can serve as a risk marker for both renal 
injury and deterioration of ventricular function in patients 
with T2D.
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ABSTRACT

Background: Myocardial revascularization procedures have undergone important develop-
ments over the last decades, which led to a major shift in current clinical practice and thera-
peutic guidelines across the world. Bare metal and drug-eluting stents present several limita-
tions, all centered on the concept of disturbed coronary hemodynamics after implantation, 
which can be surpassed by bioresorbable vascular scaffolds (BVS). BVSs are fourth-genera-
tion stents used in coronary revascularization procedures, but despite all the promising initial 
results published on their efficiency, several clinical trials have reported unsatisfactory results, 
and the main explanation was accredited to improper implantation method. Shear stress is a 
central element of intravascular homeostasis; it controls vascular remodeling, as well as the 
development, progression, and destabilization of atheromatous plaques. This study aims to 
assess the role of in-stent flow hemodynamics (evaluated by computational determination of 
shear stress via coronary CT imaging) in predicting the clinical evolution following BVS im-
plantation. Material and methods: This case-control observational study will include patients 
with BVSs implanted at least 12 months prior to randomization. Each patient will undergo a 
complete evaluation of the demographic and clinical characteristics, cardiovascular risk fac-
tors, and imaging acquisitions via coronary CT angiography, based on which the endothelial 
shear stress will be calculated before and after BVS implantation. Post-processing of CT imag-
ing data will evaluate the shear stress and the composition of the coronary plaques along the 
entire coronary tree. The primary endpoint will be the major adverse cardiovascular events 
(MACE) in patients with altered vs. non-altered BVS-related shear stress, and the secondary 
endpoints will comprise evaluating the rate of progression of stent resorption and progression 
of shear stress alteration. Conclusions: The findings of the STAFF study can be extremely use-
ful in clinical practice for providing an answer to a key question that is still under debate: why 
do BVSs fail and how can we prevent this?. 

Keywords: bioresorbable scaffolds, in-stent hemodynamics, shear stress, predilatation time, 
inflation pressures 
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INTRODUCTION

Study Rationale

Interventional myocardial revascularization procedures 
have undergone important developments over the last 
few decades, which led to a major shift in current clinical 
practice and therapeutic guidelines. Due to the substantial 
financial burden represented by the increased number of 
cardiovascular deaths, 50% (7.4 million) of which are being 
caused by atherosclerotic coronary artery disease (CAD), 
continuous efforts are made to develop novel methods for 
the therapeutic management of these patients.1 

The most frequent therapeutic modality for the treat-
ment of CAD is currently represented by percutaneous 
transluminal coronary angioplasty (PTCA), associated 
with stent implantation.2 

Bare metal and drug-eluting stents, commonly used in 
percutaneous procedures, present several limitations, all 
centered on the concept of disturbed coronary hemody-
namics after implantation, which can be surpassed by bio-
resorbable vascular scaffolds (BVS). Polymer-based BVSs 
are able to restore not only vessel patency, but also vascular 
motility, as the contained material will resorb in a few years, 
and no foreign material will be present anymore within the 
vascular wall.3,4 BVSs are fourth-generation stents used in 
coronary revascularization procedures, which have been 
proposed to replace the first generations represented by 
bare metal stents and drug-eluting stents.5 However, despite 
the promising initial results published on the efficiency of 
bioresorbable scaffolds, several clinical trials have reported 
unsatisfactory results, and the main explanation for this was 
accredited to improper implantation technique.3,4,6

On the other hand, stent angioplasty immediately re-
stores blood flow in the obstructed artery; however, it has 
been demonstrated that stent struts can also provoke mi-
nor turbulence that can slow the endothelization process, 
as well as promote thrombosis.7,8 

The growth of the fibroinflammatory lipid plaque is 
initiated and enhanced by the inflammatory processes 
regulated by shear stress. The local shear stress pattern at 
the endothelium level can be altered by a new atheroscle-
rotic lesion.9 In case of a significant stenosis, an increased 
flow velocity can create a disturbed flow downstream, dis-
tal from the plaque, which can contribute to the growth 
of the atherosclerotic plaque. In these circumstances, an 
increased atherosclerosis susceptibility, plaque growth, 
plaque instability, and an increased risk of thrombosis have 
been demonstrated by in vitro and in vivo studies on endo-
thelial cells.10–13

Coronary computed tomography angiography (CCTA) 
can be used with high accuracy for the evaluation of luminal 
dimension and monitoring of BVS absorption after implanta-
tion.14 The present study, based on noninvasive CCTA imag-
ing and computational image post-processing, will attempt 
to answer a number of questions such as: (1) What is the in-
fluence of intraprocedural factors, mainly predilatation time 
and inflation pressures, on the permeability of bioresorbable 
scaffolds during follow-up? and (2) How does the in-stent 
flow hemodynamics, assessed by computational shear stress, 
influence the clinical evolution of patients with BVS? 

OBJECTIVES

The primary objective of this study is to assess the role of 
in-stent flow hemodynamics (evaluated by computational 
determination of the shear stress) in predicting the clinical 
evolution following BVS implantation. 

The secondary objectives of the study are:

to assess the role of various factors that could influ-
ence the permeability of BVS. The studied factors will 
include: (1) procedural aspects during stent implan-
tation (such as pre-dilatation time and inflation pres-
sures); (2) imaging-derived biomarkers (such as global 
and local calcium score, Syntax score, location and se-
verity of associated coronary lesions); (3) clinical data 
(age, gender, comorbidities, left ventricular function); 
and (4) hemodynamic factors such as shear stress in 
the coronary tree and at the level of the stented lesion; 
to assess the correlation between the evolution of 
shear stress at the site of the implanted BVS and the 
degree of BVS resorption in the follow-up period. 

STUDY DESIGN

This is a case-control observational study that will take 
place in the Laboratory of Advanced Research in Cardiac 
Multimodal Imaging of the Cardio Med Medical Center of 
Tîrgu Mureş, Romania. 

Baseline: Baseline is defined as the date of enrollment 
in the study of each patient; patient enrollment will com-
mence on January 1, 2019. 

Follow-up period: Patient follow-up will be regularly 
performed at 1, 3, 6, and 12 months after randomization.

Groups and interventions

The study lot will consist of 50 patients with implanted 
BVS, in whom the implantation procedure occurred 
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at least 12 months prior to randomization, divided in 2 
groups: 

group 1 – patients with implanted BVS in whom im-
aging tests (CT or angiography) reveal signs of stent 
failure (stent occlusion or severe restenosis);
group 2 – patients with implanted BVS in whom im-
aging tests (CT or angiography) reveal patent BVS 
stents.

Inclusion criteria: 

patients aged at least 18 years;
patients who have signed the written informed con-
sent;
patients with BVS implanted at least 12 months prior 
to the procedure. 

Exclusion criteria: 

patient's refusal to take part in the study;
pregnant women;
any malignancy within the last 5 years;
any disease or comorbidity that reduces life expec-
tancy under 1 year;
non-compliant patients who, in the opinion of the in-
vestigators, will not undergo the follow-up process.

Written informed consent will be obtained from all eligible 
patients to allow collection and statistical analysis of pa-
tient’s data. 

STUDY PROCEDURES

For each patient enrolled in the study, a dedicated database 
will be created, storing: 

1. demographic and clinical data (background, age, 
personal history etc.); 

2. electrocardiography; 
3. echocardiography;
4. coronary CT angiography; 
5. technical data related to the implantation procedu-

re (predilatation parameters), which will be recor-
ded using patient data files.

Computational processing of CT imaging data will be per-
formed in the laboratory of computational medicine of the 
Cardio Med Medical Center, using complex simulations 
and advanced post-processing techniques for the analysis 

of shear stress and the composition of the coronary plaques 
along the entire coronary tree. Shear stress will be assessed 
at the level of all significant (>50%) coronary artery steno-
ses and BVS-related shear stress will be calculated at three 
levels: inside the BVS, proximal to the BVS, and distal to 
the BVS.

For each CT imaging dataset, the following parameters 
will be analyzed: global calcium score and local calcium 
score of the stented coronary artery, Syntax score, the 
presence of co-existing lesions and their severity, the de-
gree of stent resorption, the presence of in-stent restenotic 
tissue and severity of restenosis, the volume of epicardial 
fat, and the presence of vulnerability markers in the coro-
nary tree.

For each angiographic imaging dataset, the following 
parameters will be analyzed: the Syntax score, the pres-
ence of co-existing lesions and their severity, the severity 
of restenosis and the TIMI flow. During invasive imaging 
(performed when indicated), an intracoronary imaging 
procedure consisting of optical coherence tomography 
will be associated, to quantify the amount of stent resorp-
tion. 

Statistical analysis will be performed in the laboratory 
of medical statistics of the Advanced Cardiac Multimodal 
Imaging Research Center SC Cardio Med SRL.

STUDY ENDPOINTS/OUTCOME MEASURES

The primary endpoint of the study will be represented by 
the rate of major adverse cardiovascular events (MACE) 
in patients with altered vs. non-altered BVS-related shear 
stress and in relation to procedural aspects related to pre-
dilatation. 

MACE will be defined as cardiac death, need for target 
vessel revascularization (with target vessel defined as the 
vessel with a vulnerable plaque), or reinfarction. 

Secondary endpoints will be represented by: (1) the 
rate of progression of stent resorption and (2) the rate of 
progression of shear stress alteration. 

ETHICS

All study procedures are in line with the principles in the 
Declaration of Helsinki. All patients will sign an informed 
consent prior to be enrolled in the study. The study received 
Ethics approval from both institutional boards (approval 
no. 29/28.12.2017 from the Ethics Committee of Cardio 
Med Medical Center, and approval no. 338/17.11.2017 
from the Ethics Committee of the University of Medicine 
and Pharmacy of Tîrgu Mureș).
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CONCLUSIONS

The aim of this study is to assess the role of two major fac-
tors that could influence the evolution of BVS: in-stent 
hemodynamics, as assessed by the calculation of shear 
stress, and procedural aspects related to the stenting 
procedure, in order to identify factors that could be as-
sociated with a lower rate of stent failure following BVS 
implantation. 

The findings of the STAFF study can be extremely use-
ful in clinical practice for providing an answer to a key 
question that is still under debate: why do BVSs fail and 
how can we prevent this? 
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ABSTRACT

Introduction: In the last 15 years, the most important revolution in dentistry has been the 
introduction and then the widespread adoption of the dental operating microscope. The aim 
of this study was to evaluate the usage of the dental operating microscope among young 
specialized and general practitioner dentists in Tîrgu Mureș. Material and Methods: A 9-point 
questionnaire about dental microscope usage was distributed among endodontists, practi-
tioners of other specialties, and general practitioners with less than 10 years of experience. 
Results: According to our results, the dental operating microscope is used mainly during root 
canal therapy by endodontists. Practitioners of other specialties (prosthetists, alveolar dental 
surgeons, and orthodontists) use the microscope in a small percentage during coronal restora-
tion, prosthetics, or periodontal surgery. Most general practitioners are not interested in using 
magnification in their practice. Conclusions: Endodontists use the dental operating micro-
scope when they face complicated cases and have access to it. Working under magnification 
is awakening the interest of doctors of other specialties also. Private practices should invest 
in acquiring a microscope, and young general practitioners should be motivated in using it 
during dental treatments. 
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INTRODUCTION

Not so long ago, endodontics has been considered a blindfolded therapy in dentist-
ry, because doctors performed the root canal therapy without seeing anything, us-
ing only tactile sensitivity. The only way to “see” inside the root canal system was to 
take a radiograph. Most endodontic procedures occurred in a visual void where the 
doctor’s dexterity, mental imaging, and perseverance played a critical role. Before 
the introduction of the operating microscope, doctors could only “feel” the pres-
ence of a problem — a ledge, a perforation, a blockage, or a broken instrument.1

After the introduction of magnification in some fields of surgery, experiments 
started on developing a microscope usable in dentistry as well. In 1978, Dr. Har-
vey Apotheker, a dentist from Massachusetts and Dr. Géza Jakó, an otolaryngol-
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ogist began the development of a microscope specifically 
designed for dentistry.2 The first dental microscope, the 
‘DentiScope’ (1981) was manufactured by Chayes-Virginia 
Inc., USA and marketed by the Johnson and Johnson Com-
pany. Dr. Gabriele Pecora gave the first presentation on the 
use of the dental operating microscope (DOM) in surgical 
endodontics at the 1990 annual session of the American 
Association of Endodontists in Las Vegas, Nevada.3 In the 
last 15 years, the most important revolution has been the 
introduction and then the widespread adoption of the den-
tal operating microscope.4

The resolution power of the human eye is only 0.2 mm. 
Clinically, most dental practitioners are not able to see an 
open margin smaller than 0.2 mm, so during dental inter-
ventions in many cases optical aids (loupes, microscopes, 
surgical headlamps, fiber optic handpiece lights, etc.) can 
be of assistance.5

Not only endodontists, but restorative dentists, pros-
thetists, periodontists, and maxillofacial surgeons also 
routinely perform procedures requiring resolution beyond 
the 0.2 mm limit of human sight. Crown margins, scaling 
procedures, incisions, root canal location, caries removal, 
furcation and perforation repair, post placement or remov-
al, and bone- and soft- tissue grafting procedures are only a 
few of the procedures where the use of magnification eases 
the doctor’s work.6,7

The aim of this study was to evaluate the usage of the 
operating dental microscope among young specialized and 
general practitioner dentists in Tîrgu Mureș.

MATERIAL AND METHODS

A 9-point questionnaire about dental microscope usage was 
distributed among young dentists working at our dental 
college and in private practices in Tîrgu Mureş, Romania.

The questionnaires were distributed among doctors 
personally or via internet (e-mail, Facebook). Doctors 
were allowed to mark as many possibilities as they wanted, 
except for the Yes/No questions.

The completed questionnaires were collected and dis-
tributed into three groups, as follows:

Group 1 – endodontists;
Group 2 –practitioners of other specialties (prosthe-
tists, dental alveolar surgeons, and orthodontists);
Group 3 – general practitioners with less than 10 
years of experience.

Statistics were performed using GraphPad Prism, and 
Microsoft Excel sheets have been used to generate graph-

ics. The statistics were analyzed using the Chi square test to 
find the significance of the parameters between the groups. 
The statistical significance was set at a p value of 0.005.

RESULTS

In total, 100 questionnaires were distributed among young 
specialized and general practitioners in Tîrgu Mureş. 
Overall response rate was 69%. Sixty-nine persons com-
pleted the questionnaire: 18 endodontists, 21 practitioners 
of other specialties, and 30 general practitioners.

Young general doctors with less than 10 years of ex-
perience did not use the dental operating microscope 
in their practice except for one person (3%) and did 
not have any information about it either; 65% from the 
asked persons did not use magnification because the pri-
vate practice did not own a dental microscope and were 
not interested in using it, while 35% preferred sending 
patients to specialists, when magnification was needed. 
The use of a dental operating microscope was considered 
to be useful during endodontic treatments (87%) and in 
implantology/maxillofacial or periodontal surgical inter-
ventions (60%), followed by odontotherapy and pros-
thetic treatments in almost the same percentages, 24 and 
22% respectively. Only 15% of the doctors would lodge 
in acquiring a microscope for their private practice in the 
future, this percentage being higher (reaching 40%) only 
if they would specialize in endodontics. Also, 45% of the 
asked persons were not interested in buying a dental mi-
croscope.

Furthermore, 14% of practitioners of other specialties 
(prosthetists, dental alveolar surgeons, and orthodontists) 
stated that they use magnification during dental interven-
tions such as odontotherapy, prosthetics, or surgical inter-
ventions. In case of a complicated root canal therapy, all 
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FIGURE 1. The usage of DOM during endodontic therapy
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the asked doctors said they would prefer to send patients 
to an endodontist. The results also showed that 86% of spe-
cialized practitioners do not have information about the 
dental operating microscope, but almost 50% would invest 
in buying one in the future.

In total, 83% of the asked endodontists stated that they 
use the microscope when they face complicated cases 
during root canal treatment, while 17% do not use it be-
cause the private practice does not own one or are not 
interested in using it. Almost 50% of the doctors use mag-
nification in odontotherapeutic interventions also. When 
asked about where they had gained information on the use 
of the dental microscope, 57% answered during post-uni-
versity courses, 28% at the university, while 15% did not 
have any information about it. Except for three persons, 
all doctors would invest in an operating microscope in the 
near future.

The dental microscope is used during endodontic in-
terventions to establish a correct diagnosis in a smaller 
percentage, but it is used every time when complicated 
cases appear, such as hidden canals, ledges or perforations, 
when calcified root canals need to be penetrated, or when 
fractured instruments need to be removed (Figure 1).

Figure 2 and Figure 3 present the opinion of dentists 
about the advantages and disadvantages of dental operat-
ing microscope usage.

We found statistically significant differences between 
the three groups regarding their attitude towards using the 
dental operating microscope (Table 1).

DISCUSSIONS

The introduction of the dental operating microscope rep-
resents a big step forward in dentistry, especially in the 
field of endodontics. Until the possibility of magnification, 
root canal therapy was performed in “total blindness”, 
complications appeared more frequently, and retreatment 
success was considerably lower.1

The dental operating microscope is used mainly during 
root canal therapy by the specialized (endodontist) practi-
tioners. Working under magnification is preferred in com-
plicated cases or retreatment, but it is not used habitually.8 

DOM usage assures a higher quality of treatment and 
eases root canal therapy when complicated cases need 
to be resolved.9 High costs, eyestrain, and positional dif-
ficulty are considered the disadvantages of working un-
der magnification. Similar results were found in Kersten’s 
study and other studies about the use of microscope in 
endodontics.10,11

The use of dental microscopes is getting more popular 
among practitioners of other specialties during dental in-
terventions other than root canal therapy, such as coronal 
restoration, prosthetics, or periodontal surgery.

Although the dental operating microscope is used in a 
small percentage of dentists in Tîrgu Mureș and mainly by 
endodontists, young doctors of other specialties seem to 
be interested in gaining information about working under 
magnification and even about buying a microscope for 
their private practice. 

One limitation of this study could be that we restricted 
the questionnaire only to dental operating microscope us-
age, which has the highest costs and has the most difficult 
handling compared to other optical aids.
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FIGURE 2. Advantages of dental microscope usage
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FIGURE 3. Disadvantages of dental microscope usage

TABLE 1. Statistical analysis of microscope usage in the three 
groups 

 YES NO Row Totals

Group 1 15 3 18

Group 2 3 18 21

Group 3 1 29 30

Column Totals 19 50 69 (Grand Total)

The p value is <0.00001. The result is significant at p <0.005.
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CONCLUSIONS

Endodontists use magnification mainly during root canal 
treatment. Working under magnification is awakening 
the interest of doctors of other specialties also, especially 
during conservative treatments or surgical interventions. 
More private practices should invest in acquiring a micro-
scope, and young general practitioners should be motivat-
ed in using it during dental treatments.
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ABSTRACT

Background: Inserting dental implants in severely atrophied jawbones is a great challenge for 
the dental practitioner. There are an increasing number of patients who choose dental implant-
anchored prosthetic restorations despite compromised bone quality and quantity. There have 
been numerous attempts in adapting implant design for the atrophic crestal bone. One-piece, 
needle-type basal implant design is a typical design for these cases. These implants are in-
serted in the remaining compact bone located in the basal aspect of the jawbones. If high pri-
mary stability is achieved, these implants are used for immediate loading protocol. From many 
points of view, this technique is based on contradictory principles compared to classic implant 
surgery and loading protocols. The aim of this study was to investigate the long-term success 
of basal one-piece short-diameter dental implants used for immediate loading protocol. Mate-
rials and methods: A total of 56 dental implants were included in this study. Peri-implant bone 
loss was measured on orthopantomographs. Bone resorption was measured in millimeters in 
the first 6 and 12 months of functional loading. Results: There were no failing implants in this 
period; average bone resorption was 1.59 mm after 6 months of functional loading and 2.05 
mm after 12 months. Bone resorption was slightly higher in the mandible than in the maxilla. 
Conclusions: Immediate implant loading protocol might be an attractive solution for fixed full-
arch restoration using short-diameter one-stage basal implants, but long-term effects require 
further investigations. 

Keywords: severe alveolar bone atrophy, small-diameter needle-type bicortical dental implant, 
immediate implant loading protocol
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INTRODUCTION

Immediate implant loading protocol is getting widely adopted by dental practitio-
ners due to the several advantages it offers. Firstly, it saves time. There is no healing 
period for 3 to 6 months, after which final restoration can be placed. With special 
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implant design, producers try also to eliminate bone aug-
mentation procedures that could delay the final outcome 
of the dental restoration. Compared to two-piece dental 
implants, there is no second-stage operation required with 
all its inconveniences for the patient.1 Secondly, during the 
second surgery, in case of two-stage dental implants, the 
biological width formation leads to certain amount of bone 
loss.2 In the region of the second surgery, soft tissue height 
and width may modify, compromising esthetics in the fron-
tal areas. Soft tissue-bone-supported temporary restoration 
applied for the healing period in case of two- stage dental 
implants can affect osteointegration of the underlying den-

tal implants. In case of immediately loaded dental implants, 
splinting should be made within 2 weeks. Splinting the im-
plants is superior from a biomechanical point of view com-
pared to independent dental implant loading.1 

One-piece dental implants also have some advantages 
compared to two-piece dental implants. There is no mi-
crogap formation between the implant platform and abut-
ment, consequent vertical bone loss is lesser than in case 
of the two-stage dental implants, and crestal bone resorp-
tion may also be slower.3 It is also known that basal bone 
resorption is last to begin in the jawbones due to high bone 
density and continuous muscle stimulation.4 

FIGURE 1. Orthopantomography at 6 months after implant placement

FIGURE 2. Orthopantomography at 12 months after implant placement
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Based on these principles, an innovative implant system 
was developed, which allows immediate implant insertion 
and loading protocol. The Ihde implant system5 (Dr. Ihde 
Dental AG, Dorfplatz 118737 Gommiswald, Switzerland) 
has developed one-piece basal implants. Some of its major 
characteristics are large thread depth, which increases pri-
mary stability, and large surface area, thus optimizing os-
teointegration. High implant stability reduces micromove-
ment, with subsequent enabling of immediate loading.

The aim of our study was to compare alveolar bone re-
sorption occurring near one-piece basal dental implants 
using immediate loading protocol with that occurring near 
two-piece designed implants, loaded after osteointegra-
tion was confirmed on retroalveolar radiographs.

MATERIALS AND METHOD

A total number of 56 basal, one-piece dental implants 
placed on 10 patients with immediate loading protocol 
were examined. The patients included in the study pre-
sented no general health issues. All patients were treated 
in the same dental office, and the implants were inserted 
by the same dental practitioner, using KOS- and BCS-type 
implants (Dr. Ihde Dental AG, Dorfplatz 118737 Gom-
miswald, Switzerland). Peri-implant bone resorption was 
measured on digital orthopantomographs (OPG) in the 
moment of placement and 6 and 12 months after function-
al loading (Figure 1 and Figure 2). On each radiograph, the 
vertical dimension of peri-implant bone quantity was mea-
sured in pixels, related to the known implant length. 

RESULTS

The vertical mesial and distal peri-implant bone resorption 
measurements are presented in Figure 3.

Average bone resorption at 6 months following the pro-
cedure was 1.66 mm mesial and 1.53 mm distal to the im-
plant surface. The average bone resorption at 12 months 
was 2.1 mm on the mesial region and 2.01 mm on the distal 
surface (Figure 4). Average bone resorption around single-
tooth implant restorations was 2.18 mm, whereas around 
splinted implants the measured vertical bone resorption 
was 1.99 mm.

DISCUSSIONS

Implantology is characterized by innovation and open-
ness to new solutions. Bone quantity and quality may be 
the most important factor that restricts dental implant 
insertion. There are several methods applied for bone 
augmentation, which can delay the immediate implant 
loading protocol. In order to eliminate bone augmenta-
tion procedures in case of severely atrophied jawbones, 
specially designed dental implants were invented, namely 

 

FIGURE 3. A – Postoperative bone resorption at 6 months after immediate loading. B – Postoperative bone resorption at 12 months 
after immediate loading.

FIGURE 4. Average bone resorption at 6 and 12 months after the 
procedure

A B
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bicortical needle implants. Bicortical insertion offers high 
primary stability, enabling immediate restoration place-
ment. Short-term advantages represent attractive proper-
ties of these implants. Some studies suggest that implant 
design and thread depth may not be the most important 
factors that influence the short-term success rate of im-
mediate implant loading. Implants within the 3–6 weeks 
postoperative period are most susceptible to loading fail-
ure due to bone remodeling of the peri-implant surgical 
area.6 The number of implants and the type of prosthetic 
restorations can also influence the success rate of dental 
implants. Some studies showed that immediately loaded 
one-stage implants used for single-tooth restorations 
showed a 99% success rate.7,8 

In case of supported multiple dental implants, the long-
term success rate varies between 92.8% and 97.5%.9 

In the particular case of implants for full arch restora-
tions supported by an edentulous jaw, carried out with im-
mediate implant loading protocol, splinting the dental im-
plants favors the overall survival rate.10 In this study about 
specially designed basal implants used for immediate load-
ing protocol no implant failures were reported, and the 
short-term success rate was 100%. 

We found it important to investigate peri-implant bone 
loss for the evaluation of long-term success of these im-
plants.

Average bone loss after functional loading was 1.59 mm 
at 6 months and 2.05 mm after 12 months. These values 
correspond with those of other authors who found 2–3 
mm of bone loss after 1 year of loading.11

We also studied how splinting influenced alveolar bone 
resorption and found that bone resorption was higher near 
single-tooth implants (2.18 mm) than in case of multiple, 
splinted implants (1.99 mm). This proves that the number 
and position of the implant, as well as the type of dental 
restoration are the main factors that influence long-term 
success.

Finally, average bone resorption in case of one-stage, 
immediately loaded basal implants was compared to that 
of two-stage implants loaded after osteointegration. Af-
ter the first year, the two-stage, osteointegrated implants 
showed less bone resorption (1.25 mm) than the immedi-
ately-loaded one-stage basal implants (2.05 mm). In case of 
our study population, we must consider that basal implants 

were inserted in severely atrophied jawbones, where the 
vertical occlusal dimension has probably grown, thus cre-
ating a less favorable situation and potentially overloading 
the dental implants. 

CONCLUSIONS

Average bone resorption in the first 12 months of functional 
loading was less than 2.5 mm in the studied cases, as usually 
mentioned in the literature. Splinted implants showed less 
nearby bone resorption than single-tooth restorations. Im-
plants placed in the maxilla showed less bone loss than im-
plants placed in the mandible. Significantly higher bone loss 
was measured in the first 12 months of functional loading 
than in case of two-stage dental implants. Immediate implant 
loading protocol might be an attractive solution for fixed full 
arch restoration using short-diameter one-stage basal im-
plants, but long-term effects require further investigations. 
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ABSTRACT

Malignant melanoma is a neoplasia that has its origin in the melanocytes, the melanin-synthe-
sizing pigment cells present in the epidermis or sometimes in the dermis. Sentinel lymph node 
biopsy (SLNB) is the standard procedure used for staging patients with malignant melanoma in 
the majority of surgical centers in the world. With a probability of approximately 20% of finding 
positive lymph nodes, it spares a large number of patients of a complete lymphatic dissection. 
The aim of this study is to evaluate the factors that can predict the positivity of sentinel lymph 
nodes in malignant melanoma patients. We performed a retrospective study analyzing the 
histopathologic reports of patients who underwent SLNB for malignant melanoma between 
2012 and 2015. There were 32 patients identified, out of which only three (9.37%) had positive 
SLN, so the majority of our patients were spared of regional lymphatic dissection. In our series, 
lymphatic invasion (p = 0.01), Breslow index >4 mm (p = 0.0064), AJCC staging (p = 0.0008), 
the presence of precursory lesions (p = 002), and microsatellitosis (p = 0.017) were predictive 
factors for the positivity of the SLN in malignant melanoma patients. Although our results are 
similar to those published in the literature, we consider that larger cohort studies should be 
performed to consolidate our results. 
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INTRODUCTION

Malignant melanoma is a neoplasia that has its origin in the melanocytes, the 
melanin-synthesizing pigment cells present in the epidermis or sometimes in 
the dermis.1 These tumors are usually strongly pigmented, but sometimes they 
can be amelanotic. They are more aggressive, even the small tumors can de-
velop metastasis; this is what causes the relatively uncertain and unfavorable 
outcome.1,2 Melanomas represent 90% from the total of deaths associated with 
cutaneous tumors.3

The incidence of malignant melanoma is continuously rising, with a higher 
rate than other types of cancer, reaching 300% in the last 40 years. The reason of 
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this incidence is unclear, but the more frequent exposure 
to the sun is speculated, especially at early ages.1,4

Sentinel lymph node biopsy (SLNB) is the standard 
procedure used for staging patients with malignant mela-
noma in the majority of surgical centers in the world. With 
a probability of approximately 20% of finding positive 
lymph nodes, it spares a large number of patients of a com-
plete lymphatic dissection, a much more invasive proce-
dure, associated with a high mortality and morbidity.5

Since in Romania, as well as all over the world, mortali-
ty due to malignant melanoma is rising, and the implemen-
tation of SLNB can be a benefit in increasing survival and 
lowering morbidity by reducing the number of complete 
lymphatic dissections, it is important to analyze the factors 
that influence the positivity of the sentinel lymph node at 
a local level. 

The aim of this study is to highlight the correlation be-
tween the characteristics of the primary tumor that leads 
to the positivity of the SLN and the impact upon survival. 

MATERIAL AND METHODS

The present study consists of a retrospective analysis of 
data obtained from patients from the Surgery Clinic of 
the Mureș County Hospital, who underwent the follow-
ing procedures between 2012 and 2015, after being diag-
nosed with malignant melanoma: surgical excision of the 
tumor and histopathologic analysis, followed by excision 
of the sentinel lymph node according to the histopatho-
logic result. 

The data were extracted from the archive of the Surgery 
Department; the observation sheets and the histopatho-
logical forms were analyzed. The patients were contacted 
by phone in order to follow the post-surgical evolution and 
a possible appearance of relapses and metastasis. 

The studied group

The patients were selected for the study based on the inclu-
sion and exclusion criteria listed below. 

Inclusion criteria: patients who came to the Surgery De-
partment of the Tîrgu Mureş County Hospital with the di-
agnosis of malignant melanoma, confirmed through a his-
topathologic examination; patients who have undergone 
sentinel lymph node biopsies between January 1, 2012 and 
December 31, 2015.

Exclusion criteria: patients investigated or diagnosed in 
other departments or clinics; patients who have been in-
vestigated at the Surgery Department of the Tîrgu Mureş 
County Hospital at another time than between January 1, 

2012 and December 31, 2015; patients with insufficient 
data; patients in whom no sentinel lymph node was found.

Being a relatively recently implemented technique at a 
local level, as a result of applying the above-mentioned cri-
teria, we have selected an initial group of 35 patients, from 
which three were eliminated due to the lack of data, and 
two patients were eliminated because no sentinel lymph 
node was not found.

Before the surgical procedure, the patient undergoes a 
physical examination in order to identify or rule out the 
presence of additional primary melanoma, in transit or 
satellite, and any sign of lymphatic adenopathy. Radiog-
raphy, computed tomography (CT) or positron-emission 
tomography (PET) are not recommended in the absence 
of clinical suspicion, since the metastatic lesions at a dis-
tance, which are detectable by radiography, do not show in 
the primary stages of melanoma in asymptomatic patients. 

In patients where there is a clinical suspicion of gangli-
onic metastasis, biopsy of the sentinel lymph node is justi-
fied. In these cases, ultrasound examination along with bi-
opsy with a thin needle must be taken into consideration. 
A negative result at the aspiration with a thin needle does 
not rule out the absence of ganglion metastasis, and SLN 
biopsy still remains indicated. 

During SLN biopsy, a radio-marked colloid (Tc 99) is 
injected around the area of the primitive tumor. Then a de-
vice is used to locate the radioactive lymph nodes (consid-
ered sentinel lymph nodes), after which they are excised 
and sent to histopathologic examination. 

Following the excision of the marked sentinel lymph 
nodes, a large local excision of the primary tumor is done, 
in order to reduce the possibility of a local relapse due to 
microsatellitosis. The rescanning of the relevant lymphatic 
groups is made in order to identify the on route (interval) 
or ectopic sentinel ganglions with the help of the gamma 
sample, to ensure the excision of all SLN. For patients 
with negative SLN, other interventions on the lymph node 
group are not recommended, although in a stage IIB pa-
tient adjuvant therapy would be recommended; for pa-
tients with at least one positive SLN, complete regional 
lymph node dissection is the standard treatment, follow-
ing a discussion with the patient about the risk of having 
other ganglionic metastases. 

The following variables were used in the study: gender 
and age; location of the primary tumor and the lymphatic 
drainage area (the area where the sentinel lymph node was 
found); the number of excised lymph nodes and the num-
ber of the positive lymph nodes; the dimensions of the tu-
mor and of the sentinel node; the Breslow index and the 
Clark level; the TNM and AJCC stages; the growth on the 
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radial or on the vertical axe; the presence or the absence 
of ulceration; the histologic type (nodular or lentiginous); 
the presence of vascular, lymphatic, or perineural inva-
sion; regression; the presence of intratumoral lymphatic 
inflammatory infiltrate; desmoplasia; microsatellitosis; 
associated or precancerous lesions; complete lymphatic 
dissection; response to therapy or relapse; reoperations 
associated with the pathology; and the associated diseases. 

Statistical analysis was performed using Microsoft Excel 
2010 and GraphPad Prism 6 (Fisher test and Chi square 
test). A value of p <0.05 was considered statistically sig-
nificant.

RESULTS

We included in the study a number of 32 cases, out of which 
three had positive sentinel lymph node at the histopatho-
logic examination. The studied group was made up of 14 
men and 18 women. The average age of the studied pop-
ulation was 57 years, the youngest age at which the SLN 
biopsy was made being 33 years, and the oldest 72 years. 
There was no statistically significant relation between the 
gender of the patients and the positivity of the sentinel 
lymph node (p = 0.4).

Localization: The tumors were located in 40.62% at the 
abdominal level, 28.12% at the level of the upper limb, 25% 
at the level of the lower limb, and the smallest incidence 
was found at the level of the head and throat (6.25%). 
There was no statistically significant relation between the 
location of the tumors and the positivity of the sentinel 
lymph node (p = 0.27).

The characteristics of the primary tumor: The average di-
mension of the primary tumor was 10 mm (range 5–35 mm).  
The relation between the size of the tumor and the posi-
tivity of the sentinel lymph node was not statistically sig-
nificant (p = 0.66). From the analyzed tumors, 56.25% 
were lentiginous melanomas (17 cases), from which only 
one had metastasis in the sentinel lymph node. Nodular 
melanoma was present in 43.75% of cases (12 cases), from 
which two presented a positive sentinel lymph node at the 
histopathologic examination. The statistical analysis did 
not reveal a significant correlation between the histologic 
types of the primary tumors and the positivity of the senti-
nel lymph node (p = 0.35).

In our series, 22 cases presented intratumoral lymphatic 
inflammatory infiltrate, out of which three cases had posi-
tive sentinel lymph node biopsy. Although this relation is 
not significant statistically (p = 0.54), the odds ratio (OR = 
3.769) suggests that there is a high chance to have positive 
SLN if the primary tumor contains inflammatory infiltrate.

Of all cases, 84.38% presented a radial increase, and 
59.38% showed increase on the vertical axe, some mela-
nomas showing both radial and vertical increase. Both 
for the radial and vertical tumor development we did not 
find a statistically significant relation between the form of 
growth and SLN positivity (p = 0.37 and p = 0.77, respec-
tively). We noticed that 2 out of 3 positive SLN cases pre-
sented at the biopsy an ulceration of the primary tumor. 
The association between the presence or the absence of 
the tumoral ulceration, and the positivity of the sentinel 
lymph node is not significant (p = 0.21).

Five cases (15.63%) presented vascular invasion, out of 
which only one case had metastatic sentinel lymph node. 
We found no statistically significant relation between the 
presence of vascular invasion and the positivity of the sen-
tinel ganglion (p = 0.37). From the three (9.38%) cases 
that showed lymphatic invasion, two had metastasis in the 
sentinel lymph node, which means that there is a statisti-
cally significant relation between the presence of lymphat-
ic invasion and the positivity of the sentinel lymph node  
(p = 0.01, Figure 1). 

The Breslow index and the Clark level: Most of the pri-
mary tumors (53.12%) had a Breslow index between 1 and 
2 mm, while lesions with a thickness between 2 and 4 mm 
were found in 15.62% of the cases, and those with a Bres-
low index >4 mm in 18.75% of cases. The average Breslow 
index was 2.11 mm. The Breslow index represents a predic-
tive factor in SLN positivity; the bigger the thickness of the 
tumor, the higher the chances of a lymphatic metastasis 
development: all three cases with positive sentinel lymph 
node had the Breslow index higher than 4 mm, so in our se-
ries there was a statistically significant correlation between 
the Breslow index and the positivity of the sentinel lymph 
node (p = 0.064, Figure 2).

Even if two out of 10 cases that showed a Clark III level 
had a positive SLN at the biopsy, and one out of two with 
a Clark V level showed ganglion metastasis (p = 0.12, non-
significant), the increase of the Clark level did not turn out 
to be a predictive factor.

Staging: Two out of the three cases who had positive 
SLNB were in stage T4 according to the TNM staging sys-
tem, and one case was in stage T1. In our series, the TNM 
stage of the primary tumor did not influence the positivity of 
the sentinel lymph node (p = 0.38). Staging according to the 
AJCC seems to be much more reliable as a predictive factor 
for the positivity of the SLN. The case that had positive SLN 
was in stages IIIA, IIIB, and IIIC (p <0.0008, Figure 3).

Precursory lesions: Besides the main tumor, in 12.50% 
of the cases we also found associated lesions (melanoma 
in situ), which might be associated with a worse progno-
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sis. A total of 15.62% from the tumors started from precur-
sory lesions: there was a case of melanocytic nevi, one of 
intradermic nevi, and three cases of junctional nevi, one 
of them in the context of Hutchinson melanosis. All cases 
that presented positive SLN started from precursory le-
sions. In our series, the presence of precursory lesions had 
a statistically significant influence on the positivity of the 
sentinel lymph node (p <0.002, Figure 4), but the associa-
tion with melanoma in situ did not influence the metastasis 
into the sentinel lymph node (p = 0.25).

Lymphatic drainage: The most frequent area of lym-
phatic drainage was the axillary region with a percentage 
of 62.50%; the inguinal area was the drainage headquarters 
in 28.13% of the cases, followed by the cervical area in only 
9.38% of the cases. In our case study, the positivity of the 
sentinel lymph node was not influenced by the area of lym-
phatic drainage (p = 0.23).

Excised lymph nodes: An average of 2.3 lymph nodes 
were excised (range 1–4). The average diameter of the 
SLN was of 16.23 mm, their dimensions varying from 3 to 
48 mm. Of the total number of excised lymph nodes, only 
9.37% were positive at the histopathologic examination; in 
these cases complete regional lymph node dissection was 
performed.

The presence of desmoplasia did not seem to be a pre-
dictive factor. Only one patient from the three who showed 
desmoplasia also had positive SLN at the biopsy (p = 0.13).

The presence of microsatellitosis was a predictive fac-
tor according to the casuistry, one out of two cases who 
presented microsatellitosis also had ganglion metastasis  
(p = 0.017, Figure 5).

Post-treatment, the outcome was favorable in 75% and 
unfavorable in 25% of the cases, out of which 12.5% died, 
and the other half developed metastasis: one case devel-
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oped pulmonary and cerebral metastasis, two had only 
their lung affected, one relapsed locally, and the last one 
developed a tegumentary metastasis at the breast and liver 
level. Twenty-five per cent of the patients developed gran-
uloma of post-surgical foreign body, while 12.5% of the pa-
tients also had excision interventions on other nevi. There 
was no correlation between SLN positivity and post-thera-
py response. There was no significant association between 
SLN positivity and the forming of foreign body granuloma 
or the intervention on other nevi. 

DISCUSSIONS

The results of this study suggest that the Breslow in-
dex, lymphatic invasion, location, AJCC standardization 
(which comprises the thickness/Clark level and the ulcer-
ation), the presence of precursory lesions, microsatellit-
osis, and the absence of intratumoral lymphatic inflamma-
tory infiltrate are predictive factors for the positivity of the 
sentinel lymph node.

These data are comparable with those of other stud-
ies: Tejera-Vaquerizo et al., in a study carried out on 818 
patients between 2000 and 2012 and published in 2015, 
found a statistically significant association between the 
Breslow index, the presence of ulceration, the absence of 
regression, the low mitotic rate (≥ 6/mm2), and the posi-
tivity of the sentinel lymph node, all these representing 
independent factors. The most important predictive fac-
tor was the Breslow thickness. The absence of inflamma-
tory infiltrate, the patient's age, the location of the prima-
ry tumor, and microsatellitosis were predictive factors for 
ganglion metastasis in patients with tumors thicker than 2 
mm, these factors together with SLN+ being also predic-
tive for survival.2

In another study published by Kibrité et al., including 
957 patients (52% men) with an average age of 57 years, 
the average Breslow index was 1.5 mm and the most fre-
quent location of the tumors was at the level of the limbs. 
SLN was found positive in 21.3% of the patients. The risk 
factors identified for SLN positivity were the Breslow in-
dex, the presence of ulceration, microsatellitosis, lympho-
vascular invasion, but also the location of the tumor.6

In an analysis of a group of 221 patients by Ellis et al., on 
which sentinel lymph node biopsy was successfully done be-
tween 2004 and 2010, SLN was found positive in 48 patients 
(21.7%). Only two out of 105 patients with a T1 lesion had 
positive SLN. It was discovered that male gender, the type of 
the tumor, the Breslow index (over 2 mm), and the absence 
of intratumoral lymphatic infiltrate were significantly associ-
ated with the positivity of the SLN, the last two being inde-
pendent predictive factors. Location in the upper extremity 
and the presence of ulceration are additional predictive fac-
tors. Most patients who had positive lymph node at the biop-
sy followed complete lymphatic dissection. The survival at a 
five-year interval was 53.1% for SLN+ patients and 88.2% for 
SLN− patients. The Breslow index and the SLN status were 
independent predictive factors for global survival.4

There are controversies regarding the purpose of SLN 
biopsy in patients with tumors thicker than 4 mm, as they 
present a higher risk of developing metastasis, even after 
treating the primary illness. Whatever the case, this pro-
cedure remains the most important independent factor of 
survival, even in these patients, according to Morton.7

Patients with lesions below 0.75 mm seem to have an 
excellent prognosis and are not candidates for a ganglion 
dissection; at the other extreme, patients with primary tu-
mors with a Breslow index over 3.50 mm present a very 
high risk of metastasis at a distance; thus, the benefit of an 
elective ganglion dissection is undeniable. According to 
Longo et al., patients with a stage II AJCC melanoma of 
intermediary sizes could benefit from an elective dissec-
tion of the regional lymph nodes for a better prognosis, but 
there is no common agreement that these patients should 
undergo such a procedure.1

The management of lymph nodes is controversial, as 
some studies recommend elective ganglion dissection for 
all patients with melanoma, regardless of the clinical evi-
dence of regional metastatic effect. Anyway, the routine 
dissection exposes the patients to complications and does 
not bring a benefit to the majority, those without nodular 
involvement.8

Since there was dissatisfaction with elective ganglion 
dissection, with the discovery of the sentinel ganglion, 
lymphatic mapping and SLN biopsy were introduced for 
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the individualized management of regional lymph nodes.9

Research was carried out in order to see if patients 
with melanoma who have negative SLN and do not show 
clinical signs of other nodular involvement can be spared 
of other extensive surgical procedures at the moment of 
the primary tumor excision. A meta-analysis of 71 studies 
which gathered data from 25,240 patients answers affirma-
tively. According to this, the risk of regional nodular recur-
rence in patients with negative SLNB is lower than 5%.4

Another question asked by the researchers is whether 
ganglion dissection following a positive SLN biopsy has a 
therapeutic benefit for patients regarding the disease-free 
survival and the survival with melanoma. In order to answer 
this question, the National Cancer Institute, the National 
Institute of Health, and the John Wayne Cancer Institute 
are sponsoring a study called Multicenter Selective Lymph-
adenectomy Trial II (MSLT-II), where more than 1,900 
patients with positive SLN, but without clinical records of 
other nodular involvement will be treated randomly either 
by complete lymph node dissection (CLND) or by ultra-
sonography following the remaining nodules and CLND if 
there are signs of additional lymphatic metastasis. Although 
the answer is long waited for, the study is still in progress. 

Until then, the MSLT-I study showed the value of SLN 
biopsy as an independent and unqualified prognostic fac-
tor and also a means of efficient control of the illness with 
the lowest morbidity and mortality associated.10

Study limitations

Due to the relatively short interval of time and to the fact 
that we are not a specialized center in this pathology, we an-
alyzed a small number of cases. We consider that extending 
on a longer term or carrying out a multi-centric study would 
be very useful to consolidate the information we have found. 

CONCLUSIONS

Sentinel lymph node biopsy has become a useful instru-
ment both in the standardization of malign melanoma 

without any clinically apparent impairment and in the 
treatment of ganglion metastasis without associating the 
invasion and the morbidity related closely to complete 
lymphadenectomy, while also being a prognostic factor. 

In our study, most of the patients had no metastasis in 
the sentinel lymph node, which means that owing to senti-
nel lymph node biopsy, most patients were exempted from 
a useless surgical intervention (complete ganglion dissec-
tion), with an important morbidity.

The factors that can predict the positivity of the sentinel 
ganglion are the Breslow index >4 mm, the AJCC stage of 
the primary tumor, the presence of precursory lesions, the 
presence of lymphatic invasion, and microsatellitosis.
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ABSTRACT

Tinea incognito defines a modified clinical aspect of a tinea following an immunosuppres-
sive therapy, mostly with potent topical steroids. Its diagnosis may be delayed by its delusive 
appearance, especially in small children and young adults. We present a series of 2 cases 
of Tinea incognito developed at different ages and incorrectly diagnosed initially, where the 
clinical diagnosis was followed by mycological examination and positive therapeutic test with 
antifungal medication, helping to avoid unnecessary laboratory investigations and to prevent 
further complications. 
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INTRODUCTION

Tinea incognito defines a modified clinical aspect of a tinea following an immu-
nosuppressive therapy, mostly with potent topical steroids. Although the treat-
ment of tinea incognito is simple, its diagnosis is delayed by its delusive appear-
ance, especially in small children and young adults.

CASE SERIES PRESENTATION

Case 1: A 4-year-old healthy female child presented with a 2-month history 
of moderately itchy erythematous large plaque on the face, with small pus-
tules scattered at the edge of the lesion (Figure 1A). The mother described the 
appearance of an initially small erythematous scaly macule localized on the 
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right nasolabial area 2 months before, diagnosed as acute 
irritant contact eczema and treated with potent topical 
steroids for 2 weeks. The lesion eventually spread to the 
right malar area and became intensely erythematous, 
associated with pruritus and covered by small scales. A 
second diagnosis of atopic dermatitis was followed by ad-
ministration of systemic antihistamines and a 7-day-cure 
of systemic steroids (10 mg/day of prednisone); as the le-
sion continued to worsen, self-medication with another 
potent topical steroid was applied in association with 
antibiotics and iodine. The facial lesion persisted during 
the following weeks, gradually extending and becoming 
extremely itchy.

Skin biopsy was refused by the mother who was afraid 
of the resulting scar on the face. Direct mycological exami-
nation of scrapings from different points of the plaque and 
from pustules was positive, and a treatment with systemic 
fluconazole was immediately recommended. Dramatic 
improvement was observed within the first two weeks of 
treatment (Figure 1B). Close follow-up of the child was 
recommended for 1 month, no recurrences were noticed. 

Informed consent on the publication of the case images 
was obtained from the parents of the child.

Case 2: A 24-year-old woman addressed to Dermatol-
ogy for a long history of an itchy skin lesion localized on 
the abdominal wall and thighs.

Dermatological examination revealed multiple, con-
centric erythematous ring-like plaques, with normal-
appearing skin in the central part of the lesions, scat-
tered pustules and slight desquamation covering the 
abdominal area and the inner part of the thighs (Figure 
2A, 2B). The patient admitted to using two potent steroid 
creams on the abdomen and thighs continuously for the 
last 2 months for a presumed diagnosis of atopic eczema. 
Clinical suspicion of Tinea incognito was confirmed by 
the presence of fungal elements observed on direct mi-
croscopic examination of the skin scrapings taken from 
the affected area and treated with 10% potassium hydrox-
ide; Trichophyton rubrum was isolated in culture. Com-
plete clinical and mycological cure were achieved after 4 
weeks of treatment with systemic itraconazole (200 mg 
per day orally) associated with topical antifungal cream 

FIGURE 1. A – Tinea incognito in a 4-year-old female child; B – the same patient with clini-
cal improvement after two weeks of treatment

FIGURE 2. A – Large erythematous scaly plaques on the abdominal area; B – concentric erythematous ring-like plaque, pustules at the 
edge of the lesion, discrete desquamation on the inner part of the thigh; C – normal skin aspect after 4 weeks of treatment
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based on terbinafine (Figure 2C). Clinical examination 
after 4 weeks of treatment showed complete resolution 
of the cutaneous lesion and the patient was not further 
followed-up. Informed consent on the publication of the 
case images was obtained from the patient. All proce-
dures performed in studies involving human participants 
were in accordance with the ethical standards of the in-
stitutional and/or national research committee and with 
the 1964 Helsinki declaration and its later amendments or 
comparable ethical standards.

DISCUSSION

In practice, the clinical picture of tinea incognito is mis-
leading, the majority of cases receiving correct treatment 
after a long delay of time and after different wrong topical 
and systemic treatments.1,2

Tinea incognito is in fact a steroid-modified cutaneous 
response as a consequence of extensive use of steroids by 
patients and by non-dermatologists. It was reported as 
representing approximately 40% of all tinea infections, al-
though in all cases it was confused with psoriasis, atopic 
eczema, impetigo, lupus erythematous, or rosacea.3,4

The incidence of tinea incognito appears to have in-
creased over recent years due to easier access to topical 
steroids by patients and hasty use of steroids by physicians 
(without confirmation of diagnosis in so-called “uncer-
tain” skin lesions).5,6 It has been demonstrated that potent 
topical steroids can increase the number of hyphae present 
on the surface of the skin in fungal infections and can com-
pletely change the clinical picture of the skin disease.7 Dif-
ferent fungi have been isolated in tinea incognito lesions 
during recent years (Trichophyton verrucosum, T. menta-
grophytes, T. rubrum, Epidermophyton floccosum, Micros-
porum canis, T. violaceum, T. schoenleinii, T. erinacei), the 
most involved one being T. rubrum.8

CONCLUSION

It is important to think of the diagnosis of tinea incognito 
in a case of atypical clinical lesion treated with steroids, in 
the absence of clear anamnesis, to perform a simple nonin-
vasive mycological examination; a positive therapeutic test 
with antifungal medication can be of help in some cases. 
This approach can avoid unnecessary laboratory investiga-
tions, including skin biopsy, especially in children, and can 
prevent further complications. 
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ABSTRACT

Introduction: Our article offers a deeper insight into an important occupational disease — coal 
workers' pneumoconiosis, with all its diagnosis difficulties, treatment steps, and strategies. 
Case presentation: A 33-year-old male patient, smoker, with 16 years of outside exposure to 
coal dust, presents shortness of breath and cough, which existed 4 months prior to presenta-
tion and progressed in time. The first chest X-ray has raised differential diagnosis difficulties 
with miliary tuberculosis, despite the patient’s exposure history. All the investigation proce-
dures performed afterwards (clinical examination, fibrobronchoscopy with microlavage and 
cytological examination, chest computed tomography, and routine laboratory investigations) 
were not enough to provide a certain and final diagnosis. Exploratory thoracotomy with lung 
biopsy was needed, and its findings started to sustain the professional disease diagnosis that 
had already taken shape. To exclude a disease which can evolve hand in hand, but also as 
a therapeutic application, we decided that a whole lung lavage was needed. Conclusion: Al-
though whole lung lavage could not be accomplished completely, the performed right middle 
lobe bronchoalveolar lavage had a huge impact, not only on the patient’s symptomatology, but 
also on the paraclinical results. 

Keywords: coal workers’ pneumoconiosis, bronchoalveolar lavage, inorganic dust
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INTRODUCTION

Coal worker’s pneumoconiosis (CWP), also known as black lung disease, is a 
chronic occupational lung disease caused by long-term inhaling of dust from 
coal or graphite.1,2 The inhaled dust resides in the lungs, where it progressively 
accumulates over time if the patient is subjected to prolonged exposure, because 
the lungs are unable to excrete the dust from the alveoli, leading to inflamma-
tion, fibrosis, and in more severe cases, necrosis.1 Two types of CWP have been 
described, the simple and massive form. Simple CWP is characterized by diffuse 
nodular opacities,3 it is usually asymptomatic, but may develop into progressive 
massive fibrosis (appears as large masses of dense fibrosis),4 which often leads to 
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respiratory insufficiency and secondary cardiac complica-
tions.5

Symptomatically, it is described by the presence short-
ness of breath, chronic cough, and black sputum, develop-
ing slowly towards clinically important respiratory dys-
function, pulmonary hypertension, and heart problems.1,5 

Bronchoalveolar lavage (BAL) recovers dust, cells, 
and proteins present on the epithelial surface of the low-
er respiratory tract, which is why it should be divided 
into samples for cytological, hematological, biochemi-
cal, and microbiological examinations.6 This method 
has been used to describe inflammatory and immune 
responses of the lower respiratory tract in destructive, 
infectious, neoplastic, and interstitial lung disease, in our 
case in CWP.7 The presence of inflammatory cells and 
enzymes involved in collagen degradation may lead to 
the advancement of more chronic modifications, second-
ary to exposure to harmful dusts.8 Besides all these, BAL 
is also considered a therapeutic procedure,9 having the 
capability to remove non-adherent cells and lung lining 
fluid from the mucosal surface, and also to analyze toxin-
induced changes in pulmonary epithelial integrity, cel-
lular damage, and surface release/accumulation of cellu-
lar inflammatory citokines.10 Whole lung lavage (WLL) 
is considered to be an effective addition to etiological 
therapies in pneumoconiosis, which can remove the dust 
accumulations and dust cells in the lungs and also sev-
eral fibrosis-related active substances. WLL can remove 
inorganic or organic dust and macrophages from the al-
veoli and also from the lung interstitial tissue, as it was 
demonstrated before it can improve not just the patient’s 
clinical symptoms, but it also delays the development of 
pneumoconiosis.11 

CASE PRESENTATION

We present the case of a 33-year-old male patient, smok-
er, coal worker (coal burner — an outside process) for 16 
years, without any significant personal pathological his-
tory, who appeared at the general practitioner’s office in 
early August 2016 with productive cough that existed 4 
months prior to presentation. 

The chest radiograph suggested the presence of miliary 
tuberculosis for which he was guided for further investiga-
tions to the Regional Pneumology Hospital. The routine 
laboratory investigation results did not show significant 
pathological modifications, except an increased erythro-
cyte sedimentation rate (ESR = 50 mm/h). 

 In August 2016, fibrobronchoscopy was performed, 
which revealed hyperemic mucous membranes in the right 
and left bronchi, with minimal mucus secretion. The cyto-
logic evaluation from the microlavage fluid acquired dur-
ing the procedure came back negative for tumor cells, and 
it was also negative for Ziehl-Neelsen staining. 

Native and contrast chest computed tomography (CT) 
was performed in the same month, which showed irregu-
lar nodular images with reduced dimensions and perilym-
phatic distribution in each bronchopulmonary segment on 
both sides. Thickened interalveolar septums in the apical 
area were also described. The final results of the CT imag-
ing were established as being inconclusive (Figure 1 and 
Figure 2).  

FIGURE 1. Section of upper lobe chest CT scan: interlobular and 
interalveolar septum thickening

FIGURE 2. Section of chest CT scan many of regular and irregu-
lar small opacities dispersed in both pulmonary areas
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The inconclusiveness of the CT results led to perform-
ing an exploratory thoracotomy with lung biopsy. The his-
topathological result revealed peribronchiolar, alveolar, 
and interstitial macrophages with black pigment inclu-
sions, suggestive for CWP. There was no local emphysema 
detected. 

Given the patient’s personal history of professional ex-
posure, he was hospitalized at the Occupational Medicine 
Department for further investigations and therapy.

Given the presence of extensive bilateral lesions and 
their density, as well as the patient’s age, an extensive bron-
choalveolar lavage was indicated, on segments, both as a 
therapeutic measure and for diagnostic purposes. 

In December 2016, right middle lobe bronchoalveolar 
lavage was performed, with the following results: the cyto-
logical examination showed macrophages 84.6%; lympho-
cytes 8.6%; elevated granulocytes 6.4% (neutrophils 5.0% 
and eosinophils 1.4%); mastocytes 0.4%; negative for tumor 
cells, negative for Ziehl-Neelsen staining. Coniophages, but 
also asbestos bodies (AB), pseudoasbestos bodies, and rare 
siderophages were present in the lavage fluid, thus revealing 
a definitive diagnosis: massive exposure to mixed dust. 

The chest radiograph was repeated 6 weeks after this 
procedure, showing a satisfying result: decreased density 
of the micronodules (Figure 3).

After the first clinical evaluation and after each inter-
ventional procedure, empiric antibiotic therapy had been 
administered, but without any significant modifications in 
clinical or paraclinical aspects. 

The patient agreed to the publication of his data, and the 
institution where the patient had been admitted, approved 
the publication of the case.

DISCUSSION

From all the described CWP types, the patient presented 
the simple form of pneumoconiosis, but the danger of a 
massive pulmonary fibrosis was still present.

In the case presented above, a bronchoalveolar lavage was 
the procedure of choice, since it is not just a diagnostic meth-
od, but it has also been used for therapeutic applications.9,12 

In the presented case, the important factor for a certain 
diagnosis was not just the presence of coniophages, but 
also the asbestos bodies which were identified during the 
BAL. Their presence can be related with the septum thick-
ening in the superior pulmonary lobe, but this is not char-
acteristic for CWP; similarly, siderophages appear specifi-
cally after iron exposure. The importance of the asbestos 
bodies is given by their carcinogenic properties, which 
require precise and regular check-ups. 

FIGURE 3. A – right middle lobe projection with large number of regular and irregular opacities before 
BAL; B – the same lung area in 6 weeks after the BAL

A B
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The goal-oriented medical management in this case 
placed emphasis on the improvement of the patient’s qual-
ity of health and well-being. The patient did not only pres-
ent symptomatic improvement, but the chest radiographs 
also showed a major improvement: the first X-ray in No-
vember 2016 showed diffuse nodular opacities that were 
first described as miliary tuberculosis; 6 weeks after the 
procedure, in January 2017, the X-ray showed decreased 
density of the opacities. As a conclusion, we can declare 
that bronchoalveolar lavage has proved to be a therapeutic 
procedure in this case. 

Particularity of the case

One of the most important particularities of the presented 
case is the patient’s age. Studies showed that most of the 
patients with CWP are 40 years old or older,13 in our case 
the patient was only 33 years old.

Another particularity is the fact that the subject is not 
an underground coal miner; he worked on the surface, 
where ventilation conditions are significantly better then 
in a closed, underground environment with dangerous 
conditions and no natural ventilation provided. 

CONCLUSIONS

Young age and significantly better working conditions did 
not prevent the patient from developing coal worker’s 
pneumoconiosis after 16 years of exposure, which present-
ed with sudden onset of symptomatology. In the presented 
case, despite the encountered difficulties in performing 
whole lung lavage, the patient presented clinical and ra-

diological improvement of CWP even after a simple bron-
choalveolar lavage. 
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ABSTRACT

Background: LEOPARD syndrome is a complex dysmorphogenetic disorder of inconstant 
penetrance and various morphologic expressions. The syndrome is an autosomal dominant 
disease that features multiple lentigines, electrocardiographic changes, eye hypertelorism, 
pulmonary valve stenosis or hypertrophic cardiomyopathy, genital malformations, and a de-
layed constitutional growth hearing loss, which can be associated with rapidly progressive se-
vere biventricular obstructive hypertrophic cardiomyopathy. No epidemiologic data are avail-
able on the real incidence of LEOPARD syndrome; however, this seems to be a rare disease, 
being often underdiagnosed, as many of its features are mild. Case presentation: We report 
the case of a 10-year-old female pediatric patient, diagnosed with obstructive hypertrophic 
cardiomyopathy at the age of 3 months, and recently diagnosed with LEOPARD syndrome. 
The patient first presented for a cardiologic examination at the age of 3 months, due to a 
murmur. She presented failure to thrive and psychomotor retardation, and was diagnosed with 
biventricular obstructive hypertrophic cardiomyopathy for which she had received high-dose 
beta-blocker therapy. At the age of 7 years she underwent a biventricular myectomy for relief 
of outflow tract obstruction, completed with another myectomy after 2 years due to progres-
sive increase of pressure gradient in the left ventricular outflow tract. Prior to the second sur-
gical intervention, multiple lentigines appeared on her skin, and genetic testing revealed the 
presence of LEOPARD syndrome. Conclusion: LEOPARD syndrome is a rare disease, which 
can be very difficult to diagnose, especially based on features other than lentigines. Cardiac 
involvement in LEOPARD syndrome can be progressive and requires multiple medical and 
surgical interventions. 
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INTRODUCTION

LEOPARD syndrome (LS) is an uncommon genetic au-
tosomal dominant disease that includes the following 
entities: Lentigines, Electrocardiographic abnormalities, 
Ocular hypertelorism, Pulmonary stenosis, Abnormal 
genitalia, Retarded growth, and Deafness.1 

Th e prevalence of this rare syndrome is not known pre-
cisely, though a minimum of 200 patients have been re-
ported.2,3

LS is the result of diff erent missense-mutations in one of 
3 genes — PTPN11 = 90%, RAF1 <5%, BRAF <5%.1

Cardiac abnormalities found in patients with LS include 
electrocardiographic abnormalities and anatomical mal-
formations, hypertrophic cardiomyopathy (HCM) being 
currently described as the most frequent abnormality (in 
up to 80% of cases).1 

CASE REPORT

We herein present the case of a 10-year-old female pediat-
ric patient, who fi rst presented for a cardiologic examina-
tion in infancy, at the age of 3 months, due to a murmur. 

Her family history was positive for HCM, having an aunt 
diagnosed with HCM, who died suddenly at the age of 35. 

At time of the fi rst cardiac evaluation, she presented 
failure to thrive and psychomotor retardation. She was 
diagnosed with biventricular obstructive HCM, for 
which beta-blocker therapy was initiated, with incremen-
tal dosage.

At the age of 7 years she presented with decreased exer-
cise capacity, growth retardation (BW: 17 kg, H: 109 cm), 
and pallor, without any other changes at the skin level. She 
also presented mild psychic retardation and polymorphic 
dyslalia. Th e electrocardiogram revealed both left  and 
right ventricular hypertrophy, and impaired repolariza-
tion. An intermittent inferior atrial rhythm was found at 
the 24-hour ECG Holter monitoring.

Th e echocardiography showed severe biventricular ob-
structive HCM, with a peak gradient of 190 mmHg in the 
left  ventricular outfl ow tract (LVOT), and of 60 mmHg in 
the right ventricular outfl ow tract (RVOT), respectively. 
Severe diastolic dysfunction of the left  ventricle was also 
found (Figure 1). No pulmonary valvular stenosis was 
found in this patient.

FIGURE 1. A – Transthoracic 2D-echocardiography, left parasternal long axis, showing severe symmetric 
HCM; B – CW Doppler interrogation of the left ventricular outfl ow tract, showing a peak gradient of 189 
mmHg; C – CW Doppler interrogation of the right ventricular outfl ow tract, showing a peak gradient of 60 
mmHg; D – evaluation of left ventricular diastolic function by PW Doppler interrogation at the tips of the 
mitral valve leafl ets, showing severe diastolic dysfunction.
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Th e patient underwent a Morrow myectomy for relief 
of the LVOT obstruction, and right myectomy for relief 
of the RVOT obstruction. Immediately aft er surgery, she 
presented a transitory complete AV block, but with subse-
quent spontaneous recovery of the sinus rhythm.

At the 3-month follow-up aft er surgery, the peak gradi-
ent was 70 mmHg in the LVOT and 15 mmHg in the RVOT. 
Left  ventricular diastolic dysfunction remained severe, 
and beta-blocker therapy was continued aft er surgery.

One year aft er surgery, at the age of 9, multiple len-
tigines appeared on the patient’s skin (Figure 2). She pre-
sented reduced exercise capacity, fatigability, palpitations, 
and angina. At that point, echocardiography revealed an 
increase in the peak pressure gradient in the LVOT to 115 
mmHg, a medium mitral regurgitation, but with no signifi -
cant residual obstruction in the RVOT. 

Th e patient underwent a second extensive Morrow my-
ectomy for relief of the LVOT, at only two years aft er the 
fi rst intervention.

At that point, genetic testing was carried out, which 
identifi ed a missense-mutation of the PTPN11 gene, the 
patient being consecutively diagnosed with LEOPARD 
syndrome. No deletions and duplications were identi-
fi ed by multiplex ligation-dependent probe amplifi cation 
(MLPA) technique for 35 of the 40 exons of MYH7 gene 
and for 29 of the 35 exons for MYBPC3 gene, the two genes 
most frequently involved in the pathogenesis of HCM. 

At the 3-month follow-up aft er the second surgery, 
echocardiography revealed a signifi cant decrease in the 
LVOT obstruction, with a peak residual gradient of 23 
mmHg at that level and improvement of the left  ventricle 
diastolic function (Figure 3).

Aft er the second myectomy, exercise capacity of the pa-
tient had improved, and she no longer presented angina. 

Th e legal guardians/parents of the pediatric patient 
agreed to the publication of her data and the institution 
where the patient had been admitted, approved the pub-
lication of the case.

FIGURE 3. A – CW Doppler interrogation of the left ventricular outfl ow tract, showing a peak gradient of 
23 mmHg; B – evaluation of left ventricular diastolic function by PW Doppler interrogation at the tips of the 
mitral valve leafl ets, showing normal diastolic function.

FIGURE 2. Multiple lentigines on the posterior chest wall and 
shoulders
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DISCUSSIONS

LS is a rare “neuro-cardio-facial-cutaneous” genetic syn-
drome, first described by Zeisler and Becker in 1936, in a 
woman aged 24 years, who presented generalized lentigi-
nes, hypertelorism, pectus carinatus, and prognathism.1 
In 1962, Moynahan described the syndrome in association 
with cardiac anomalies and short stature.1

LS is more frequently inherited as an autosomal domi-
nant trait, but sporadic cases are also described.4 In 90% 
of the cases, LS occurs due to a missense type of mutation 
in PTPN11 gene, other involved genes being RAF1 and 
BRAF, each implicated in less than 5% of cases.1 In our case 
a missense-type mutation in PTPN11 gene was also found. 

The acronym of LS results from the first letters of the 
major signs and symptoms of the disorder: lentigines 
(100%); electrocardiographic abnormalities (75–80%); 
ocular hypertelorism (75%); pulmonary stenosis or HCM 
(comprising 95%); abnormal genitalia (50%); retarded 
growth (40–50%), and deafness (15–25%), showing that 
in LS, clinical manifestations are highly variable.1

The diagnostic hallmark of LS are lentigines, which 
sometimes become apparent only after puberty.5,6 In our 
case, lentigines only appeared when the girl was 9 years old, 
genetic testing being performed afterwards, revealing LS. 

The presence of lentigines and two other symptoms allow 
a clinical diagnosis. When lentigines are missing, the clini-
cal diagnosis can be made in the presence of three symp-
toms and one first-line relative diagnosed with LS.7,8 In our 
case, besides lentigines, three other criteria were present 
— electrocardiographic abnormalities, HCM, and retarded 
growth. Other signs and symptoms were not found, this be-
ing consistent with the clinical heterogeneity of the disease.

In LS, the most frequently associated cardiac abnormal-
ity is HCM, occurring in about 80% of cases, while about 
30% of patients have right ventricular hypertrophy, and in 
up to 40% of cases a significant obstruction of the LVOT 
may be associated.1,9,10 In our patient, a biventricular hy-
pertrophy was diagnosed.

Cardiac disease in LS can be progressive, patients with 
such anomalies requiring periodic assessment.4 In our case, 
the severity of HCM progressed over the years, requiring 
two surgical interventions for relief of the ventricular out-
flow tracts. Although the onset of disease was in early in-
fancy, cardiac disease in this patient cannot be included in 
the category of critical congenital heart disease.11 

When the associated cardiac anomalies are only mild, 
the long-term prognosis of LS seems to be benign, while 
the association of HCM in LS patients increases the risk for 
adverse events during follow-up.12 The phenotype with a 

severe, obstructive left ventricular hypertrophy (as in the 
present case) may represent a risk factor for adverse clini-
cal outcome in patients with LS and HCM, in whom a close 
monitoring and follow-up is mandatory. There were no ad-
verse events developed during the follow-up in our case. 

CONCLUSION

LEOPARD syndrome is a rare disease, which can be very 
difficult to diagnose, especially based on features other 
than lentigines, and identification of LS in infants and 
young children can represent a challenge. Cardiac involve-
ment in LEOPARD syndrome can be progressive and re-
quires multiple medical and surgical interventions. 
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ABSTRACT

Introduction: Epithelioid hemangioendothelioma is a rare, locally aggressive vascular tumor, 
originating from soft tissue, bone, skin, and organs such as the liver or lung, exceptionally 
located in the oral cavity. Most of the cases of oral epithelioid hemangioendothelioma are as-
ymptomatic, and diagnosis is hampered by the fact that the histological features are somewhat 
between hemangioma and angiosarcoma, with epithelioid cells, intracytoplasmic vacuoles, 
low mitotic activity, and (rarely) necrosis. Immunohistochemical analysis is required to rule out 
carcinoma or other epithelioid vascular neoplasms. Case presentation: We present a rare 
case of a 59-year-old Caucasian male patient with oral epithelioid hemangioendothelioma for 
which clinical and cytological diagnosis was difficult, in spite of the patient’s history. The lesion 
was nonspecific, mimicking ulcerative stomatitis, but histological and immunohistochemical 
evaluation finally managed to establish the right diagnosis. Subsequently, the patient under-
went surgical excision of the lesion followed by oncological treatment — chemotherapy. Con-
clusions: Although at first examination seemed that another lesion has developed, rigorous 
histology and immunohistochemistry tests proved the presence of epithelioid hemangioen-
dothelioma, a very rare entity located in the oral cavity, which required a proper surgical and 
oncological approach. 
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INTRODUCTION

First described as a distinctive entity in 1982 by Weiss and Enzinger, epithelioid 
hemangioendothelioma (EHE) is a rare malignant vascular tumor of intermedi-
ate malignant potential, originating from endothelial cells.1–4 In most cases tu-
mor growth is slow and painless. The tumor is usually located in the soft tissue of 
the extremities and less frequently in the liver, lung, pleura, bones, skin, lymph 
nodes, and central nervous system.2,5–7 EHE is rarely diagnosed in the head and 
neck region, and even more rarely in the oral cavity.2,3 The World Health Or-
ganization (WHO) classifies EHE as a locally aggressive tumor with metastatic 
potential; the clinical and histological behavior is intermediate between heman-
gioma and angiosarcoma.1–8 A series of histologic types of hemangioendothe-
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lioma were described: kaposiform, Dabska-retiform (or 
hobnail), compound or complex, low grade polymorphic 
and epithelioid, the latter being considered the most ag-
gressive type, with high metastatic potential.7

EHE is typically found as an asymptomatic solitary 
mass, with poorly defined infiltrative borders and pain-
less growth.7 On microscopic examination, the epitheli-
oid cells are usually polygonal or round, arranged in nests 
and cords, with wide eosinophilic cytoplasm, but spindle-
shape cells may be sometimes found. Tumor cells are fre-
quently located in a fibromyxoid stroma and have round 
or ovoid vesicular nuclei, fine and dispersed chromatin, 
prominent intracytoplasmic vacuoles, and no evident nu-
cleoli. These morphological aspects can also be found in 
other neoplasias (carcinomas, melanomas, other epithe-
lioid sarcomas), thus making diagnosis very difficult. In 
general, cellular atypia is discreet, and the mitotic activity 
is low.3,4,7,8

The vascular phenotype can be identified with endothe-
lial markers such as CD31, CD34, and von Willebrand fac-
tor. The latter provides high specificity with cytoplasmic 
marking, whereas CD31 and CD34 are more sensitive.4,7

Because of the rarity of EHE, there is no standard for 
treatment, and only few therapeutic options are available.4 
Considering the intermediate malignant potential of EHE, 
the treatment of choice is surgical and consists of wide lo-
cal excision of the primary tumor and close clinical follow-
up due to the possibility of metastatic lesions and the risk 
for local recurrences.3

We present a case of a patient with oral epithelioid he-
mangioendothelioma for which clinical and cytological di-
agnosis was difficult, in spite of the patient’s history. The 
lesion was quite common, imitating ulcerative stomatitis, 
but histological and immunohistochemical evaluation fi-
nally established the diagnosis. The patient gave informed 
consent allowing the publication of his data, and the insti-
tution where the patient had been admitted, approved the 
publication of the case.

CASE PRESENTATION

A 59-year-old Caucasian male patient presented to our 
department with an ulcerated, painless, progressively 
enlarging mass, which appeared 3–4 months before at 
the right side of the palate. Previously, it was associated 
with multiple ulcerative lesions which have healed with 
topical treatment. On oral examination, a 2-cm round, 
slightly raised mass was found at the right posterior part 
of the hard palate, next to the second molar, showing 
a small ulcerated, hemorrhagic area on the top. The 
tumor had an edematous, well-defined border at the 
mucous membrane, without clear evidence of bone in-
volvement. No similar lesions were identified in the oral 
cavity or skin, and no cervical lymph nodes were pal-
pable. The radiographic appearance of the area was nor-
mal, without signs of bone resorption. Initial diagnosis 
was ulcerative stomatitis, and a topical prescription was 
done (Figure 1).

FIGURE 1. Preoperative clinical aspect: right palatal bleeding 
ulceration, located on a slightly protruding area

FIGURE 2. Cytological aspect: various cohesive, fusiform cells 
can be noted. Cytological diagnosis largely depends on the region 
of the tumor from which the sample was harvested, thus the aspect 
can often be nonspecific (ob. × 20, col. HE).
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The patient's history revealed an episode of deep venous 
thrombosis on the right groin 10 years before, for which he 
received medical treatment. He was operated for a vascular 
tumor located in the right groin 3 years before. In the same 
year, he underwent D6 laminectomy with incomplete exci-
sion of an extradural tumor mass. In both situations, histol-
ogy showed epithelioid hemangioendothelioma, and the 
patient followed chemotherapy immediately after surgi-
cal treatment (six cycles of the MAID protocol – Mesna, 
Doxorubicin, Ifosfamide, and Dacarbazine). The patient 
was followed-up with CT scans performed yearly, the last 
one 2 weeks before presenting in our department. These 
examinations indicated multiple stable tumor masses, lo-
cated in the lungs, liver and vertebra, but no mention of 
any oral (palatal) lesion.

Fine-needle aspiration of the oral lesion was performed, 
but the cytological aspect was nonspecific, paucicellular 
with epithelial cells without atypia, numerous inflamma-
tory cells in the background, small, uniform cells without 
significant pleomorphism, and rare spindle-shaped cells in 
a mixoid stroma (Figure 2).

Excisional biopsy was performed under local anesthe-
sia, and the histological examination indicated multiple tu-
moral nodules infiltrating the salivary structures. Tumoral 
structures were formed by an abundant mixoid stroma 
with round or spindle cells with an epithelioid aspect, ar-
ranged in cords. Tumor cells were uniform, without pleo-
morphism, with a few mitoses and atypia, and extensive 
necrotic areas located in the deeper parts of the tumor 

(Figure 3). On immunohistochemical examination, CD31 
and CD34 staining confirmed the vascular endothelial na-
ture of the tumor, and there was also a positive reaction for 
Factor VIII and cytokeratins AE1/AE3; however, PS100 
was found negative.

The patient underwent wide local excision of the right 
palatal mass and the underlying bone under general an-
esthesia, followed by the placement of a palatal prosthe-
sis in order to protect the healing process and to observe 
possible local recurrences. Surgical treatment was limited 
to tumor excision, without extensive reconstructive pro-
cedures due to the presence of multiple tumor locations 
and the high risk of local recurrence, but also taking into 
consideration the patient's option (Figure 4). Afterwards, 
the patient restarted chemotherapy — five cycles of Tax-
otere followed by Vinorelbine, which was changed with 
Gemcitabine due to digestive toxicity. He also underwent 
symptomatic radiotherapy into the D6, D7, and D8 verte-
bral area using a 30Gy total dose in 2Gy daily fractions. The 
patient died after two years as a result of disease progres-
sion, but without any signs of recurrence in oral cavity.

DISCUSSIONS

Although intraoral EHE has been described earlier, the lit-
erature is difficult to assess because the lesion received var-
ious names over time. Most reported cases were clinically 
diagnosed as benign entities including pyogenic granulo-
ma, fibroma, peripheral giant cell granuloma, peripheral 

FIGURE 3. Histological aspect of the epithelioid hemangioen-
dothelioma: proliferation of epithelial endothelial cells of different 
sizes and various shapes, some spindle-shaped with eosinophilic 
cytoplasm, with patches of vacuolar cytoplasm. Some of the cells 
show intracytoplasmic lumens (ob. × 20, col. HE). FIGURE 4. Postoperative aspect (7 days after surgery)
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ossifying fibroma, inflammatory fibrous hyperplasia, and 
necrotizing ulcerative gingivitis.2,3,9 The case reported here 
is similar to those reported earlier in the literature, as the 
initial hypothesized clinical diagnosis was that of ulcerative 
gingivitis. The great number of EHE that are clinically di-
agnosed as benign lesions can be quite problematic, since 
it is a type of neoplasm with malignant biological behavior 
that is intermediate between hemangioma and conven-
tional angiosarcoma, with reported cases with aggressive 
behavior and multiple local recurrences.2,3

The clinical features of EHE include a solitary mass 
localized either superficial or deep, asymptomatic, with 
poorly delimited contour, infiltrating the adjacent struc-
tures.5,8 Sometimes the tumor may show multifocal or 
metastatic behavior. The case presented here was painless, 
with no important complaint except for a slight deforma-
tion of the palate and persistent 'ulcerative stomatitis'.

Radiological investigations are usually nonspecific, 
showing a poorly defined osteolytic lesion, with resorp-
tion or destruction of the underlying bone.3 Our patient 
had no radiographic changes either on orthopantomogra-
phy or CT scan.

So far, the pathogenicity of EHE has not been totally 
elucidated. For some authors the distinction among he-
mangiendotheliomas is controversial, since they believe 
these lesions represent a sub-type of low grade angiosar-
coma, which is less cellular, less pleomorphic, and it has 
lower mitotic activity.7,10

There are no clear criteria for predicting the biologic 
behavior of EHE; however, it was indicated that the pres-
ence of an increased number of mitoses, significant cellular 
atypia, high proportion of spindle cells, areas of necrosis, 
and metaplastic bone formation can be considered mor-
phological signs of tumors with a more aggressive behavior 
and more reserved prognosis, associated with a high risk 
of recurrences and regional or distant metastases.3 In our 
patient, histological assessment highlighted spindle cells 
and extensive areas of necrosis, but only a few mitoses and 
discrete cellular atypia, suggesting that the lesion had in-
termediate aggressiveness.

On cytological examination, EHE usually presents with 
round or oval epithelioid cells with moderate cytoplasm 
and nuclei with moderate pleomorphism, rare mitosis, and 
sometimes pseudo-inclusions,11 but in our case the cytolo-
gy was nonspecific, describing only the cells on the smear, 
without indicating a diagnosis.

As the morphological characteristics of EHE are non-
specific, the lesion can be confused with many others, 
including hemangioma, squamous cell carcinoma, or 
melanoma.3 Immunohistochemical tests are important for 

establishing the diagnosis, with the majority of intraoral 
EHE lesions being immunoreactive to CD34, CD31, factor 
VIII-RAg, and vimentin, highlighting the epithelioid en-
dothelial origin of the entity.3–5,7,12 The samples obtained 
from our patient showed immunoreactivity to CD31, 
CD34, and factor VIII, and also for cytokeratin AE-1/AE-3 
(this latter aspect might create confusion with squamous 
cell carcinoma).

Recent molecular studies demonstrated a consistent ge-
netic abnormality – t(1,3)(p36.23;q25.1) – in EHE of vari-
ous anatomic sites. The translocation fuses CAMTA1 on 
1p36.23 to WWTR1 on 3q25.1 and is particular for EHE, 
being helpful as a molecular diagnostic tool in challenging 
situations.13

A tumor with uncertain biological behavior, EHE can 
present local aggressive behavior in some cases, with pos-
sible distant metastases, while in other cases the clinical 
evolution might be painless, with healing after complete 
surgical resection. The rarity of this disease hinders the de-
velopment of standardized therapeutic protocols; there-
fore, management and follow-up are to be established on 
an individual basis for each patient.7 Wide local excision 
was chosen as the therapeutic option in the majority of 
cases reported in the literature, because of the interme-
diate malignant potential of the EHE;3 also, conservative 
procedures may favor the local recurrence of the lesions. 
Oncologic therapy (chemotherapy, radiotherapy) were 
suggested for the treatment of EHE, but with unsatisfac-
tory results.3,12

The evolution and prognosis of EHE are intermediate 
between those of hemangioma and angiosarcoma, and of-
ten remain unpredictable, unrelated to microscopic find-
ings. The tumor’s aggressiveness is given by the high rates 
of metastasis (20–30%) and mortality (10–20%), especially 
when it affects soft tissues and organs.3,7,8,12 Reported cases 
have emphasized that lesions located in the upper gingiva 
and oral mucosa are the ones with most relapses.3,7

Clinical patterns with prognostic significance in EHE 
have been investigated in a recent internet registry study 
comprising a large group of patients. No difference was 
found in survival rate based on the presence of metastat-
ic disease or single organ versus multiple organ involve-
ment.14

Based on our patient's medical history, clinical and ra-
diological data, and especially the histological aspects, we 
considered the case as an advanced form of multifocal epi-
thelioid hemangioendothelioma with slow development. 
One of the lesions appeared intraorally, mimicking a be-
nign lesion, and thus it was initially difficult to establish a 
proper diagnosis. After surgical treatment, the patient un-
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derwent complex oncological treatment (chemotherapy 
and radiotherapy). The current concept is that separate 
lesions are independent primary tumors rather than me-
tastases.15

CONCLUSIONS 

The physician should bear in mind the possibility of rare le-
sion development when the oral cavity is examined. These 
lesions require careful histopathological and immuno-
histochemical evaluation to establish the right diagnosis. 
Epithelioid hemangioendothelioma is extremely rarely lo-
cated in the oral cavity and needs various diagnostic tech-
niques to be recognized and treated properly, especially 
considering its malignant biological behavior.
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ABSTRACT

Introduction: Pityriasis rosea (PR) is a widespread skin erythemato-squamous eruption, occur-
ring mostly in young adults. Case presentation: A 9-year-old patient presented with multiple 
lesions developed after streptococcal pharyngitis and erythema nodosum diagnosed and 
treated with penicillin prior to the PR. Conclusion: This unique case should be considered a 
coincidence of two consecutive diseases. 

Keywords: infection, purpura, therapy, pityriasis rosea, erythema nodosum
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INTRODUCTION

Pityriasis rosea (PR) is a skin disorder characterized by higher prevalence in 
healthy young adults, occurring mostly during spring and fall, with self-limited 
course, rare relapses, associated with a possible viral etiology: human herpes 
virus 6 and human herpes virus 7, Epstein-Barr virus and cytomegalovirus.1,2

In classical cases of PR, a “herald” lesion precedes the eruption, being de-
scribed as a larger erythematous plaque sharply demarcated and covered by fine 
scales, followed after a couple of days by numerous erythematous scaly plaques 
distributed mostly on the trunk and proximal extremities. The typical distribu-
tion of the lesions along the cleavage lines of the skin creates the “Christmas 
tree” pattern characteristic for pityriasis rosea. Each plaque, of different size, is 
well delineated and covered by thin scales with a distinctive feature — a “collar-
ette” scale. The lesions heal spontaneously in 6–8 weeks; in rare cases, they can 
be accompanied by discrete pruritus.
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It is not a rare disease so, apart from classical type, many 
so-called atypical forms have been described, and thus pit-
yriasis rosea can become an enigma or a surprise.1

CASE PRESENTATION

A 9-year-old girl was seen in consultation at the Dermatol-
ogy Department for multiple erythematous scaly plaques 
scattered on the face, scalp, neck, and the presternal area. 
The patient had been hospitalized 6 weeks prior to this 
consultation for erythema nodosum on the inferior limbs. 
Family members described the presence of tender, ery-
thematous, subcutaneous nodules on the anterior surface 
of the lower extremities accompanied by fever, malaise, 
and upper respiratory tract infection. Nasopharyngeal and 
throat swabs were analyzed for beta-hemolytic streptococ-
ci and the result revealed group A beta-hemolytic Strepto-
coccus. Apart from high anti-streptolysin O (ASO) titer, 
all usual lab parameters were within normal limits, and 
chest X-ray was normal.

Streptococcal pharyngitis and erythema nodosum were 
admitted as diagnosis, and intramuscular benzathine peni-

cillin G was recommended for 10 days, with positive re-
sults: clearance of the skin lesions and negative throat cul-
ture. The child was closely followed-up by a pediatrician, 
and the lesions completely healed within the next 4 weeks.

Six weeks after the previous hospitalization, she was 
referred to the Dermatology Unit for asymptomatic ery-
thematous scaly plaques scattered on the face, scalp, neck, 
and presternal area (Figure 1, A–D). She was apparently in 
good condition, with no fever and no systemic complaints, 
and clinical examination failed to reveal pathological find-
ings. The total blood count, blood chemistry, and erythro-
cyte sedimentation rate were within normal limits. KOH 
examination and fungal culture did not reveal any fungal 
elements. Serological test for syphilis (rapid plasma regain, 
RPR) was negative. No drug intake was admitted at the 
moment of current hospitalization.

A skin biopsy was taken, and the histological report 
described hyperkeratosis, focal parakeratosis, discontinu-
ous hypergranulosis, moderate irregular acanthosis, exo-
cytosis, spongiosis, and minor lymphocytic infiltrate in 
the superficial dermis. A diagnosis of pityriasis rosea was 
established, based on the clinical examination and histo-

FIGURE 1. Erythematous scaly plaques scattered on the face (A and B), neck and the presternal area (C), 
and on the scalp (D).
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logical report, excluding guttate psoriasis, dermatophy-
tosis, secondary syphilis, lichen planus, or drug eruption. 
Emollients have been prescribed and the child was seen 
weekly for the following 6 weeks. No other lesions have 
been developed after the treatment, and previous lesions 
faded slowly. Informed consent for the publication of the 
case was obtained from the child’s mother.

DISCUSSION

PR commonly affects adolescents and young adults, cases 
reported in children being rarer.1 Although PR is not a rare 
disease, its etiology is still not completely understood. In-
fectious agents (human herpes virus 6 and human herpes 
virus 7, Epstein-Barr virus and cytomegalovirus), drugs 
(ACE inhibitors, hydrochlorothiazide, captopril, barbi-
turates, gold, metronidazole, allopurinol, nimesulide, 
rituximab) and environmental factors have been incrimi-
nated.1–4

Apart from the classical plaque type, atypical morpho-
logical variants of PR exist: urticarial, vesicular, bullous, 
lichenoid, purpuric, erythema multiforme-like, and exfo-
liative type.5,6 A history of preceding respiratory or gastro-
intestinal infection and isolation of beta-hemolytic strep-
tococcus in throat cultures were confirmed in PR.7 

CONCLUSIONS

The present case of PR is distinctive for the following ele-
ments: occurrence at a young age (9 years), plaque-type 
PR lesions distributed on the scalp, face, neck, and prester-

nal area, no “herald” lesion, and diagnosed 6 weeks after 
streptococcal pharyngitis and erythema nodosum treated 
with intramuscular benzathine penicillin G.

Among previously reported cases of PR we have not 
found any information concerning a possible link between 
streptococcal erythema nodosum preceding PR or any 
other similar reported cases. In these circumstances, we 
should probably consider the coincidence of two consecu-
tive diseases rather than a probable trigger factor for PR. 
More than 200 years after its first description, PR remains 
a clinical entity with many unclear facets.
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ABSTRACT

Introduction: Our article underlines the importance of a good professional anamnesis, know-
ing all the chemical components with which the patient had been exposed to during her active 
life as a teacher. Case presentation: A 64-year-old female patient, teacher for 27 years, who 
had been retired for six years, presented cough with white phlegm and shortness of breath oc-
curring during physical exertion, diffuse thoracic pain, and fatigue. Several lung functional tests 
were performed, which established the diagnosis of irreversible minor mixed ventilatory dys-
function. In order to establish the etiology of the patient’s symptoms, multiple clinical, laborato-
ry, imaging, and functional investigations were performed including a chest radiograph, pulmo-
nary functional testing, bronchial reversibility testing, a thoracic CT scan, fibrobronchoscopy, 
alveolar-capillary diffusion capacity measurement, otorhinolaryngology examination, thyroid 
ultrasound, as well as a cardiological consult. Finally, a positive diagnosis was established: 
bronchial hyperreactivity syndrome, chalk dust-induced diffuse pulmonary fibrosis. Conclu-
sion: An essential part of clinical practice is a proper anamnesis, including detailed information 
on the professional history and exposure, as well as the composition of the dust/particles with 
which the patient had been in contact with. 

Keywords: chalk dust, pulmonary fibrosis, bronchial hyperreactivity, chronic cough 
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INTRODUCTION

Pulmonary fibrosis is a condition in which fibrous tissue is formed in the pul-
monary tissues. The accumulation of excess fibrous connective tissue causes a 
thickening of the alveoli, leading to blood hypoxia. As a consequence, patients 
present dyspnea.1 Interstitial lung diseases (ILD) can be related to specific ex-
posures, diseases associated with systemic conditions, and diseases of unknown 
cause.2 Various causes for secondary pulmonary fibrosis include inhalation of 
environmental and professional toxins, such as metals, asbestos, or silica dust, 
and exposure to chalk dust, frequently cited as a source of fine particulate matter 
in schools.3 

Chalk is a white sedimentary carbonated rock, a type of mineral composed of 
calcite. Recent studies showed that blackboard chalk contains mainly gypsum 
(CaSO4), calcite (CaCO3), dolomite (CaMg(CO3)2), kaolinite, and some impuri-
ties such as silica and organic adhesives, in combination with different concen-
trations of trace elements such as Al, Cr, Mn, Fe, Co, Ni, Si, Pb.3–5
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Since blackboard chalk is used as a writing tool by 
teachers, the amount of inhaled total dust, inorganic dust, 
non-SiO2 inorganic dust, and calcium is significantly high-
er in the lung tissue.6,7 Studies have been made on the as-
sociation between professional exposure to chalk dust and 
respiratory disorders in school teachers, such as chronic 
bronchitis, asthma, upper respiratory tract symptoms, 
aphonia, and recurrent pulmonary tract infections, and 
also its relationship with pulmonary fibrosis.8,9

Pulmonary fibrosis is an illness where cough may be the 
predominant symptom. Does the illness cause the cough 
or is the cough (through its underlying etiology) the ac-
tual cause of the illness? — this is the key question asked 
throughout many studies. Cough hypersensitivity syn-
drome is the most accurate and convenient diagnosis that 
labels the patient’s chronic cough. Starting from cough 
hypersensitivity syndrome as the primary diagnosis, it is 
essential to recognize the different phenotypes of allergic 
airway inflammation and, in most cases, a non-allergic in-
flammatory condition, thus providing a proper clinical and 
therapeutic management of these patients.10 

The level of inflammation is linked to airway sensitiv-
ity, airway wall thickening, and airway hyperreactivity. 
Bronchial hyperresponsiveness (BHR) is described as an 
enhanced bronchial constriction triggered by different in-
haled particles. It is considered a trademark of the inflam-
matory response in bronchial asthma and is related to the 
severity of the disease, being a clinical target for therapeu-
tic interventions. Drawing a parallel, less is known about 
the mechanisms and frequency of BHR in subjects with 
chronic obstructive lung disease.11 

Besides clinical examination, further tests are used 
to diagnose pulmonary fibrosis and BHR, such as lung 
functional testing and chest X-rays. Pulmonary fibrosis is 
a restrictive pulmonary disease, usually accompanied by 
reduced gas transfer, which may be marked clinically by 
desaturation after physical exertion.1,12 Lung functional 
testing is used to diagnose the existing respiratory prob-
lem.13 Studies on different professional categories have 
shown that airway obstruction due to chalk powder in-
halation has significantly declined and, in addition, it was 
shown that the lower airflow parameters were significantly 
lower in workers from the chalk sacking area, with a higher 
concentration of dust in the workplace, compared to sub-
jects from other workstations.3,13

CASE PRESENTATION

We present the case of a 64-year-old female patient, non-
smoker, who had been a teacher for 27 years and has been 

retired for 6 years, with a medical history that included 
chronic cough since she had retired (around exposure ces-
sation), mixed dyslipidemia, and cholecystectomy. The 
chronic cough persisted in the last 5–6 years, with less and 
more intense cough episodes, for which the patient was 
treated at the local hospital with antibiotics and symptom-
atic therapy in several occasions. 

From the patient medical history, we can reveal that in 
January 2012 she presented cough with phlegm, thoracic 
pain, dyspnea, fatigue, and asthenia, and was diagnosed 
with right basal pneumonia for which she had been treated 
with antibiotics. After treatment, the patient did not present 
any improvement, neither in the clinical nor the radiological 
aspect from presentation, which led to the patient’s referral 
to the local Pneumology Hospital. A lung functional testing 
was performed, which revealed a minor mixed ventilatory 
dysfunction, with the following results: forced vital capac-
ity (FVC): 72%; forced expiratory volume in 1st second 
(FEV1): 74%; FEV1/FVC ratio: 112; peak expiratory flow 
rate (PEFR) or peak expiratory flow (PEF): 53%; forced 
expiratory flow 25–75% (FEF25–75%): 68%. Afterwards, in 
October 2014, the patient presented another respiratory in-
fection, for which she was treated with a new series of antibi-
otics; otorhinolaryngology check-ups were also performed, 
but with inconclusive results. Moreover, the pulmonary 
functional testing was repeated, which showed a significant 
decrease in the measured lung parameters: FVC 59%; FEV1 
65%; FEV1/FVC ratio 109; PEF 63%; FEF25–75% 78%, with 
a negative reversibility test. Fibrobronchoscopy and a CT 
scan were ordered, which excluded a malignant process, but 
confirmed the diagnosis of pulmonary fibrosis. For a prop-
er differential diagnosis, a cardiological consult was per-
formed, which excluded the presence of heart disease. Au-
toimmune diseases with lung involvement were also ruled 
out with laboratory testing of immunological markers. The 
established diagnosis was right basal pneumonia with suspi-
cion of asthma, but the negative results of the bronchial re-
versibility test made this diagnosis improbable. The patient 
received antibiotics, inhalators, and systemic corticosteroid 
treatment, as well as antileukotrienes for three weeks.

The patient appeared at our medical office for the first 
time in February 2017, to investigate the occupational as-
pects of her existing pulmonary pathology, complaining of 
the following symptoms: chronic cough with difficult ex-
pectoration, and also periodically presenting cough crises 
with associated hoarseness, effort dyspnea, rhinorrhea, 
and palpitations. 

During clinical examination, the pulmonary ausculta-
tion revealed rhonchi sounds, decreased vesicular breath-
ing sounds, and a prolonged expiratory phase. 
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To exclude other etiologies regarding the patient’s 
symptoms, several tests were made, including nasal and 
pharyngeal swab (both came back negative), thyroid 
hormone test (within normal range), as well as thyroid 

ultrasound, which showed chronic thyroiditis. The ENT 
check-up was repeated, but there were no significant 
pathological modifications found. The chest radiograph 
performed prior to hospitalization also excluded a me-
diastinal syndrome and confirmed the interstitial pulmo-
nary fibrosis (Figure 1). Empiric antibiotic and inhalation 
therapy with long-acting beta-agonist bronchodilators 
(LABAs) in addition to inhaled corticosteroids (ICSs) 
had been started, with the recommendation of reevalua-
tion after 30 days.

In March 2017, we repeated the lung functional testing 
and the bronchial reversibility test. The bronchial revers-
ibility test was again negative for asthma: before bron-
chodilatation FVC: 59%; FEV1: 56%; FEV1/FVC ratio: 
79.06; PEF: 51%; FEF25–75%: 38%; and after bronchodila-
tion: FVC: 63%, FEV1: 58%; FEV1/FVC ratio: 77.93; PEF: 
58%; FEF25–75%: 45%. 

The symptoms were still persisting despite the therapy 
with bronchodilators and inhaled corticosteroids combi-
nation.

The transfer factor of the lung for carbon monoxide was 
measured (Figure 2), with the following results: minor 
mixed ventilatory dysfunction with a diffusing capacity 
of the lung for carbon monoxide (DLCO) of 81% (normal 
range, but closer to the lower limit). 

FIGURE 1. Posteroanterior chest X-ray: reticular, net-like shad-
owing of the lung, more predominant towards the lung bases; 
bilateral, middle-zone emphysema. 

FIGURE 2. Parameters and graphs of DLCO determination. DLCO – 81% of predicted, normal range; VA – alveolar vol-
ume 73% of predicted, a decreased parameter
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All these tests sustained the positive diagnosis: chalk 
dust-induced bronchial hyperreactivity syndrome and 
incipient diffuse interstitial pulmonary fibrosis. The rec-
ommended treatment consisted in the combination of 
long-acting beta agonists and inhaled corticosteroids with 
antileukotrienes and antihistamines. 

In November 2017, the patient presented for a routine 
check-up after a viral respiratory infection, occurring two 
weeks prior, with associated cough crisis, which was pre-
dominant in the evening or after exposure to deodorant or 
other irritants, cold air or physical exertion. The clinical 
examination revealed decreased vesicular breath sounds, 
cough crisis during the lung functional test (the patient re-
quired administration of Salbutamol). Nevertheless, neither 
the patient’s clinical status nor the pulmonary functional 
test did not show any improvement, but there was a slightly 
noticeable improvement on the distal bronchial segment 
(FVC: 59%, FEV1: 63%; FEV1/FVC ratio: 77.9; PEF: 60%; 
FEF25–75%: 67%). The patient required continuation of the 
recommended treatment until the next check-up. 

The patient agreed to the publication of her data, and 
the institution where the patient had been admitted, ap-
proved the publication of the case.

DISCUSSION

A recent study carried out in 2011 revealed that the most 
prevalent symptom of pulmonary fibrosis is hoarseness, 
and this respiratory disease is frequently associated with 
upper respiratory tract symptoms (URS) and chronic 
bronchitis, just like in the presented case.13 As the pre-
sented case shows, it is important to know the patient’s 
professional history, as well as the composition of the 
dust/particles with which the patient had been in contact.4 
Moreover, the patient’s symptoms appeared at the end of 
her professional career.

As already proved in several studies, chalk dust can in-
duce respiratory pathologies, mainly lung fibrosis, with 
bronchial inflammation and smooth muscle hypertrophy. 
All these may lead to airway narrowing and this may be the 
cause for smaller PEFR in teachers than control patients, 
just like in the presented case.3,7 

Diffuse interstitial pulmonary fibrosis and bronchial hy-
perreactivity are reflected by a decrease in the functional 
parameters and shown by imaging methods, explaining 
the clinical aspect of our patient, mostly the chronic cough 
and dyspnea.

During the 5-year follow-up, there was a decline of up 
to 15% in the functional parameters, even in the absence 
of continued professional exposure and without any chron-

ic treatment. After the initiation of a chronic therapy for 
6 months, the clinical evolution was stable, but there was 
no decline in the functional parameters. The treatment 
goal was to maintain the quality of life by controlling the 
cough, at least partially, and to treat the inflammatory com-
ponent of the disease, thus preventing the progression of 
pulmonary fibrosis, even in the absence of exposure. The 
patient will be followed-up by determining the DLCO and 
repeating the FVC measurements and the high-resolution 
computed tomography, as it was recommended in an ar-
ticle by Korb and Collard, published in 2014, on idiopathic 
pulmonary fibrosis. This study also recommends applying 
a calculation formula and score (Gender, Age, Physiology 
variables: DLCO and FVC = GAP), for a correct staging of 
idiopathic pulmonary fibrosis, reflecting the severity of the 
prognosis of the disease as well.14 Even if we cannot include 
the presented case in the idiopathic pulmonary fibrosis cat-
egory, we consider it essential to use the above parameters 
to monitor the respiratory status of the patient. 

PARTYCULARITY OF THE CASE

The symptoms first appeared after exposure cessation, 
and it must be mentioned that our patient was exposed to 
chalk dust for 27 years. The pathology was not correlated 
with the occupational exposure and the radiological imag-
ing because the case was interpreted only in the context of 
acute lung disease, not as pulmonary fibrosis. 

CONCLUSIONS

An essential part of clinical practice is a proper anamnesis 
including detailed information on the professional history 
and exposure, as well as the composition of the dust/par-
ticles with which the patient had been in contact with. FVC, 
DLCO, and radiologic imagistic methods should be consid-
ered as follow-up parameters for monitoring the progress of 
the disease and also for evaluating treatment effectiveness. 
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tion gained through working with manuscripts for pri-
vate gain. 

In cases where the Managing Editor has any conflict of 
interest in connection with a manuscript, the entire work 
related to the review process of that manuscript will be 
undertaken by the Editor-in-Chief. In cases where the 
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Editor-in-Chief has any conflict of interest in relation to a 
manuscript, the entire work related to the review process 
of that manuscript will be undertaken by the Managing 
Editor. In cases where both the Managing Editor and the 
Editor-in-Chief have any conflict of interest in relation to a 
manuscript, the entire work related to the review process 
of that manuscript will be undertaken by another member 
of the editorial board.

Submissions from members of the editorial board, edi-
tors and employees of the journal will be handled by the 
Editor-in-Chief, who will allocate the manuscripts for re-
view to independent and blinded reviewers. Submissions 
from members of the owner institution will be assigned 
for review to members of the editorial board or external 
reviewers, taking into consideration the necessity to avoid 
any potential conflict of interest in the process of reviewer 
allocation.

Editorial manuscripts sent by members of the editorial 
board, following an invitation by the Editor-in-Chief, will 
undergo a review process in the editorial office.

Confidentiality

Editors of JIM will not share information regarding the 
manuscripts submitted to JIM to any other than the au-
thors and the reviewers.At the time of reviewer allocation, 
reviewers will be instructed to keep the manuscripts and 
associated material strictly confidential. Reviewers should 
not publicly discuss author`s work and must not retain any 
manuscript for their personal use.

In case of manuscript rejection, the full content of the 
manuscript will be deleted from the editorial content of 
the Journal. In case of manuscript acceptance and publi-
cation, the Journal will keep copied of all the manuscript-
related materials for at least three years.

The identity of the reviewers will not be revealed to au-
thors, under no circumstances.

Human and animal rights

The authors should make sure that all the experiments 
on humans or animals are in accordance with the guiding 
principles described in the Declaration of Helsinki. Ani-
mal experiments should comply with the institutional and 
national guidelines or regulations for laboratory animals. 
Informed consent should be obtained from all the subjects 
participating in any experiment or clinical study and all the 
clinical studies should obtain the approval from the eth-
ics committee of the institutions where the study is carried 
out, prior to initiation of experiments or studies. 

When reporting research involving human data, authors 
should indicate whether the procedures followed have been 
assessed by the responsible review committee (institutional 
and national), or if no formal ethics committee is available, 
were in accordance with the Helsinki Declaration as revised 
in 2013 (www.wma.net/en/30publica tions/10policies/b3/
index.html). If doubt exists whether the research was con-
ducted in accordance with the Helsinki Declaration, the 
authors must explain the rationale for their approach and 
demonstrate that the institutional review body explicitly 
approved the doubtful aspects of the study. 

When reporting experiments on animals, authors should 
indicate whether institutional and national standards for 
the care and use of laboratory animals were followed. Fur-
ther guidance on animal research ethics is available from 
the International Association of Veterinary Editors' Con-
sensus Author Guidelines on Animal Ethics and Welfare 
(http://veteditors.org/ethicsconsensusguidelines.html).

Protection of research participants

In order to respect the patient's right to privacy, no informa-
tion related to patients' identification data, such as names, 
images or hospital identification codes should be included in 
the manuscript, unless there is a clear written approval ob-
tained from the patient for this. This signed approval should 
be sent to the editorial office along with the manuscript. 

Identifying information, including names, initials, or 
hospital numbers, should not be published in written de-
scriptions, photographs, or pedigrees unless the informa-
tion is essential for scientific purposes and the patient (or 
parent or guardian) gives written informed consent for 
publication. Informed consent for this purpose requires 
that an identifiable patient be shown the manuscript to be 
published. When informed consent has been obtained, it 
should be indicated in the published article.

Scientific misconduct

Scientific misconduct includes but is not necessarily lim-
ited to data fabrication; data falsification including decep-
tive manipulation of images; and plagiarism. All manu-
script submitted to JIM will be first subject to a plagiarism 
check, that will be performed prior to referring the man-
uscript for review, in order to identity any possible fraud 
or scientific misconduct. The journal will use highly spe-
cialized anti-plagiarism softwares and if any suspicion of 
scientific misconduct is identified, the standard procedure 
recommended by COPE (Committee on Publication Eth-
ics) will be followed.
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Clinical trials

Authors of manuscripts related to clinical trials should reg-
ister the clinical trial in the official clinical trial related pub-
lic registries prior to submission to JIM, following the rules 
stated by the International Committee of Medical Journal 

Editors. Information related to registration of clinical trials 
can be found at ClinicalTrials.gov. In case of clinical trials, 
the trial registration number should be mentioned at the 
end of the abstract. Whenever a trial registration number 
is available, the authors should list this number the first 
time they use the trial acronym.



MANUSCRIPT SUBMISSION

All manuscripts should be submitted via email to  
office@interdisciplinary.ro.

The journal does not have article processing charges nor 
article submission charges. 

The submission should include the following attachments:
1. Cover letter: all manuscripts submitted to JIM should 
be accompanied by a cover letter, signed by the corre-
sponding author on behalf of all co-authors, stating that 
the reported study and manuscript are original and have 
not been published elsewhere, and the manuscript has 
not been submitted “in extenso” to any other journal. All 
disclosures relating to the preparation of the manuscript 
should be mentioned in the cover letter. The correspond-
ing author should state clearly whether or not there are any 
conflicts of interest.
2. License to publish: The Journal of Interdisciplin-
ary Medicine requires authors of original papers to as-
sign copyright of their published contributions to the 
journal. A model of the License to Publish is available at  
www.interdisciplinary.ro.

Authorship is based on the following 4 criteria:

1. Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; AND

2. Drafting the work or revising it critically for important 
intellectual content; AND

3. Final approval of the version to be published; AND
4. Agreement to be accountable for all aspects of the work 

in ensuring that questions related to the accuracy or in-
tegrity of any part of the work are appropriately inves-
tigated and resolved. In addition to being accountable 
for the parts of the work he or she has done, an author 
should be able to identify which co-authors are respon-
sible for specific other parts of the work. In addition, 
authors should have confidence in the integrity of the 
contributions of their co-authors. All those designated 

as authors should meet all four criteria for authorship, 
and all who meet the four criteria should be identified 
as authors. Those who do not meet all four criteria  
should be acknowledged.

If authors request removal or addition of an author after 
manuscript submission or publication, journal editors 
should seek an explanation and signed statement of agree-
ment for the requested change from all listed authors and 
from the author to be removed or added.

The corresponding author is the one individual who takes 
primary responsibility for communication with the journal 
during the manuscript submission, peer review, and pub-
lication process, and typically ensures that all the journal’s 
administrative requirements, such as providing details of au-
thorship, ethics committee approval, clinical trial registra-
tion documentation, and gathering conflict of interest forms 
and statements, are properly completed, although these du-
ties may be delegated to one or more coauthors.

Authors should not submit the same manuscript simul-
taneously to more than one journal, in the same or differ-
ent language.

MANUSCRIPT TYPES

The Journal of Interdisciplinary Medicine accepts the fol-
lowing categories of articles:

Original research

Manuscripts should be word processed. The manuscript 
must contain the title of the article, the authors' names, 
qualifications and address/es.

Peer Review: all articles undergo initial screening for 
suitability for the Journal of Interdisciplinary Medicine.

The length of contributions: ideally contributions 
should be no more than 4,000 words, including tables and 
figures. Suitable papers are then peer reviewed by two or 
more referees. Additional specialist advice may be sought 
if necessary, for example, from a statistician, before a final 
decision is made by the Editor-in-Chief.

Instructions for authors
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An original research article should include a short  
Abstract of no more than 300 words, using the follow-
ing headings: Background, Aim of the study, Material and 
Methods, Results and Conclusions.

The manuscript should be structured as follows:
1. Introduction/Background: This introduces the aim 

of the study and the corresponding research hypothesis/es.
2. Material and methods: This section should describe 

all experimental details, research methodology, and study 
groups. The methodology should be detailed enough to al-
low reproducibility of the experiments. Give full descrip-
tions of all equipment used (type, manufacturer, town, 
country). Details of statistical analysis should be reported 
here together with a level of significance [α value]. Authors 
should provide details of the statistical software package 
used (name, version, producer, town, country). Abbrevia-
tions of standard SI units of measurement should be em-
ployed. Declaration of Helsinki: The authors should state 
that their study complied with the Declaration of Helsinki, 
that the locally appointed ethics committee approved the 
research protocol and that written informed consent was 
obtained from the subjects (or their guardians) before the 
commencement of the study. Where animals are involved, 
the authors should state that their study complies with 
their institutional guidelines for the care and use of labora-
tory animals.

3. Results: This section should present the data arising 
from the experiments and their statistical significance. Do 
not discuss these findings in the Result Section.

4. Discussions: This section should contain a detailed 
analysis and interpretation of the results. Results should 
not be repeated in the Discussion section.

5. Conclusions: This presents the conclusions deriving 
from the outcome of the study and their clinical signifi-
cance if appropriate.

Case reports

Case reports are intended for the presentation of interesting 
cases of interdisciplinary medicine encountered in clinical 
practice and should refer to actual and uncommon cases.

The report should have an abstract limited to 200 words, 
structured in the following manner: Introduction, Case 
presentation, and Conclusions.

The manuscript should be no more than a maximum of 
2000 words, excluding references, figures, and figure leg-
ends. It should be structured as Introduction, Case presen-
tation, Discussions, and Conclusions.

A case presentation should have a maximum of four au-
thors, twenty references, and five figures.

Case series

Case series should include an abstract limited to 200 words, 
structured into Introduction, Case series presentation, and 
Conclusions.

The manuscript should be no more than 2000 words ex-
cluding references, tables, figures and figure legends. Case 
series should have a maximum of four authors, twenty ref-
erences, and five figures.

Case report / Image focus

This category is intended to facilitate the publishing of 
representative images related to any clinical pathology. Ac-
cepted images may be published on the cover of the Jour-
nal. Images should be submitted as a figure accompanied 
by a clinical message that contains a description of the case 
and a detailed explanation of the figure, using a maximum 
of 300 words. For Case report / Image focus, the number of 
authors should be limited to four and the number of refer-
ences to 10.

Reviews

The Journal of Interdisciplinary Medicine publishes review 
papers in any medical field of  interest at an international 
level. Review articles should include a non-structured ab-
stract of no more than 200 words with a maximum of 6000 
words excluding references, tables, and figures.

Clinical update

The Journal of Interdisciplinary Medicine publishes up-
date articles that describe current advances in any clinical 
field related to interdisciplinary medicine. Articles should 
include a non-structured abstract of no more than 200 
words with a maximum of 4500 words excluding referenc-
es, tables, and figures.

Letter to the editor

Letters to the editor should address either a recently 
published article in the Journal of Interdisciplinary Med-
icine, or a new topic in the field of cardiovascular emer-
gencies.

Concerning a letter, discussing a recently published 
article, the comments contained in the letter will be for-
warded to the authors of the original paper who will be 
invited to respond. Any response will be published in the 
same journal issue as the letter to the editor. A letter to the 
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editor should be no longer than 500 words, 5 references, 
and three authors. No abstract is required.

Editorial

Editorials should address either a particular topic that is 
currently of interest in the field of interdisciplinary medi-
cine or to an article which is published in the same issue of 
the journal. The number of references should not exceed 
twenty-five in total.

MANUSCRIPT CONTENT

Style and spelling: Authors, whose first language is not 
English, are requested to have their manuscripts checked 
carefully, preferably by an English native-speaker, before 
submission, to expedite the review process.

Manuscript format: The manuscript must be submitted as 
a Word document and should be presented in the follow-
ing order:

Title page.
Abstract, or a summary of case reports (references 
should not be included in abstracts or summaries).
Main text separated under appropriate headings and 
subheadings using the following hierarchy: BOLD 
CAPS, bold lower case, Plain text, italics.
Tables should be in Word format and placed in the 
main text where the table is first cited. Tables must be 
cited in the main text in numerical order.
Acknowledgements, Competing Interests, Funding, 
and all other required statements. 
Reference list. 
Images must be uploaded as separate files (view 
further details under the Figures/illustrations sec-
tion). All images must be cited within the main text 
in numerical order, and legends should be provided 
at the end of the manuscript. Appendices should be 
uploaded using the File Designation “Supplementary 
File” and cited in the main text.

The contents of your manuscript should be arranged in the 
following order:

1. Title page – should include: (1) the title of the arti-
cle; (2) the name(s) of authors; (3) the institutional 
affiliations of the authors; (4) the position, institu-
tion, and location of all authors; (5) the telephone 
number, fax number and e-mail address of the cor-
responding author; (6) disclosure of grants, contracts 

and any other form of financial support received for 
the study.

2. Abstract – an abstract prepared in accordance to the 
type of the manuscript.

3. Keywords – between 3 and 6 keywords.
4. Full text – All manuscripts should be typed double-

spaced, in Times New Roman 12 fonts, using Word 
format. References, tables and figures should be ci-
ted in numerical order, as they appear in the text. The 
abbreviations should be explained the first time they 
appear in the text, followed by the abbreviation in 
brackets. 

5. Acknowledgements – should indicate clearly any 
source of funding received for the study, including 
grants, research contracts or any form of financial 
support.

6. References. References should be cited in numerical 
order, as they appear in the text, and should be indi-
cated in superscript following the end of the sentence 
or the end of the part of the phrase they refer to.

7. Tables should be typed on separate pages at the end 
of the manuscript and should be numbered in Ara-
bic numerals in the order of mention in the text. The 
abbreviations used in the table should be explained in 
a footnote below the table. Tables should not repeat 
the text and should be clear enough to be self-expla-
natory. 

8. Figures should be prepared in TIF or JPG format, at 
a resolution of minimum 300 dpi. For figures repro-
duced or adapted from another source, this should 
be labeled as "Reproduced with permission from…" 
or "Adapted with permission from…" and should be 
accompanied by written permission from both the 
author and publisher of the original material. Figures 
should be combined with a legend which clearly de-
scribes the illustration.

REFERENCE STYLE

The journal will publish the reference list according to the 
style of Index Medicus (or spelled out if not listed in Index 
Medicus). List all the authors in each reference following 
the format and punctuation indicated below as examples:

Reference to an article 
1. Benedek I, Gyongyosi M, Benedek T. A prospective 
regional registry of ST-elevation myocardial infarction 
in Central Romania: impact of the Stent for Life Initia-
tive recommendations on patient outcomes. Am Heart J. 
2013;166:457-465.
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Reference to a book
2. Nichols WW, Rourke MF. Aging, High Blood Pressure 
and Disease in Human. 3rd ed. London/Melbourne: Lea 
and Febiger; 1990.

Reference to a chapter in a book
3. Nichols WW, O'Rourke MF. Aging, high blood pres-
sure and disease in humans. In: Arnold E, ed. McDonald's 
Blood Flow in Arteries: Theoretical, Experimental and 
Clinical Principles. 3rd ed. London/Melbourne/Auck-
land: Lea and Febiger, 1990; p. 398-420.

Reference to a webpage 
4. Panteghini M. Recommendations on use of bio-
chemical markers in acute coronary syndrome: IFCC 
proposals. eJIFCC 14. http://www.ifcc.org/ejifcc/
vol14no2/1402062003014n.htm (28 May 2004)

COMPLAINTS

In cases where the authors wish to file a complaint, please 
contact the editorial office:

Journal of Interdisciplinary Medicine
Str. 22 Decembrie 1989 nr. 76–78, Tîrgu Mureș, Romania 
E-mail: office@interdisciplinary.ro

Please describe the reason for complaining and specify 
the address for correspondence. Where the complaint is 
related to the editorial process, related to a manuscript, 
please include the name of the manuscript and the date the 
manuscript was submitted. The Editor-in-Chief, together 
with the editorial office will analyze the complaint and will 
answer in maximum three working days.


