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SUMMARY

Telemedicine represents interactive audio-visual communication between
doctors and their patients. The Center for Telemedicine in Kosovska Mitrovica or-
ganizes and manages the process of teleconsultation using the computer-medical
system XPA3 Online. This paper explains the procedure of posting teleconsultati-
on requests by doctors, consultation seekers, and the procedure of responding to
teleconsultation requests by doctors who provide consultation. Two practical ca-
ses were reported, where interspecialist dentistry teleconsultation was effectua-
ted. In both cases, the patients were successfully managed after effectuated
consultations, without being referred to other dentistry specialists for examinati-
on and advice. The XPA3 Online teleconsultation system is a convenient and com-
fortable way for rapid and high quality management of dentistry patients.
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INTRODUCTION

Telemedicine represents interactive audio-visual
(multimedial) communication between medical profe-
ssionals from one institution and their patients, and/or
other remote health care institution using a system able
to provide simple and rapid work, with the aim to get/
give advice, to make correct diagnosis, and exchange
relevant information, regardless of geographical distan-
ces (1). Modern Internet communication represents the
most convenient, most widespread, and cheapest tele-
communication service for data/information transmissi-
on in telemedicine consultation (2). The Center for Tele-
medicine of the Faculty of Medicine, University of
PriStina - Kosovska Mitrovica manages and co-ordinates
telemedicine consultations at the national level, ena-
bling peer-to-peer consultations among specialists in
the same or different fields of expertise (interspecialist
consultation). The Center makes use of the XPA3 Online
application telemedicine system and a central teleme-
dicine server. The XPA3 Online transmits, stores, and pro-
cesses audio-visual data: images, video recordings, ele-
ctronic documents, digital patient histories, and other
relevant digital medical information.

The Center for Telemedicine of the Faculty of Me-
dicine in PriStina - temporarily seated in Kosovska Mitro-
vica engages prestigious teleconsultants - teachers and
specialists in various fields from Serbia, the Republic of
Serbska (BiH), and Montenegro, who are able to offer
effective help to remote peers, consultation seekers,
and patients requiring medical help. The possibility of re-
mote consultation carries so much advantages regard-
ing routine clinical work, that it will soon be impossible
to imagine health care without it.

From the practical point of view, this means that:

e when a doctor has doubts, unclear, or complicated
clinical situations, or a case requiring multidisciplinary
approach,

e when a doctor wants to get the confirmation of his
own decision to be on the safe side and prevent cli-
nical faults,

e when a doctor is less experienced and needs a gui-
dance in a particular clinical situation,

e when a doctor is physically isolated and cannot orga-
nize patient transport (immobile patients, natural ca-
tastrophes, states of emergency, wars, etc.),

e when a doctor has a patient with special needs, he/
she is able to form, via the Internet, an electronic
teleconsultation request in this Center and get rapid
and high quality expert help in the form of advice,
recommendation, suggestion, or guidance through a
diagnostic/therapeutic procedure.

It is worthwhile mentioning that this help is effe-
ctuated free of any charge-teleconsultants do not char-
ge for their work and do not have any material gain from
their services. Regardless of that, they contribute with
their expertise in a rapid and comprehensive way, enga-
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ging in a moment of time all their knowledge and expe-
rience.

The paper will introduce the readers into the
procedure of posting a teleconsultation request, in case
they need one, via the Center for Telemedicine, Faculty
of Medicine in PriStina-Kosovska Mitrovica and the XPA3
Online telemedicine system. Examples of practical use
of the system will be shown, too.

PROCEDURE OF TELECONSULTA-
TION REQUEST

The principal role of the Center for Telemedicine
is organization and education, and the process of requ-
esting teleconsultation is based on the application servi-
ce XPA3 Online (Figure 1). The system engages telecon-
sultants equipped with mobile phones with the full opti-
ons of Internet browsing and searching (smartphones),
or they are situated close to PCs with permanent Inter-
net access. When a doctor needs a consultation, he
accesses the Internet and logs on to the XPA3 Online
system via the address www.xpa3.com. Using the access
data (user ID and password) he logs on to the system
and opens a new teleconsultation request. The first
thing he enters is his patient’s Unique Master Citizen
Number. If the patient is new to the teleconsultation
system, the doctor is required to enter the patient’s full
name and surname. After that, the teleconsultation re-
quest form can be filled in by the doctor; he enters the
consultation title (a clear and short description of the re-
quest topic), chooses the level of urgency (low, normal,
or urgent), and the expected time to teleconsultant res-
ponse (from 30 minutes to several weeks). The doctor
also chooses among the available teleconsultants, wri-
tes down the request itself with the problem description,
describes the expected response, and available informa-
tion such as clinical findings or patient history. The
request is accompanied by attachments such as patient
photographs, x-rays, video material, and other pertinent
patient documentation. The request is thus completed
and stored on the central server; the process of contact-
ing teleconsultants may then commence (Figure 2).
After receiving the request, the central server informs
the chosen teleconsultants about the request via the
SMS service or by phone (Figure 3). Regardless of their
engagement at the moment, the teleconsultants are
informed about the request. According to the level of
urgancy and expected time to response, they can plan
their consultation. Using the closest PC or a smartpho-
ne, they access the Internet, open the address www.
xpa3.com, and log on to the system using their access
data. One or more awaiting consultation requests they
can open by a click on the request title. Then they can
access everything the requester stored on the system:
photographs, x-rays, other medical documentation. Ba-
sed on the information they initiate their teleconsulta-
tion response, entering their opinion, advice, etc., sto-
ring it in the system. The system then informs the con-
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sultation requester via the SMS service or by an auto- quester is then able to access the system and read the
mated phone call about the received response. The re- teleconsultation response.

CENTER FOR TELEMEDICINE *
o effectuates and manages the process of teleconsultation via the
XPA3 Online system;

e involves institutions and individuals in the process of
teleconsultation,

e  provides and organizes doctors-teleconsultants of different specialties
at the level of Serbia, Republic of Serbska (BiH), and Montenegro

e educates medical professionals through the following processes:
o education of teleconsultation participants,

o information and education of doctors in public and private
health care institution via the process of continued
education,

o education of students of medicine and dentistry,

e realizes scientific/research work and provides ample amounts of data
to the researchers, obtained during realized consultations.

*Center for Telemedicine, Faculty of Medicine in Pristina - Kosovska
Mitrovica

XPA3 ONLINE *
e  central telemedicine server on the Internet;

e enables creation of electronic telemedicine requests;

e  stores the digital data accompanying telemedicine requests:
photographs, video files, digital docs, patient histories, clinical
findings, lab findings, tests, x-rays, etc.;

e contacts available teleconsultants via the SMS service or automated
phone calling;

e enables examination and analysis of received requests;

e enables evaluation, counseling, etc. in the process of
teleconsultation by the contacted teleconsultants;

e informs by SMS and automated phone calling the requesters about
the received responses;

e enables the review of teleconsultation responses

*|nternet-based application system and a telemedicine server through
which teleconsultations are physically realized

Figure 1 . Scheme of the operation of the Center for Telemedicine and the system XPA3 Online
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TekcT 3axTeBa (WITA Ce TPAKMU)
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Pre sest meseci je kod pacijenta dijagnostifikovana cista maksile u predelu zuba 22. Prilikom

je uklonjena u celosti I ucinjena resekcija vrha korena zuba 22. Zub 21 nije reseciran jer je
preoperativni test vitaliteta bio pozitivan, a intraoperativni nalaz nije ukazivao na prekid
kontinuiteta apeksnog neuro-vaskularnoyg snopa.

Sada se klinickim nalazom evidentira prisustvo fistule u predelu zuba 22, ne postoje znakovi
rasklacenosti, zub nije perkutorno osetljiv, a pacijent nema subjektivnih tegoba.

Trenutni klinicki nalaz je upotpunjen sa radiogramima koje saljem u prilogu.

Molim vase misljenje I predlog dalje terapije.

S postovanjem, Dubovina dr Dejan.
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Pacijent muskog pola R.J.se javio na Odelenje oralne hirurgije Klinike za stomatologiju Medicinskog
fakulteta u Pristini - Kosovska mitrovica zhog pojave fistule od pre nekoliko dana u predelu zuba 22.

preoperativnog konzervativnog tretmana kanala korena zuba 22 doslo je do zalamanja kanalnog instrumenta
tako da je definitivna opturacija kanala uradjena intraoperativano, nakon vadjenja stranog tela. Cista

Y HapeaHOoM AENy NPUKMYHYJETE CAWKE KOjU NPATE KOHCYNTALM)yY NONYT: CHUMaKa NauMjeHaTa, NpoMeHa, MHTepBeHUMia 1 Ap.,

CA\Shared\Camera442011-10-1310.37.07 jpg Browse... Ob6prwn
CA\Shared\Camera442011-10-13 10.37.28.jpy Browse.. O6puium
CA\Shared\Camerad42011-10-13 10.38.20 jpg Browse.. 0O6puim
C\Shared\Camerad\2011-10-13 10.38.51 jpg Ofprwm
C\Shared\Camerady2011-10-13 10.45.59 jpg Browse.. O6pHiuM

Browse.. | | OfBpnwm

[T KoHCynTaumja BUATBMEA CAMOD 33 YHECHUKE.

Figure 2. Text of the telemedicine request and attachment of relevant explanatory files
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Figure 3. XPA3 Online on receiving the request by a doctor, consultation-seeker, informs the available remote

consultants, engaged in unrelated activities and in different locations
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CASE 1

A male patient aged 52 years presented to the
Department for Dental Diseases, Dentistry Clinic, Facul-
ty of Medicine in Pristina - temporarily seated in Kosov-
ska Mitrovica, with intraoral changes in the upper jaw
fornix on the left side. On clinical examination clearly de-
lineated mucosal growths were identified in the fornix
area of the edentulous ridge of the left upper jaw. The
patient complained about poorly fabricated mobile
prosthesis, which ,has not been well fitted from the
start”.

The therapist decided to seek teleconsultation
with specialists in oral surgery because of the appea-
rance of the pathologic lesion. Using the XPA3 Online
system, a teleconsultation request was created and po-
sted, including the anamnestic data, description of sub-

jective complaints, clinical finding, and new photo-
graphs (Figure 4). Requested teleconsultants were qui-
ckly informed, responding to the request in time (up to
24 hours) and confirming the diagnosis of Epulis fissura-
tum; they unanimously declared that the cause of hy-
perplastic mucosal changes was this poorly fabricated
total prosthesis. The suggested therapy involved absta-
ining from wearing a total prosthesis for 14 to 21 days,
and after that excision of the change.

Pursuant to teleconsultant opinion, the therapist
referred the patient to an oral surgeon, who put to work
the plan suggested by the teleconsultants. After the oral
surgery intervention, involving the excision of hyperplas-
tic mucosa en bloc and plastic surgery of the buccal
plica, the oral surgeon uploaded the description of his
surgical intervention (pre-, intra-, and postoperative pho-
tographs of the surgical approach) (Figure 5).

TEJ'IEKDHC\_/J'ITaHTMZ
(TENeKoOHCYNTaUMja Ce MOoNK 04:)

MuTpoeuLa)

MUTPOBULA)

MUTPOBULA)

MuTposuya)

MuTpOBMLE)
TeKeT 3axTeBa (WTa ce TpaxM:)

Uvazene kolege,

Molim vase misljenje i eventualni plan terapije.
Dr Dusan Zivkovic

DAINOB KOJW MPATE 3AXTEB

AR
npaTehn TEKCT..

1. Op.cney. Munad Munaguiosuh (MeauuymHcki akynTeT NpUwTuHa - Kocoscka

2. Npotp.Ap Bubana Byjuuunh (MeguunHCKU hakynTeT HiAw)
3. Npodp.Ap Bpanko Muxaunosuh (MegWUKMHCKY hakynTeT MNMPUWTKHE - KOCOBCKa

4. [p cney,. 3opan BnaxoBuh (MEAUUMHCKW thakynTeT MPUWTIKHE - KOCOBCKa
5. Op.cneu. Aejan Oy6oBuHA (MeAMLMHCKU thakynTeT NPUWTUHE - Kocoscka

6. Ap.cTom. PagoBaH JoBanoBuh (MeaMUMHCKK thakynTeT MNpMwTKHa - KOCoBCKa

pacijent 5. S. se javio na Odeljenje za Bolesti Zuba Klinike za stomatologiju zbog intraoralnih promena u forniksu gornje vilice sa leve
strane. Klinickim pregledom smo evidentirali jasno ogranicene izrastaje mukoze bezubog grebena gornje vilce sa leve strane.
Pacijen se zali na lose izradjenu mobilnu protezu koja mu "od pocetka nije dobro stajala”.

npaTehu TEKCT. ..

npaTefu TEKCT...

Figure 4. Created teleconsultation request
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[aTym 0Arosopa (KoHCynTaumWie)
TeneKOHCYNTaHT:

MHCTUTYLMja:
KNuHUKa\OAEbERE:

Muwrserse:

Medicinskog fakulteta u Pristini - Kosovska Mitrovica.

S postovanjem, Dubovina dr Dejan.
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npaTehM TEKCT...
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JNaHa 28.10.2011, y 15:18:05 catn

Ap.cney,. fejan AyBosuHa

MeaUUKUHCKK thakynTeT MNPUWTKUHE - KocoBcka MUTpoBUU A
KnuHWKa 33 CTOMaTONOMMy\OpanHa xupypruja

Na osnovu mislienja telekonsultanata i plana terapije, pacijent je hirurski zbrinut na Odelenju oralne hirurgije Klinike za stomatologiju

Nakon administriranja lokalnog anestetika pristupilo se hirurskoj sanaciji hiperplasticne mukoze. Promena je ekscidirana u celosti.
Intraoperativni nalaz je ukazivao da je rec o epulis fissuratum. Posto je promena bila lokalizovana u slobodnoj mukozi forniksa
hirurska rana je direktno suturirana. U istom aktu je ucinjena i plastika bukalne plike. Postoperativni tok prolazi uredno.

npartehu TeKCT...

hi ® g "“Goigl‘é

npaTehu TeKCT...

KoHcunTauuiaie zaTeoneHs

Figure 5. The patient was surgically managed and information was sent to the requester

CASE 2

A male patient (initials R.J.) 27 years old presen-
ted to the Department of Oral Surgery, Dentistry Clinic,
Faculty of Medicine in PriStina - temporarily seated in
Kosovska Mitrovica, with a fistula in the area of tooth 22.

Six months earlier, in the area of tooth 22 a
maxillary cyst had been diagnosed in this patient. During
the preoperative conservative treatment of tooth 22 root
canal, the canal instrument broke, so that the removal
of corpus alienum and final canal obturation were done
intraoperatively. The cyst was removed en bloc, and the
tip of tooth 22 was resected. Since the preoperative vi-
tality test for tooth 21 was positive, and intraoperative
findings did not indicate any interruption in continuity of
the neurovascular complex, the root of tooth 21 was not
resected. Present findings revealed the presence of a
fistula in the area of tooth 22, without any clinical signs
of looseness. The tooth was not sensitive to percussion
and the patient had no subjective complaints. For the
purpose of diagnosis, x-rays were taken (ortopantomo-
graphy and retroalveolar x-ray). However, even after the-
se, the oral surgeon was not sure why the treatment of
this periapical lesion failed; he decided to seek telecon-
sultation with some renown experts in the fields of oral
surgery and dental diseases.

The surgeon created a teleconsultation request,
with a detailed description of anamnestic data and clini-
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cal findings, a set of intraoral photographs and radio-
grams taken before the first intervention and during the
present examination. The request was sent to telecon-
sultants in Kosovska Mitrovica, Ni§, and Podgorica, and
they were immediately informed about the request (Fi-
gure 6). The period of time they had to respond (and gi-
ve their expert opinion and recommend further therapy)
was 48 hours. The consultants were not unanimous in
their responses, both regarding the failure of the earlier
conservative-surgjcal intervention, and in connection with
the plan of further management. As a possible source,
they suggested the existence of another dental root ca-
nal which had been left untreated, a longjtudinal root
fracture, disturbed healing of bone defect, and a deve-
lopmental anomaly (dens invaginatus).

One of the teleconsultants opened another requ-
est with the existing one because of the suspicion of
pathologic changes in the frontal upper jaw he noticed
in one of the x-rays, which were unrelated to the present
complaints of the patient (Figure 7). The teleconsultants
gave their opinions about this new problem as well, and
the oral surgeon performed one more clinical examina-
tion and uploaded the results for consultation. The con-
clusion was that the observed change was in fact an
ortopantomography artefact.
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7. 00U Ap TopaH Towwh [MEAULWHCKA PakynTeT Hul)

TeKCT 3axXTEeBa (WTa ce TPAKK:)

Pacijent muskog pola R.J.se javio na Odelenje oralne hirurgije Kiinike za stomatologiju Medicinskog fakulteta u Pristini - Kosovska
mitrovica zbog pojave fistule od pre nekoliko dana u predelu zuba 22.

Pre sest meseci je kod pacijenta dijagnostifikovana cista maksile u predelu zuba 22. Prilikom preoperativnog konzervativnog
tretmana kanala korena zuba 22 doslo je do zalamanja kanainog instrumenta tako da je definitivna opturacija kanala uradjena
intraoperativano, nakon vadjenja stranog tela. Cista je uklonjena u celosti | ucinjena resekcija vrha korena zuba 22. Zub 21 nije
reseciran jer je preoperativni test vitaliteta bio pozitivan, a intraoperativni nalaz nije ukazivao na prekid kontinuiteta apeksnog neuro-
vaskularnog snopa .

Sada se Kinickim nalazom evidentira prisustvo fistule u predelu zuba 22, ne postaje znakovi rasklacenosti, zub nije perkutorno
osetljiv, a pacijient nema subjektivnih tegoba.

Trenutni Klinicki nalaz je upotpunjen sa radiagramima koje saljemn u prilogu.

Molim vase misljienje | prediog dalje terapije.

S postovanjem, Dubovina dr Dejan.
0paTehu TEKCT... Opatehu TekeT..  NpaTehuM TekcT..  OpaTehu TEkCT..  NpaTehu TEkcT..

OAINOBK KOJM NMPATE 3AXTEB

npaTehu TEKCT... npaTehu TEKCT...

npaTehu TEKCT...

Figure 6. Uncertainty of the oral surgeon was submitted for interdisciplinary consideration
and help in the form of a teleconsultation request

99



ACTA FACULTATIS MEDICAE NAISSENSIS, 2012, Vol 29, No 2

e — O e R T ST

//1Lonline3.xpa3.com/app/telemedicine/request/RequestView.asy

'OAJNOBM KOJU MPATE OArOBOP

PES ==
q™ n xn

1 WHdpop||

Tenekoncyntaut [lp.cneu. Munan Munagunosuh
je 3axTeBao v gofaTHy TeNneKoHCynTauwjy og:

YPreHTHOCT 3axTeBa:

MakcumanHo speme 3a gobujatbe
oarosopa:

HopmanaH
24 cata. ...

TenekoHCYNTaHTH:

(TenekoHcynTauuja ce monu oa:) - Kocoscka MuTpoBuua)

MpUWTHHa - Kocoscka MuTpoBsuLa)

thakynTeT Huw)

2. Npod.ap Aparaux MNetposuh (MeauUMHCKK hakynTeT Huww)
3. MNpod.Ap BureaHa Byju4uh (MeauUMHCKU akynTeT HuLw)
4. Mpod.ap BpaHko Muxaunoeuh (MeaUUMHCKK akynTeT

5. lou.ap Cnafana MNeTpoeuh (MeauunHCKK dhakynTeT Huw)
6. ip.cney. MunaanH PagoBaHoBuMh (MeauUMHCKH

ONroBOP KOHCYNTAHTA: TMNPO®.IP IPATAH METPOBUH

Figure 7. During the teleconsultation, one of the consultants noticed a possible pathologic lesion in another part
of the panoramic x-ray

DISCUSSION

Telemedicine consultation presented for these
two cases confirmed the purposefulness of the tool in
view of the help to dentists in diagnosis, elimination of
doubts related to treatment, and in the consideration of
available treatment options. The first case reported here
explained the way general dentists may effectively ob-
tain the requested consultation from remote teleconsul-
tants via the ,Store And Forward“ telemedicine system
XPA3 Online (3). It was shown that renown experts in
oral surgery could be effectively informed about a clini-
cal problem, and that they could respond in time with
the requested advice. Based on general dentist’'s reque-
st, via the above system, not only that we can obtain
the advice about diagnosis and therapy, but also make
an appointment for an oral surgery intervention in the
appropriate centers. In this way, more rapid treatment
of the initial disease was made possible, and also the
period of time needed until the final prosthetic manage-
ment was markedly reduced.
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In the second case, the possibility of use of the
telemedicine system XPA3 Online for the purpose of con-
sultation between dentists of the same and different
specialties was shown in the resolution of doubts rela-
ted to differential diagnosis and treatment plan. The di-
fference in opinions was striking as to the reasons for
failure of the earlier surgical treatment and the occu-
rrence of the present problem. Although the difference
may be attributed to an incomplete insight into the situ-
ation using the method of telemedicine, we believe that
it was nevertheless the consequence of different attitu-
des of doctors themselves, regardless of the method of
remote consultation (4). This is further corroborated by
the fact that none of them explicitly reported the need
for direct clinical examination, i.e. for additional informa-
tion.

The second case demonstrated that targeted
teleconsultation could be of much use in the detection
of unrelated diseases/conditions. In such cases, telecon-
sultants may become consultation-seekers, creating
additional teleconsultation requests, which can involve
new specialists to be consulted. The significance of such
a request type lies in the fact that for each individual
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patient a comprehensive evaluation of dental health is
obtained, including the adjacent anatomic structures as
well. The teleconsultation confirmed the clinicians’ need
for differentiation of real pathologic changes from artefa-
cts, which can often accompany dental panoramic x-rays
(5).

The reported cases illustrate the range of tele-
medicine solutions not only in the communication of va-
rious dental specialists, but also point out the possible
use of telemedicine for counciliar examinations, diagno-
sis, and treatment plan formulation at a distance. We
are daily in the situation of encountering ,interesting*
borderline cases in our clinical practice, and even ample
clinical experience may not be sufficient for us to resolve
the doubts related to certain pathologic entities and
treatment options. The systems of telemedicine enable
us to share our doubts, uncertainties, and experience as
well, with remote colleagues in other centers, and thus
do our best for the patient well-being. The cost-effecti-

veness of dental care delivered with the support of such
systems should not be neglected either.

CONCLUSION

The use of telemedicine consultation via the XPA3
Online system is a valuable tool in the management of
dental patients, facilitating diagnosis and treatment pla-
nning, reducing the costs of interdisciplinary consulta-
tion, and saving the costs of referral of our patients to
other specialists. The method is especially convenient
for young dentists and those living and working in re-
mote areas.
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Sazetak

Telemedicina predstavija interaktivhu audiovizuelnu komunikaciju izmedu lekara i pacijenata. Tele-
medicinski centar u Kosovskoj Mitrovici organizuje i upravlja procesom telekonsultacije koriste¢i kompju-
tersko-medicinski sistem XPA3 Online. Ovaj rad objasnjava proceduru postavljanja telemedicinskog zahte-
va od strane lekara zahtevalaca konsultacije i proceduru odgovora lekara davalaca telekonsultacije. Prika-
zana su dva slucaja iz prakse gde je ostvarena interspecijalisticka stomatoloska telekonsultacija. U oba
slucaja pacijenti su nakon ostvarenih telekonsultacija uspesno zbrinuti bez da su upuéivani kod stomatolo-
ga druge specijalnosti na pregled i misljenje. Telekonsultacija XPA3 Online sistemom predstavlja veliku po-
godnost i konfor za brzo i kvalitetno zbrinjavanje stomatoloskih pacijenata.
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