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The Journal of Interdisciplinary Medicine aims to publish 
top quality papers related to any fields of medicine that 
present an interdisciplinary dimension.

The journal will mainly focus on recent advances in 
the field of diagnosis and treatment of the most common 
situations encountered in the clinical or research prac-
tice. Interdisciplinary approaches will be extremely wel-
comed, presenting new advances in the approach of dif-
ferent pathologies from the perspective of various clinical 
fields.

The Journal of Interdisciplinary Medicine will publish 
high-quality basic and clinical research related to interdis-

ciplinary medical fields, in a common approach that will 
integrate the clinical studies with the pre-clinical work 
dedicated to the discovery of new mechanisms involved in 
the development and progression of a large spectrum of 
diseases.

The journal will try to provide the entire medical com-
munity with the perspective of the regional specifics of 
Central and Eastern European countries. The journal will 
primarily focus on publishing original research papers, but 
also other types of materials (such as review articles, case 
reports, state-of-the-art papers, comments to editor, etc) 
will be extremely welcomed.
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One of the most difficult steps in conducting a clinical study, being of utmost im-
portance, is the preparation of the study protocol that provides a succinct, com-
prehensive description of the future research.1 There are five important phases 
in conducting medical research studies, including planning, performance, docu-
mentation, analysis, and publication. The initial phase of any medical study con-
sists in a precise planning, which is materialized in drafting the study protocol.2 

The design of a clinical study represents a critical element for the future de-
velopment of the study. A well-designed study will be easily conducted, as in-
vestigators will be guided by a well-defined set of rules in all the phases of the 
trial. The study protocol illustrates the procedure guidelines that are set before 
commencing with the research, as well as specific timelines, study population 
sampling, data collection and analysis, ethical considerations, methodology, 
and patient risks.3 

The role of a research protocol is to raise the study questions and to illustrate 
its importance, to analyze the current knowledge on the topic, as well as to find 
gaps in the existing literature, which will further the study rationale and cre-
ate the study hypothesis and objectives. Simultaneously, the protocol includes 
ethical considerations and description of the methodology used to answer the 
questions stated in the hypothesis, as well as discusses the prerequisites and ob-
stacles that may or may not be encountered when achieving the objectives. The 
benefits derived from a well-written study design will allow the research team to 
plan and review the phases of the project, it will act as a guide during the study, 
as well as a monitor for time and budget estimates.1 

A well-designed study includes non-equivocal inclusion and exclusion criteria, 
and a clear study protocol mentioning the procedures to be performed at baseline 
and during follow-up, as well as their timelines. At the same time, outcome mea-
sures and study endpoints should be presented in the protocol from the begin-
ning, in order to make the investigators aware on all the aspects of the study.

The structure of a properly written study design includes the following six 
aspects: the research hypothesis, the study population, the type of study, the 
unit of analysis, the measuring technique, and the calculation of the sample size. 
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The research hypothesis, or the questions to be answered 
by the study, will decide the rest of the characteristics that 
comprise a complete study protocol, as well as the data 
collection, the financial, logistical, organizational, and 
personnel aspects that are included in the planning of a 
study. The study hypothesis will also generate the objec-
tives, which are practically answers to the questions stated 
after a comprehensive review of the current literature on 
the subject. The objective of a study should be achievable, 
realistic, and specific, with no ambiguous statements. Fur-
thermore, it is advisable not to include more than two to 
five primary objectives, as more can lead to inaccurate re-
sults; however, researchers can include secondary objec-
tives in their study.1,4,5 The description of the study popu-
lation should include all aspects of the selection process 
and sample size calculation, as well as a comprehensive 
description of patient eligibility, exclusion and discontinu-
ation criteria of the included subjects.1,3,6 A suitable expla-
nation of the study type and the motives for which that 
study type was chosen should be given. Clinical research 
includes interventional (randomized clinical trials that re-
search the clinical and pharmacological activity of certain 
therapeutic interventions) and non-interventional studies 
(these include observational studies such as case-control, 
cohort, cross-sectional, or ecological studies).7,8 

The unit of analysis in typical clinical studies consists in 
the patient. However, the unit of analysis can also consist 
in a cell, an organ or organ system, or an animal, depend-
ing on the study population.3 The measuring technique in-
cludes both the instruments and the method that are used 
for the quantification of certain categorical and continuous 
variables that characterize the unit of analysis. Measuring 
instruments consist of either data collection with stan-
dardized questionnaires, such as for quality of life, or spe-
cific recordings of measuring data such as clinical or labo-
ratory parameters.3 The measurement schedule includes 
the number and specific times for the measurements to be 
acquired, which should be standardized in order to obtain 
comparable results for each subject, each time, and prefer-
ably by the same investigator, thus leading to lower risk of 
error.3 The calculation of sample size must be conducted 
before the initiation of the study, as this phase ensures that 
the study population is large enough, but not too large. If 
a sample is insufficient, the power of the study will be too 
low, and if the sample is too large, it will bring about both 
ethical problems, as too many patients will be exposed to 
unnecessary risks, as well as financial and structural prob-
lems.3,9–11

The importance of a well-written study protocol is de-
rived from its capacity to influence the subsequent quality 

of the study, the reliability of its conclusions, and the ac-
ceptance of its results for publication. The study design sets 
the objectives and guides the procedures, while consider-
ing possible errors and sources for research bias. Study de-
sign errors cannot be corrected after the study has been 
completed and once the data have been collected.3,12 Con-
sequently, the study protocol should be precisely thought 
out and designed, in order to minimize the risk of errors.

A well-written study protocol should incorporate suf-
ficient information regarding the research question, the 
study rationale, and the methodology, thus allowing other 
investigators to conduct the study and to reach compara-
ble results. Frequent errors encountered in study protocols 
include insufficient detailing of the study rationale, under-
powered study size sampling, invalid measurements, or 
unsuitable data handling and analysis.1

Publishing a study design is not always very easy. Most 
of the journals require prior registration of the clinical trial 
in an internationally recognized system, such as clinicaltri-
als.gov, and one of the mandatory prerequisites for pub-
lication or registration of any study design is represented 
by ethical approval. At the same time, publishing a study 
design implies the obligation of the investigators to adhere 
strictly to the published design, which will serve as a refer-
ence for the future publication of study results. 

Recently, more journals started to publish innovative 
study designs. Some of them agreed to publish study de-
signs without any peer review if the clinical study is the 
subject of a research grant funded by an internationally 
recognized body. This is conceptually possible without 
altering the quality of the journal, because those study 
designs have been already reviewed and validated by the 
research agencies funding the research. 

Two articles published in this issue of JIM present two 
study designs: the INFLAMAP study and the HYBRID-
HEART study.13,14 These articles present the design of two 
interesting studies in the field of cardiology. While INFLA-
MAP addresses the role of inflammation in the genesis of 
atrial fibrillation and its reccurence,13 HYBRIDHEART 
tries to develop a new tool for assessing cardiac remodel-
ing and its complex interrelation with myocardial viability 
using hybrid imaging models.14 Independent of the field 
addressed, the design of a clinical study can represent the 
first step for a smooth development of the clinical study 
and a successful completion of the entire research. 

Designing a protocol before commencing with a project 
is one of the most difficult stages in scientific research, as it 
plays a major role in the proper development of the study, as 
well as in obtaining reliable results. A good study protocol 
should be short, yet comprehensive, while providing suffi-

E
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cient information on its hypothesis, rationale, methodology 
and ethical considerations. An adequately planned research 
study will lead to lower rates of errors and also to results that 
can be published in high-quality journals. 
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ABSTRACT

Atrial fibrillation (AF) is the most frequent form of supraventricular arrhythmia in medical practice. 

It is characterized by chaotic electrical activity in the atria, which often leads to irregular and fast 

ventricular contractions. Pulmonary veins (PV) play an essential part in the genesis of AF. There 

are a series of risk factors that trigger the development and recurrence of AF after PV isolation. 

Despite advanced medical technology, the success rate of AF ablation is not satisfactory. The 

purpose of this study is to assess the preprocedural imaging and serum biomarkers linked to 

an increased recurrence of AF after PV isolation. The primary endpoint is represented by AF 

recurrence after PV isolation. In addition, the rate of cardiovascular death and the rate of major 

adverse cardiovascular events will be assessed in relation to the enlargement of the left atrium 

and the volume of epicardial adipose tissue surrounding the heart.

Keywords: atrial fibrillation, inflammatory biomarkers, epicardial adipose tissue, atrial volume
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StUdY ratioNalE

Atrial fibrillation (AF) is the most frequent sustained supraventricular arrhyth-
mia, with an increasing prevalence lately.1 It is characterized by chaotic elec-
trical activity in the atria, which often leads to irregular and fast ventricular 
contractions. AF has a rising global incidence and prevalence and represents 
an important public health problem, being associated with increased morbidity 
and mortality.2,3

The initiation of AF requires a “trigger”, which most frequently originates 
from the pulmonary veins (PV).4,5 AF begins with paroxysmal episodes that 
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cause atrial electrophysiological remodeling that will lead 
to persistent AF, the so-called “AF begets AF” principle.6

According to European recommendations, patients 
with drug-refractory paroxysmal and persistent AF have a 
Class I indication for radiofrequency ablation therapy by 
electroanatomical mapping, which is a complex procedure 
consisting of electrically isolating the PV from the atrium, 
through the transseptal approach (Figure 1).7

Despite advanced medical technology, the success rate 
of AF ablation is only 70% in patients with paroxysmal AF 
and 50% in persistent AF.8,9 There are a series of risk factors 
that cause the development and recurrence of atrial fibril-
lation after isolation of the PV, such as right and left atrial 
enlargement, epicardial fat, left ventricular dysfunction, and 
myocardial fibrosis caused by local atrial inflammation.10–21

Right and left atrial volume indexed to body surface area 
plays an important role, representing an independent fac-
tor in the recurrence of AF after radiofrequency PV isola-
tion. Serial studies demonstrated that larger left and right 
atrial volumes are associated with increased recurrence of 
AF.17,22–25

Numerous studies demonstrated that epicardial adi-
pose tissue (EAT) is an independent risk factor that can 
cause AF, and it has a quantitative association with AF se-
verity.26–32 EAT is located around the heart, without any 

barriers between the myocardium of the atria and the ven-
tricle.33 Inflammatory mediators and adipokines such as 
high-sensitivity C-reactive protein (hs-CRP), IL-6, IL-8, 
IL-1b, and TNF-a, as well as matrix metalloproteinases 2 
and 7 secreted by metabolically active EAT, have a signifi-
cant part in the electrical and structural remodeling of the 
atrial and ventricular myocardium, thus contributing to 
the development of left ventricular diastolic dysfunction 
and AF, respectively.34–43 Furthermore, there is a strong 
connection between AF, left ventricular diastolic dysfunc-
tion, and elevated levels of NT-pro-BNP.44–48 It has been 
demonstrated that an increased NT-pro-BNP level is cor-
related with a higher recurrence of AF after electrical car-
dioversion or catheter isolation of PV.49,50

StUdY hYPothESiS

This study aims to identify novel serum biomarkers  
(hs-CRP, NT-pro-BNP) and imaging markers acquired 
via cardiac computed tomography (epicardial fat volume 
and the volume of the atria), as predictors of sinus rhythm 
maintenance after AF ablation using electroanatomical PV 
isolation. The study will address a new and challenging hy-
pothesis, according to which inflammatory markers could 
be related to an increased risk of recurrence after AF abla-

 

FIGURE 1. Postero-anterior view of the left atrium during the AF ablation. The red tags represent ablation 

points around the right and left pulmonary veins' ostia. The yellow catheter is the Lasso catheter, which is 

positioned inside the right superior pulmonary vein. The white catheter is the ablation catheter. The green 

catheter is placed in the coronary sinus. 
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tion, at the same time studying the role of a proper selection 
of patients, based on serum and imaging biomarkers, in pre-
venting the recurrence of AF after radiofrequency ablation. 

StUdY obJEctiVES

The primary aim of the present study is to analyze novel 
imaging-derived biomarkers acquired via cardiac com-
puted tomography (CT), such as left and right atrial vol-
ume and epicardial adipose tissue volume, in addition to 
inflammatory biomarkers, correlated with the risk of AF 
recurrence after the ablation procedure.

Secondary aims

The study also seeks to identify the relationship concern-
ing the structural remodeling of the left and right atrium, 
the volumetric assessment of EAT, and the level of serum 
inflammatory biomarkers. 

MatErial aNd MEthodS

Study design

This clinical prospective, descriptive research will enroll 
50 subjects with AF eligible for catheter ablation. At base-
line, imaging biomarkers and laboratory analyses will be 
acquired prior to ablation, followed by 3D isolation of the 
pulmonary veins. Follow-up will be performed at 3, 6, and 

12 months after catheter ablation, in order to determine 
the recurrence rate and the evolution of atrial volumes. 

Baseline assessment will include physical examina-
tion, ECG, echocardiography, cardiac CT, evaluation of 
risk factors and comorbidities. Serum levels of hs-CRP 
and NT-pro-BNP will be determined 1 day prior to the 
ablation procedure. In each case, the presence of an intra-
atrial thrombus will be excluded based on cardiac CT or 
transesophageal echocardiography. The atrial volumes, the 
anatomy of the pulmonary veins, and the volume of EAT 
will be determined using cardiac CT (Figure 2). PV iso-
lation will be performed using the EnSite NavX three-di-
mensional electroanatomical mapping system. A peripro-
cedural fusion of cardiac CT and electroanatomical map 
of the left atrium will be achieved in order to improve the 
intraoperative images.

The subjects enrolled in the study will be separated into 
2 groups based on the recurrence of AF after ablation at the 
1-year follow-up (Figure 3). Patients with AF recurrence 
will be included in the first category, while the other group 
will consist of subjects without AF recurrence after ablation. 

iNclUSioN aNd EXclUSioN critEria

All patients will sign an informed consent before enrol-
ment in the study. The inclusion and exclusion criteria are 
presented below.

Inclusion criteria: 

•	patients aged at least 18 years;
•	patients who have signed the written informed 

consent;
•	patients with non-valvular paroxysmal or persistent 

AF.

Exclusion criteria: 

•	patients’ refusal to participate in the study;
•	 sensitivity to the contrast substance;
•	pregnant women; 
•	acute or chronic renal failure;
•	critically ill subjects and patients who may not be 

compliant to the study procedures or might not un-
dergo follow-up.

ENdPoiNtS

The primary endpoint of the present research is the recur-
rence of AF after pulmonary vein isolation. In addition, 

 

FIGURE 2. Epicardial adipose tissue quantification using native CT
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cardiovascular death and the proportion of major adverse 
cardiovascular events (MACE) will be identified in corre-
lation to the enlargement of the atrium and the volume of 
epicardial fat.

StatiStical aNalYSiS 

All statistical data processing will be conducted in the lab-
oratory of medical statistics of the Advanced Cardiac Mul-
timodal Imaging Research Center S.C. Cardio-Med S.R.L.

The CT and the electroanatomical map of the left atri-
um will be fused in real time throughout the catheter abla-
tion procedure. The calculation of the left and right atrial 
volumes and the EAT volume will be performed by a radi-
ologist.

Ethical coNSidEratioNS

All study processes are coherent with the ideologies stated 
within the Declaration of Helsinki. All the enrolled sub-
jects will sign an informed agreement before inclusion in 
the study. The study has been approved by the ethics com-
mittee of the Cardio Med Medical Center Tîrgu Mureș, Ro-
mania and of the University of Medicine and Pharmacy of 
Tîrgu Mureș, Romania. 

coNclUSioNS 

In conclusion, this study will identify the subpopulation of 
patients with AF who can benefit most from the expen-
sive procedures of pulmonary vein isolation, based on a 
complex panel of biomarkers including serum as well as 

SUBJECTS WITH ATRIAL FIBRILATION

ATRIAL FIBRILATION ABLATION

RANDOMIZATION
BASELINE (DAY 0)

FOLLOW-UP
(MONTH 1–12)

Image processing using 
supercomputer applications

WITH RECURRENCE OF 
ATRIAL FIBRILLATION

WITHOUT RECURRENCE OF 
ATRIAL FIBRILLATION

M3, M6, M12:
Clinical status

ECG
Echocardiography

Screening
Inclusion/exclusion criteria
Written informed consent

Clinical status
Laboratory
ECG
Echocardiography
Computed tomography

FIGURE 3. INFLAMAP study design
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novel 3D imaging biomarkers. At the same time, the study 
will identify the most relevant biomarkers that can serve 
as predictors for sinus rhythm maintenance during follow-
up, after successful ablation of AF.
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ABSTRACT

Hybrid imaging represents a combination of two different imaging techniques resulting in a sin-

gle image that contains all the information provided by the two investigations. Hybrid imaging 

tends to improve the accuracy of the diagnosis in many diseases. Coronary computed tomog-

raphy angiography (CCTA) has unquestionable abilities in highlighting coronary artery diseases 

(CAD). Cardiac magnetic resonance imaging (MRI) also has a powerful predictive role in assess-

ing the functionality of the myocardial tissue. The aim of the study is to develop new imaging 

markers for a complex evaluation of myocardial viability (MV) after an acute myocardial infarction 

(AMI), using hybrid technology. Material and methods: This study will enroll 100 patients at one 

month after an AMI. CCTA, MRI, 3D echocardiography, and blood tests will be performed in all 

patients. All the acquisitions will be processed using a supercomputer, and MV and other param-

eters will be assessed on hybrid images. A secondary objective will be to correlate the level of 

inflammatory markers with the outcome of patients, left ventricular function, ischemic time, and 

the rate of major adverse cardiovascular events.
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backGroUNd

Despite the increasing knowledge on coronary artery diseases (CAD) and the 
high awareness regarding cardiovascular risk factors, myocardial infarction re-
mains the main cause of mortality worldwide.1

CAD causes a negative impact in the healthcare system but also at an individual 
level, leading to an important decrease in the quality of life, especially in relatively 



17Journal of Interdisciplinary Medicine 2018;3(1):16-20

young adults.2 Acute myocardial infarction (AMI) repre-
sents the sudden occlusion of one of the coronary arteries, 
usually produced by a thrombotic material that causes cessa-
tion of blood flow in the territory irrigated by the obstructed 
artery.3 Functionally, CAD triggers myocardial fibrosis and 
left ventricle dilatation with a contractile dysfunction that 
can finally result in heart failure, a disease with significantly 
worse prognosis that other non-ischemic cardiomyopa-
thies.4–7 The outcomes of patients with CAD after an acute 
coronary syndrome can be significantly improved by per-
forming immediate revascularization, which represents the 
gold standard therapy.8,9 Restoring the blood flow in the af-
fected territories by performing percutaneous angioplasty, 
coronary artery bypass grafting, or with medical therapy 
can prevent the irreversible death of cardiac myocytes. 

An exacerbated inflammatory status is considered a trig-
ger for the extension of myocardial injury.10 San et al. con-
cluded in their study that the elevated level of hs-CPR, an 
inflammatory marker, is related to the existence of a rup-
tured coronary plaque.11,12 In 1985, Kohchi et al. report-
ed that inflammation can be a trigger for acute coronary 
syndromes (ACS).13 An exacerbated inflammatory status 
should be considered an important parameter in the evalu-
ation of these patients; hence, serial determinations of in-
flammatory markers in patients with myocardial infarction 
became an important step in evaluation and predicting 
outcomes. Cardiac remodeling, which develops after an 
AMI, consists of dilation, hypertrophy, and formation of a 

collagen scar. It occurs in two phases: an early phase (<72 
h) and a late phase (>72 h), during which many histologi-
cal changes occur that lead to dilatation and impairment of 
the contractile function of the heart.14 

The importance of investigating myocardial viability 
(MV) came from its usefulness in determining the ben-
efits associated with the revascularization of coronary 
stenoses. At the same time, MV can represent a relevant 
marker for the evaluation of ventricular function following 
a myocardial infarction. The concept of MV and the need 
for its assessment in ischemic lesions has been previously 
described in 1970, when it was first mentioned that a viable 
myocardial tissue will recover its function after revascular-
ization.15 A viable myocardium is a dysfunctional tissue 
with contractile impairment, classified into hibernating or 
stunned myocardium. Both can partially or completely re-
cover their contractile function after restoration of blood 
flow, thus significantly improving patient outcomes.11

Magnetic resonance imaging (MRI) has been proved 
as a reliable method for quantification of the infarct size 
and its degree of transmurality. There are several imaging-
based methods for assessing MV, some being more acces-
sible than others, such as the widely spread dobutamine 
echocardiography and the less available nuclear tomogra-
phy. All of them are used to best identify the viable myo-
cardial tissue, but also have disadvantages regarding costs 
or side effects. The best imaging method to differentiate 
viable tissue from necrosis should be safe for the patient, 

 

FIGURE 1. SI Analysis using Qmass software – infarct size tissue; percentage of myocar-

dial fibrosis for a patient with anterior myocardial infarction
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with limited side effects, easily reproducible, highly avail-
able, and with low costs.16 One imaging method used alone 
cannot offer the clinician a wide perspective over the func-
tionality of the myocardial tissue and the anatomy of the 
coronary arteries. Therefore, a combination of different 
imaging methods has been proposed, resulting in a single 
fused image that can offer specific information and pro-
vide a higher accuracy compared to isolated images. This 
combined technique can also be used for identifying the 
viable myocardium, the location of coronary obstructions, 
as well as for assessing the impairment of myocardial con-
tractile properties.17–21 The use of hybrid imaging has been 
proven by several studies as being able to increase diagnos-
tic specificity from 63% to 95% in detecting flow-limiting 
coronary stenoses in comparison with coronary computed 
tomography angiography (CCTA) alone.22 

The HYBRIDHEART study is a prospective observa-
tional study that aims to analyze imaging markers associat-
ed with MV, using hybrid imaging technologies, correlated 
with biochemical parameters associated with increased 
systemic inflammation, in patients suffering an acute myo-
cardial infarction. The HYBRIDHEART study will offer 
the clinician a different view on MV, providing complex 
spatial details on the evolution of left ventricular function 
after MI. At the same time, it aims to assess the correlation 
between the level of systemic inflammation and the out-
come of the patients following an AMI.

obJEctiVES

The aim of the HYBRIDHEART study is to develop new 
imaging markers for a complex evaluation of myocardial 
viability, by superposing computed tomography angiogra-
phy (CTA) polar maps of the myocardium with MRI con-
tractile maps, in patients who suffered an AMI. The sec-
ondary objectives of the HYBRIDHEART study are: (1) 
to evaluate the association of MV with the level of inflam-
matory markers; (2) to correlate the imaging-derived pa-
rameters with the inflammatory status of the patients, left 
ventricular function, ischemic time, and the rate of major 
adverse cardiovascular events (MACE).

StUdY dESiGN

The HYBRIDHEART study is a prospective observation-
al study that will be conducted in the Laboratory of Ad-
vanced Research in Cardiac Multimodal Imaging of Cardio 
Med Medical Center Tîrgu Mureş, Romania. 

The follow-up of patients will be performed at 1, 3, and 
6 months after inclusion.

One hundred patients with documented myocardial 
infarction within 1 month who underwent successful per-
cutaneous revascularization will be included in the study. 
They will be investigated within 1 month after the coronary 
intervention, undergoing CTA, MRI, three-dimensional 

Physical examination
ECG

CCTA
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3D echocardiography
Speckle-tracking echocardiography

hS-CPR levels
Necrosis biomarkers levels

Screening
Inclusion/exclusion criteria
Written informed consent

M1, M3, M6
hS-CPR levels

ECG
3D echocardiography

M3
Telephone visit

Image processing using 
supercomputer applications

Baseline time

Follow-up  
1, 3, 6 months

FIGURE 2. HIBRIDHEART clinical study design
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contrast-enhanced echocardiography, and speckle-track-
ing echocardiography. The level of inflammatory biomark-
ers will be expressed using hs-CPR levels at day 1 and day 
5 post myocardial infarction. 

The inclusion criteria are:

•	patients aged above 18 years;
•	patients with documented revascularized AMI in 

the last 30 days; 
•	patients who signed the written consent.

The exclusion criteria:

•	 subjects with renal impairment or contrast intole-
rance;

•	pregnant women;
•	patients known with malignancy in the last year;
•	non-compliant patients.

StUdY ENdPoiNtS

The primary endpoint of the study is represented by the 
development of the new imaging markers for MV using hy-
brid CTA-MRI maps. 

The secondary endpoints include: the level of hs-CPR 
at 1, 3, 6 months in relation with MACE rate, time of isch-
emia, MV, the percent of myocardial fibrotic tissue, and 
left ventricular function.

StUdY ProcEdUrES

The procedures that will be assessed in the study are as fol-
lows (Figure 2):

1. Imaging procedures, including CCTA, MRI, 3D 
echocardiography, speckle-tracking echocardi-
ography, that will be performed during the first 
week after the inclusion period; 

2. Laboratory assessment consisting in cardiovascu-
lar biomarkers: hs-CPR and myocardial necrosis 
biomarkers that will be determined at baseline and 
during follow-up;

3. ECG, blood pressure recordings, telephone visits 
that will be performed at baseline and during the 
follow-up period. 

4. A dedicated database will be created, including all 
the demographical data and information regarding 
the AMI, such as infarct location, time of ischemia, 
ECG changes, levels of the necrosis markers, hs-

CPR, MRI findings, CCTA findings, and speckle-
tracking parameters. 

EthicS aPProVal

Approval for this study has been obtained from the Eth-
ics Committee of the Cardio Med Medical Center Tîrgu 
Mureș, Romania, and from the University of Medicine and 
Pharmacy of Tîrgu Mureș, Romania. All patients will sign 
an informed consent and will be exempt from costs. All 
study procedures are in line with the principles in the Dec-
laration of Helsinki. 

coNclUSioNS

The HYBRIDHEART study will develop new imaging-
based biomarkers with the use of hybrid CCTA-MRI maps 
that will assess myocardial viability in patients suffering 
from an acute myocardial infarction within 1 month prior 
to the imaging evaluation. Also, MV will be correlated with 
the inflammation biomarkers in a dynamic profile. At the 
same time, the HYBRIDHEART study will assess the asso-
ciation between serum levels of hs-CPR and the percent of 
fibrotic myocardial tissue, MACE rate, ischemic time, and 
left ventricular function.
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ABSTRACT

Background: Chondral and osteochondral injuries of the knee joint are undervalued in subjects 

undergoing orthopedic surgery. Chondral lesions are difficult to diagnose as they do not pres-

ent specific clinical signs. The objective of the study was to establish the prevalence of cartilage 

injuries in patients undergoing arthroscopy of the knee for knee pain or instability. Materials 

and methods: A retrospective study was conducted on 355 consecutive knee arthroscopies. 

Chondral lesions were found in 247 (69.6%) cases. Regarding their location, chondral lesions 

were more likely to be located on the medial femoral condyle (53.8%), while lesions on the 

lateral femoral condyle alone (0.8%) were the least frequent ones. Chondral injuries were fre-

quently found with associated articular findings such as meniscal lesions (56.68%) and anterior 

cruciate ligament tears (2.84%) or both menisci and anterior cruciate ligament tear (15.38%). The 

ICRS grade II cartilage lesions were most frequently diagnosed (56.3%) while grade IV was the 

least frequent type (6.9%). Conclusions: Chondral damage is frequently diagnosed during knee 

arthroscopy, present in more than 50% of the arthroscopies performed for various indications, 

and an important part of cartilage injuries were linked with other intraarticular findings, such as 

anterior cruciate ligament tear and medial meniscus tear.

Keywords: chondral injury, knee arthroscopy, ICRS classification
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iNtrodUctioN

Chondral and osteochondral damage is frequently encountered in current or-
thopedic clinical practice. The articular chondral tissue is an extremely special-
ized type of connective tissue of the diarthrodial joints that facilitates the trans-
mission of loads with a low frictional coefficient, but with a limited capacity to 
regenerate, even following minor injuries.1–3 It also provides a smooth, lubri-
cated surface for the articulation with a low-friction gliding surface, which none 
of the artificial constructs have been able to substitute with success.4

The clinical signs of chondral injuries have low specificity and predictive ca-
pacity, thus making their diagnosis difficult to achieve. Subjects who present 
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chondral damage might present symptoms that are more 
specific to meniscal lesions. However, if left untreated, car-
tilage lesions of the knee can cause premature arthritis and 
can lead to impaired joint function and decreased quality 
of life.3,4

Being an accurate diagnostic and treatment method for 
disorders of the knee joint, the minimally invasive arthros-
copy has become the gold standard procedure for inves-
tigation of the knee, with a diagnostic specificity of over 
90%.3,5 

Damage of the chondral tissue in the joints is an under-
estimated issue in subjects who undergo orthopedic sur-
gery for various conditions. Current data states that there 
is a proved incidence of 60 to 66 percent of cartilage in-
juries discovered during knee arthroscopies, regardless of 
the surgical indication.6–9

The aim of the study was to establish the prevalence, the 
type, and the localization of cartilage injuries in patients 
undergoing arthroscopy of the knee and to establish what 
their relationship is to other injuries.

MatErialS aNd MEthodS

We conducted a retrospective observational study on 444 
consecutive knee arthroscopies performed between 2014 
and 2016, in the “Ovidiu” Clinical Hospital, Constanța, Ro-
mania. 

The approval of the institutional review committee of 
the private hospital where the procedures had been con-
ducted was obtained prior to the conduction of the study. 
Patient data was obtained from the medical files of the en-
rolled study subjects.

The inclusion criteria consisted in patients who under-
went arthroscopy of the knee for painful knee joint, and 
with impaired articular function, loose body sensation, 
meniscal tears, or anterior cruciate ligament reconstruc-
tion.

The exclusion criteria consisted in the presence of prior 
major knee injury, inflammatory arthritis or infectious ar-
thritis in the medical history of the patients, as well as sub-
jects aged under 18 years or over 60 years. 

The arthroscopies were conducted by two surgeons 
specialized in orthopedics and trauma, with an experi-
ence in practicing arthroscopic surgery for a minimum of 
5 years. We extracted data concerning chondral damage 
(grade, site, status of adjacent chondral tissue), associated 
joint damage, as well as information on the surgical proce-
dure, as they were noted after each arthroscopy in patient 
records by the operating surgeon. The grade of the lesion 
was assessed according to the International Cartilage Re-
pair Society (ICRS) classification system.10

The data were collected from patients’ medical files and 
were processed using Microsoft Excel and SPSS Statistics 
version 17.0 (IBM, New York, USA). Statistical analysis 
included frequencies, cross-tabs, and associations of the 
studied variables. Those associations were tested using 
likelihood ratio and a significance level of 0.05. 

rESUltS

A total of 444 consecutive knee arthroscopies performed 
between 2014 and 2016 were analyzed, and 355 patients 
were enrolled in the study as they did not present any of 
the major exclusion criteria. The mean age of the study 
population was 42.19 ± 11.68 years, ranging between 18–
60 years, as presented in Table 1.

Chondral lesions were found in 247 (69.6%) cases, and 
their frequency increased with age (p <0.001) (Table 2).

Regarding their location, chondral injuries were more 
frequent at the level of the medial femoral condyle (53.8%), 
while lesions on the lateral femoral condyle alone (0.8%) 
were the least frequent ones (Table 3).

TABLE 1. Patient distribution according to age

Age group (years) Incidence (n) %

Under 30 70 19.7

31–40 84 23.7

41–50 105 29.6

51–60 96 27.0

TOTAL 355 100.0

TABLE 2. The distribution of chondral lesions according to age

Under 30
n (%)

31–40
n (%)

41–50
n (%)

51–60
n (%)

Without chondral lesions 57 (81.42%) 42 (50%) 9 (8.57%) 0 (0%)

With chondral lesions 13 (18.57%) 42 (50%) 96 (91.42%) 96 (100%)

Total 70 84 105 96
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Chondral injuries were frequently associated with other 
joint injuries, such as meniscus lesions (56.68%) and ante-
rior cruciate ligament tear (2.84%), or both menisci and 
anterior cruciate ligament tear (15.38%). The distribution 
of other concomitant arthroscopic findings is shown in 
Table 4.

Grade II according to the ICRS classification system 
was the most frequent grade of cartilage injury (56.3%), 
while grade IV was the least frequent one (6.9%) (p 
<0.001) (Table 5).

diScUSSioNS

The present study confirms that joint cartilage lesions are 
commonly encountered in a young adult population. This 
study showed that from patients undergoing knee arthros-
copy for various indications, 69.6% suffered at least one 
type of cartilage pathology. 

Similar results have previously been published by other 
authors in larger study populations. Curl et al. reported a 
rate of chondral damage of 63% in a study that included 
31,516 subjects.7 Hjelle et al. found a 61% incidence of 
cartilage or osteochondral injuries when analyzing 1,000 
consecutive patients undergoing arthroscopies,8 while 

Aroen et al. found that 66% of 993 patients undergoing 
knee arthroscopies presented associated cartilage disor-
ders.11 In another study that included a large number of 
patients (5,114 knee arthroscopies), Widuchowski et al. 
found chondral lesions in 57.3% of cases,12 but Figueroa 
et al. reported a lower rate of chondral tissue defects, in 
41.16% of cases (82 out of 190 subjects who underwent 
knee arthroscopy).13 

The rate of cartilage lesions fluctuated from 60 to 70% 
in most of the studies, their prevalence being concordant 
to our results.

In the present study, the most frequent site for cartilage 
lesions was found to be at the level of the medial femoral 

TABLE 5. Type of chondral lesions according to the ICRS clas-

sification 

ICRS Type Incidence %

I 64 25.9

II 139 56.3

III 27 10.9

IV 17 6.9

TOTAL 247 100

TABLE 3. Anatomical distribution of chondral lesions

Location Incidence (n) %

Medial femoral condyle 133 53.8

Lateral femoral condyle 2 0.8

Patellae 24 9.7

Medial + lateral femoral condyle 24 9.7

Medial femoral condyle + trochlea 3 1.2

Medial femoral condyle + patellae 38 15.4

Medial + lateral femoral condyle + patellae 4 1.6

Medial + lateral femoral condyle + patellae + trochlea 2 0.8

Lateral femoral condyle + patellae 2 0.8

Patellae + trochlea 3 1.2

Medial femoral condyle + trochlea + patellae 12 4.9

TOTAL 247 100.0

TABLE 4. Distribution of other concomitant arthroscopic findings

Incidence (n) %

Chondral lesions alone 62 25.10

Chondral lesions + meniscal injury 140 56.68

Chondral lesions + anterior cruciate ligament tear 7 2.84

Chondral lesions + both 38 15.38

TOTAL 247 100.0
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condyle (53.8%), followed by the patella (9.7%). The dis-
tribution of chondral lesions according to their anatomical 
location found in our study was similar to other studies on 
the subject. 

Hjelle et al. reported that 58% of cartilage defects were 
located at the level of the medial femoral condyle, 11% in 
the patella, 11% in the lateral region of the tibial plateau, 
9% in the lateral femoral condyle, and 5% in the medial 
part of the tibia.14 Widuchowski et al. found that the pa-
tellar area (36%) and the medial femoral condyle (34%) 
were the most common locations of chondral tissue inju-
ries, while the medial region of the tibial surface (6%) pre-
sented the lowest frequency.12 Correspondingly, Aroen et 
al. found that 43% of cartilage injuries were located in the 
medial femoral condyle, and 23% in the patellar region.11 
Similarly, Curl et al. found the most common locations of 
damage in the articular cartilage at the level of the medial 
femoral condyle (32%) and patella (21%).7

In our study, the distribution of cartilage injuries within 
different parts of the knee joint was also in accordance 
with the studies referred above, but we found a higher per-
centage of non-isolated cartilage lesions (60.68%).

We found full-thickness lesions (ICRS grade III–IV) in 
only a small percentage (17.2%) of the analyzed knees. In 
contrast, Bikash et al. found that grade III, according to the 
Outerbridge classification, was the most common grade of 
chondral lesions (46% of cases), followed by grade IV (22% 
of cases).3 Our results were also in disagreement to the re-
sults of Hjelle et al. (14% grade I, 26% grade II, 55% grade 
III, 5% grade IV lesions) and Curl et al. (9.7% grade I, 28.1% 
grade II, 41.0% grade III, 19.2% grade IV lesions).7,14

Cartilage defects are commonly associated with other 
pathological conditions of the joint such as anterior cruci-
ate ligament ruptures and meniscal injuries. In our study, 
associated injuries of the medial meniscus were diagnosed 
in the highest proportion of patients (56.68%), followed 
by both meniscus and anterior cruciate ligament tears 
(15.38%). Similarly to our results, current studies show 
that frequently associated lesions include the medial me-
niscus and anterior cruciate ligament tear.10

Study limitations 

One of the major limitations of the current study is its ret-
rospective nature. Other study limitations include the rela-

tively small number of included subjects (355 patients) and 
the existence of bias in collecting the necessary data from 
the patients’ files, which may have adversely impact the re-
liability of our results.

coNclUSioNS

Chondral injuries are frequently encountered in knee ar-
throscopy and are present in more than half of the arthros-
copies performed. An important part of cartilage injuries is 
accompanying other intra-articular lesions, including the 
anterior cruciate ligament tear and medial meniscus tear. 
Based on these results, it is recommended to have the nec-
essary resources at disposal for at least one cartilage repair 
technique during a knee arthroscopy, due to an increased 
likelihood of encountering previously undiagnosed chon-
dral damage.
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ABSTRACT

Background: Dysphotopsias are optical side effects experienced by patients who underwent 

cataract surgery. This unwanted photic phenomenon has gained ground and is a major post-

operative concern. Visual acuity is not sufficient in evaluating the postoperative visual function. 

The aim of this study was to determine the efficacy of using a preexistent questionnaire in de-

termining the presence of dysphotopsia. Material and method: We conducted a prospective 

study, using the modified Visual Function Index (VF-14) and the Ocular Surface Disease Index 

(OSDI) surveys, completed on patients that underwent uncomplicated phacoemulsification 

with intraocular lens implantation between November 2016 and November 2017. Patients in-

cluded in the study had no known ocular comorbidities and had no other possible postopera-

tive explanation for these visual phenomena. Three weeks after the surgery, the questionnaire 

was filled up by one individual examiner. Results: Of the 50 patients considered, 37 patients 

met all the inclusion criteria and were successfully enrolled in the study, with a mean age of 

75.88 years. Dysphotopsia phenomena were present in 13.51% of cases; 60% of these patients 

described the presence of positive dysphotopsia, and 40% complained of temporal shadows. 

The best corrected visual acuity was over 0.8 in 75.67% of the cases. Conclusion: Although 

there is no objective test to diagnose this early postoperative complication, pseudophakic 

dysphotopsia should not be overlooked and additional chair time is needed. 

Keywords: questionnaire, dysphotopsia, cataract, intraocular lens, temporal shadow
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iNtrodUctioN

Cataract surgery with intraocular lens (IOL) implantation is currently the most 
commonly performed ophthalmic surgery.1 

As a result of increasing life expectancy, the number of people with age-relat-
ed eye diseases and consecutive visual deterioration will raise significantly in the 
near future,2 cataract being the first leading cause of blindness.3 

The aim of contemporary cataract surgery is more than removing the opaci-
fied lens; it also pursues to restore visual function at diverse distances.4 Even in 
case of an uneventful cataract surgery, in which the results of the intervention 
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would support a higher satisfaction, patients often com-
plain of seeing unwanted images. 

This phenomenon was first described by Tester et al. as 
"dysphotopsia" to illustrate any light-related visual com-
plaints encountered in phakic and pseudophakic patients.5 
These unwanted optical images can be divided into two 
types, positive and negative.6 Positive dysphotopsias are 
most often described as flashes, arcs, halos, or sprinkles, 
bright artifacts.  Contrarily, negative dysphotopsias block 
light from reaching the retina, resulting in shadows or dark 
spots that usually appear in the temporal field.5,7,8 

As mentioned, dysphotopsias decrease the patients’ 
postoperative visual outcome and satisfaction, and in cases 
with permanent, severe symptoms it can lead to IOL ex-
change.5,9

Fortunately, this symptom is transient for most patients 
and only close observation is needed. If the symptom does 
not disappear in 3 to 4 months or later, further procedures 
may be necessary. Possible solutions include the following: 

•	 surgical: YAG laser capsulectomy, a secondary pig-
gyback lens, reverse optic capture, IOL exchange (in 
severe cases)10,11;

•	non-surgical: the use of thick-frame glasses, pupil 
dilatation in the case of negative dysphotopsia.¹¹ 

The aim of this study was to determine the efficacy of 
using a preexistent questionnaire in determining the pres-
ence of dysphotopsia.

MatErial aNd MEthodS

We conducted a questionnaire-based prospective study 
that included patients who underwent uneventful phaco-
emulsification and IOL implantation for senile cataract at 
the Clinic of Ophthalmology in Tîrgu Mureș.

Surgeries were performed by the same doctor. The 
surgical technique was identical in all cases and included 
topical anesthesia, a clear-corneal incision (a 2.2 mm main 
incision and two 1.2 mm side incisions), a curvilinear cap-
sulorhexis (5–5.5 mm), and in-the-bag implantation of an 
aspheric monofocal lens with square edges, with an optic 
size of 6.0 mm and a 13.0 mm overall diameter. 

Three weeks after the operation, the surgeon performed 
the ocular follow-up by analyzing the visual acuity, autore-
fraction, and the lens clarity with the sit lamp, thus exclud-
ing any objective cause of possible visual symptoms. 

The questionnaire was performed by one individual ex-
aminer. Each evaluation was restricted to one eye per pa-
tient. A total of 13 questions were used from the modified 

Visual Function Index (VF-14, introduced in 1996) and 
Ocular Surface Disease Index (OSDI, introduced in 1997) 
between November 2016 and November 2017, evaluating 
patient satisfaction and ocular complaints. The patients’ 
charts included the following data: age, gender, ocular 
condition and visual acuity before cataract surgery and 
during follow-up, the best corrected vision, the ocular re-
fraction, as well as the type and power of the implanted 
IOL. All the patients offered a verbal informed consent for 
participation in the study.

The included patients were 65 years of age or older, had 
no known ocular comorbidities and no possible postop-
erative explanation for any unwanted visual phenomena. 
The exclusion criteria comprised: mental or physical im-
pairment; corneal, macular, or retinal pathology that af-
fected the vision; glaucoma; dry-eye syndrome, or any 
cause of central visual acuity loss, including dysfunction 
of the optic nerve. Postoperative complications likely to 
affect visual quality, such as eye inflammation, corneal or 
macular edema, intraocular lens dislocation, refractive er-
rors (of more than ± 1.50 spherical/cylinder diopter) also 
disqualified subjects from enrollment in the study.

rESUltS

Of the 50 patients considered, 37 patients met all the inclu-
sion criteria and were successfully enrolled in the study, 
with a mean age of 75.88 years (range: 65–89 years), in-
cluding 20 (54%) women. Postoperative best corrected vi-
sion above 0.80 was achieved in 75.67% of the cases (Fig-
ure 1). 

Patients were asked to rank their satisfaction from 1 to 
5 (1 being unsatisfied and 5 very satisfied); 94.59% of them 
were very content. None of them was unhappy with the 
surgery results. 

In the study, 43.24% were within the range of ±0.50 
DSph refraction, and 81.08% within ±1.00 DSph refrac-
tion.

At the three-week follow-up, 13.51% (n = 5) of patients 
related the presence of dysphotopsias, 60% (n = 3) of them 
experienced unwanted optical images, and 40% (n = 2) 
dark spots in the temporal visual field (Figure 2). These 
dysphotopsias disappeared after two weeks, only one pa-
tient complained of permanent symptoms. 

diScUSSioNS

The purpose of the first nine questions from the National 
Eye Institute Visual Functioning Questionnaire was to find 
out the overall postoperative satisfaction of the patients, 
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while the last four questions were used to detect a dry-eye 
syndrome, which can also cause refractive issues and dis-
qualify patients from participation.

Not all queries reached statistical significance. Asking 
whether they had visual difficulties during day- or night-
time driving was not applicable to all patients. Many of 
them either did not drive at all due to their age, or they 
have given up driving in those three weeks after cataract 
surgery. However, we considered this query useful, be-
cause while driving, especially at night, unwanted light 
phenomena (halo) may occur.

Even when dysphotopsias occurred, patients were sat-
isfied with the results of the surgery. One of the reasons 
may be that the vision (and with this, the quality of their 
lives) was lower, thus the increase of vision doubtlessly 
increased their satisfaction (Figure 3).12 In the literature, 
the incidence of dark temporal shadows ranges between 
0.1% and 6.7% of eyes implanted with different monofo-
cal IOLs.13

According to current studies, there are more patients suf-
fering from these visual symptoms, primarily because it is 
not a routine question asked during the follow-up visits.14 
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Although women live longer than men and thus are 
more likely to develop cataract (they also have a slightly 
higher risk to develop age-related ocular diseases and have 
a reluctance in accepting eye-care services3), there was no 
statistically significant difference between female and male 
participants in this study. On the contrary, Lewallen et al. 
determined that in Asia and Africa, women do not receive 
cataract surgery at the same rate as men.3,15 

Even though younger patients with larger scotopic pu-
pils might be more exposed to dysphotopsia, and they are 
generally more critical about their vision compared with 
older pseudophakic patients,7,16 the majority of dyspho-
topsias occurred at patients aged above 80 years.

The patients included in our study received hydro-
phobic acrylic IOLs, due to significantly lower rates of 
posterior capsular opacification (PCO), in comparison 
with hydrophilic acrylic IOLs. The square-edge lens de-
sign shows low incidence of lens epithelial cell migration, 
but a higher incidence of dysphotopsias due to internal 
reflections at the rectangular edge of the IOL.16–19 As re-
ported in a 2014 article, “rounded-edge IOLs would re-
duce the incidence, but it is not worth the increased rate 
of PCO”.14

liMitatioNS of thE StUdY

We consider that, to some degree, answers might have 
been induced by the questionnaire, as many of the patients 
did not report the symptoms in question prior to the ex-
amination. 

Despite some degree of bias, the questionnaire-based 
evaluation is the only method of evaluating the presence 
of dysphotopsia.

The weakness of this study is the small number of par-
ticipants, which may be explained by the rigor of the eligi-
bility requirements for enrollment. 

coNclUSioN

Although there is no objective test to diagnose this postop-
erative light-related phenomenon, evaluation of the visual 
acuity is not sufficient in the assessment of postoperative 
visual function. 

Taking into consideration the frequency of dysphotop-
sias that were detected in the examined patients, we can 
conclude that preexistent questionnaires demonstrate good 
reliability and provide an efficient way to identify dyspho-
topsias. According to our results, this survey should be part 
of the routine postoperative follow-up, because focusing 
not only on surgical results, but on postoperative content-
ment too, cataract surgeries could bring a higher satisfaction 
and treatment options could bring more specific results.

coNflict of iNtErESt
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ABSTRACT

Background: Along with brushing, using dental floss is an important part of tooth cleaning. This 

adjunctive method helps remove the bacterial plaque mainly from the interdental area and from 

the gingival sulcus. The aim of the study was to compare the correct and incorrect methods of 

using dental floss among students from different high schools and students from the Faculty of 

Dentistry. Material and methods: A total number of 96 young adults with a mean age of 21 years 

(range 18–25 years) were admitted in the study, being divided into three groups: students from 

Baia Mare (Group 1), students from Odorheiu Secuiesc (Group 2), and the control group con-

sisted of students from the Faculty of Dental Medicine from Tîrgu Mureș (Group 3). The students 

were invited to complete a questionnaire regarding the use of dental floss. In the second part 

of the study, a total number of 30 students (10 students from each group) were examined using 

the Williams periodontal probe, a dental mirror, and a dental probe, and the following param-

eters were recorded: the papilla bleeding index (PBI), the tartar index (TI), and the DMF-S index. 

Results: The lowest gingival bleeding during brushing was observed in Group 3 (p = 0.0070). 

The majority of people who regularly use dental floss were in Group 3 (p <0.0001). There were 

no significant differences between groups regarding gender in the use of dental floss: Group 1 

(p >0.9999), Group 2 (p = 0.3358), and Group 3 (p = 0.3303). Conclusions: Regarding the used 

periodontal indices (TI, PBI), the highest peak was achieved by students from Group 2, and the 

lowest values were recorded among students from Group 3. The DMF-S index was the highest 

among students from Group 1 and lowest among students from Group 3.

Keywords: dental floss, Williams periodontal probe, papilla bleeding index, DMF-S
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iNtrodUctioN

In oral hygiene, it is argued that for the complete removal of the bacterial plaque 
it is not enough just to perform a proper brushing. Along with brushing, us-
ing dental floss is also an important part of tooth cleaning.1–3 This adjunctive 
method helps remove the bacterial plaque mainly from the interdental area and 
from the gingival sulcus. In addition to the benefits that dental floss can offer, 
it can cause a series of traumas at the level of the periodontium, due to vicious 
habits.4,5
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The aim of the present paper was to present and com-
pare the correct and incorrect methods of using dental 
floss among students from different high schools and stu-
dents from the Faculty of Dentistry. By including the in-
correct method of using dental floss, we analyzed its harm-
ful effect on the tissues of the periodontium.

MatErial aNd MEthodS

Our study aimed to detect the use of dental floss and to 
determine the degree of oral hygiene among young adults 
from several areas. A total number of 96 students with the 
mean age of 21 years (range 18–25 years) participated in 
this study. Depending on the provenance environment, the 
study population was divided into three groups: the first 
group consisted of 25 students in the twelfth grade from the 
“Németh László” Theoretical High School in Baia Mare, the 
second group was formed by 42 twelfth grade students from 
the “Tamási Áron” Theoretical High School in Odorheiu Se-
cuiesc, and the third group included 29 sixth-year students 
from the Faculty of Dental Medicine in Tîrgu Mureş.

An anonymous questionnaire on oral hygiene was per-
formed in this regard, which included:

•	general questions (gender, age, provenance);
•	questions about the frequency of dental medical con-

sults (questions 1 and 2);
•	questions about the used brushing techniques (ques-

tions 3–7);
•	questions about the use of dental floss (questions 

8–18);
•	questions about certain vicious habits such as smok-

ing (questions 19–21);
•	questions about certain signs and symptoms in the 

oral cavity (question 22).

After questioning the young adults, they have been 
trained regarding the effective techniques of combating 
bacterial plaque by various methods: electric brushing, 
dental floss, interdental brush, mouthwash.

In the last phase of the study, 30 individuals (10 individuals 
from each group) were randomly selected from those who 
use dental floss. These subjects underwent an oral dental ex-
amination at natural and artificial light at their high school 
or faculty, conducted with a standard examination kit con-
sisting of: a plane dental mirror (Shanghai Neo-Medical Co. 
Ltd, Shanghai, China), a dental probe (Shanghai Neo-Med-
ical Co. Ltd, Shanghai, China), and a Williams periodontal 
probe (Rite-Dent, Hialeah, FL, USA). The oral-dental status 
of the individuals was recorded, and various indices were 

calculated on the dental formula: the Mühlemann papillary 
bleeding index (PBI), the tartar index (TI) (given that most 
of the individuals were after breakfast, it was not possible to 
measure the plaque index), and the DMF-S index.

1. The Mühlemann PBI was calculated as follows:

•	0 – normal appearance, no bleeding at the probing;
•	1 – punctual bleeding, 20–30 seconds after probing, 

one single bleeding point;
•	2 – line/points, 20–30 seconds after probing, a fine 

bleeding line or multiple bleeding points at the mar-
ginal gingiva;

•	3 – triangle – immediately after probing, the inter-
dental triangle is filled with blood; 

•	4 – drop/mass bleeding; immediately after probing, 
a drop of blood flows down, covering tooth or gum 
portions.6

PBI = Σ Index value/Σ dental area (buccal and oral)

2. Tartar index (TI) values:

•	0 – absence of tartar;
•	1 – supragingival tartar on less than 1/3 of the dental 

surface; absence of subgingival tartar; 
•	2 – supragingival tartar on less than 2/3 of the dental 

surface; small tartar islands in the subgingival area;
•	3 – supragingival tartar on more than 2/3 of the den-

tal surface; a continuous deposit of tartar in the sub-
gingival area.6,7

3. DMF-S (Decayed, Missing, Filled/Surface) index:
On each dental surface the following parameters were ana-
lyzed: the occurrence of obturations or caries (1 point); 
extracted teeth as well as root remnants (4 points for fron-
tal, 5 points for lateral teeth); and crowns (3 points). The 
DMF-S index is calculated as the sum of the received num-
ber of points. A higher DMF-S index reflects a more pre-
carious oral-dental status.8 

Statistical analysis and data processing was conducted us-
ing the GraphPad InStat software with the ANOVA, Krus-
kal-Wallis, and Mann-Whitney tests. The statistical signifi-
cance of the study was set at an alpha coefficient of 0.05.

rESUltS

A. Results of the questionnaire 

Students from Group 1 (51.8%) present to the dental 
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medical follow-up every 6 months, in a higher percentage 
compared to those from Group 2 (22.22%) and Group 3 
(25.92%).

Most of those who brush just once a day were students 
from Group 2, and most of those who brush three times a 
day were from Group 3. 

Regarding the presence of gingival bleeding during 
brushing, statistically significant differences were found 
between groups (p = 0.0033), especially between Group 
2 and Group 3 (p <0.01), most individuals from Group 2 
having noticed bleeding. The lowest gingival bleeding was 
observed among students in Group 3 (p = 0.0070, 95% CI 
0.0324–0.2532, 0.3238–0.7106).

Regarding the use of dental floss, there were statistically 
significant differences (p <0.0001) between the groups, es-
pecially between Group 1 and Group 3 (p <0.0001, 95% 
CI 0.0343–0.1943, 0.5930–0.9242), and between Group 2 
and Group 3 (p <0.0001, 95% CI 0.0666–0.3144, 0.5930–
0.9242). In both cases, the majority of subjects who regu-
larly use dental floss were the students of Group 1.

Regarding gender, there were no significant differ-
ences in the use of dental floss in any of the lots: Group 

1, p >0.9999; Group 2, p = 0.3358; Group 3, p = 0.3303. 
In all three groups, the majority uses dental floss after 
brushing.

Most individuals from Group 3 have injured their gums 
several times during flossing in comparison to Group 2 
(p = 0.0001, 95% CI 0.0195–0.1148, 0.3956–0.7768) (Fig-
ure 1).

The majority of dental students from Group 3 (81.81%) 
use a 30 cm long dental floss, and they rank first. They are 
also the first to use 20 cm (53.84%) dental floss, followed 
by those from Group 2 (30.76%), the last place being oc-
cupied by the students from Group 1 (15.38).

Regarding the direction of the movements performed 
during dental floss hygiene, most subjects of Group 3 use 
vertical movement. The difference was statistically signifi-
cant among groups (p <0.0001).

Most people in different lots change the floss sequence 
between different groups of teeth, the difference between 
lots being extremely statistically significant (p <0.0001).

Most people in different groups use dental floss due to:

 

FIGURE 1. Gingival injury during dental flossing in case of a 24 
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•	 the interdental retention of food (p = 0.0001), the dif-
ference being statistically significant between Group 
2 and Group 3 (p = 0.0161, 95% CI 0.0195–0.1118, 
0.1915–0.5671) and between Group 1 and Group 3 (p 
= 0.0288, 95% CI 0.0425–0.1226, 0.1915–0.5671);

•	 the sensation of cleanliness of the teeth (p <0.0001), 
the difference being statistically significant between 
the students of Group 2 and Group 3 (p = 0.0026, 95% 
CI 0.0491–0.2842, 0.3956–0.7768) and between the 
students of Group 1 and Group 3 (p = 0.0005, 95% CI 
0.0425–0.1226, 0.3956–0.7768).

Regarding the frequency of dental floss use during a 
week there were no statistically significant differences be-
tween groups (p = 0.1373).

Of the symptoms reported in the oral cavity, the first 
three places were occupied by: gingival inflammation (p 
<0.05), gingival bleeding (p <0.0001), and halitosis (p = 
0.0325).

B. The results of the clinical examination

Of the total of 96 individuals (25 from Baia Mare, 42 from 
Odorheiu Secuiesc, and 29 from Tîrgu Mureș), 59 subjects 
(12 from Baia Mare, 19 from Odorheiu Secuiesc, and 28 
from Tîrgu Mureș) used dental floss. To standardize the 
study, out of these 59 subjects, 10 were randomly selected 
from each group to undergo a complete dental examina-
tion. The results of the examination are shown in Figures 
2, 3, and 4.

diScUSSioNS

A similar study was conducted in India in 2010, which 
aimed to assess the dental practitioners' attitude to-
wards the use of dental floss. The results showed that 
98% of dentists knew that dental floss was used to re-
move the bacterial plaque from the interdental space, 
46% believed that while removing the bacterial plaque, 
the tooth will be polished, while 27.1% thought it had 
a gum massage effect. More than 80% of the responders 
have argued that the use of dental floss reduces gingival 
inflammation, 74.5% of dentists responded that modern 
brushing can remove interdental plaque just like dental 
floss, and 62.4% stated that dental floss had a traumat-
ic effect on the interdental papilla, their results being 
similar to the results of the present study. Seventy-eight 
percent believed that dental floss should be used daily. 
Twenty percent of dentists agreed that using toothbrush 
and toothpaste is not enough to remove the bacterial 

plaque; 89% of dentists believe that there is a great lack 
of information and knowledge among patients about the 
use of dental floss.9

The results of the present paper were influenced by the 
amount of information received about dental floss and 
oral hygiene. It was shown that students in Group 3 (from 
the Faculty of Dental Medicine in Tîrgu Mureș) were 
better informed, this being the reason why their attitude 
towards oral hygiene was better. Subjects from Group 
3 also flossed for a longer period of time because they 
were more familiar with the correct flossing technique. 
For these reasons, a short presentation of the benefits of 
dental floss was made for all subjects from Group 1 and 
Group 2.

coNclUSioNS

Regarding the periodontal indices used in the present pa-
per (TI, PBI), the highest peak was achieved by the stu-
dents of Group 2, and the lowest values were recorded 
among students from Group 3 (dentistry students). The 
DMF-S index was highest among students from Group 1 
and lowest among students from Group 3. Most individu-
als were brushing twice a day, the brushing time being 3 
minutes in most cases. The students from Group 3 also 
flossed for a longer period of time compared to students 
from the other two groups. Gum damage during dental 
flossing was significantly higher in Group 3 than in the 
other two groups. The interdental retention of food par-
ticles seems to be the major reason for using dental floss. 
The major disturbing symptom noticed in the oral cavity 
was the inflammation of the gingiva.

coNflict of iNtErESt

Nothing to declare.
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ABSTRACT

Finite element modeling is a field of medicine with great potential future in experimental stud-

ies and in daily clinical practice as well. Computational modeling is currently used in several 

medical applications including orthopedics, cardiovascular surgery, and dentistry. In orthope-

dics, this method allows a proper understanding of joint behavior, as well as of more complex 

articular biomechanics that are encountered in several conditions such as ankle fractures or 

congenital clubfoot. Currently, there is little data on the development of a 3D finite element-

defined model for congenital clubfoot. This paper aims to summarize the current status of 

knowledge and applications of finite element modeling of the foot and ankle. 
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iNtrodUctioN

The use of finite element modeling in medicine was first introduced for those 
cases where animal or other mechanical models were not applicable. Along with 
the progression of computing techniques, this type of computer modeling be-
came practically limitless in its development. Computational models have pro-
gressively evolved and can now almost perfectly reproduce the human body or 
distinct parts of it. Ten years ago, the number of elements required for a com-
putational model was limited by the capacity of available computers. Currently, 
there are several possibilities for computational modeling, analysis, and testing, 
for any kind of bone and ligament structures. The most often used computa-
tional models in present are those applied in dental medicine and experimental 
orthopedics; however, several other applications in emerging fields such as car-
diovascular surgery have also been introduced.1–3 

This paper aims to summarize the current status on the use of finite elements 
for computational modeling in medicine and to highlight the types of elements 
recommended for creating a model for clubfoot and orthosis testing.



35Journal of Interdisciplinary Medicine 2018;3(1):34-38

coMPUtatioNal ModElS for 

orthoPEdic PatiENtS

The most often modeled and tested part of the body is 
the lower limb; however, there is little published data on 
the use of models dedicated to clubfoot or complex foot 
models. Earlier reports described a three-dimensional 
computational model having this application, while finite 
elements were defined for the ankle, the distal tibia, talus, 
and some of the most important attached ligaments and 
muscles. However, the ankle model has not been entirely 
completed, the model being limited for testing the foot 
movements. Several researchers focused on the Achilles 
tendon, plantar flexion and deformation on the plantar 
flexion/extension.4 

A team of Romanian researchers have analyzed the forc-
es applied on the Calcaneus bone and Achilles tendon dur-
ing running, using Altair Hyperworks for analysis of the 
applied force. This study aimed to measure the force and 
weight charging, and to analyze the deformations occur-
ring due to force distribution. They measured forces be-
tween 0 and 40 Mpa, from no weight distributed on the 
foot to maximum load of forces, and practically created a 
model of a full-circle step during running. The group used 
this model to evaluate the forces that are impossible to 
measure in vivo or by other experimental methods.5 

One of the best programs for the finite element analy-
sis is the Abaqus program, which was first used in 1995 for 
the medical analysis of a prosthesis surface modeling in a 
total hip arthroplasty procedure.6 In 1998, a group of re-
searchers used the Abaqus program to compare the bio-
mechanical properties of different biphasic soft tissues.7 
This program was also used by another team in 2013, in a 
comparative study based on finite element modeling. They 
created the model of an absolute normal ankle and one of 
an ankle with prosthesis. In order to increase precision as 
much as possible, they used one patient with prosthesis in 
the right ankle and normal left ankle. This group aimed to 
compare forces and tension distribution between the two 
lower limbs and also to analyze the differences that can be 
observed during motion and standing between the two 
legs, concluding that the proposed model can be used for 
designing new ankle prostheses.8 

In the same period in which Abaqus was the main pro-
gram used for model simulations of joint characteristics, 
another group conducted a study on the dynamic analysis 
of an ankle model that was created with finite elements, in 
which they calculated the forces and tensions in the bones 
during walking.9 In 2014, Johnson et al. performed a study 
on the use of 3D finite elements on the foot and ankle and 

concluded that this could be a very useful tool in the simu-
lation of force-displacement boundary conditions, which 
could be used to further evaluate the interaction between 
foot and orthesis.10 

Shoe testing is another application of finite computa-
tional models, very similar to orthosis testing. Using tree 
different types of shoes, with different heights of the heel 
between 1.5 inches and 3.5 inches, Ahmady et al. observed 
and modeled their effects on tendons, bones, and aponeu-
rosis in case of high heels. Their study evaluated the von 
Misses stresses, strain, and arch deformation on the foot 
during standing, proving that the smallest deformation and 
stretching forces regarding to plantar fascia were present 
in 2.5-inches high heels.11 Some authors recommend the 
use of finite modeling elements even in treatment plan-
ning, for outcome prediction and follow-up. Another team 
of orthopedic surgeons compared four different ligament 
reconstruction techniques of the ankle with the use of mod-
eled 3D finite elements.12 They were able to evaluate ankle 
biomechanics using different methods, thus being able to 
determine which of the method is most suitable in obtain-
ing normal joint mechanics.12 Wong et al. have reported the 
case of a 28-year-old female with a talus and calcaneus frac-
ture, in which a 3D finite element model was created using 
magnetic resonance imaging, illustrating the effectiveness 
of such models in offering proper fracture management.13

These studies reflect the value of 3D finite element 
modeling and simulation in orthopedics, a technique that 
provides great advantages in both clinical and experimen-
tal circumstances, representing a relatively easy method 
for the development of computational models of various 
structures such as bones, cartilage, tendons, and joints. 
Furthermore, joint deformation, forces, and movements 
are quite easy to model, thus allowing a proper illustration 
of joint biomechanics. 

coMPUtatioNal fiNitE ElEMENtS 

iN coNGENital clUbfoot

Three-dimensional computational models can also be used 
as tools for the analysis of congenital clubfoot, in cases 
where animal experiments are not feasible, during treat-
ment planning, or for orthosis testing. There is little data 
in the current literature on the use of finite defined models 
for the analysis of congenital clubfoot. 

Congenital clubfoot is a frequently encountered malfor-
mation of the joints; therefore, the use of an experimental 
model can be very useful for a proper management of these 
patients. Prior to the development of a finite element, it 
is essential to determine the type of elements that can be 
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used to model the foot or clubfoot. Different connectors 

are used to model ligaments, tendons, and solid-type ele-
ments for the bone, hence the need to determine material 
properties and to analyze the type of foot modeling. Fig-
ures 1–4 represent illustrations of the technique and mate-
rials required for creation of a foot model.

MatErialS rEqUirEd for 

crEatiNG foot ModElS

Connectors 

The connector elements can be used for two- or three-
dimensional analyses, in order to create a connection be-

tween two nodes of different part instances. There are two 
types of connectors that can be used, beam connectors and 
axial connectors, respectively. The beam connectors are 
used to connect the bones between two reference points, 
giving the two parts a rigid type of connection. The axial 
connectors are used for tendons. A precise analysis of a 
minimum of four main ligaments is highly recommended: 
the Achilles tendon, long flexor of the toes, long flexor of 
the hallux, and the anterior tibial ligament. For each axial 

FIGURE 1. Axial connector used for computational development 

of a foot model

FIGURE 3. Bones, tendons and ligaments reproduced using computational models

FIGURE 2. Beam connector used for computational development 

of a foot model
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connector, a different property has to be assigned in order 
to simulate the elements’ elasticity using a force-displace-
ment curve based on Young’s modulus and Poisson’s coef-
ficient.14 

Bones

The bones can be modeled by using 3D solid-type C3D4 
elements (4 linear nodes of tetrahedron). This is a gener-
ally used method, easily applied, and compatible with a lot 
of programs and analyses. The method is based on a limb 
model; however, it is the simplest one when it comes to its 
properties.

Material properties and laws

An elastic behavior should to be assumed for the bone 
material; consequently, elasticity is defined by using the 
Elasticity material law in terms of Young’s modulus and 
Poisson coefficient. No laboratory measurements are re-
quired, as all the data can be obtained from the literature. 
However, a nonlinear behavior of the bones requires a full 
description of the stress-strain relation from compression 
and tensile tests.15

Analysis

A linear static analysis of the full foot model leads to a compu-
tational time of approximately 480 hours because of the large 

number of estimated nodes (75.000) that the model contains 
and also because of the interaction given by the connectors, 
which adds extra equations. An explicit dynamic analysis 
with the use of a mass scaling technique can lead to a lower 
computational time of 3 hours on a supercomputer.

coNclUSioNS

The use of three-dimensional computational models for 
the simulation of various conditions, from orthopedics 
to cardiology and cardiovascular surgery, has started to 
emerge as an adjuvant method to guide treatment and pa-
tient management. The efficacy of finite models for joints 
and bones has been proved by several preclinical and clini-
cal studies and has also been demonstrated in cases of frac-
tures. However, their use in congenital clubfoot has yet 
to be established. Due to the increased frequency of pa-
tients with congenital clubfoot, further developments are 
required in the field of computational modeling and finite 
element analysis in order to provide more insights on the 
individual biomechanics of this disorder.
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ABSTRACT

Cystic fibrosis (CF) is an autosomal recessive affliction triggered by genetic mutations in the 

cystic fibrosis transmembrane conductance regulator. The lung and pancreas are the most fre-

quently affected organs in cystic fibrosis, cutaneous involvement is undervalued and underdiag-

nosed. Skin lesions observed in patients diagnosed with cystic fibrosis are not well known and 

can create confusions with other dermatological diseases. The diagnosis of cutaneous lesions 

as signs of cystic fibrosis by pediatricians or dermatologists, despite their overlapping with dif-

ferent nutritional deficiencies, would allow earlier diagnosis and proper treatment and could 

improve quality of life and outcomes.
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iNtrodUctioN

Cystic fibrosis (CF) is an autosomal recessive affliction triggered by genetic 
mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) 
gene situated on the long arm of chromosome 7, with over 1,500 different genet-
ic variants being described to encrypt the synthesis of the CRT protein.1,2 The 
CRT protein regulates the transportation of the chloride ion across epithelial 
cell membranes in the respiratory, digestive, reproductive tracts, as well as in 
the skin. Cutaneous lesions observed in patients diagnosed with cystic fibrosis 
are not well known and can create confusions with other dermatological dis-
eases. The recognition of cutaneous manifestations of cystic fibrosis by pediatri-
cians or dermatologists could represent the first step of an early diagnosis, a cor-
rect treatment, and follow-up, and may improve the quality of life and outcome.

Cutaneous lesions described in cystic fibrosis are:1

•	nutrient deficiency dermatitis of cystic fibrosis (CFNDD); 
•	allergies: atopy, urticaria, drug hypersensitivity reactions, photosensitivity;
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•	aquagenic palmoplantar keratoderma;
•	cutaneous vasculitis;
•	other dermatoses.

1. NUtriENt dEficiENcY dErMatitiS 

of cYStic fibroSiS (cfNdd)

CFNDD is rarely recognized and reported, being over-
looked by dermatologists, especially in cases in which cu-
taneous signs are present before pulmonary and gastroin-
testinal involvement, in the absence of suspicion of cystic 
fibrosis. Sparse case reports of CFNDD are reported, al-
though the entity is well documented.

The first skin lesions can be present at 2 weeks to 6 
months after birth as small erythematous papules local-
ized on the diaper area and face (periocular and perioral 
regions) that merge and form large plaques with annular 
configuration and desquamation localized to the extremi-
ties. Children with cystic fibrosis who are not breastfed 

are presumed to develop earlier lesions of CFNDD. Some-
times periorbital edema can be associated as an early sign.3 

If the desquamation is excessive and dominates the 
clinical picture, CFNDD is named “peeling paint” rash or 
“peeling paint” dermatitis (Figure 1), and protein, zinc, 
and essential fatty acids deficiencies are significant due 
to malabsorption and malnutrition.4,5 Desquamating ery-
thema could be the first cutaneous sign, with periorificial, 
perineal, and acral distribution, associated with edema 
(induced by low albumin levels) and alopecia.3

Histopathologic examination of a skin punch biopsy can 
reveal non-specific features such as epidermal hyperplasia, 
parakeratosis, intradermic spongiosis, thin granular layer, 
and perivascular inflammatory infiltrate with mononucle-
ar cells in the dermis.3,4

CFNDD is a multiple nutritional and metabolic defi-
ciency resulting in a clinical kwashiorkor-like clinical pic-
ture, but differential diagnosis with kwashiorkor can be 
done due to clinical clues (Table 1).

TABLE 1. Differential clues between CFNDD and Kwashiorkor3–6

CFNDD Kwashiorkor

Genetic defect: (7q31.2) Severe malnutrition

Few cases reported in the literature Frequently diagnosed in the Third World

•	Multiple nutritional deficiencies

•	Abnormal production of prostaglandins

•	Free radical affecting cellular membranes

•	Chronic severe protein malnutrition

•	Free radicals affecting mitochondrial and lipid mem-
branes

Hepatomegaly rarely present Hepatomegaly almost present

•	No nail involvement

•	No hair abnormalities
The presence of “flag sign” (bands of light and dark 
pigmentation along hairs)

Peri-oral involvement Oral mucosal involvement, mainly cheilitis

•	Sweat test positive

•	Early presence of edema is associated with false 
negative sweat tests

Sweat test negative

TABLE 2. Clues for differential diagnosis between CFNDD and acrodermatitis entheropathica6–8

CFNDD Acrodermatitis enteropathica

Genetic diagnosis: mutations of the (CFTR) gene Genetic diagnosis: mutations of the gene SLC39A4

Peri-orificial desquamating erythema Peri-orificial desquamating erythema

Nail and mucosal involvement absent •	Nail dystrophy

•	Mucosal involvement: gingivitis, glossitis, anusitis, 
vulvitis, blepharitis

•	Alopecia of the scalp to varying degrees, loss of 
eyebrow and eyelash hairs

Intertriginous lesions absent Intertriginous lesions present

•	Variable serum zinc levels

•	No clinical improvement after zinc administration 
•	Reduced serum zinc levels

•	Low zinc levels in the hairs

•	Normal zinc elimination by urine, sweat and feces

•	Response to zinc treatment

Absence of necrolysis in the epidermis Necrosis of keratinocytes in the upper layers of the 
epidermis
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CFNDD is the consequence of primary essential fatty 
acid deficiency and pancreatic dysfunction with second-
ary deficiencies of vitamins, minerals, essential fatty acids, 
amino acids, and finally malnutrition.1 The exact mecha-
nism of CFNDD is not well understood and still raises 
questions and hypotheses.

Zinc deficiency may play a role in CFNDD, but clear dis-
tinctions must be made between CFNDD and acroderma-
titis enteropathica (an autosomal recessive primary zinc 
deficiency disease) (Table 2).

Zinc deficiency is the result of variable mechanisms in 
CFNDD:

•	a high percentage of infants diagnosed with CFNDD 
are premature, with multi-organ immaturity; liver 
dysfunction may interfere with the hepatic fetal stor-
age of zinc;3–10

•	zinc deficiency has been proved to be in direct cor-
relation with birth order; multiparous women can 
give birth to children with high risk of CFNDD as the 
number of children grows;1,10

•	 low content of zinc in early fetal alimentation (zinc 
secretion in breast milk lowers after 3 months, with 
no improvement after zinc supplementation); more-
over, cereals introduced in the diet may increase zinc 
deficiency due to iron and phytates that inhibit zinc 
absorption.3,10

Essential fatty acids deficiencies in CFNDD have been 
reported and expressed by reduced serum levels of linoleic 
acid, alpha linolenic acid (the precursor of docosahexanoic 
acid), and high serum levels of stearic and oleic acid.3 Mu-
tations of CFTR are involved in reducing the incorpora-
tion of linoleic acid in cell membranes, consequently al-
lowing the increase of serum levels of arachidonic acid.2 In 

cystic fibrosis, the abnormalities of chloride ion transport 
through pancreatic cells promote the retention of digestive 
enzymes in the pancreas and exocrine pancreatic dysfunc-
tion, resulting in important deficiencies of vitamins, ami-
noacids, minerals, and essential fatty acids.11,12

Protein deficiency in CFNDD is focused on serum tau-
rine, which has been proved to be low in cystic fibrosis and 
be involved in fatty acids malabsorption, cell proliferation, 
collagen synthesis, and vitamin E absorbtion.13

2. allErGic rEactioNS iN cYStic fibroSiS

A. Atopy

Data on atopic dermatitis in children and adults diagnosed 
with cystic fibrosis is limited, although a general consensus 
exists; the prevalence of atopic dermatitis is more reported 
in patients with cystic fibrosis than in the general popula-
tion.14,15

B. Acute and chronic urticaria

Screening tests in patients with cystic fibrosis failed to 
demonstrate a higher prevalence of urticaria (Figure 2) 
compared to the general population.16

C. Drug hypersensitivity reactions

Hypersensitivity reactions are induced by drugs in patients 
with cystic fibrosis more frequently than in general popu-
lation due to the increased use of drugs (especially antibi-
otics), to the atopic background, and to immune circulat-

FIGURE 1. Nutrient deficiency dermatitis of cystic fibrosis in 

5-year-old boy

FIGURE 2. Urticaria
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ing complexes.17 The clinical expression of drug-induced 
hypersensitivity in cystic fibrosis varies from urticarial 
plaques with or without angioedema, to morbilliform rash, 
fixed drug reactions, Stevens-Johnson syndrome, and vas-
culitis.1,17

The most commonly involved drugs are antibiotics, es-
pecially beta-lactam antibiotics, cephalosporins, and rare-
ly aminoglycosides and quinolones.18,19

D. Photosensitivity 

Sensitivity to sunlight is present in patients diagnosed with 
cystic fibrosis after sunlight exposure or UVA photothera-
py associated frequently with drug intake.20

3. aqUaGENic PalMoPlaNtar wriNkliNG  

(early skin wrinkling, aquagenic palmoplan-

tar keratoderma, transient reactive papu-

lotranslucent acrokeratoderma, aquagenic 

syringeal acrokeratoderma, aquagenic pal-

moplantar keratoderma, transient reac-

tive papulotranslucent acrokeratoderma)

Excessive wrinkling of the palms and/or soles after short 
exposure to water and sweating, accompanied by edema, 
small papules, pruritus and/or pain characterize aquagenic 
palmoplantar keratoderma commonly observed in cystic 
fibrosis (Figure 3A). Aquagenic skin wrinkling is visual-
ized within 2–4 minutes after contact with water or severe 
hyperhidrosis, and it is self-limited with spontaneous re-

mission in the following hours after avoiding any contact 
with water.22,23

Aquagenic palmoplantar wrinkling can also be observed 
in healthy persons and can be overlooked in patients diag-
nosed with cystic fibrosis by its non-recognition or non-
description; nevertheless, it is considered a specific clini-
cal sign, and its frequency is around 42% of adult patients 
and even higher in children (approximately 78%) with cys-
tic fibrosis.22 

Genotype-phenotype correlations in patients with 
aquagenic palmoplantar keratoderma and associations 
with other comorbidities in cystic fibrosis are still under 
investigation (although an ancient correlation was estab-
lished with homozygosity); no recent liaison has been esti-
mated between the degree of malnutrition and the severity 
of aquagenic skin modifications (Figure 3B).1

The histopathological hallmarks of skin wrinkling are 
hyperkeratosis and dilation of the eccrine ostia, and for 
these reasons the accepted terminology is “aquagenic 
wrinkling of the palms” to distinguish it from other types 
of keratoderma.24

Several pathogenic mechanisms for aquagenic wrin-
kling of the palms have been proposed:

•	 the high concentration of sweat chloride accelerates 
the binding of water to keratinocytes;1,22

•	abnormal CFTR affects transmembrane water loss 
via dysregulation of water membrane channels, espe-
cially aquaporin 3;

•	 the primary anomalies of eccrine ducts (such as dilated 
walls) can be a trigger factor for eccrine dysfunction.12

FIGURE 3. A – Excessive plantar sweating (hyperhidrosis) with discrete wrinkling at the toes in an adoles-

cent diagnosed with cystic fibrosis; B – Aquagenic keratoderma in an adolescent male patient diagnosed 

with cystic fibrosis in early childhood
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4. cUtaNEoUS VaScUlitiS 

Vasculitis in cystic fibrosis is of cutaneous type, affects 
2–3% of patients, mostly adults, and it is associated with a 
severe form of the disease.1

Cutaneous vasculitis in cystic fibrosis is an immune-
mediated vasculitis, with circulating immune complexes 
and accumulation in the vascular wall, as a response to 
antigens such as: bacteria (Pseudomonas aeruginosa, 
Haemophilus influenzae, Staphylococcus aureus, group A 
streptococci, and Mycobacterium leprae, causative agents 
of chronic respiratory infections), and drugs that are in-
tensively used in cystic fibrosis (antibiotics, sulfasalazine, 
pancreatic enzymes, and other supplements).26 Recently, 
the correlation between sputum microbiology (during an 
exacerbation of an infection of the respiratory tract) and 
vasculitis has been demonstrated, so it was highlighted 
that BPI (bactericidal/permeability-increasing protein) 
antibodies play a key role in vasculitic inflammation. BPI 
is a protein hosted in the granules of neutrophils and rep-
resents a powerful weapon against bacteria and lipopoly-
saccharide.

Cutaneous vasculitis in cystic fibrosis can clinically ex-
press as purpuric vasculitis, localized on the inferior limbs, 
rarely associated with arthralgias and observed during an 
exacerbation of a respiratory episode. The typical picture 
is of a young adult, diagnosed during childhood with cystic 
fibrosis, who presents a palpable purpuric vasculitis rash 
on the dorsa of the feet, ankles, and tibial surfaces (Figure 
4). The evolution of cutaneous vasculitis can be to sponta-
neously resolve within 2 weeks, it can respond to steroid 
therapy, or it can evolve with several recurrences.25–27

Cutaneous biopsy may reveal leukocytoclastic vascu-
litis, characterized by the deposition of neutrophils in a 
perivascular manner and within the small vessels (“dust”), 
the presence of fibrin around the vessels, and endothelial 
cell damage.27 Direct immunofluorescence is positive due 
to the presence of C3 and/or without immunoglobulin in 
the vascular walls in the papillary dermis.25–27 

5. rarE SkiN lESioNS iN cYStic fibroSiS 

Other skin lesions associated with cystic fibrosis that have 
been cited in case presentations include basal cell carcino-
mas,28 congenital generalized follicular hamartoma,29 neu-
rofibromatosis,30 and premature reversible graying hair.1

coNclUSioNS

The pulmonary and pancreatic sites are the most commonly 
affected organs by cystic fibrosis, while subsequent cutane-
ous lesions are frequently dismissed and underdiagnosed. 
The identification of cutaneous lesions as clinical signs of 
cystic fibrosis involvement, despite the overlapping with 
different nutritional deficiencies, may promote early diag-
nosis, proper therapeutic management and follow-up, by a 
multidisciplinary team that includes geneticists, pediatri-
cians, dermatologists, and nutritionists, and could improve 
the health related quality of life and patient outcomes. 
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ABSTRACT

Silicosis is one of the oldest occupational diseases, known since the time of Hippocrates, and 

the diagnosis can be established after a latency time of more than 10 years after exposure 

cessation. In some cases of chronic silicosis, the disease can progress slowly, evolving over 

several decades, but it can also evolve into massive pulmonary fibrosis, also known as acceler-

ated silicosis. Furthermore, in extremely rare cases, the disease can present a rapid progression 

into acute silicosis or silicoproteinosis. The present article gives a deeper view into silicosis 

and secondary massive progressive pulmonary fibrosis, as well as the difficulties encountered 

in the management of such patients. We present two different but similar cases that underline 

the importance of a precise diagnosis, pointing out the long latent period after the exposure to 

silicon-dioxide, more than 15 years in both cases. This accelerated form of silicosis associated 

with massive pulmonary fibrosis progressed in 2 years into respiratory failure in both cases.

Keywords: silicosis, massive pulmonary fibrosis, Caplan’s syndrome, large pulmonary mass

Enikő Székely-Vass • Blv. 1 Decembrie 1918 nr. 28, 
540011 Tîrgu Mureș, Romania. Tel: +40 265 263 585

Gyopár Horváth • Blv. 1 Decembrie 1918 nr. 28, 540011 
Tîrgu Mureș, Romania. Tel: +40 265 263 585

Mădălina Hozoi • Blv. 1 Decembrie 1918 nr. 28, 540011 
Tîrgu Mureș, Romania. Tel: +40 265 263 585

iNtrodUctioN

Silicosis is one of the oldest occupational diseases, known since the time of Hip-
pocrates,1 and it can lead to lung disease due to inhalation of dusts containing 
silicon-dioxide crystalline (SiO2) after a long period of exposure — usually more 
than a decade. The diagnosis can be established after a latency time of more than 
10 years, even after exposure cessation.2 

The reaction of the pulmonary tissue to inhaled dusts is characterized by per-
manent alteration or destruction of normal alveolar structure and interstitial 
lung collagen-type reaction. The developed interstitial lung disease is irrevers-
ible and progresses due to the permanent fibroblast activity.1,2 

From a radiological point of view, there are several stages of this disease: (1) 
the presilicotic stage with increased hilar opacities associated with trabecular 
thickening; (2) progressive interstitial fibrosis, extended hilar shadow to the lung 
periphery; (3) typical silicosis nodules with 1 mm diameter, which appear dis-
seminated around the hilus. Subsequently, these nodules can grow up to 1–3 mm  
in diameter and can disseminate throughout the whole lung, or they can increase 
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to 10 mm in diameter; (4) finally, the confluent nodules can 
appear in different forms (round, ovoid, or irregular bilat-
eral-pseudo appearance). Other radiological modifications 
may include pleural thickening, emphysema, or bronchi-
ectasis, or the lesions can be described as large masses on 
the thoracic radiography. Lung abscesses can form due to 
infections such as tuberculosis or mycosis. The enlarged 
lymph nodes may later present peripheral calcifications.3–5

In some cases of chronic silicosis, the disease can prog-
ress slowly, evolving over several decades, but it can also 
evolve into massive pulmonary fibrosis, also known as ac-
celerated silicosis. Furthermore, in extremely rare cases, 
the disease can present a rapid progression, into acute sili-
cosis or silicoproteinosis. 

The main occupations in which subjects are exposed to 
silica dusts include mining (ferrous, coal, silicates, hydro 
tunnel workers, railway workers); industrial workers 
(sandblasters, welders); workers in the production of acid-
resistant bricks; workers in porcelain/tiles industry or any 
kind of jobs with SiO2 dust exposure.2 

Bronchoalveolar lavage is a less invasive method that al-
lows the extraction of cells and proteins that are present 
on the epithelial surface of the lower respiratory tract, to 
properly establish a diagnosis of pulmonary disease.6

The diagnosis of occupational respiratory diseases is 
based on the patient’s clinical history of exposure and on 
the chest X-ray.7,8

In rare cases, pulmonary silicosis can occur in patients 
with preexistent interstitial lung disease such as rheuma-

toid arthritis with pulmonary fibrosis. Occupational ex-
posure in such cases will lead to the so-called “Caplan’s 
syndrome”, which is defined as rheumatoid pneumoconio-
sis.1,2,9 

Several studies have confirmed that the serum activity 
of angiotensin-converting enzyme (ACE) is increased in 
patients with silicosis, coal worker’s pneumoconiosis, and 
sarcoidosis, and its elevated serum levels can indicate dis-
ease progression and severity.10

caSE SEriES

The manuscript presents a series of two clinical cases of 
patients with occupational pulmonary silicosis with conse-
quent massive progressive pulmonary fibrosis, presenting 
with clinical symptoms long after cessation of exposure. 
All patients consented to publication of their data and the 
publication was approved by the Ethics Committee. All 
the examinations were performed in accordance to the 
principles stated in the Declaration of Helsinki.

The first case is a 43-year-old male patient, smoker, who 
has been a professional underground miner for 18 years, 
out of which 12 years in a copper mine. From the medi-
cal history it is noticeable that the patient was diagnosed 
with seropositive rheumatoid arthritis in 2013. Initially, 
the patient had been administered methotrexate for 6 
months, which required cessation due to extensive hepatic 
cytolysis, and the replacement therapy included Sulfasala-
zine administration. During the patient’s first hospitaliza-

 

FIGURE 1. A, B – Thoracic CT images showing multiple pulmonary nodules between 1–5 mm in diameter, some located at the periph-

eral region with 15 mm diameter, others coalescent in the periphery with typical subpleural triangular shape. Interstitial septum thickening 

resembling a reticular pattern can also be seen.

A B



47Journal of Interdisciplinary Medicine 2018;3(1):45-49

tion, a chest radiograph was performed, which identified 
a pulmonary nodular condensation process, for which the 
patient was guided to the local Pneumology Hospital, to 
exclude pulmonary tuberculosis. After one month, during 
which the pulmonary disease had progressed acutely and a 
positive diagnosis had not been established, an explorato-
ry thoracotomy with pulmonary biopsy was conducted. 
Macroscopically, the biopsied tissue was of brown-black-
ish color, and the histopathological examination revealed 
a granulomatous pulmonary reaction — most likely an an-
thracotic process without signs of malignancy. However, 
the results could not completely rule out neither sarcoid-
osis nor pulmonary tuberculosis. Further investigations in-
cluded a bronchoalveolar lavage, which described multiple 
coniophages, siderophages, and macrophages with no fun-
gal elements; the evaluation of ACE serum levels, which 
was in the normal range; functional ventilatory testing, 
which revealed moderate restrictive ventilatory dysfunc-
tion; and imaging studies including a repeated chest X-ray 
and thoracic CT (Figure 1A, 1B), which showed images 
suggestive for silicosis. The diagnosis comprised stage 2/3 
r/q B ax silicosis and seropositive RA, and the final diagno-
sis of Caplan’s syndrome was established. 

In the following 18 months, the patient presented 4 
acute pulmonary infections, with acute respiratory failure, 
requiring emergency hospitalization, with systemic course 
of antibiotics and corticosteroids, in addition to his chron-
ic treatment. Each infectious episode was associated with 

a decreased capacity of healing, requiring longer periods 
of recovery. The radiological imaging showed an obvious 
interstitial pulmonary disease progression (Figure 2), thus 
leading to changing the stage of silicosis diagnosis from 2/3 
r/q B ax to 3/3 r/q B ax. 

The second case reports a 50-year-old male patient, non-
smoker, who has been a foundry worker for 17 years, with 
exposure cessation 15 years ago. From his personal medical 
history, he had been suspected of tuberculosis in April 2016, 
when he presented cough with intermittent expectoration, 
wheezing, shortness of breath, weight loss, and anterior 
thoracic pain, for which several clinical and paraclinical in-
vestigations were performed. The chest X-ray described bi-
lateral bullous emphysema located both apically and in the 
pulmonary base, medium to high intensity inhomogeneous 
micronodular and macronodular opacities that are conflu-
ent in large mass on both medio-superior pulmonary areas, 
having a bilateral pseudotumoral aspect. The interlobar 
pleura and the pericardium appeared to be drawn in sev-
eral areas, and bilateral hilar calcifications were present. The 
intercostal spaces appeared to be enlarged, and the cardiac 
silhouette appeared to be normal (Figure 3). 

A fibrobronchoscopy was performed, which showed ex-
trinsic compression of the right superior pulmonary lobe. 
The sputum test came back negative for Ziehl-Neelsen 
staining. A native thoracic CT was performed, which re-
vealed suggestive images for accelerated silicosis with mas-
sive progressive fibrosis (MPF) (Figure 4A, 4B, and 4C).  

 

FIGURE 2. Chest X-ray showing silicosis, stage 3/3 r/q B ax, with several round-shape dis-

seminated nodules with a diameter between 3–10 mm and macronodules of 2–3 cm in both 

pulmonary regions. Also, multiple large mediastinal lymph nodes are present bilaterally.
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After 2 months, the patient was guided to the Medi-
cal Department, presenting for nocturnal paroxysmal 
dyspnea, effort dyspnea, right intercostal pain, abun-
dant nocturnal transpiration; the symptomatology reap-
peared after 6 weeks, for which treatment with large spec-
trum antibiotics was initiated. To elucidate the etiology 

of chest pain, a cardiac stress test had been performed, 
which was suggestive for angina pectoris. The abdomi-
nal ultrasound described an inhomogeneous granular 
modified spleen, modified splenic contour, a hypoechog-
enous formation on the superior portion, which led to 
the decision to evaluate the serum levels of ACE, which 
came back slightly elevated, thus revealing the progres-
sive state of the pneumoconiosis. The final diagnosis was 
confirmed: silicosis stage 3/3 C q/t cn em, with massive 
progressive fibrosis. 

After 1 year since his first presentation, the patient had 
presented in the Emergency Room once again, with the 
following complaints: fever, cough, dyspnea during rest, 
which were suggestive for a new respiratory tract infection 
(third in a row) with acute respiratory failure, for which 
triple antibiotic therapy was administered, to cover a pos-
sible anaerobe infection. After the large spectrum antibio-
therapy, corticosteroids in association to the chronic treat-
ment, the patient had partially recovered. 

diScUSSioNS

In both cases, there were difficulties in establishing a prop-
er diagnosis of silicosis,9 for which supplementary investi-
gations were needed, including fibrobronchoscopy, mul-
tiple thoracic CT scans, bronchoalveolar lavage, and even 
lung biopsy.10

The first case illustrates an episode of acute progression 
of the existing lung pathology (an acute evolution of silico-
sis, probably in the context of the autoimmune condition 
under treatment with Methotrexate). Bronchoalveolar 
lavage might contribute to a proper diagnosis in a timely 
fashion, for initiating therapeutic measures that could lead 
to cessation of this rapid disease progression.1,2

 

FIGURE 3. Chest X-ray showing Silicosis stage 3/3 C q/t cn em 

with large bilateral perihilar masses located with irregular dull edg-

es, formed by the confluence of round irregular shaped nodules 

around 3 mm in diameter; multiple large mediastinal lymph nodes 

with eggshell calcification, multiple pleural tractions.

     

FIGURE 4. Native thoracic CT suggestive for accelerated pneumoconiosis. Bilateral mediobasal and parahilar multiple calcified con-

glomerate nodular lesions, as large focal masses. Pleural thickening and traction at the surface of the lesions.  A reticular pattern, espe-

cially at the left basal area, surrounded by emphysematous tissue. The mediastinal window confirming the bilateral presence of calcified 

lymphadenopathy with macronodular aspect in the perihilar region of the mediastinum.
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In the second presented case, the bronchoalveolar la-
vage had no therapeutic indications, because the massive 
pulmonary fibrosis on both lungs was suggestive for an or-
ganized form of pneumoconiosis. Like other cases cited in 
the literature, the second patient presented elevated serum 
levels of ACE, which indicate the progressive state of the 
disease. ACE levels can increase in other types of pneumo-
coniosis, including siderosis, anthracosis, or sarcoidosis.10 

It is noticeable that both patients presented multiple 
intercurrent infections in the medium- and long-term fol-
low-up, and both required large-spectrum antibiotics in 
association to corticosteroids and the chronic treatment. 
All these infectious episodes can lead to a longer recovery 
period and decrease the overall clinical and respiratory 
status of such patients, leading to reserved prognosis after 
several infectious episodes. 

PartYcUlaritY of thE caSES

The first case contours a young patient with Caplan’s syn-
drome, a rare association between a rheumatologic dis-
ease and an accelerated form of occupational pulmonary 
disease. In both cases, the respiratory diseases presented 
late onsets, after more than 15 years of exposure, which is 
not unusual, but both patients showed a fast progression 
into massive pulmonary fibrosis, which in association to 
multiple intercurrent respiratory infections, can lead to 
worsening of patient recovery and outcomes.

coNclUSioNS

Symptoms of occupational pulmonary disease can occur 
years after cessation of exposure, and diagnosis can be dif-
ficult especially in patients presenting with concomitant 

acute respiratory infections and secondary respiratory 
failure. The rare association of autoimmune diseases with 
occupational pulmonary disease can lead to worsening of 
patient outcomes, and acceleration towards massive pro-
gressive pulmonary fibrosis. Several invasive diagnostic 
procedures such as lung biopsy and bronchoalveolar la-
vage, in association with non-invasive imaging methods 
are needed for proper diagnosis and patient management. 

coNflict of iNtErESt

Nothing to declare.

rEfErENcES
1. Greenberg MI, Waksman J, Curtis J. Silicosis: A Review. Dis Mon. 

2007;53:394-416.
2. Leung CC, Yu IT, Chen W. Silicosis. Lancet. 2012;379:2008-2018.
3. Ferreira AS, Moreira VB, Ricardo HM, Coutinho R, Gabetto JM, Marchiori 

E. Progressive massive fibrosis in silica-exposed workers. High-resolution 
computed tomography findings. J Bras Pneumol. 2006;32:523-528. 

4. L'Abbate N, Di Pierri C, Nuzzaco A, Caputo F, Carino M. Radiological and 
functional progression in silicosis. Med Lav. 2005;96:212-221.

5. Di Pierri C, Nuzzaco A, Carino M, et al. Changes in the radiologic and 
spirometric profile in subjects with pulmonary silicosis. G Ital Med Lav 
Ergon. 2003;25:163-164.

6. Bouros E, Filidou E, Arvanitidis K, et al. Lung fibrosis-associated soluble 
mediators and bronchoalveolar lavage from idiopathic pulmonary fibrosis 
patients promote the expression of fibrogenic factors in subepithelial lung 
myofibroblasts. Pulm Pharmacol Ther. 2017;46:78-87. 

7. Baur X, Heger M, Bohle RM, et al. Guideline (S2k, AWMF) of the Deutsche 
Gesellschaft für Pneumologie und Beatmungsmedizin and the Deutsche 
Gesellschaft für Arbeitsmedizin und Umweltmedizin “Diagnostics and 
Expert Opinion in the Occupational Disease No. 4101 Silicosis (Including 
Coal Worker's Pneumoconiosis)”. Pneumologie. 2016;70:782-812.

8. Fernández Álvarez R, Martínez González C, Quero Martínez A, Blanco 
Pérez JJ, Carazo Fernández L, Prieto Fernández A. Guidelines for the 
diagnosis and monitoring of silicosis. Arch Bronconeumol. 2015;51:86-93.

9. De Capitani EM, Schweller M, Silva CM, Metze K, Cerqueira EM, Bértolo 
MB. Rheumatoid pneumoconiosis (Caplan's syndrome) with a classical 
presentation. J Bras Pneumol. 2009;35:942-946.

10. Pandey JK, Agarwal D. Biomarkers: A potential prognostic tool for silicosis. 
Indian Journal of Occupational and Environmental Medicine. 2012;16:101-
107.



Journal of Interdisciplinary Medicine 2018;3(1):50-53 DOI: 10.2478/jim-2018-0003

CORRESPONDENCE

Cristian Podoleanu
Str. Gheorghe Marinescu nr. 38
540139 Tîrgu Mureş, Romania
Tel: +40 265 215 551
E-mail: podoleanu@me.com

ARTICLE HISTORY

Received: November 15, 2017 
Accepted: January 20, 2018

Childhood Perioral Dermatitis —  
Challenging Treatment
Anca Chiriac1,2,3, Adriana Diaconeasa4, Cristian Podoleanu5, Simona Stolnicu6,7

1 Nicolina Medical Center, Department of Dermatology, Iași, Romania
2 Apollonia University, Iași, Romania
3 P. Poni Research Institute, Romanian Academy, Iași, Romania
4 Dermatology Outpatient Care Center, “Grigore Alexandrescu” Clinical Emergency Hospital for Children, Bucharest, Romania
5 Department of Internal Medicine, University of Medicine and Pharmacy, Tîrgu Mureș, Romania
6 Department of Pathology, University of Medicine and Pharmacy, Tîrgu Mureș, Romania
7 Histopat Invest Laboratory, Tîrgu Mureş, Romania

caSE rEPort DERMATOLOGY // PEDIATRICS

ABSTRACT

Background: Also known as papulopustular dermatitis (chronic form), rosacea-like dermatitis, 

periorificial dermatitis, or airhostess’ dermatitis, perioral dermatitis is a commonly encountered 

dermatological disease, especially in adult women and less frequently in children. Its diagnosis 

and treatment are a challenge especially in small children. Case report: We present the case of 

a 2-year-old girl referred to the dermatologist for widespread erythematous papules, vesicles, 

and pustules on the perioral area, nasolabial folds, and on the outer region of the lower eyelids. 

Several diagnoses had been established during the previous months: impetigo, atopic dermati-

tis, seborrheic dermatitis, allergic contact dermatitis, childhood rosacea, demodecidosis, infantile 

acne, and variable therapeutic approaches had been tried, with no clinical improvement. Clar-

ithromycin 250 mg/day orally associated with the application of 2% erythromycin solution were 

successfully used. Conclusion: This case highlights the importance of the clinical diagnosis of 

perioral dermatitis in young children, of excluding other diagnoses and worthless treatments, 

and also the chronic evolution of the disease and its individualized treatment.

Keywords: perioral, dermatitis, macrolides, case report
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backGroUNd

Also known as papulopustular dermatitis (chronic form), rosacea-like derma-
titis, periorificial dermatitis, or airhostess’ dermatitis,1 perioral dermatitis is a 
commonly encountered dermatological disease, especially in adult women and 
less frequently in children.2,3 Its diagnosis and treatment are a challenge espe-
cially in small children.

caSE PrESENtatioN

A 2-year-old girl was referred to the dermatologist for widespread erythematous 
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papules, vesicles and pustules on the perioral area, naso-
labial folds, and on the outer region of the lower eyelids 
(Figure 1A). She was an otherwise healthy child, with no 
allergic background. She had developed the skin lesions 
progressively within a month, and her mother reported 
that the child complained about a burning sensation, but 
not itching. Several diagnoses had been established dur-
ing the previous months: impetigo, atopic dermatitis, 
seborrheic dermatitis, allergic contact dermatitis, child-
hood rosacea, demodecidosis, infantile acne, and variable 
therapeutic approaches had been tried, with no clinical 
improvement, but resulting in anxiety for the family mem-
bers. Emollients, topical steroids, topical antibiotics (met-
ronidazole 0.5%, fusidic acid, tetracycline ointment), and 
pimecrolimus had been applied once or twice daily on the 
affected areas, but with no results. The patient had been 

treated with oral antihistamines for 3 months and even un-
derwent a short course of systemic steroids.

Meticulous laboratory investigations have been carried 
out, including an allergic panel and specific IgE, searching 
for Demodex folicullorum as well as allergy consultations, 
but all proved to be within normal limits.

Based on the clinical picture, the clinical diagnosis of a 
severe form of perioral dermatitis (PODSI – perioral der-
matitis severity index – 7) in a young child was presumed. 
Discontinuation of all topical steroid creams, cosmetics, 
fluoride toothpaste, or other topical medication was the 
first recommendation. Psychological support was rec-
ommended for the very anxious mother, reassuring her 
about the benignity and favorable evolution of the dis-
ease and the lack of risk of scarring or other marks on the 
girl’s face.

FIGURE 1. A – Perioral dermatitis diagnosed at the admission in the hospital. B – Clinical picture after 2 weeks of treatment: no pus-

tules, papules or vesicles; desquamation and erythema; lesion of the inferior eyelids almost cleared. C – Clinical aspect after 4 weeks of 

treatment.

TABLE 1. Differential diagnosis of perioral dermatitis in children

Frequent diseases Hints to differentiate from perioral dermatitis

Rosacea (Figure 2A) •	rare in children

•	is a central-facial disease: chin, nose, cheeks

•	no lesions around the mouth or eyes, although ocular involvement 
is frequently seen

•	erythema, papulopustules (without comedones), telangiectasia

Seborrheic dermatitis (Figure 2B) •	mostly in infants during the first three months of life

•	slight predominance in boys

•	thick, greasy scales

•	location of the lesions:  scalp border, scalp, eyebrows, retroauricu-
lar and nasolabial areas

•	seborrheic blepharitis can be present

Atopic dermatitis (Figure 2C, 2D) •	very rare papules, pustules

•	other signs of atopy or/and atopic dermatitis are noticed

•	pruritus present and intense

•	chronic evolution with flares

Infantile acne (Figure 2E) •	pustules, papules, comedones, cysts, small scars, nodules

Contact eczema of the face (Figure 2F) •	different location of lesions 

•	erythematous vesicles and papules

•	pruritus



52 Journal of Interdisciplinary Medicine 2018;3(1):50-53

Due to the young age of the patient, tetracyclines were 
forbidden, and clarithromycin 250 mg/day orally associat-
ed with the application of 2% erythromycin solution were 
recommended. The treatment was continued for 4 weeks, 
and positive results were seen after one month of therapy 
(Figure 1B, C). Informed consent to publish the case was 
obtained from the parents of the pediatric patient.

diScUSSioNS

The diagnosis of perioral dermatitis is established mostly 
on clinical grounds. Clinical features are represented by 
erythema, papules, vesicles and pustules, sometimes asso-
ciated with fine scaling, symmetrically distributed in the 
perioral area, but not on the lips. In severe chronic forms, 
typical lesions are widespread in the nasolabial folds, on 
the chin, glabella, forehead, and eyelids. Lesions on the 
periocular area are typically localized on the outer area of 
the lower eyelids. The evolution of the disease is chronic, 
with flares and partial remissions, accompanied by burn-
ing or stinging sensations and rarely by pruritus. Facial 
edema is rare in children.

Based on the intensity of the erythema, papules, and scal-
ing, a severity grade system named PODSI,4 which can be 
used for monitoring the patient, was established. PODSI is 

based on lesion quantification: erythema: grade 0–3; pap-
ules: 0–3; scaling: 0–3. The interpretation is quite simple: 
PODSI 0.5–2.5 = mild; 3–5.5 = moderate; 6–9 = severe.

In current practice, especially in young children where 
biopsy is rarely performed, particularly on the face, no spe-
cific laboratory work-up is necessary. The diagnosis is al-
most purely clinical; searching for Demodex is quite difficult 
and very rarely positive, although perioral dermatitis is con-
sidered by some authors to be a form of rosacea in children.

The differential diagnosis of perioral dermatitis in chil-
dren is also based on clinical grounds, taking into consider-
ation particularities related to the age of the patient (Table 1,  
Figure 2).

The treatment of perioral dermatitis in young children 
is based on the severity index of the disease, previous 
treatments, compliance and adherence to the therapeutic 
scheme, surveillance and monitoring the disease and the 
treatment.

The first step is to avoid or to discontinue any treatment 
and to closely follow-up the child. The next step is based 
on topical medication, especially topical antibiotics (met-
ronidazole, erythromycin), azelaic acid (irritant effects on 
the skin, lack of compliance), pimecrolimus, tacrolimus.5–7 
Systemic therapy, such as tetracyclines, isotretinoin, or 
dapsone, has a limited use in young children because of 

FIGURE 2. A – Rosacea in a young child: flash over the cheeks, chin, and frontal area. B – Seborrheic dermatitis in a young child: yellow 

crusty greasy scales and intense erythema on the face. C – Atopic dermatitis: xerosis and scratch marks on the forehead. D – Atopic der-

matitis: dry and scaly patches on the cheeks, discrete periocular erythema. E – Infantile acne: nodules, pits, open comedones and scars 

on the cheeks. F – Contact eczema of the face: erythema, pin papules, and fine desquamation on the entire face.
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contraindications and adverse reactions. Macrolides, espe-
cially erythromycin and clarithromycin, remain an option 
in children.8

Perioral dermatitis is still an enigmatic disease, espe-
cially in young children, with an undefined pathogenic 
mechanism, without a diagnosis guideline and a standard-
ized treatment.

Disputable trigger factors have been described as hav-
ing a role in perioral dermatitis: topical or inhaled steroids, 
cosmetics, infectious agents (Fusiform bacteria, Candida 
spp, Demodex folliculorum), climatic offenders (wind, hot 
or cold weather, ultraviolet light), genetic predisposition 
or immunosuppression.1,3

coNclUSioNS 

This case highlights the importance of the clinical diagno-
sis of perioral dermatitis in young children, of excluding 
other diagnoses and worthless treatments, and also of the 
chronic evolution of the disease and individualized treat-
ment. Systemically and topically administered macrolides 

proved to be efficient in this particular case of severe peri-
oral dermatitis in a 2-year-old girl. 
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