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Sazetak

Zaprimljen: 6. listopada 2013.

Koristenje mati¢nih stanica u stomatologiji sve je ¢esce pa ce sljedecih godina biti iznimno vaz-
no znanje, ali i vjestine kako bi se mogle uporabiti. Zato treba doznati to ljudi misle o toj temi. U
Indiji je primjena mati¢nih stanica u stomatologiji jo3 u povojima i ogranic¢eno je znanje o njihovu
koristenju. Svrha: Ovo istrazivanje provedeno je kako bi se usporedili znanje, osvijestenost i sta-
jalista ¢lanova stomatoloske akademske zajednice o mati¢nim stanicama u njihovoj struci. Ma-
terijali i metode: U istrazivanju je sudjelovalo 100 strucnjaka (diplome MDS i BDS), uklju¢ujuci i
postdiplomante s triju stomatoloskih fakulteta u Jaipuru. Testiranje je obavljeno s pomocu upit-
nika. Rezultati: Pozitivno stajaliste o buducoj primjeni mati¢nih stanica u stomatologiji imalo je
99 posto ispitanika. Njih 67 posto smatra da ¢e uporaba te suvremene tehnologije biti moguca u
sljedecih deset godina. Svi sudionici imali su odredeno znanje o klasifikaciji maticnih stanica (68
%) i njihovu izvoru (59 %) te o primjeni u stomatologiji (71 %). Hi-kvadrat test pokazao je znacaj-
nu povezanost izmedu lije¢nika dentalne medicine i uporabe maticnih stanica u stomatologiji. No
60 posto njih priznalo je da premalo zna i nema nikakvo iskustvo u uporabi mati¢nih stanica, sto
sprjecava pacijente da zatraze takav tretman. Zaklju¢ak: Gotovo svi ispitanici imali su pozitivno
stajaliste o maticnim stanicama, iako je znanje o njima dosta ograniceno. Koli¢ina znanja uglav-
nom ovisi o kvalifikaciji, a ne o iskustvu. Prijeko je potrebno povecati znanje medu profesionalci-
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Uvod

Mati¢ne stanice su nediferencirane stanice s mogu¢no$éu
reprodukcije u identi¢ne nediferencirane stanice (1). Naziv
im je 1908. godine dao ruski histolog Aleksander Maksimov
(2). Mati¢ne stanice pocele su se 1968. godine primjenjivati
u lije¢enju teskih imunosnih bolesti. (3). Nacionalni institut
za zdravstvo (NIH) priopcio je 2000. godine da su mati¢ne
stanice pronadene u impaktiranim tre¢im molarima, a njihov
otporniji soj u uzorku SHED (Stem cells from Human Exfo-
liated Decidous teeth) — u mati¢nim stanicama otpalih mli-
jecnih zuba. Za to je otkrice zasluzan dr. Shi (2003.) (4).

Mati¢ne stanice mogu se podijeliti prema stadiju razvo-
ja, plasticitetu i izvoru (2,5,6). Izvori postnatalnih dental-
nih mati¢nih stanica su trajni i mlije¢ni zubi, parodontni li-
gament, zubna papila, prekobrojni zubi, ekstrahirani zubi u
ortodontske svrhe te stanice dentalnog folikula, pulpe i zub-
nog folikula (2,4)

Mati¢ne stanice iz zubne pulpe (DPSC, eng. Dental Pulp
Stem Cells), SHED-a, zubne papile, stanica zubnog foliku-
la i parodontnog ligamenta dostupne su i mogu se pohrani-
ti, pa su jeftina investicija u slucaju lije¢enja bolesti. Stanice

Introduction

Stem cells are undifferentiated cells with the ability to di-
vide and give rise to identical, undifferentiated cells (1). The
term stem cells was proposed for scientific use by Russian
histologist Alexander Maksimov in 1908, (2). Its application
for treatment of severe combined immune deficiency was es-
tablished in 1968, (3). National Institute of Health (NTH) in
2000 mentioned the discovery of adult stem cells in impact-
ed third molars and more resilient stem cells in deciduous
teeth with SHED (Stem cells from Human Exfoliated De-
ciduous teeth) discovered by Dr. Shi in 2003 (4).

Stem cells have been classified according to growth stage,
plasticity and sources (2,5,6). Sources of postnatal dental
stem cells include permanent teeth, deciduous teeth, peri-
odontal ligament, stem cells from apical papilla and stem
cells from supernumerary tooth, stem cells from teeth ex-
tracted for orthodontic purposes, dental follicle progenitor
cells, stem cells from human natal dental pulp, and stem cells
from dental follicle (2,4).

Dental stem cells including DPSC (Dental Pulp Stem
Cells0, SHED and stem cells from apical papilla, dental fol-
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SHED-a mogu se dobiti iz prirodno ispalih mlije¢nih zuba i
iskoristiti se kao izvor postnatalnog ljudskog tkiva (4, 5, 6).

Cuvanje ekstrahiranih zuba u bankama za zube omogu-
¢ilo bi lijecenje kompliciranih bolesti i ozljeda koje se mogu
dogoditi tijekom Zivota. Takve licencirane ustanove u Indiji
su Reliance life Science — Delhi, Life cell — Chennai, Stema-
de Biotech Pvt. Ltd. — Indija i The Norwegian Tooth Bank
4).

Trenuta¢ne stomatoloske tehnike za koje su potrebne
mati¢ne stanice ukljucuju nastavak formiranja korijena, lije-
¢enje pulpe i regeneraciju, replantaciju i transplantaciju, re-
generaciju i stvaranje pulpe i dentina, stvaranje korijena te re-
konstrukeiju parodonta (2,3,5,7-10). Iz dentalnih mati¢nih
stanica mogu se razviti i ostala tkiva, a mogu se iskoristiti za
lijecenje razli¢itih sistemskih bolesti, dijabetesa, misi¢ne dis-
trofije, Parkinsonove bolesti, infarkta miokarda, artritisa, re-
konstrukcije mekog tkiva te bolesti jetara (11).

Problemi u koristenju razliciti su i kompleksniji od osnov-
nog problema, a to je nedostatak znanja o mati¢nim stanica-
ma. Teskoce se uglavnom odnose na eticka i vjerska pitanja,
kloniranje ljudi, iskoristavanje embrija i jajnih stanica dava-
telja te na alternativne nacine dobivanja mati¢nih stanica (6).
[strazivanja ogranicava i nesigurnost u principe stvaranja no-
vih dentalnih tkiva kako bi morfoloski sto vise slicila prirod-
nima, nedostatak zamjene za oralni epitel embrija koji bi na-
domjestio mezenhimalne stanice u kostanoj srzi, odbacivanje
tkiva te eticke dileme o uporabi ljudskog zametka (4).

Nakon zabrane istrazivanja na mati¢nim stanicama 1995.
godine, pokusi su se uglavnom obavljali u privatnim ustano-
vama. No unato¢ tomu, NIH je 1999. odluc¢io poduprijeti
cksperimente na ve¢ otkrivenim sojevima mati¢nih stanica
(2). Indijsko vije¢e za medicinska istrazivanja (Indian Co-
uncil of Medical Research — ICMR) odredilo je smjernice za
pokuse na mati¢nim stanicama, no bez jasnih odredbi o istra-
zivanju na dentalnim mati¢nim stanicama (12, 13).

Ovo istrazivanje obavljeno je kako bi se odredili i uspore-
dili znanje i osvijestenost stomatoloske akademske zajednice,
ukljucujudi i postdiplomante, kad je rije¢ o mogucoj uporabi
mati¢nih stanica u stomatologiji i doznalo koliko stru¢njaci
znaju o toj temi. Dentalne mati¢ne stanice novost su u sto-
matologiji i mnogo obecavaju. Zasad stomatolozi malo znaju
o njihovu potencijalu.

Materijali i metode

[strazivanje je provedeno u rujnu 2013. godine na teme-
lju upitnika. Sadrzavao je 17 provjerenih pitanja zatvorenog
tipa i ispitanici su ga sami ispunjavali. Bio je na engleskom
jeziku. Istrazivanje je odobrilo Eticko povjerenstvo Stomato-
loskog fakulteta u Jaipuru.

Pitanja su bila sastavljena prema pitanjima iz sli¢nih istra-
zivanja, ¢lancima o dentalnim mati¢nim stanicama te inter-
netskim izvorima. Nakon rasprave o tome koja pitanja treba
uvrstiti neka su iz izvornog upitnika izbacena (15 pitanja),

Stem Cells in Dentistry

licular progenitor cells and periodontal ligament cells are ac-
cessible, can be stored easily and are cost-effective for future
cure of ailments. SHED cells are retrievable from natural-
ly exfoliated teeth as a source of postnatal human tissue
(4,5,6).

Tooth banking promises opportunity for treating chal-
lenging diseases and injuries which would occur through-
out life. The licensed tooth banks in India include Reliance
life Sciences, Delhi; Life cell, Chennai; Stemade Biotech Pvt.
Ltd. India; The Norwegian Tooth Bank (4).

The current scope of application of stem cells in den-
tistry includes continuing root formation, pulp healing and
regeneration, replantation and transplantation, pulp/dentin
tissue engineering and regeneration, bioroot engineering and
reconstruction of periodontium (2,3,5,7-10). Other tissues
throughout the body can also be developed by the use of
dental stem cells, their application in treatment of systemic
diseases, diabetes, muscular dystrophy, Parkinson’s, cardiac
infarction, arthritis, soft tissue reconstruction, liver disease as
well as others (11).

Problem with the use of stem cells is diverse and beyond
the mere lack of knowledge of stem cells. These include ethi-
cal, religious issues, human cloning, exploitation of embryo
and egg donors and new alternatives to obtain stem cells (6).
Limitations of stem cell research include uncertainty of the
principles of tissue engineering related to tooth regeneration
to resemble correct tooth morphology; lack of substitute for
embryonic oral epithelium to replace mesenchymal cells,
adult bone marrow cells; concerns of host immune rejection
and ethical issues on the lack of human embryo (4).

Since the ban on embryonic research in 1995, stem cell
research has largely been privately funded. In 1999, how-
ever, NIH extended support for research on embryonic stem
cell lines which had been established (2). Indian Council of
Medical Research (ICMR) has given certain guidelines for
stem cell research, but not emphasized for research on den-
tal stem cells (12,13).

This study was undertaken with an objective of determin-
ing and comparing the knowledge, awareness and attitude of
post-graduate students and dental scientists towards the pos-
sible application of stem cells in dentistry. Dental stem cell
research is a new field in dental health sciences, which seems
to hold a vast potential. However, not much is known about
it among dental health caregivers. This research was carried
out for scoping the span of knowledge that these profession-
als have in this area.

Materials and Method

The present study was a questionnaire based survey (cross-
sectional study) conducted in September 2013. A 17 item
questionnaire was delineated. The questionnaire was pre-
tested, close-ended and self-administered. The questionnaire
was in English language. The ethical approval was obtained
from the Ethical Committee of Jaipur Dental College.

The questions were developed on the basis of other simi-
lar studies, some articles related to dental stem cells and oth-
er internet sources. After deliberations, some questions of the
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neka su promijenjena, a dodana su dva nova. Zavr$na verzi-
ja sadrzavala je 17 pitanja na koja su odgovori trebali pokaza-
ti razinu znanja, osvijeStenost i stajaliSta o mogucoj primjeni
mati¢nih stanica u stomatologiji.

Upitnik je zatim iskoriSten za eksperimentalnu studiju
medu ¢lanovima akademske zajednice i postdiplomantima u
Zavodu za primarnu dentalnu zastitu Stomatoloskog fakul-
teta u Jaipuru. Dodani su i odredeni bodovi, ovisno o tomu
koliko je koje pitanje bilo povezano s trenuta¢nim istraziva-
njem. Na pitanja je odgovaralo 100 sudionika na trima sto-
matoloskim fakultetima u Jaipuru.

Od 130 podijeljenih upitnika 100 se vratilo ispunjeno
za 30 minuta koliko je bilo odredeno za ispunjavanje (uzo-
rak od 60 ispitanika dovoljan je za istrazivanje na temelju
upitnika).

Ispitivadi su rezultate odmah unijeli u Microsof Excel
2010. Analizu su obavili softverom Predictive Analysis (Ver-
sion 18). Koristili su se i Pearsonovim Hi-kvadrat testom i
izracunali postotak uzorka kako bi se analizirao raspon zna-
nja o koristenju mati¢nih stanica u stomatologiji.

Rezultati

Profil ispitanika: 47 znanstvenika (MDS - 28, BDS - 19)
te 53 postdiplomanta s triju stomatoloskih fakulteta, podjed-
nako su bili zastupljeni prema spolu, prosjek godina iznosio
je 29,5, a 70 posto imalo je pet godina iskustva ili manje.

Odgovori ispitanika o primijenjenom znanju i osvijesteno-
st o dentalnim matiénim stanicama: prema odgovorima, za
73 posto ispitanika primarni izvori podataka o mati¢nim sta-
nicama bili su stru¢ni Casopisi i profesionalne udruge, a 15
posto navelo je da su informacije pronalazili na internetu i u
novinama (slikal.).

Ispitanici su bili informirani o mati¢nim stanicama — 68
posto znalo je za klasifikaciju, a 59 za izvore. Kad je rije¢ o
uporabi mati¢nih stanica, 68 posto njih odgovorilo je da se ta
tehnologija moze uporabiti s dentalnim implantatima, a 21
posto nije bilo sigurno je li terapija mati¢nim stanicama bolja
od dentalnih implantata. Da je od dentalnih mati¢nih stani-
ca moguce uzgojiti razna tkiva, odgovorilo je 46 posto ispita-
nika, a 33 posto nije bilo sigurno.

Vise od dvije trecine sudionika (71 %) znalo je za po-
tencijal mati¢nih stanica na zavrSetku rasta korijena, cijelje-
nja pulpe te rasta pulpe/dentina (slika 2.). Vise od 50 posto
(51 %) nije bilo sigurno u vezi s uporabom dentalnih ma-
ticnih stanica u lijecenju ostalih bolesti (Hodginov limfom,
o-talasemija major i Fanconijeva anemija).

Dodatna statisticka analiza: Hi-kvadrat test izracunat je
izmedu akademskog stupnja (od nizega prema visem) i godi-
nama iskustva (od manjih prema vec¢ima), te razlika u znanju
medu spolovima (od nizih prema visima) za interval od 95 %
(p<,05). Vrijednosti su u tablici 1.

Postignuti stupanj struéne spreme bio je najvazniji u od-
nosu izmedu ¢lanova stomatoloske akademske zajednice (s

diplomama MDS i BDS) i postdiplomanata jer su se razliko-
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original questionnaire (15 items) were dropped and/or mod-
ified and a few questions were added. In the final question-
naire, 17 items were included, based on knowledge percep-
tion and application of stem cells in dentistry.

The questionnaire was subjected to a pilot study on the
staff and PG students of Dept. of Public Health Dentistry,
Jaipur Dental College. The suggested points were incorpo-
rated depending on their merits in relation to the mentioned
study. The survey was conducted on (purposive sample) 100
academicians and post graduate students of 3 dental colleg-
es in Jaipur.

Out of 130 copies which were circulated among dental
academicians (MDS& BDS) and post-graduate students of
3 dental colleges of Jaipur, 100 returned the questionnaire
within the specified time of 30 min (A sample of 60 is con-
sidered sufficient for a questionnaire based study).

The questionnaire data were entered in Microsoft Excel
2010 on the same day by the investigator. The analysis was
done using Predictive Analytics SoftWare (Version 18). The
Pearson’s Chi-Square Test, and percentages of the total were
used for analysis to gain insight into extant of knowledge
perception and application of stem cells in dentistry among
academicians and postgraduate students.

Results

Profile of respondents: There were 47 academicians/scien-
tists (MDS-28 and BDS-19), and 53 post-graduate students
from 3 dental colleges in the Jaipur, represented by both gen-
ders almost equally, with mean age 29.5 years and 70% with
5 years or less of professional experience.

Respondent’s responses to knowledge application and percep-
tion dental stem cells: The primary source of knowledge con-
tent was drawn from academic journals and professional so-
cieties by respondents (73%), and only a small proportion
(15%) gained information from Internet or popular news-
papers (Figure 1).

The respondents had nformed knowledge on stems cells.
Unerringly, 68% knew about stem cell classification and
59% about sources of dental stem cells. On possible appli-
cations of stem cells in dentistry, 68% stated that the stem
cell technology could be effectively used in dental implants
and 21% were not sure if dental stem cells therapy was bet-
ter than dental implants. It was noted by 46% of respondents
that dental stem cells could be used to develop non-dental
organ, however, another 33% were unsure of this application
of dental stem cells.

More than two thirds of the respondents (71%) acknowl-
edged dental stem cells application for continued root for-
mation, pulp healing regeneration and pulp/dentin engi-
neering (Figure 2). More than half (51%) were unsure of the
application of dental stem cells in the treatment of other dis-
eases (typically, in Hodgkin’s Lymphoma, a-Thalassemia ma-
jor and Fanconi’s anemia).

Additional Statistical Analysis: The Chi-Square test was
computed between the Degrees held (ranked from low to
high) and years of experience (low to high), gender to extent
of knowledge (again scaled from low to high) at 95% confi-
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Additional Slika 1. Postotak odgovora o izvoru informacija o dentalnim matic¢nim stanicama (N=100)
Training Figure 1 Percentage of Responses to Information Source on Dental Stem Cells (N=100)
3% Slika 2. Postotak odgovora o uporabi dentalnih mati¢nih stanica (N=100)
Figure 2 Percentage of Responses to Application of Dental Stem Cells (N=100)
Slika 3. Ucestalost odgovora o godinama potrebnima da po¢ne uporaba dentalnih maticnih
stanica (N=100)
Figure 3 Frequency of Responses to Number of Years for Application of Dental Stem Cells to
Develop (N=100)
Slika 4. Ucestalost odgovora o ogranicenjima potraznje za terapijom dentalnim mati¢nim
stanicama (N=100)
Figure 4 Frequency of Responses for Barriers in Seeking Dental Stem Cells Treatment (N=100)

Stem Cells in Dentistry

Slika 5. Postotak odgovora o podrucjima za koja je potrebno dodatno znanje o uporabi
dentalnih mati¢nih stanica

Figure 5 Percentage of Responses to Areas to Gain Additional Knowledge of Dental Stem Cell
Application (N=100)

vali u traZenju informacija o profesionalnoj izobrazbi, znanju
o izvoru dentalnih mati¢nih stanica, njihovoj uporabi za ra-
zvijanje ostalih organa te lije¢enju ostalih neoralnih bolesti.
Tu ¢injenicu potvrdili su i rezultati Hi-kvadrat testa. Istakni-
mo da nije bilo znacajnih razlika izmedu spolova te u godi-
nama iskustva i znanju ispitanika.

Analiziraju¢i distribuciju znanja i skupljenih informacija
prema stupnju visokoskolskog obrazovanja, proporcionalno
je vise lije¢nika s diplomom MDS-a (66 %) od onih s diplo-
mom BDS-a (10 %) trazilo informacije o toj temi u stru¢nim
¢asopisima i profesionalnim udrugama. Skupina s MDS-om
to¢no je odgovorila na vise pitanja i pokazala vece povjere-
nje u tehnologiju mati¢nih stanica. Prema dobivenim rezul-
tatima postdiplomanti su svrstani izmedu dviju spomenutih
skupina.

dence level (p<.05). Chi Square test values presented in Ta-
ble 1.

Qualification emerged as the main determinant (factor)
for relation among the dental academicians i.e. MDS and
BDS and the post-graduate students in terms of their seek-
ing information about professional knowhow, their knowl-
edge about sources of dental stem cells, application of den-
tal stem cells for the development of non-dental organs, and
treatment of diseases other than oral diseases. This is evident
from the Chi Square test value. No significant relation was
found between gender and years of experience and knowl-
edge of respondents.

Seen in a two-way distribution on information/knowl-
edge by degree held, proportionately many more among
those holding MDS-degree (66% compared to 10% hold-
ing BDS degree) got their information from academic jour-
nals or professional societies. Also, the former group stated
the more right answers or expressed confidence in the tech-
nology in larger proportions, compared to graduate degree
holders, with post-graduate students falling somewhere in
between.
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Tablica 1. Vrijednosti Hi-kvadrat testa i znacajnost distribucije dvostrukih varijabli prema kvalifikacijama ispitanika (diplome MDS)

Table1  Chi-Square Test values and their significance for a bivariate distribution of select variables by respondents’ qualification (MDS, PG-
Student, BDS)

Kvalifikacije ® Qualification with... Vﬂ];:ll:;st *| Stup. s:‘(;‘bode . I?Z}j:g‘;fil)g
Znanje o izvorima mati¢nih stanica ® Knowledge about sources of dental stem cells 991 4 0.04
Prim!'ena! dentalnih mati¢nih stanica u razvoju nedentalnih organa 784 ) 0.02
Application of dental stem cells for development of non-dental organs
Primjena dentalnih mati¢nih stanica u lije¢enju Hodgkinovog limfoma, a-Thalassemije Major i
Fanconijeve anemije 13.43 4 0.009
Application of dental stem cells for treatment of Hodgkin’s, o-Thalassemia Major and Fanconi’s anemia
Izvori iz l?ojih se dobiva znanje o mati¢nim stanicama . 20.96 12 0.05
Information Sources from where the knowledge of stem cells is drawn

*p<0,05

Percepcija i misljenje ispitanika o tehnologiji dentalnih
maticnih stanica

Gotovo svi ispitanici (99 %) misle da istrazivanja mati¢-
nih stanica obe¢avaju i da ¢e se modi primijeniti u stomato-
logiji. Vise od 85 posto sudionika smatra da ¢e to biti mogu-
¢e za 20 godina (67 % smatra da ¢e se primijeniti u sljedecih
10 godina, a 18 % vjeruje da ¢e se to dogoditi za 20 godi-
na) (slika 3.).

Da se mati¢ne stanice mogu pohraniti te da u Indiji po-
stoje banke za njihovo ¢uvanje, znalo je 46 posto ispitanika.
Njih vise od 50 posto izjavilo je da je spremno poslati paci-
jente na terapiju mati¢nim stanicama, a 68 posto istaknulo je
da ¢e tehnologija mati¢nih stanica zasjeniti sadasnje tehnolo-
gije u stomatologiji kao $to su implantati. Oko 46 posto ispi-
tanika zabrinjavaju eticki aspekti koristenja dentalnih mati¢-
nih stanica. Za smjernice Nacionalnog odbora za medicinska
istrazivanja u vezi s istraZivanjem na dentalnim mati¢nim sta-
nicama znalo je 35 posto sudionika. Oko 77 posto njih slaze
se s idejom o javno-privatnom udruzivanju radi skupljanja i
$irenja znanja o njihovoj uporabi.

Tablica 2. pokazuje koliko znaju ispitanici o uporabi den-
talnih mati¢nih stanica.

Ispitanici se slazu da ¢e pacijenti biti sumnji¢avi prema
terapiji s mati¢nim stanicama jer premalo znaju o toj temi i
tehnologiji uopde, ali i zbog cijene (slika 4.). Iste razloge na-
velo je i 42 posto sudionika istrazivanja s MDS-om. Rezul-
tati su u skladu s ¢injenicom da svi iz stomatoloske akadem-
ske zajednice, bez obzira na stupanj obrazovanja, teze ve¢em
znanju i zele doznati sve dostupno o tehnologiji dentalnih
mati¢nih stanica na tecajevima, predavanjima ili u sklopu

Respondents’ perception and opinions towards dental
stem cell technology:

An over-whelming proportion (99%) of the respondents
believed that stem-cell research holds a promise for appli-
cation in dentistry. Again, more than 85% respondents be-
lieved that the application of dental stem cells will happen in
next 20 years (67% believed that this would happen with-
in the next 10 years, while another 18% believed that this
would happen within 20 years) (Figure 3).

The awareness of dental stem cell banking was confirmed
by 46% of the respondents who were aware of dental stem
cell banks in the country. Over 50% would agree to refer pa-
tients for stem cell therapy and 68% asserted that this tech-
nology would be superior to the existing practice of dental
implants (also noted earlier). Ethical concerns for applica-
tion of dental stem were raised by 46%. Only 35% affirmed
the Indian Council of Medical Research guidelines for dental
stem cell research. Public-private partnership to augment re-
sources and spreading the knowledge and application of stem
cell in dentistry is preferred by 77% of respondents.

Table 2 presents respondents’ responses to awareness of
on dental stem cells application.

Both dental academicians and post-graduate students
perceive that patients could be hesitant to seek dental stem
cell therapy as there is a lack of sufficient knowledge/skill as
a determining barrier followed by lack of awareness and to a
lesser degree high cost (Figure 4). Of the total MDS respon-
dents, a comprehensive 42% cited this as a reason. These
results are complemented by the fact that professionals, ir-
respective of qualifications (i.e. MDS, PG-student, BDS) as-

Tablica 2. Postotak odgovora na kljucna pitanja o osvijestenosti kad je rije¢ o uporabi dentalnih mati¢nih stanica

Table2  Percentage responses to key questions on awareness on dental stem cell application
Odgovori ® Responses
Pitanje u anketi ® Survey Question DasYes | NeosNo Ne, zna ®
Don’t Know
Znanje o bankama mati¢nih stanica ¢ Awareness of stem cell banks 49% 13% 38%
Eticka pitanja o primjeni dentalnih mati¢nih stanica ¢ Ethical concerns for Dental stem cell application 46% 7% 47%
Znanje o smjernicama FCMR-a za istrazivanje dentalnih mati¢nih stanica 35% 70 580%
Aware of ICMR guidelines for dental stem cells research
Terapija dentalnim mati¢nim stanicama boljja je od implantoloske terapije ® 68% 11% 21%
Dental stem cells therapy better than dental implants
Preporuka terapije dentalnim mati¢nim stanicama pacijentima ¢ 520 10% 38%
Would recommend dental stem cell therapy to patients




Nagraj et al.

predmetne nastave tijekom $kolovanja (slika 5.). Ali dosad je
samo 11 posto ispitanika bilo uklju¢eno u izobrazbu o den-
talnim mati¢nim stanicama. No svi su izjavili da Zele ste¢i vi-
$e znanja o temi.

Rasprava

Nedavni napredak u prepoznavanju i kategorizaciji den-
talnih mati¢nih stanica te u strategijama modeliranja dental-
nih tkiva idu u prilog stajali$tu da ¢e se u iducih deset godina
modi uspjesno regenerirati dentalna tkiva, pa ¢ak i cijeli zub.
Kako bi se osigurala primjena istrazivanja na klinickoj razini,
mora postojati odredeno zanimanje i znanje stru¢njaka (13).
Ovo istrazivanje provedeno je kako bi se dobile informacije
o osvijestenosti, znanju i trenutac¢noj klinickoj primjeni den-
talnih mati¢nih stanica, tj. koriste li se tom suvremenom teh-
nologijom clanovi akademske zajednice i postdiplomanti s
nekoliko stomatoloskih fakulteta u Jaipuru. Veéina ispitani-
ka bila je razmjerno mlada i na pocetku profesionalne kari-
jere. Uglavnom svi su bili entuzijasti kad je rije¢ o stjecanju
znanja o mati¢nim stanicama. To se o¢ituje u njihovu staja-
listu da ée se rezultati istrazivanja o dentalnim mati¢nim sta-
nicama poceti u praksi primjenjivati tijekom sljedeca dva de-
setljeca. Ti su rezultati u skladu s rezultatima Utneja i kolega
iz 2013. godine. Oni su istaknuli da su gotovo svi sudionici
u njihovu istrazivanju imali podjednaka ocekivanja (13). Ta-
kvo pozitivno stajaliste vjerojatno se temelji na vecoj osvije-
Stenosti ispitanika zbog Citanja stru¢ne literature, rasprava o
toj temi na simpozijima i tijekom stru¢nog usavrsavanja na
skupovima o mati¢nim stanicama te zahvaljujuéi vijestima u
stomatoloskim i medicinskim ¢asopisima. Svi ispitanici imali
su teoretsko znanje o klasifikaciji i izvorima mati¢nih stani-
ca te su istaknuli da Zele ste¢i konkretnije, prakti¢no znanje.
To se moze pripisati nedostatku iskustva ili dostatnoj koli-
¢ini znanja o temi, ali i premalom sudjelovanju u istraziva-
nju matic¢nih stanica. Cinjenica je da je istrazivanje dentalnih
mati¢nih stanica u Indiji jo$ uvijek u zaecima i proéi ¢e jo$
mnogo godina dok se rezultati ne budu poceli primjenjivati
u klini¢koj praksi. To su potvrdili i ispitanici od kojih ve¢ina
isti¢e da se o toj temi premalo zna. Clanovi akademske zajed-
nice i studenti izjavili su da ¢e pacijenti na pocetku nerado
prihvacati tu terapiju upravo zbog premalo znanja i vjestina,
a zanemarili su cijenu kao ogranic¢avaju¢i ¢cimbenik. Rezulta-
ti istrazivanja Utneja i suradnika pokazuju, pak, kako je strah
od mati¢nih stanica glavni ogranicavajuci ¢imbenik, a cijena
je na drugom mjestu. Rezultati dalje upuéuju na to da bi te-
rapiju mati¢nim stanicama trebalo cijenom izjednaciti s osta-
lim dentalnim zahvatima kako bi se ta terapija popularizirala
(13). To se jedino moze postiéi kontinuiranim istraZivanjem
i razvojem novih, jeftinijih tehnologija.

Ispitanici su pokazali odredeni entuzijazam u vezi s pred-
laganjem terapije s mati¢nim stanicama jer smatraju da Ce,
kada se tehnologija razvije, biti superiornija negoli danasnja
primjena dentalnih implantata. Rezultati su u skladu s re-
zultatima Utneja i suradnika kod kojih je tri Cetvrtine ispi-
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pire to gain more knowledge about dental stem cell thera-
py, either by attending additional training or short courses
or through introduction of knowledge on this subject in the
teaching curricula (Figure 5). The strong need is also noted
in the fact that only 11% have until so far attended any fo-
rum on dental stem cell research, and that all the respondents
wish to acquire more knowledge on the subject.

Discussion

Recent advances in the identification and characterization
of dental stem cells, and in dental tissue engineering strate-
gies, suggest that within the next decade, bioengineering ap-
proaches may successfully be used to regenerate dental tissues
and whole teeth. To ensure that this approach reaches clini-
cal relevance, adequate interest and knowledge backed by re-
search amongst the service providers is the prime requisite
(13). This survey was conducted to collect data about the lev-
el of awareness, knowledge and present clinical status about
stem cell therapies amongst the dental scientists and post
graduate students in different dental colleges in Jaipur. Most
of the respondents were young and in initial stages of their
profession. They expressed enthusiasm about gaining knowl-
edge on this subject. This is reflected in their belief that den-
tal stem cell research will result in effective application with-
in the next two decades. This is concurrent with the findings
of the questionnaire study by Utneja S et al. in 2013 which
found that almost all participants in their study had similar
expectations (13). This positive response could be due to the
surge in awareness regarding the topic through sources in-
cluding scientific journals, discussions on this topic through
forums including symposiums, Continued Dental Education
Programs and conferences based on stem cell therapies and
news dominating dental and medical tribunals. The respon-
dents had theoretical knowledge regarding the classification
and sources of stem cells but also expressed desire for more
practical experience. This may be due to the lack of adequate
skills, or sufhicient proven knowledge regarding the subject,
as a large majority has not had any formal exposure to den-
tal stem cell research. In addition, stem cell research in den-
tistry in India is still in its nascent stages and expensive and
has a long way before its full-fledged application is reaped in
clinical practice. This fact has been highlighted by the partici-
pants with majority acknowledging the fact that there is a lack
of sufficient knowledge regarding the subject. Academicians
and students alike perceived that the patients may be hesi-
tant in seeking dental stem cell therapy owing to lack of sufh-
cient knowledge and/or skills while high cost was not consid-
ered by many to be a major deterrent to this effect. The study
by Utneja S et al. states that fear of stem cells is the primary
fear factor preventing patients to seck dental stem cell treat-
ment, followed by cost. The study goes on to express the need
to price the treatment at par with other regular dental treat-
ments so as to popularize the treatment modality (13). This
can be achieved by continued research and development of
new cost-effective techniques in the field.

The participants were found to be enthusiastic about rec-
ommending the patients to consider stem cell therapy and be-
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Upitnik

Broj
Ime
Dob
Spol

Specijalizacija: 1. Oralno-medicinska dijagnostika i radiologija 2. Javno zdravstvo u dentalnoj medicini 3. Protetika 4. Parodontologija 5. Oralna i
maksilofacijalna kirurgija 6. Restorativna dentalna medicina i endodoncija 7. Ortodoncija, pedodoncija i preventivna dentalna medicina 8. Oralna
patologija

Godine iskustva: 1 godina, 1-5 godina, >5 godina

Godina: 1. 2. 3.

Fakultet i Sveuciliste

1. Jeste li ikada susreli termin ,,mati¢ne stanice”?

(1) Da (2) Ne

Ako jeste, (A) koji je Vas izvor informacija?

(1) Mediji (2) Nastavnici (3) Stru¢na/profesionalna drustva (4) Znanstveni ¢asopisi (5) Drugi (koji)
2. Koje stanice od navedenih spadaju u mati¢ne stanice?

(1) Embrijske mati¢ne stanice (2) Mati¢ne stanice odraslih (3) Oboje (4) Niti jedne

3. Moze li se tehnologija mati¢nih stanica primijeniti u dentalnoj medicini?

(1) Da (2) Ne

4. Koji su izvori mati¢nih stanica?

(1) Mati¢ne stanice pulpe zuba (2) Mati¢ne stanice apikalne papile (3) Dentalne progenitorske stanice
(4) Pulpa ljudskog mlije¢nog zuba (5) Sve navedeno (6) Ne znam

5. Mogu li se dentalne mati¢ne stanice koristiti za razvoj nedentalnih organa?

(1) Da (2) Ne

6. Koliko ¢e godina, po Vasem misljenju, proéi prije nego ¢emo biti u moguénosti implantirati ljudima nove zube uzgojene u laboratoriju?
(1) 0-10 godina (2) 11-20 godina (3) >21 godine

7. Ima li u Indiji banaka mati¢nih stanica?

(1) Da (2) Ne

8. Po Vasem misljenju, jesu li dentalne maticne stanice bolje tjesenje od dentalnih implantata?

(1) Da (2) Ne (3) Ne znam

9. Ima li etickih pitanja u vezi s primjenom mati¢nih stanica u dentalnoj medicini?
(1) Da (2) Ne (3) Ne znam

10. Koje se bolesti mogu lijeciti dentalnim mati¢nim stanicama?

(1) Hodgkinov limfom (2) Fanconijeva anemija (3) a-Thalassemia major (4) Sve navedene

(5) Niti jedna od navedenih (6) Ne znam

11. Koji je trenutacni cilj primjene dentalnih mati¢nih stanica?

(1) Nastavak rasta korijena (2) Cijeljenje i regeneracija pulpe (3) InZenjering i cijeljenje pulpe i dentina (4) Sve navedeno
(5) Nista od navedenog

12. Postoje li smjernice Indijskog vije¢a za medicinska istrazivanja po pitanju istrazivanja dentalnih mati¢nih stanica?

(1) Da (2) Ne (3) Ne znam

13. U klinickom radu, biste li pacijentima preporudili ¢uvanje mati¢nih stanica i objasnili im buduce izglede?

(1) Da (2) Ne (3) Ne mogu re¢i

14. Koja je glavna prepreka lije¢enju dentalnim mati¢nim stanicama?
(1) Visoka cijena (2) Manjak znanja (3) Manjak adekvatnih sposobnosti (4) Nedostatak dokaza o lije¢enju na ispitanicima

15. Jeste li ikad sudjelovali u programu/tecaju i/ili trajnoj edukaciji na temu primjene mati¢nih stanica u dentalnoj medicini?
(1) Da (2) Ne

Ako jeste (A) Biste li bili spremni sudjelovati u naprednom te¢aju na temu primjene mati¢nih stanica u dentalnoj medicini?
(1) Da (2) Ne

Ako niste (B) Biste li bili spremni sudjelovati u te¢aju na temu primjene mati¢nih stanica u dentalnoj medicini?

(1) Da (2) Ne

16. Koja od sljede¢ih tvrdnji bi mogla pomoéi netom zavrsenim dentalnomedicinskim stru¢njacima u prikupljanju znanja o mati¢nim stanicama?
(1) Vise edukacije u Zivo (2) Kratki prakticni tecajevi kojima se prikupljaju znanja o mati¢nim stanicama (3) Teme u vezi s mati¢nim
stanicama u sklopu kurikuluma

17. Po Va$em misljenju, u kojem bi smjeru trebao i¢i razvoj istrazivanja dentalnih mati¢nih stanica?

(1) U smjeru inicijativa u sklopu javnog sektora (2) U smjeru inicijativa u sklopu privatnog sektora
(3) U smjeru javno-privatnog partnerstva (4) Drugo
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Questionnaire

S.No:
Name: Age: _ Gender: M O Fo
BDS o MDS o PG Student O
Speciality: 1. Oral Medicine Diagnosis and Radiology 2. Public Health Dentistry 3. Prosthodontology 4. Periodontology 5. Oral & Maxillifacial
Surgery 6. Conservative & Endodontic Surgery 7. Orthodontology 8. Pedodontics & Preventive Dentistry 9. Oral Pathology

Years of Experience: 1 year O 1-5 years O >Syears O PG Year: 1 0 IIo I o
College and University:

1. Have you ever come across the term ‘stem cells’? (1) Yes (2) No

IF YES: 1 (A) What is your source of information?

(1) Media (2) Peer group (3) Professional societies (4) Scholarly journals

(5) Others (Specify)

2. Which of the following could be classified as stem cells?

(1) Embryonic stem cells (2) Adult stem cells (3) Both (1) & (2) (4) None

3. Can stem cells technology be applicable dentistry? (1) Yes (2) No

4, What are the different sources of dental stem cells?

(1) Dental pulp stem cells (2) Stem cell of apical papilla (3) Dental progenitor cells

(4) Dental pulp of human exfoliated deciduous teeth (5) All of these

(6) Don’t know

5. Can dental stem cells be used to develop non-dental organs? (1) Yes (2) No (3) Don’t know
6. How many years do you think it will take before dentists are able to implant new teeth grown in a laboratory for dental stem cells to develop?
(1) 0-10 year (2) 11-20 years (3) 20 years or More

7. Are there any dental stem cell banks in India? (1) Yes (2) No (3) Don't know

8. In your opinion, can dental stem cells be a better option to dental implants?

(1) Yes (2) No (3) Don't know

9. Are there any ethical concerns regarding use of stem cells in dentistry?

(1) Yes (2) No (3) Don't know

10. Dental stem cells can be used in the treatment of which of the diseases?

(1) Hodgkin’s lymphoma (2) Fanconi’s anemia (3) a-thalassemia major

(4) All of these (5) None (6) Don’t know

11. What is the current scope of application of dental stem cells?
(1) Continued root formation (2) Pulp healing and regeneration
(3) Pulp/dentin tissue engineering and regeneration (4) All the above (5) None

12. Has Indian Council of Medical Research provided guidelines regarding Dental Stem Cell Research?
(1) Yes (2) No (3) Don't know

13. In a clinical practice, will you recommend patient to store dental stem cells and explain its future prospects?

(1) Yes (2) No (3) Can't say

14. What is the main barrier in secking dental stem cells treatment?

(1) High cost (2) Lack of awareness (3) Lack of adequate skill

(4) Lack of sufficient proven knowledge about subjects

15. Have you attended a training course/program and/or Continuing Dental Education Program regarding dental application of stem cells?
(1) Yes (2) No

IfYES: 15. (A) Would you be willing to attend more advanced training course regarding dental application of stem cells?

(1) Yes (2) No

IfNO: 15. (B) Would you be willing to attend Continuing Dental Education Program regarding dental application of stem cells?

(1) Yes (2) No

16. Which of the following statements would most help newly qualified Dental Professionals to be better able to gain knowledge about stem cells?
(1) More real life training (2) Short courses to improve knowledge about stem cells in practice (3) Topics related to stem cells to be
included in the curriculum.

17. In your opinion how should dental stem cells research be developed in future?
(1) Under Public Sector initiatives (2) Under Private Sector initiatives

(3) Under Public-Private Partnership (4) Other
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tanika izjavilo da bi prihvatili terapiju s mati¢nim stanicama
umjesto implantata (13). Kad je rije¢ o trenuta¢noj primje-
ni dentalnih mati¢nih stanica, primjenjuju se kod zavrsetka
rasta korijena, cijeljenja i regeneracije pulpe, kod replanta-
cije i transplantacije, razvoja pulpe, dentina i korijena te re-
konstrukcije parodonta (2,3). Nasi rezultati pokazali su da
75 posto ispitanika zna te ¢injenice. No 50 posto njih nije
bilo sigurno u odgovore o primjeni dentalnih mati¢nih sta-
nica u slucaju lijecenja ostalih sistemskih bolesti kao $to su
Hodginov limfom, o-talasemija major i Fanconijeva anemi-
ja. Razlog je vierojatno u tome $to se Sira uporaba dentalnih
mati¢nih stanica jos istrazuje pa nema konkretnih dokaza o
njihovu koriStenju u terapiji nestomatoloskih bolesti (11).
Za banke dentalnih mati¢nih stanica u Indiji znalo je 50 po-
sto ispitanika. Oni shvaéaju i moguée eticke probleme. Ve-
¢ina je ¢ula za ICMR-ove smjernice za istrazivanja na ma-
tiénim stanicama u Indiji. Istaknimo da su revidirane 2012.
godine. Dodajmo da nikoga nisu previse zanimali eticki pro-
blemi povezani s istrazivanjima na dentalnim mati¢nim sta-
nicama, $to ne znaci da moralne dileme ne postoje (12, 13).

Svi ispitanici zele se upisati na tecajeve ili slusati preda-
vanja o mati¢nim stanicama, bez obzira na to jesu li ih veé
pohadali, a ve¢ina nije bila ni na jednom te¢aju o primjeni
mati¢nih stanica u stomatologiji. Razlog je u ¢injenici da se
primjena mati¢nih stanica u stomatologiji jos razvija i jo$ se
ne zna njihova potpuna primjena. Osim toga nema mnogo
tecajeva o prakti¢noj primjeni mati¢nih stanica u stomatolo-
giji, iako je u svijetu tiskano mnogo informacija o napretku
u istrazivanjima. Ti rezultati u skladu su s rezultatima istra-
zivanja Utneja i suradnika koji su pokazali da je vecina ispi-
tanika zainteresirana za izobrazbu o primjeni regenerativnih
metoda u stomatologiji (13).

Sudionici i sudionice u istrazivanju pokazali su podjed-
nako znanje o dentalnim mati¢nim stanicama. Rezultat ni-
je u skladu s istrazivanjem Sede i suradnika u kojemu se isti-
¢e da zene imaju pozitivnije stajaliste o mati¢nim stanicama
negoli muskarci, ali prosje¢no manje znaju o toj temi. To se
moze zahvaliti kulturnim aspektima jo$ uvijek patrijarhalnog
drustva u kojemu muskarci ¢e$¢e odabiru stomatolosku pro-
fesiju (6). U nasem su ispitivanju rezultati medu spolovima
podjednaki zato $to se drustvene norme mijenjaju i Indijke
takoder teze boljem $kolovanju i poslu. Godine iskustva ta-
koder nisu bile vazne za koli¢inu znanja o temi jer je ve¢ina
ispitanika imala manje iskustva s viSe-manje istim obrazov-
nim temeljima. Akademsko okruzje takoder nije iskljucivalo
pojedince jer su svi ispitanici imali podjednak pristup eduka-
ciji stavljajuéi sve ispitanike na istu razinu znanja i razumije-
vanja teme. Kvalifikacije ispitanika pokazale su se odlu¢ujuce
u razini znanja o tematici. Naime, oni s visim kvalifikacijama
lakse dolaze do vaznih informacija i Sira im je baza znanja o
relevantnoj tematici.

Maticne stanice u stomatologiji

lieved that they are a better option than currently widely used
dental implants once the application is well proved. This is in
concurrence with Utneja et al. survey which states that three
fourths of the participants believe that stem cells are a better
option to dental implants (13). Regarding the current scope
of application of stem cells in dentistry, they are used in con-
tinued root formation, pulp healing and regeneration, replan-
tation and transplantation, pulp/dentin tissue engineering
and bioroot engineering and reconstruction of the periodon-
tium (2,3). In the present study, two thirds of the participants
knew this fact. On the point of application of dental stem
cells in the treatment of systemic diseases including Hodg-
kin’s lymphoma, a-thalassemia major and Fanconi’s anemia,
half of the participants were not sure of the answer. This may
be credited to the fact that wider application of dental stem
cells is still being researched and there is no concrete evidence
regarding its use in fields outside dentistry (11). Nearly half of
the respondents were aware of the presence of dental stem cell
banks in India, and recognized the ethical concerns of appli-
cation of dental stem cells. More than half of the participants
were unaware about guidelines proposed by ICMR regarding
stem cells research in India. The ICMR has provided guide-
lines regarding dental stem cell research in India and these
have been revised in 2012. There is however, not much em-
phasis on the ethical aspects in regard to dental stem cell re-
search. This, nevertheless, does not dilute the fact that there
are ethical concerns in use of stem cells (12,13).

Almost all the respondents were willing to attend cours-
es/programs related to stem cells, irrespective of the fact
whether or not they had attended one in the past as almost
all respondents had not attended a programs/courses related
to stem cell or its application in dentistry. This may be attrib-
uted to the fact that stem cells in dentistry is still developing
and yet to demonstrate its full range of applications. There
are not very many practical courses/programs occurring in
the field. This is despite the fact that a lot of information re-
garding its development and advances in the field are being
published in scientific and specialty journals globally. This
result is consistent with those of the study by Utneja S et al.
which noted that the majority of the study participants were
willing to attend training courses and/or continuing educa-
tion courses to apply regenerative dental treatment (13).

Both males and females were noted to have comparable
knowledge regarding dental stem cells. This finding is incon-
sistent with that of the study by Sede MA et al. which noted
that although women had a more positive attitude towards
stem cells than males, their knowledge was found to be less-
er. They attributed this to the cultural aspects as a male dom-
inated society and more males aspiring in the field of dentist-
ry (6). In the current study, the results are similar in either
gender owing to the changing cultural patterns in India and
women becoming progressively professional. The years of
professional experience too had no relation to knowledge or
perception about dental stem technology, probably, as ma-
jority had a fewer years of academic experience with more
or less matching knowledge base. The academic environ-
ment also gave them equal access to professional knowledge
placing all on equal platform of professional knowledge and
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Zakljucak

Svi ispitanici bili su optimisti kad je rije¢ o buducoj pri-
mjeni mati¢nih stanica u stomatologiji. Izrazili Zelju za profe-
sionalnim usmjeravanjem i stru¢nim te¢ajevima o dentalnim
mati¢nim stanicama. Potrebno je vise ovakvih istrazivanja
kako bismo bolje razumjeli opseg osvijestenosti i znanja/vje-
stina medu ¢lanovima stomatoloske akademske zajednice u
zemlji kako bi se mogli o toj temi organizirati tecajevi, po-
sebice za one koji u buduénosti zele investirati u razvoj tkiv-
nog inzenjerstva.

Stem Cells in Dentistry

understanding. The qualification of the participant was the
determining factor regarding the knowledge of dental stem
cells. This may be attributed to the fact that their knowledge
base and exposure increases with higher qualifications.

Conclusion

All the participants were noted to be optimistic regard-
ing the future prospect of stem cells application in the field
of dentistry in the near future. An impending need was felt
amongst participants for professional training and addition-
al academic courses on dental stem technology. More survey
research on this topic will help in understanding the extent
of awareness, knowledge/skill among dental academicians/
professionals in the country, for developing additional pro-
fessional courses on the topic, especially for those aspiring to
endorse the (dental) tissue engineering in the future.

Abstract

Received: October 16, 2013

Background: The advances in application of dental stem cells seem unparalleled in coming years,
for which specialized skills and knowledge are of prime importance. Also, there is a need to un-
derstand the knowledge, perception and awareness regarding this topic. In India, application of
stem cells in dentistry is at a nascent stage and there is limited awareness and knowledge regard-
ing their application. Objective: This study was undertaken with an aim to compare the knowl-
edge, awareness and attitude of post-graduate students and dental scientists towards the use
of stem cells in dentistry. Methods: Questionnaire-based study of 100 dental professionals (MDS
and BDS) and post-graduate students from 3 dental colleges in Jaipur. Results: Ninety nine per-
cent of the respondents were positive regarding the future of stem-cell application in dentistry.
Sixty seven percent see it achieved within 10 years. Respondents had knowledge of classifica-
tion of stem-cells (68%), sources of dental stem cells (59%) and applications in dentistry (71%).
Chi-Square tests showed significant association between academic-levels and application of den-
tal stem-cells. 60% of professionals recognized insufficient knowledge/skill as barriers inhibiting
patients from seeking dental stem cell therapy. Conclusion: There is a positive attitude towards
dental stem cells, although the knowledge about this method is limited. The knowledge is based
on the qualification and not the experience. There is a need to increase knowledge among profes-
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