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Ce nu este, deocamdata, cunoscut la subiectul abordat

in contextual dezvoltirii tehnologice rapide si evolutiei
noilor tehnici imagistice din wultimii ani, programul
educational si curriculumul de instruire in radiologie variaza
foarte mult intre diverse tari si universitati medicale.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempo-
rane, referitoare la modificarile programului de studiu in ra-
diologie si imagistica medicala.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta o actualizare a ultimelor modificari ale
procesului educational in radiologie si imagistica medicala
la nivel international, incluzdnd programele de instru-
ire preclinic3, clinica si de specializare prin rezidentiat. O
sinteza a evolutiei procesului de instruire in cadrul catedrei
de radiologie si imagistica a Universitatii de Stat de Medicina
si Farmacie "Nicolae Testemitanu” din Republica Moldova
este, de asemenea, prezentata.

Rezumat

Introducere. Schimbarile pregnante care au avut loc in ra-
diologie si imagistica medicala in ultimele decenii au afectat
nu numai practica specialitatii, dar si cea a medicinei in sine.
in aceste conditii, programul de studiu a cunoscut, de aseme-
nea, o dezvoltare rapida pentru adaptarea la noile cerinte.
Majoritatea modificarilor au fost, insa, adesea implementate
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What is not known yet, about the topic

In the context of rapid technological developments and
newly evolved diagnostic imaging techniques during the last
years, the educational program and radiology study curricula
vary widely between different countries and medical univer-
sities.

Research hypothesis

To provide an overview of the published data on the recent
developments in the radiology and medical imaging training
programs.

Article’s added novelty on this scientific topic

The article presents an update on the latest changes in the
educational process in radiology and medical imaging at the
international level, including undergraduate, graduate and
residency training programs. A review of the evolution of the
training process within the Chair of radiology and imaging
at the Nicolae Testemitanu State University of Medicine and
Pharmacy of the Republic of Moldova is also presented.

Abstract

Introduction. The overwhelming changes that have oc-
cured in radiology and medical imaging in the last decades
have affected not only the practice of radiology, but also that
of medicine itself. In this situation, the training program also
underwent a rapid development to meet these new demands.
Most changes, however, have been implemented at the discre-
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la discretia autoritatilor locale, curriculumul de studiu pentru
diverse niveluri de pregatire variind foarte mult intre diverse
universitati.

Material si metode. Din bazele de date PubMed si Sco-
pus (Elsevier), au fost selectate articolele publicate intre anii
2000-2017 dupa cuvintele cheie: “radiology curriculum” si
“radiology educational management”. A fost selectata si pro-
cesatd informatia despre procesul de instruire in imagistica
medicala la nivel international, modificarile curriculumului de
studiu, precum si ale modalitatilor de instruire si prezentare a
informatiei. Modificarile programului de instruire si ajustarile
legislative, efectuate in acest domeniu In Romania si in Repu-
blica Moldova, au fost, de asemenea, studiate.

Rezultate. Dupa procesarea informatiei din bazele de date
PubMed si Scopus (Elsevier), conform criteriilor de cdutare, au
fost gasite 687 de articole referitor la procesul educational in
radiologie si imagistica medicald. Bibliografia finala contine
49 de surse relevante, care au fost considerate reprezentati-
ve materialelor publicate pe aceasta tema. Sursele includ, de
asemenea, si principalele modificari legislative in domeniu,
implementate in Romania si in Republica Moldova.

Concluzii. In ultimii ani, procesul de instruire in radiologie
si imagistica a cunoscut o dezvoltare rapid3, afectand si curri-
culumul universitar din Republica Moldova. Printre inovatiile
majore, implementate in cadrul Universitatii de Stat de Medici-
na si Farmacie ,Nicolae Testemitanu”, se pot enumera extinde-
rea programului de instruire de la 1 la 4 ani de studiu pentru
facultatile de medicina generala, integrarea cursurilor de radi-
ologie si imagistica in cadrul modulelor clinice pentru studentii
anilor IV siV, extinderea programului de instruire prin reziden-
tiat de la 3 1a 4 ani, precum si introducerea evaludrilor compu-
terizate. Continuarea acestor reforme devine esentiala pentru
alinierea la standardele practicate pe plan international.

Cuvinte cheie: curriculum de pregatire in radiologie, ma-
nagement educational in radiologie, instruire in imagistica
medicala

Introducere

Progresul tehnologic din ultimele decenii a afectat toate
disciplinele medicale, avand o repercusiune deosebita si asu-
pra imagisticii medicale. Avansurile tehnologiilor imagistice
si ale sistemelor informatice au transformat esential practica
radiologica prin aparitia de noi tehnici de imagistica medicala
(precum imagistica moleculara) si noi modalitati de furniza-
re si prezentare a datelor (precum sistemul de arhivare si co-
municare a imaginilor sau PACS) [1]. Ritmul rapid al evolutiei
tehnologiei in imagistica medicala reprezintd, insd, adesea, o
sabie cu doua tdisuri pentru medicii practicieni. Pe de o parte,
aceasta expansiune tehnologica rapida creeaza noi oportuni-
tati unice de diagnostic si tratament, solidificind pozitia spe-
cialistilor in cadrul comunititii medicale. In acelasi timp, noile
tehnologii de imagistica si informatica, adesea, prezinta un
nou set de provocari clinice, economice, educationale, de in-
tegrare si de implementare, atat pentru medicii imagisti, cat si
practicienii de diverse specialitati, care sunt abordati tot mai
frecvent cu noi aplicatii imagistice si informatice, ce depasesc
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tion of local authorities, the study curriculum for different lev-
els of training varying widely between different universities.

Material and methods. Articles containing the keywords
“radiology curriculum” and “radiology educational manage-
ment” published in the period 2000 - 2017 were selected from
the PubMed and Scopus (Elsevier) databases. Data related to
the training process in medical imaging at the international
level, including changes to the study curriculum, educational
formats and methods of information delivery were selected
and processed. The changes in the training program and the
legislative adjustments implemented in this regard in Roma-
nia and the Republic of Moldova have also been studied.

Results. After processing the data obtained from PubMed
and Scopus (Elsevier) databases according to the search crite-
ria, we found 687 articles related to the training process in ra-
diology and medical imaging. The final bibliography included
49 relevant sources that were considered representative for
the published materials on this topic. The sources also include
the main legislative changes in this area implemented in Ro-
mania and the Republic of Moldova.

Conclusions. During the last years, the training process
in radiology and medical imaging underwent a rapid devel-
opment, affecting also the university curriculum in the Re-
public of Moldova. Among the major changes implemented
within the Nicolae Testemitanu State University of Medicine
and Pharmacy can be mentioned the extension of the training
program from 1 to 4 years of study for General Medicine fac-
ulties, the integration of radiology courses within the clinical
modules during the 4% and 5% years of study, the extension of
the residency program from 3 to 4 years of training as well
as the introduction of computerized evaluations. Continuing
these reforms becomes essential for meeting the international
standards.

Key words: radiology curriculum, radiology educational
management, medical imaging training.

Introduction

The technological progress during the last decades has
affected all medical disciplines, especially the medical imag-
ing. Advances in medical imaging and information systems
technologies have transformed radiology practice through the
creation of new medical imaging techniques (like molecular
imaging), as well as new data delivery and presentation mo-
dalities (like picture archiving and communication system or
PACS) [1]. However, the rapid pace of technology evolution
in medical imaging may represent a double-edged sword for
medical practitioners. From one hand, this rapid technologi-
cal expansion creates new unique opportunities for diagnosis
and therapy, solidifying the position of its specialists within
the medical community. At the same time, new imaging and
computer technologies often present an entirely new set of
clinical, economic, educational, integration and implementa-
tion challenges for both radiologists and medical practitioners
that are increasingly bombarded with new medical imaging
and computer applications that surpass their predecessors



predecesorii lor in vitezd, complexitate si sofisticare [2]. Mai
mult decat atat, pe masura ce noile tehnologii sunt introduse
in practica medicald, asteptarile cu privire la precizia diagnos-
si In cresterea cerintelor si standardelor serviciilor medicale.
De aceea, succesul pe termen lung al medicilor clinicieni este
legat, Tn mare masurd, de acumularea unui volum mai mare de
cunostinte profesionale si adaptarea programelor educationa-
le la evolutia continua a tehnicilor de diagnostic si informaticii
medicale.

In acest context, scopul acestui articol este de a prezenta
o sinteza a celor mai recente date despre evolutia procesului
educational n imagistica medicala la nivel international, pre-
cum si o evaluare a procesului de instruire in cadrul Catedrei
de radiologie si imagistica a Universitatii de Stat de Medicina
si Farmacie ,Nicolae Testemitanu”.

Material si metode

Articolele au fost selectate din bazele de date PubMed si
Scopus (Elsevier) dupa cuvintele cheie: ,radiology curriculum”
si ,radiology educational management”. Pentru selectia avan-
satd a literaturii, au fost utilizate urmatoarele filtre: lucrari
publicate incepand cu luna ianuarie 2000 in limbile engleza,
romana si rusa. Dupa o analiza preliminara a titlurilor, in bi-
bliografia finald au fost incluse articole originale, articole de
sinteza narativa, sistematica si meta-analiza, precum si edito-
riale, care contineau informatii noi si concepte contemporane
despre evolutia procesului de instruire si managementului
educational 1n radiologie si imagistica medicald. Aditional, a
fost studiata bibliografia articolelor selectate, cu scopul de a
gasi alte articole relevante pe aceasta tema.

Modificarile programului de instruire si ajustarile legisla-
tive, efectuate in acest domeniu de catre Ministerul Sanatatii
din Romania, ca stat membru al Uniunii Europene, au fost,
de asemenea, studiate. Aditional, pentru evaluarea evolutiei
servicului de imagistica medicala si procesului de instruire
in aceasta specialitate in Republica Moldova, au fost studiate
ordinele Ministerului Sanatatii si ale Guvernului Republicii
Moldova cu referire la serviciile de radiologie si imagistica
medicald, precum si datele Catedrei de radiologie si imagis-
tica a Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, referitoare la evolutia curiculumului de studiu
in imagistica medicala si timpul didactic alocat pentru stu-
dentii anilor III, IV, V si VI, precum si a instruirii prin rezi-
dentiat.

Rezultate

Dupa procesarea informatiei, selectate din bazele de date
PubMed si Scopus (Elsevier), conform criteriilor mentiona-
te, au fost gasite 687 de articole. Publicatiile cu privire la in-
struirea personalului cu studii medii (asistente medicale sau
tehnicieni), publicatiile, continutul carora nu reflecta evolutia
programelor educationale in radiologie si imagistica medi-
cal, desi au fost selectate de programul de cautare, precum si
cele care nu au fost accesibile pentru vizionare libera sau prin
baza de date HINARI (1. engl. Health Internet Work Access to
Research Initiative), disponibila in biblioteca stiintifica medi-
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in speed, complexity, and sophistication [2]. Moreover, the in-
troduction of new technologies into medical practice are com-
monly associated with increased expectations for diagnostic
accuracy and a better quality of patient care, which is ulti-
mately reflected in increasing requirements and higher overall
standards of medical services. Therefore, the long-term suc-
cess of medical practitioners is largely related to the accumu-
lation of a larger amount of professional knowledge and adap-
tation of educational programs to the continuous evolution of
diagnostic techniques and medical informatics.

In this context, we aimed to present a synthesis of recent
developments in the radiology and medical imaging training
programs at the international level, as well as a comprehen-
sive evaluation of the training process in the Chair of radiology
and medical imaging at the Nicolae Testemitanu State Univer-
sity of Medicine and Pharmacy.

Material and methods

Articles containing the keywords “radiology curriculum”
and “radiology educational management” were selected from
the PubMed and Scopus (Elsevier) databases. The following
filters were used for advanced literature search: articles pub-
lished since January 2000 in English, Romanian and Russian.
After a preliminary analysis, the final bibliography included
original articles, narrative and systematic reviews, meta-anal-
yses and editorials, containing new information and contem-
porary concepts about the evolution of the training process
and the educational management in radiology and medical
imaging. Additionally, the bibliography of the selected articles
has also been studied in order to find other relevant articles
on this topic.

Curricular changes to the training program in medical
imaging and legislative adjustments made in this area by the
Romanian Ministry of Health as a Member State of the Euro-
pean Union have also been analyzed. Additionally, for a com-
prehensive assessment of the medical imaging service and
the specialty training process in the Republic of Moldova, we
studied the orders issued by the Ministry of Health and by the
Government of the Republic of Moldova related to radiology
and medical imaging services, as well as the data available in
the Chair of radiology and imaging at the Nicolae Testemita-
nu State University of Medicine and Pharmacy, related to the
evolution of the study curriculum in medical imaging and the
teaching time allocated to both medical students in their II1, IV,
V and VI years of study and radiology residents.

Rezults

After processing the information selected from the PubMed
and Scopus (Elsevier) databases according to the described cri-
teria, we found 687 articles relevant to our topic. Publications
related to the training process of radiology tehnicians or nurc-
es, publications that did not reflect the evolution of education-
al programs in radiology and medical imaging despite being
selected by the search program, as well as those that were not
accessible for free viewing or via the HINARI (Health Inter-
net Access Work to Research Initiative) database available in
the Medical Sciences Library of the Nicolae Testemitanu State
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cala a Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, au fost, ulterior, excluse din lista. Pentru a cla-
rifica unele date referitor la evolutia servicului de imagistica
medicala si procesului de instruire in aceasta specialitate in
Republica Moldova si in Romania, ca stat membru al Uniunii
Europene, au fost studiate 4 ordine ale Ministerului Sanatatii
si ale Guvernului Republicii Moldova, precum si curriculumul
de pregatire in specialitatea Radiologie-Imagistica Medicala,
publicat de catre Centrul National de Perfectionare in Dome-
niul Sanitar din Bucuresti, Romania si Ministerul Sanatatii din
Romania. Bibliografia finala a inclus 49 de publicatii.

Evolutia procesului educational in imagistica medicala

Procesul educational in radiologie si imagistica medicala a
suferit transformari majore in ultimul deceniu, reprezintand o
asociere complexa de pedagogie, evaluare si management [3,
4]. Datele publicate releva ca programul educational si curri-
culumul de instruire variaza foarte mult nu numai intre tari
si universitati medicale, dar chiar si intre colegii din cadrul
aceleiasi discipline [3, 5, 6]. Intr-o incercare de a tine pasul cu
progresul tehnologic, precum si cu noile modalitati imagistice
si tehnici de procesare a imaginilor, multe universitati si-au
adaptat programul de pregatire si curriculumul de radiologie
pentru toate nivelurile de studiu: nivel [ sau preclinic (pe plan
international, numit adesea undergraduate level), nivel II sau
clinic (pe plan international, numit adesea graduate level), si
nivel I1], sau pregatirea prin rezidentiat. Un studiu recent, refe-
ritor la curriculumul de radiologie preclinica in scolile medica-
le nord-americane, realizat de Rubin Z. si Blackham K. (2015),
a aratat, de asemenea, ca majoritatea institutiilor intentionau
sa puna in aplicare o metoda inovatoare de predare a cursuri-
lor de radiologie 1n viitorul apropiat [6]. Printre dificultatile
organizatorice si administrative, cel mai frecvent intalnite in
aceasta situatie, au fost mentionate orele suplimentare, nece-
sare pentru ajustarea curriculumului (73%), resursele dispo-
nibile (32%), precum si implicarea cadrelor didactice (30%)
[6]. O serie de alte incertitudini care sunt tot mai frecvent
mentionate, se refera la continutul programului de instruire,
cand si In cadrul carui nivel de pregatire materialul necesita
inclus, precum si la modalitatile de instruire si prezentare a
informatiei [3, 7-11].

Programe de instruire in imagistica medicald

Progresele substantiale, care au avut loc in imagistica me-
dicala 1n ultimele decenii cu aparitia noilor tehnici de diagnos-
tic de Tnalta performantd, au afectat nu numai practica speci-
alitatii, dar si cea a medicinii. De aceea, cunoasterea adecvata
a tehnicilor imagistice si informatia, care poate fi furnizata de
acestea in diverse situatii clinice, devine esentiala in practica
medicala, afectand direct atat calitatea cat si costul serviciilor
acordate. Una dintre principalele dileme in aceste conditii este
legata de volumul si aspectele materialului didactic ce necesita
integrate In programul de studio, deja supraaglomerat, pentru
a avea un impact maxim asupra asimildrii informatiei si luarii
unor decizii optime 1n functie de simptomatologia clinica sau
patologia suspectata [4].

Desi programul de instruire in imagistica medicala varia-
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University of Medicine and Pharmacy were subsequently ex-
cluded from the list. In order to clarify the data related to the
evolvement of medical imaging services and changes in the
training process in this specialty in the Republic of Moldova
and in Romania, as a member state of the European Union, the
study also refers to 4 orders issued by the Ministry of Health
or by the Government of the Republic of Moldova as well as
to the radiology and medical imaging training curricula pub-
lished by the National Center for Continuing Education of Phy-
sicians, Pharmacists and Dentists from Bucharest, Romania
and by the Ministry of Health of Romania. The final reference
list includes 49 publications.

Educational development in medical imaging

Radiology education has undergone a tremendous trans-
formation during the last decade and represents a complex
mix of pedagogy, assessment, and administration [3, 4]. The
data available in the literature show that training programs
and study curricula vary widely not only between countries
and medical schools, but also between disciplines and even
between colleges within disciplines [3, 5, 6]. In an attempt to
stay abreast with latest technological developments, newly
emerged imaging modalities and image processing techniques,
many universities had to adjust their medical imaging study
curricula for all levels of training: level I (preclinical or under-
graduate), level II (clinical or graduate) and level III (residency
and specialty fellowships). A recent study investigating pre-
clinical radiology curricula in North American medical schools
conducted by Rubin Z. and Blackham K. (2015) showed that
most institutions had also plans to implement an innovative
teaching method for radiology courses in the near future [6].
Common organizational and administrative difficulties en-
countered in this situation included time in the curriculum
(73%), resources (32%) and radiology faculty participation
(30%) [6]. A variety of other challenges that have emerged
and are commonly mentioned in many studies relate to what
should be taught, when and within which level of training it
should be taught, and how to effectively teach and present the
information [3, 7-11].

Training programs in medical imaging

The amazing changes that have occurred in radiology and
medical imaging have affected not only the practice of the spe-
cialty, but also that of medicine itself. Therefore, a good foun-
dation and understanding of medical imaging modalities and
the information that can be obtained in various clinical situa-
tions becomes essential in all practice areas of clinical medi-
cine, affecting directly the quality and the costs of patient care.
One of the main dilemmas in this situation relates to what as-
pects and how much of radiology education are essential to be
integrated in the overcrowded medical curriculum to have an
optimal impact on the cognitive and clinical decision skills in
various clinical situations or suspected pathologies [4].

Although the radiology educational curricula vary consid-
erably between countries and universities, most of them also
contain common elements such as the physics of radiation, the
imaging modalities and the physical bases of image acquisi-



za considerabil Intre tari si universitati, cele mai multe dintre
acestea contin si elemente commune, precum fizica radiatiilor,
modalitatile imagistice si bazele fizice ale formarii imaginii,
notiuni de anatomie radiologica, principalele tehnici legate de
procedurile radiologice, aplicatiile substantelor de contrast,
principiile postprocesarii, transmiterii si arhivarii imaginilor,
importanta corelarii clinice si a interactiunilor clinician-radio-
log etc. Aceste elemente ce inglobeaza principalele concepte
ale medicinii bazate pe dovezi, sigurantei pacientului si calita-
tii serviciilor medicale au o importanta deosebita penrtu ori-
ce student sau resident, indiferent de specialitatea medicala
pe care urmeazi si o obtina [6]. In afara acestor elemente de
baza, unele programe de instruire pot pune un accent mai spe-
cial pe anumite subiecte, in functie de profilul institutional, in
special, in tarile cu scoli medicale alopate, chiropractice, oste-
opatice sau podiatrice, cu un istoric si traditii bine stabilite in
acest domeniu [3, 6, 12].

In cadrul nivelului I (preclinic) de pregatire, unele univer-
sitati incorporeaza, in ultimul timp, o parte a orelor de radi-
ologie 1n cursul de anatomie, utilizand imagini radiografice
digitale alaturi de cadavre 1n sala de anatomie, precum si ca-
zuri clinice, bazate pe imaginile tomografiei computerizate,
efectuate postmortem [3, 13-19]. Un studiu recent, efectuat in
Germania de Paech D. et al. (2017), a aratat cad studentii care
au avut disponibile si imaginile tomografiei computerizate a
cadavrului in timpul primului an de studiu pentru corelarea
structurilor anatomice, au obtinut scoruri cu 27% mai mari la
examenul final de anatomie [17]. Studiul a aratat, de aseme-
nea, ca integrarea cursurilor de anatomie si radiologie a fost
inalt apreciata de studenti, sugerand ca imagistica medicala si
disectia virtuald necesita a fi considerate ca parte componenta
a curriculumului de anatomie in viitor [17]. In acelasi timp, in-
tegrarea interdisciplinara implica necesitatea unui acord intre
departamentele de anatomie si radiologie referitor la volumul
si continutul materialului fiecarei discipline pentru standar-
dizarea curriculumului si asigurarea unui nivel adecvat de in-
struire [13].

Nivelul II (clinic) de pregatire in imagistica medicala este,
adesea, integrat in cadrul cursurilor de profil, precum pato-
logia sistemului respirator, gastrointestinal, urogenital, oste-
oarticular etc. Aceasta permite studiul patologiilor respective,
concomitent cu aspectul imagistic al acestora. Unele programe
de studiu, ofera si cursuri specializate precum module de ne-
uroimagistica, radiologie de urgenta sau radiologie interven-
tionala, module care sunt, de obicei, optionale in ultimul an
de studiu, permitand un abord individual, in functie de intere-
sul personal si specialitatea tintita [11]. De asemenea, merita
mentionat faptul cd schimbarile programului de instruire re-
prezinta un proces dinamic, determinat de evolutia specialita-
tii si cerintele sistemului de ocrotire a sanitatii [4]. In aceasta
situatie, o importanta tot mai crescuta revine elaborarii unui
curriculum de studiu la nivel national pentru coordonarea si
standardizarea nivelului de instruire a studentilor in domeniul
radiologiei si imagisticii medicale [7, 11, 20-23]. Diverse studii
in domeniu indica ca un curriculum national standardizat este
asociat cu o mai mare uniformitate a procesului de instruire si
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tion, radiological anatomy, basic imaging algorithms of com-
mon radiological procedures, contrast agents and contrast
enhanced imaging, the principles of image post-processing,
transmission and archiving, the importance of clinical infor-
mation and clinician-radiologist interactions etc. These top-
ics, which incorporate the main concepts of evidence-based
medicine, patient safety and the quality of medical services,
are important for every medical student or resident to un-
derstand, regardless of the specialty they pursue [6]. In ad-
dition to these basic elements, some training programs may
also place a particular emphasis on certain topics depending
on the institutional profile, especially in countries with allo-
pathic, chiropractic, osteopathic or podiatric medical schools
and well established traditions in this area [3, 6, 12].

For undergraduate programs, certain universities are in-
corporating radiology courses into the basic anatomy classes,
using digital radiographic images alongside the cadavers as
well as clinical cases based on postmortem computed tomog-
raphy (CT) scans [3, 13-19]. A recent study performed in Ger-
many by Paech D. et al. (2017) showed that students provided
with cadaver CT scans during their first-year general gross
anatomy course achieved 27% higher scores on their final
anatomy exam [17]. The study also showed that radiological
education integrated into gross anatomy was highly appreci-
ated by medical students, suggesting that medical imaging
and virtual dissection should therefore be considered to be
part of the standard curriculum of gross anatomy [17]. At the
same time, this interdisciplinary approach entails the need for
standardization between anatomy and radiology departments
with regard to the content and level of radiological anatomy to
ensure that an appropriate level of training is provided [13].

Graduate training in medical imaging is often integrated
into clinical modules related to respiratory, gatsrointestinal,
urogenital, osteoarticular pathology, etc. This allows studying
of a variety of pathologies and clinical conditions concurrently
with their imaging aspects. Some programs may also offer spe-
cialized electives like neuroimaging, emergency radiology or
interventional radiology, which are usually optional in the last
year of study and allow an individual approach based on per-
sonal interest and targeted specialty [11]. It is also worth men-
tioning that the changes in the training curriculum represent a
dynamic process determined by the evolvement of the special-
ty and the needs of the health care system [4]. In this situation,
there has been a significant need for a national curriculum in
radiology to be developed to help standardize the education of
students in the field of radiology and medical imaging [7, 11,
20-23]. Various studies point out that a standardized national
curriculum is commonly associated with greater uniformity
of radiology training and professional development, while the
lack of a unified syllabus has also been reported to result in
lack of continuity, redundant content and gaps in knowledge
[20, 23]. The new emphasis on curriculum and coordinated
educational process has raised expectations for better quality
training and improved standards in medical imaging education
in an era of rapid developments of medical imaging techniques
[4]- The ultimate goal of these approaches is to produce medi-
cal graduates capable of meeting future healthcare require-
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formare profesionald, in timp ce lipsa acestuia a fost, adesea,
asociata cu lipsa de continuitate, continut redundant si lacune
in bagajul de cunostinte [20, 23]. Noul accent pe curriculum si
coordonarea procesului educational a devenit necesar pentru
cresterea calitatii procesului de instruire in imagistica medi-
cala, precum si standardizarea acestuia in conditiile evolutiei
rapide a tehnicilor imagistice [4]. Scopul final al acestor abor-
dari este de a produce absolventi capabili de a satisface viitoa-
rele cerinte ale serviciului de ocrotire a sanatatii la nivel local
si global, intr-o epoca de dezvoltare tehnologica si schimbari
tot mai rapide [4, 24, 25].

Nivelul 11l de pregatire in imagistica medicala sau specia-
lizarea prin rezidentiat a suferit modificari si mai profunde,
luand in consideratie aparitia noilor modalitati imagistice si
tehnici de diagnostic, precum si necesitatea pregatirii speci-
alistilor 1nalt calificati in aceste domenii. De aceea, existda o
necesitate tot mai mare de elaborare a unui program national
standardizat pentru specializarea 1n radiologie si imagistica
medicala prin rezidentiat clinic si examene de specialitate in
domeniu [3, 26].

Eforturi semnificative in acest scop au fost depuse si la
nivelul Uniuniii Europene pentru standardizarea procesului
de instruire 1n tarile membre. Astfel, in anul 2005, Asociatia
Europeana de Radiologie (EAR) impreuna cu Sectiunea Radio-
logie a Uniunii Europene a Medicilor Specialisti (UEMS), a ela-
borat curriculumul european pentru pregatirea medicilor re-
zidenti in specialitatea Radiologie si Imagistica Medicala [27,
28]. In acelasi an, Asociatia Europeani de Radiologie s-a unit
cu Congresul European de Radiologie (ECR), formand Socie-
tatea Europeand de Radiologie (ESR), al carei Comitet pentru
Educatie (1. engl. Education Committee) este organismul abili-
tat pentru revizuirea si adaptarea programului de pregatire in
specialitate [27, 29]. Societatea Europeana de Radiologie are,
de asemenea, drept scop promovarea si coordonarea activita-
tilor stiintifice, filantropice, intelectuale si profesionale in do-
meniul radiologiei in toate tarile europene [29]. Curriculumul
european a fost, apoi, implementat la nivel national de majo-
ritatea tarilor membre. Spre exemplu, In Romania, Comitetul
Director al Societatii de Radiologie si Imagistica Medicala in
2010 a aprobat modificarea programului de rezidentiat in ra-
diologie si imagistica medicalad in sensul armonizarii acestuia
cu programul european, modificarile fiind confirmate si prin
ordinul Ministerului Sanatatii 1041 din 16 iulie 2010 [27].
Programul este, periodic, ajustat si de Centrul National de
Perfectionare in Domeniul Sanitar, in conformitate cu evolu-
tia specialitatii si necesitatile sitemului national de ocrotire a
sanatatii [30]. Luand in consideratie ca imagistica medicala a
devenit indispensabila pentru majoritatea specialitatilor me-
dicale, actualmente exista si discutii despre necesitatea inclu-
derii modulelor de imagistica in programul de rezidentiat al
altor specialitdti, precum ortopedie si traumatologie, medici-
na de urgentd, pediatrie, medicina interna etc [3].

Modalitdti de instruire si prezentare a informatiei

Un obiectiv major al procesului de instruire in domeniul
imagisticii medicale 1l reprezinta dezvoltarea unei gandiri cli-
nice si a uneiabordari complexe pentru integrarea rezultatelor
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ments at the local and global level in a time of technological
development and continuous changes [4, 24, 25].

Residency training in medical imaging underwent even
more substantial changes, taking into account the variety
of newly emerged imaging modalities and diagnostic tech-
niques, as well as the need for highly qualified specialists in
these areas. Therefore, there is an increasing demand that a
unified national curriculum is developed for radiology resi-
dencies with standardized guidelines and radiology board
exams [3, 26].

Significant efforts in this regard have also been made at
the European Union level to standardize the training process
in the member countries. Thus, in 2005, the European As-
sociation of Radiology (EAR) elaborated in conjunction with
the Union of European Medical Specialists (UEMS) Radiology
Section a revised charter for training in radiology and medi-
cal imaging [27, 28]. The same year, the European Society of
Radiology (ESR) was founded by merging the European Con-
gress of Radiology (ECR) and the European Association of Ra-
diology (EAR), thus establishing a single house of radiology in
Europe, whose Education Committee is the body responsible
for reviewing and adjusting the specialty training curriculum
[27, 29]. The European Society of Radiology is also dedicated
to promoting and coordinating the scientific, philanthropic,
intellectual and professional activities of Radiology in all Eu-
ropean countries [29]. The European curriculum was then
implemented at the national level by most member countries.
For instance, in Romania, the Boarding Committee of the Ra-
diology and Medical Imaging Society approved the modifi-
cation of the residency curriculum in radiology and medical
imaging for its harmonization with the European curriculum
in 2010, the modifications being also endorsed by the Minis-
try of Health (order no. 1041 from July 16, 2010) [27]. The
program is periodically being adjusted by the National Cen-
ter for Continuing Education of Physicians, Pharmacists and
Dentists in accordance with the evolvement of the specialty
and national health care requirements [30]. Given that medi-
cal imaging is now indispensable to most medical specialties,
there are also discussions about the importance of radiology
training for residents in other medical specialties such as or-
thopedics and traumatology, emergency medicine, pediatrics,
internal medicine etc [3].

Training formats and methods of information delivery

A major goal of medical imaging training is to develop clin-
ical problem solving skills and a complex approach enabling
students to integrate the imaging results with their knowl-
edge of anatomy, pathology, clinical information and available
laboratory data [12]. Developing appropriate imaging algo-
rithms for diagnosis and differentiation of common clinical
conditions can significantly improve these skills [11,12].

The methods of information delivery and training formats
can also affect the learning ability and long-term retention
of factual knowledge. The topic is of particular interest, con-
sidering that recent advances in medical imaging and digital
educational technology had a tremendous impact on radiol-



imagistice cu cunostintele acumulate in domeniul anatomiei si
patologiei, precum si corelarea acestora cu simptomatologia
clinica sau datele de laborator disponibile [12]. Dezvoltarea
unor algoritmi de diagnostic diferential al datelor imagistice
in diverse patologii poate imbunatati semnificativ aceste abi-
litati [11, 12].

Modalitatile de prezentare si furnizare a informatiei pot,
de asemenea, afecta capacitatea de receptionare si pastrare
pe termen lung a cunostintelor asimilate. Subiectul prezinta
un interes deosebit, avand in vedere ca progresele recente in
imagistica medicala si tehnologia digitala au avut un impact
extraordinar asupra procesului educational, inclusive, asupra
dezvoltarii unor modalitati de instruire si module interactive,
plasate pe internet [4, 6, 31-39]. Studii, axate pe evaluarea
eficacitatii utilizarii programelor interactive ca metode de in-
struire, au aratat ca exercitiile interactive pot avea un impact
semnificativ asupra cunostintelor asimilate, fiind pozitiv apre-
ciate de catre studenti si rezidenti [12, 36, 38-43]. Sondaje re-
alizate in universitatile americane cu profil medical, osteopa-
thic si podiatric, rezultatele carora au fost publicate de Rubin
Z. si Blackham K. (2015), au aratat ca majoritatea universita-
tilor intentioneaza sa implementeze in viitorul apropiat noi
metode inovatoare de instruire, inclusiv, module si cursuri
interactive de imagistica medicala plasate pe web site-ul sau
intranetul institutiei [6]. Diverse retele de socializare precum
Facebook, Twitter sau site-uri de distributie pe internet a fisi-
erelor in format multimedia (podcasting), sunt si acestea, tot
mai frecvent, utilizate pentru organizarea si participarea la di-
verse cursuri interactive, bloguri si discutii, facilitdnd procesul
de instruire si dezvoltare profesionald. Un sondaj, realizat de
Jaffar A. et al. (2014), privind utilizarea unei pagini Facebook
ce continea modulul de anatomie umana a aratat ca peste 90%
dintre elevii care o utilizau considerau ca si-au imbunatatit
performanta la examen [44]. Progresele recente in domeniul
tehnologiilor de procesare digitald ofera o varietate de alte
optiuni interactive in procesul educational. Diverse tehnici de
post-procesate a imaginilor, precum reconstructiile multipla-
ne si reconstructiile avansate de volum (1. engl. volume rende-
ring technique, maximum intensity projection etc.) sau endo-
scopia virtuald, pot fi efectuate chiar la un calculator personal,
utilizand programe disponibile gratis pe internet [42].

Nu n ultimul rand, trebuie mentionat faptul ca integrarea
rezultatelor investigatiilor imagistice cu datele clinice are o
importantd deosebitd, iar valorile interactiunii clinician-radi-
olog necesita implementate inca din primii ani de studiu [6].

Programul didactic de radiologie si imagisticd in Repu-
blica Moldova

Evolutia programului didactic de Radiologie si Imagisti-
ca n Republica Moldova este atribuitd, intr-o mare masura,
Catedrei de radiologie si imagistica a Universitatii de Stat de
Medicina si Farmacie ,Nicolae Testemitanu”, decizille fiind,
adesea, influentate atat de necesitatile autohtone, cat si de di-
versi factori de ordin economic si geopolitic. Subiectul detine
o relevanta deosebitd, luand in consideratie istoricul servi-
ciului imagistic si transformarile acestuia 1n ultimele decenii.
Catedra a fost fondata in anul 1957 prin eforturile conferenti-
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ogy educational process, including on the development of
a variety of web-based teaching tools [4, 6, 31-39]. Studies
evaluating the efficacy of using interactive programs as train-
ing methods have shown that interactive exercises can have a
significant impact on the acquired knowledge, being positive-
ly appreciated by medical students and residents [12, 36, 38-
43]. Survey results obtained in American medical, osteopath-
ic, and podiatric schools published by Rubin Z. and Blackham
K. (2015) showed that most universities plan to implement
innovative training methods in the near future, including in-
teractive imaging modules placed on the web site or intranet
courses [6]. A variety of social media such as Facebook, Twit-
ter or podcasts are also increasingly being used to participate
in blog-based discussions and interactive courses, to facilitate
the learning process and professional development. For ex-
ample, a recent survey performed by Jaffar A. et al. (2014)
on using a Facebook Human Anatomy Education Page showed
that over 90% of students using it thought they had improved
their exam performance [44]. The recent advances in digital
processing technology offer a variety of other interactive op-
tions in the educational process. Various post-processed im-
aging techniques such as multiplanar reconstruction (MPR),
surface and volume-rendering techniques, maximum inten-
sity projection (MIP), or virtual endoscopy can be performed
on a personal computer using freeware software available on
the internet [42].

Last but nor least, it should be remembered that integrat-
ing imaging results with clinical information is absolutely
critical and medical students should understand from their
early years the value of clinician-radiologist interactions [6].

Training program in radiology and imaging in the Re-
public of Moldova

The evolution of the training program in radiology and
imaging in the Republic of Moldova is largely attributed to
the Chair of radiology and imaging of the Nicolae Testemitanu
State University of Medicine and Pharmacy, the course being
often affected not only by the local healthcare needs, but also
by a variety of economical and geopolitical factors.

The topic is of particular interest, considering the history
of medical imaging service and its transformation over the
last decades. The Chair was founded in 1957, as the Chair of
radiodiagnostics and radiotherapy at that time, by the efforts
of associate professor A. Burcalov, a graduate of the Military
Medical Maritime Academy of Leningrad. The department
was led along the years by professor I. Vozniuc (1963-1969),
associate professor V. Volneanschi (1969-1986, 2000-2005),
associate professor S. Matcovschi (1986-1999), professor V.
Bairac (2006-2008) and professor N. Rotaru (2008-present).

After the Republic of Moldova proclaimed its indepen-
dence, most legislative norms in radiology and medical imag-
ing were inherited from the former USSR. One of the legisla-
tions in this regard, which has been in force for a long time
after the proclamation of independence, is the Order no. 20 of
the Ministry of Health of the Republic of Moldova from March
12, 1990 “Status and measures for improvement of the radio-
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arului A. Burcalov, absolvent al Academiei Militare-Maritime
Medicale din Leningrad, fiind numita, la inceput, Catedra de
radiodiagnostic si radioterapie. in functie de sef al catedrei,
pe parcursul anilor, s-au aflat: profesorul universitar I. Voz-
niuc (1963-1969), conferentiarul V. Volneanschi (1969-1986,
2000-2005), conferentiarul S. Matcovschi (1986-1999), profe-
sorul universitar V. Bairac (2006-2008) si profesorul universi-
tar N. Rotaru (2008-prezent).

Dupa proclamarea independentei Republicii Moldova, ma-
joritatea normativelor legislative iTn domeniul radiologiei si
imagisticii medicale erau mostenire din cadrul fostei URSS.
Unul din actele normative, in acest sens, care a ramas in vi-
goare o perioada Indelungata dupa proclamarea independen-
tei, este Ordinul nr. 20 al Ministerului Sanatatii al Republicii
Moldova din 12.03.1990 ,Starea si mdsurile pentru perfectio-
narea serviciului radiologic acordat populatiei Republicii Mol-
dova” [45], Republica Moldova proclamandu-si, ulterior, in-
dependenta pe 27 august 1991. Actele normative ulterioare
[46, 47], inclusiv, Ordinul nr. 270 al Ministerului Sanatatii al
Republicii Moldova din 18.11.1999 ,Despre reforma serviciului
de imagisticd” [46], erau directionate, preponderant, pentru a
reglementa functiile sectiilor de imagistica, care au aparut ca
noi unitati, datorita progresului tehnic In imagistica medicala.

Saltul tehnologic cu aparitia a noi modalitati si tehnici de
diagnostic a afectat semnificativ si practica imagisticii medi-
cale in Republica Moldova. Astfel, in ultimii 10 ani, numarul
aparatelor de rezonanta magneticad a crescut de la un singur
aparat de 0,3 Tesla la 11 aparate, dintre care 9 sunt de inal-
ta performanta de 1,5 sau 3,0 Tesla, pentru deservirea unei

Tabelul 1. Numarul aparatelor de investigatie prin rezonanta
magneticd (IRM), disponibile in Republica Moldova in ultimii
10 ani.
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logical service in the Republic of Moldova” [45], the Republic
of Moldova proclaiming then its independence on August 27,
1991. Subsequent legislations related to the medical imaging
service [46,47], including the Order no. 270 of the Ministry of
Health of the Republic of Moldova from November 18, 1999
[46] were mainly directed at regulating the activities of newly
emerged imaging units that appeared as a result of techno-
logical progress in medical imaging.

The newly emerged imaging modalities and diagnostic
techniques have significantly affected the practice of medical
imaging also in the Republic of Moldova. Thus, over the last
10 years, the number of magnetic resonance imaging (MRI)
scanners has increased from a single scanner at 0.3 Tesla to
11 scanners, 9 of these being of high performance at 1.5 or
3.0 Tesla, serving a population of approximately 3.3 millions
(Table 1). The number of computed tomography (CT) scan-
ners has also increased from 10 to 24, most of which are of
high performance with a simultaneous acquisition of 64, 80,
128 and 256 slices in a single tube rotation (Table 2). It is
worth mentioning that 256-slice CT scanners are among the
latest models available in reference imaging centers across
the world and have superior image quality. Additionally, the
simultaneous acquisition of over 200 slices is of particular
importance in angiographic investigations, allowing an in-
stantaneous visualization of the investigated blood vessels
before the injected contrast is washed out by the blood flow.
As a result, the number of interventional radiology depart-
ments has tripled over the past 10 years and their imaging
equipment is much more advanced. During this period, 5 hy-
brid operating and interventional radiology suits were also
opened for the first time (Table 3).

Table 1. The number of magnetic resonance imaging (MRI) scan-

Aparate IRM 2007 2017 ners in the Republic of Moldova for the last 10 years.

Aparate IRM de 0,3 Tesla 1 2 MRI scanners 2007 2017

Aparate IRM de 1,5 Tesla 0 7 0.3 Tesla MRI scanners 1 2

Aparate IRM de 3,0 Tesla 0 2 1.5 Tesla MRI scanners 0 7

Total 1 11 3.0 Tesla MRI scanners 0 2
Total 1 11

Tabelul 2. Numarul aparatelor de investigatie prin tomografie
computerizata (TC), disponibile in Republica Moldova in ultimii
10 ani.

Table 2. The number of computed tomography (CT) scanners in the
Republic of Moldova for the last 10 years.

Aparate TC 2007 2017

Aparate TC cu migcari de rotatie si translatie a 3 0 CT scanners 2007 2017
tubului

Aparate TC cu achizitionarea a 2 sectiuni intr-o 2 3 CT scanners with rotate-translate motion of the 3 0
rotatie (dual slice) tube-detector assembly

Aparate TC cu achizitionarea a 16 sectiuni intr-o 5 7 Dual slice CT scanners 2 3
rotatie (16 slice)

Aparate TC cu achizitionarea a 64 de sectiuni intr-o - 7 16-slice CT scanners > 7
rotatie (64 slice) 64-slice CT scanners 7
Aparate TC cu achizitionarea a 80 de sectiuni intr-o - 3 80-slice CT scanners R 3
rotatie (80 slice)

Aparate TC cu achizitionarea a 128 de sectiuni intr-o - 3 128-slice CT scanners ) 3
rotatie (128 slice) 256-slice CT scanners - 1
Aparate TC cu achizitionarea a 256 de sectiuni intr-o - 1 Total 10 24

rotatie (256 slice)
Total 10 24




populatii de aproximativ 3,3 milioane (Tabelul 1). Numarul
aparatelor de tomografie computerizata a crescut, de aseme-
nea, de la 10 la 24, fiind implementate si aparate de inalta per-
formanta cu achizitionarea concomitenta a 64, 80, 128 si 256
de sectiuni intr-o singura rotatie (Tabelul 2). Remarcabil este
faptul ca aparatele de tomografie computerizata cu achizitio-
narea concomitenta a 256 de sectiuni intr-o singura rotatie, se
numadra printre ultimele modele elaborate, care au o calitate
superioara a imaginilor, find disponibile, de obicei, in centre-
le de referinta pe plan international. Aditional, achizitionarea
concomitenta a peste 200 de sectiuni are o importanta deo-
sebitd in investigatiile angiografice, permitand vizualizarea
instantanee a contrastului intravascular Tnainte ca acesta sa
paraseasca zona de interes, odata cu fluxul sangvin. De altfel,
numarul departamentelor de radiologie interventionala in ul-
timii 10 ani s-a triplat, acestea fiind dotate cu echipament mult
mai performant. In aceasti perioadi, au fost deschise, in pre-
mierd, si 5 sali hibrid de chirurgie si radiologie interventionala
(Tabelul 3).

Tabelul 3. Numarul aparatelor de radiografie digitald si a facilitatilor
de radiologie interventionald, disponibile in Republica Moldova in
ultimii 10 ani.

2007 2017
Aparate de radiografie digitala 0 47
Departamente de radiologie interventionala 2 6
Sdli hibrid de chirurgie si radiologie interventionald 0 5

O serie de alte modalitati imagistice, inafara celor de inal-
ta performantd, au cunoscut si acestea o evolutie rapida. De
exemplu, numarul aparatelor de radiografie digitala a crescut
de la 0 la 47 (Tabelul 3). Toate departamentele de imagisti-
ca medicala au fost, de asemenea, dotate cu echipament de
ultrasonografie performant, crescand semnificativ numarul
aparatelor de clasa Expert. Instalarea a doua aparate pentru
tomografie computerizata cu emisie de pozitroni (PET/CT)
este, actualmente, in curs de derulare in cadrul Spitalului In-
ternational Medpark si Spitalului Clinic Republican.

Un studiu recent, efectuat de Rotaru N. et al (2017) in in-
stitutiile medicale de nivelul III din Republica Moldova, a re-
levat peste 300.000 de investigatii efectuate anual (doar prin
4 modalitati imagistice incluse in studiu - radiografie, mamo-
grafie, tomografie computerizata si rezonanta magnetica), iar
evaluarea majoritatii parametrilor de calitate a demonstrat o
concordanta cu standardele europene si cele internationale
in domeniu [48]. Datele evaluarii au pus in evidenta o rata a
complicatiilor dupa investigatiile imagistice invazive <0,25%
pentru toate institutiile, un timp mediu de eliberare a raportu-
lui investigatiilor imagistice <2 ore (intre 58+17 min si 31+10
min), o ratd a rapoartelor eliberate mai tarziu de 48 de ore
<1% (intre 0,21% si 0,7%), accesul la investigatiile imagistice
in urgentele medicale in primele 15-30 minute, cu comuni-
carea rezultatelor preliminare in 10-20 minute si eliberarea
rezultatelor definitive in 30-60 minute, precum si aparataj
medical in dotare, achizitionat in ultimii 5 ani, intre 50-100%
pentru toate institutiile [48]. Rezultatele studiului reflecta, de
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A variety of other imaging modalities have also under-
gone a rapid evolution. For example, the number of digital
radiography systems has increased from 0 to 47 (Table 3). All
medical imaging departments have been equipped with per-
formant ultrasound equipment, leading to a growing number
of Expert Class multidisciplinary ultrasound systems. The
installation of two positron emission tomography (PET/CT)
scanners is currently underway at the Medpark International
Hospital and the Republican Clinical Hospital.

A recent study conducted by Rotaru N. et al. (2017) in the
tertiary medical institutions of the Republic of Moldova re-
vealed over 300,000 yearly investigations (performed just
using the 4 imaging modalities included in the study - radiog-
raphy, mammography, computed tomography and magnetic
resonance imaging), while the evaluation of most quality as-
surance parameters have demonstrated an overall concor-
dance with the European and international standards [48].
The results revealed an overall rate of recorded complications
after invasive imaging procedures <0.25% for all institutions,

Table 3. The availability of digital radiography equipment and in-
terventional radiology facilities in the Republic of Moldova for the
last 10 years.

2007 2017
Digital radiography systems 0 47
Interventional radiology departments 2 6
Hybrid operating and interventional radiology suits 0 5

an average time of issuing the radiological report of less than
2 hours after completing the investigation (variations be-
tween 31+10 min and 58417 min), a rate of radiological re-
ports completed after 48 hours of less than 1% (variations
between 0.21% and 0.7%), access to the requested imaging
investigations in emergency situations within 15-30 minutes
with subsequent reporting of preliminary results within 10-
20 minutes and completion of a formal radiological report
within 30-60 minutes, as well as a proportion of medical im-
aging equipment acquired during the last 5 years between
50-100% for all institutions [48]. The results of the study also
reflect substantial advances in medical imaging in the last
years as a result of implemented changes and continous ef-
forts to comply with the European Union and international
standards in the field [48].

With the implementation of high-performance imaging
modalities, the Chair has been renamed as the Chair of radiol-
ogy and imaging. The training program has undergone major
changes, currently radiology and imaging being taught in Ro-
manian, Russian, English and French to students of the 37, 4%,
5t and 6% years of General Medicine faculties, as well as to 3™
year students of Dental and Public Health faculties. The train-
ing program for 3" year students includes both lectures and
practical seminars covering general radiology and radiopro-
tection, imaging modalities and acquisition techniques, ra-
diological anatomy and commonly encountered radiological
syndromes. A particular emphasis of the program is placed
on clinical reasoning and on the understanding of various al-
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asemenea, progrese substantiale ce au fost obtinute in ultimii
ani in domeniul imagisticii medicale ca urmare a reformelor
implementate si eforturilor depuse pentru alinierea la stan-
dardele Uniunii Europene si celor internationale in domeniu
[48].

Implementarea noilor metode de investigatie de nalta per-
formanta a impus si schimbarea denumirii Catedrei in cea de
radiologie si imagistica. Programul didactic a suferit modifi-
cari majore, In present, radiologia si imagistica fiind predata
in limbile roman3, rus3, engleza si franceza studentilor anilor
111, 1V, V si VI ai facultatilor de medicina generald, precum si
studentilor anului III ai facultatilor de stomatologie si sanatate
publica. Programul de instuire pentru studentii anului 3 inclu-
de atat prelegeri, cat si seminare practice, axate pe radiologie
generala si radioprotectie, modalitatile si tehnicile imagistice,
anatomia radiologica si sindroamele radiologice mai frecvent
intalnite. Un accent deosebit este pus pe dezvoltarea unei
gandiri clinice si a diverse algoritme de diagnostic diferen-
tial al patologiilor mai frecvent intalnite. In timpul cursului,
studentii 1si pot verifica evaluarile practice, utilizand sistemul
electronic al universitatii (SIMU), iar examenul final este sus-
tinut la calculator, pentru evitarea subiectivitatii atestarii. De
mentionat, Catedra de radiologie si imagistica a fost printre
primele care a implementat examenul electronic, peste 50%
din intrebari fiind bazate pe interpretarea imaginilor clinice.

Intr-un efort de a promova practica descrisi la alte uni-
versitati de referinta pe plan international [11], programul de
instruire in radiologie si imagistica pentru studentii anilor IV
si V a fost integrat in cadrul principalelor cursuri clinice, pre-
cum oncologie, traumatologie, pneumoftiziologie, gastrologie,
nefrologie, cardiologie, urologie, otorinolaringologie, boli chi-
rugicale, neonatologie si pediatrie, obstertrica si ginecologie,
anesteziologie si terapie intensiva etc. Modelul permite o core-
lare directa a patologiilor studiate in cadrul cursurilor respec-
tive cu aspectul imagistic al acestora, precum si o intelegere
mai profunda a rolului pe care il pot avea diverse modalitati
imagistice in diagnosticul si managementul acestor patologii.
De altfel, studentii obtin evaludri separate atat pentru modulul
clinic respectiv, cat si pentru cursul de radiologie si imagistica.

Extinderea programului de predare a radiologiei si imagis-
ticii medicale pe parcursul a 4 ani de studiu pentru studentii
de medicind generala este o realizare importantd a Catedrei
pentru alinierea la standardele practicate pe plan internati-
onal [11], anterior radiologia fiind predata doar in decursul
anului 11l de studiu. In cadrul Catedrei sunt, de asemenea, in-
struiti medicii rezidenti in radiologie si imagistica si se reali-
zeaza perfectionarea continua a medicilor radiologi-imagisti.
Programul de pregatire prin rezidentiat in radiologie si ima-
gisticd a fost, de asemenea, extins de la 3 la 4 ani. Una dintre
realizdrile colaborarii internationale este pregatirea studenti-
lor, precum si a specialistilor prin rezidentiat din India, Pales-
tina, Siria, lordania, Sudan. Arabia Saudit3, Israel si alte state.

Programul didactic este asociat cu o varietate de proiecte
stiintificice, inclusiv In cadrul pregatirii tezelor de licenta si
celor de doctorat. Multe dintre cercetarile stiintifice, efectuate
in ultimul timp, sunt orientate spre optimizarea aplicarii me-
todelor imagistice de investigatie in diverse domenii precum

MJHS 13(3)/2017

gorithms for differential diagnosis of commonly encountered
pathologies. During the course, the students are able to check
their grades and evaluations online using the University In-
formation Management System (SIMU), while the final exams
are computer-based to avoid any subjectivity of the assess-
ment. Of note is that the Chair of radiology and imaging was
among the first to implement the computer-based exam, over
50% of questions being based on the interpretation of clinical
images.

In an effort to promote the standards practiced at other
reference universities at the international level [11], the
training program in radiology and imaging for the 4" and 5%
year students was integrated into the clinical modules such
as oncology, traumatology, pneumophtisiology, gastrology,
nephrology, cardiology, urology, otorhinolaryngology, sur-
gery, neonatology and pediatrics, obstetrics and gynecology,
anesthesia and intensive care etc. This allows a direct correla-
tion of the pathologies and diseases studied during the clini-
cal modules with their imaging aspects, as well as a better
understanding of the role that various imaging modalities can
play in the diagnosis and management of these conditions. In
addition, the students receive separate assessments for every
clinical module and for their radiology and imaging course.

Extending the radiology and medical imaging training
program for students of General Medicine faculty from 1 to
4 years of study represents an important achievement of
the Chair for adjusting the study curriculum to international
standards [11], previously radiology being taught only dur-
ing the 3" year of study. The Chair is also teaching all radiol-
ogy residents during their specialty training and is arranging
periodic evaluations and yearly courses as part of continuing
education programs for radiologists and medical imaging
physicians. The residency training program in Radiology and
Imaging has also been extended from 3 to 4 years. One of the
achievements of international collaboration relates to radiol-
ogy training of medical students and radiology residents from
India, Palestine, Syria, Jordan, Sudan, Saudi Arabia, Israel and
other countries.

The training program is associated with a variety of re-
search projects, including final year theses for medical stu-
dents and PhD theses. A lot of recent scientific projects are
directed at optimizing the application of certain imaging mo-
dalities in such areas as mammology, urology, gastro-enterol-
ogy, hepatology and abdominal surgery, medical emergencies,
cardiology, pediatrics, oncology, neurology and neurosurgery
as well as at integrating traditional radiological modalities
with modern high-performance techniques. Another respon-
sibility of the department is related to the coordination and
regulation of clinical activities in radiology and medical imag-
ing. As a result of these efforts has been developed the Quality
Manual for medical imaging service for implementation at the
national level. Many of these principles were also included
in the governmental legislation of the Republic of Moldova
related to the “Regulation on radiation protection and radia-
tion safety for diagnostic radiology and interventional radiol-
ogy procedures” (Government Decision no. 451 from July 24,



mamologie, urologie, gastro-enterologie, hepatologie si chi-
rurgie abdominald, urgente medicale, cardiologie, pediatrie,
oncologie, neurologie si neurochirurgie, integrand metodele
radiologice traditionale cu modalititile imagistice moderne
de Tnalta performanta. O alta responsabilitate a Catedrei este
legata de coordonarea si reglementarea activitatilor clinice
in domeniul radiologiei si imagisticii medicale. Ca urmare a
acestor eforturi, a fost elaborat Manualul Calitdtii serviciului
de imagistica medicald pentru implementarea in cadrul uni-
tatilor de profil la nivel national. Multe din aceste principii
au fost incluse si in Hotarirea Guvernului Republicii Moldova
pentru aprobarea Regulamentului cu privire la radioprotectie,
securitate radiologicd in practicile de radiologie de diagnostic
si radiologie interventionald (Hotdrirea Guvernului Republicii
Moldova nr. 451 din 24.07.2015, publicatd in Monitorul Oficial
nr. 197-205 din 31.07.2015) [49].

In incheiere, meriti mentionat faptul ci procesul de in-
struire necesita o modernizare continua pentru a tine pasul cu
evolutia rapida a tehnicilor imagistice, cresterea nivelului de
cunostinte in domeniu, precum si cu volumul tot mai mare de
informatii procesat in timpul cursului. Una dintre prioritatile
actuale ale Catedrei este suplimentarea cursurilor de radiolo-
gie si imagistica cu materiale postate pe web site, atat in scop
interactiv, cat si ca o componenta obligatorie a pregatirii pen-
tru seminarele practice. Metoda este, déja, practicata in cadrul
multor universitati de referintd, cu mentiuni pozitive atat din
partea studentilor, cat si a cadrelor didactice. Un alt subiect,
ce necesitd abordat, este introducerea cursurilor de radiologie
si imagistica pentru medicii rezidenti de diverse specialitati.
Luand in consideratie ca costul investigatiilor imagistice con-
stituie o portiune considerabild a bugetului acordat ocrotirii
sanatatii In orice tard, precum si necesitatea utilizarii cat mai
rationale a resurselor si investigatiilor disponibile, introduce-
rea cursurilor de radiologie si imagistica medicala pentru me-
dicii rezidenti de diverse specialitati este, déja, practicatd in
cadrul multor universitati [11].

Concluzii

In ultimul deceniu, procesul didactic in radiologie si ima-
gisticd a cunoscut o dezvoltare rapida, ingloband elemente de
pedagogie, evaluare si management. Saltul tehnologic, asociat
cu aparitia noilor tehnici si modalitati imagistice, a determi-
nat adaptarea programelor de studiu la noile conditii. Proce-
sul a afectat si programul universitar din Republica Moldova,
printre inovatiile majore enumerandu-se instruirea in limbile
romand, rusa, engleza si franceza, extinderea programului de
instruire de 1 la 4 ani de studiu pentru studentii de medicina
generald, integrarea programului de instruire in cadrul cursu-
rilor clinice pentru studentii anilor IV si V, extinderea progra-
mului de instruire prin rezidentiat de la 3 la 4 ani, precum si
introducerea evaludrilor computerizate. in curs de derulare
se afld suplimentarea cursurilor cu materiale postate pe web
site, atat In scop interactiv, cat si ca componenta obligatorie
a pregatirii pentru seminarele practice. Un alt subiect, ce ne-
cesita abordat, este introducerea cursurilor de radiologie si
imagistica pentru medicii rezidenti in cadrul altor specialitati,
ludnd in consideratie rolul tot mai important al investigatiilor
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2015 published in the Official Monitor no. 197-205 from July
31, 2015) [49].

In the end, it is worth mentioning that the training process
in radiology requires continuous adjustments to stay abreast
with the rapidly evolving imaging techniques, growing body
of knowledge in the field and increasing amount of informa-
tion processed during the course. One of the current priori-
ties of the Chair is to supplement the radiology and imaging
courses with materials posted on the web site, both for inter-
active training and as a formal component of preparation for
practical seminars. The method is already being used in many
reference universities and is positively appreciated by both
students and teachers. Another topic that needs to be ad-
dressed is the introduction of radiology and imaging courses
for medical residents of non-radiology specialties. Consider-
ing that the cost of imaging investigations represents a signif-
icant part of the healthcare budget in any country as well as
the increasing demands for rational use of available resources
and investigations, the introduction of radiology and medical
imaging courses for medical residents of various specialties is
already practiced in many universities [11].

Conclusions

In the last decade, the training process in radiology and
imaging has undergone tremendous changes and includes a
variety of elements of pedagogy, assessment and educational
management. The technological development associated with
newly emerged imaging techniques and modalities entailed a
variety of adjustments of the training programs to the new
conditions. The process also affected the university training
in the Republic of Moldova, among the major innovations be-
ing the diversification of training in Romanian, Russian, Eng-
lish and French, the extension of the training program from 1
to 4 years of study for General Medicine faculties, the integra-
tion of radiology courses within the clinical modules during
the 4" and 5% years of study, the extension of the residency
program from 3 to 4 years of training as well as the introduc-
tion of computerized evaluations. In-progress is the develop-
ment of web-based modules and materials, both for interac-
tive training and as a formal component of preparation for
practical seminars. Another topic that needs to be addressed
is the introduction of radiology and imaging training courses
for medical residents of other specialties, considering the
increasing importance of imaging investigations in clinical
practice as well as their significant cost.
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