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Kamegpa No 04HU 60AECMU U 3pUMEAHU BvBegeHue: B cBemoBeH mawab enaykomama e Bmopama Bogewa npuyuHa 3a CAenoma.

Hayku Huazrocmukama Ha 3aboaaBaHemo, 0C06eH0 B HavaAeH cmagud, Yecmo npegcmaBAABa 3ampygHeHue

MeguuuHcku yHuBepcumem — BapHa 3a MAagume opmaamono3u. AgekBamnama cvoBpemenHa guazrocmuka usuckBa MHOXecmBo No3HaHUA,

yA. ,Mapu [IpuroB" 55 yMeHUA U BkalouBa pasauynu BucokomexHoA02UYHU anapamHu Memogu. B boAzapua auncBam gaHHu 3a
BapHxa 9000

U3N0A3BaHUME 0M CNeuuaAu3aHmume U MAagume 0dmaAmMoA03U MEMOQU 3a U3cAegBaHe, guazHocmuka
U AeYeHue Ha 3a60A4B8aHemo, kakmo u mpygHocmume, koumo me u3numBam B npougca Ha MeHakupaHe
Ha 3260A48aHemo.

Liea: OcHoBHama ueA Ha npoy4BaHemo € ga ocuzypu UHhopmauus omHocHo npakmukyBaHume mMemogu
3a MeHakupaHe Ha 3aboAABaHemo 2Aaykoma om cneuuaAusaHmu u maagu odmaamono3u 8 bbazapus,
kakmo U nomeHuuaAHUME 3ampygHeHUA U npobAemu, koumo mMozam ga noBauaam kayecmBomo Ha
3gpaBHama zpuka.

Memogu: 13n0A38aH e aHkemHUAM Memog, 4pe3 NonbABaHe Ha NOGPOGHU aHOHUMHU BbNpPoCHUUU
OMHOCHO PabomHOMO MACMO, U3N0A3BaHa anapamypa, Memogume 3a U3cAegBaqe, NomeHuUaAHuUme
CAbU mecma B guazHOCMUUUPaHEMO U MeHaXupaHemo Ha 3a60AABaHemo. AxkemupaHu ca
CNeuUaAU3aHmU U MAagu Cneyuaaucmu no OYHU 6oAECMU ¢ 0NUM go 5 20gUHU Ype3 eAeKmpoHHa nowa u
€ NOMOWMA Ha COUUAAHU MpeXu.

Pe3syamamu: baxa usnpameru 120 aHkemu, kamo nonvAHeHUMe kopekmHo U usnpameHu HaBpeme ca
45, Bcudkume Ha MAagu 0GmMaAMOAO3U OM pasAuyHU Yacmu Ha Bbazapud. Om max 30 ce onpegeadm
kamo cneuuaausaHmu (66.7%), a 15 kamo cneuuaaucmu ¢ go 5 20guHu onum (33.3%). OmHOCHO bpos
Ha npezAegaHume 2AaykomHu nauueHmu 27 om yyacmauuume (60.0%) nocouBam, ye npezaexkgam go
5 nauueHmu, koumo cmpagam om uAu ca cycnekmHu 3a 2aaykoma, 14 (31.1%) go 10, a egBa yemupuma
(8.9%) meHakupam go 20 eraykomHU nauueHmu Ha geH. Tpugecem U Yemupu Om yyacmHuuume
(75.6%) nocouBam Bv3gywHama moHomempua kamo ocHoBex memog B npakmukama um. 11.1% om
aHkemupaHume Hukoza He ca u3BopwBaau 2oHuockonus, a 4.4% ca onumBaau, Ho 6e3 ycnex. EgBa 11
(24.4%) om yyacmHuuume nocoyBam, Ye He u3numBam 3ampygHeHUA Npu u3BbpwBaHe Ha 20HUOCkonus.
[pegnoyumax cnocob 3a onpegeAdHe gbAbo4UHamMa Ha npegHa kamepa ce okasBa memogbm Ha Van
Herick (51.1%).

OmHocHo u3BbpwBaremo Ha nepumempus, 43 (95.6%) om yyacmruuume BuHazu usuckBam HaAu4uemo
Ha uscAregBaHemo npu nocmaBAaHe HA guazHo3ama 2aaykoma, a 39 (86.7%) om max nocouBam, ue
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BuHazu u3BopwBam anapamHo uscaegBane 3a ouerka Ha 3pumeAHus HepB u HeBPODUOPUAEPHUA CAOT.
MemHagecem om axkemuparume (33.3%) (om max 12 cneuuaAusaHmu) Hukoea He ca acucmupaAu Ha
aHmuzaaykomHa onepauus. Tpugecem u ocem (84.4%) om yyacmHuuume cmamam, Ye mpaobBa ga ce
npoBexgam noBeye 0by4eHuUA U ceMuHapu, cBbp3aHu CoC 3a60AABaHemMo 2aaykoma.

3akalouenue: [raykomama npegemaBasBa npegusBukameacmBo kakmo 3a Aekapu, maka u 3a
nauueHmu. VigeHmuduuupaHemo Ha NoMeHUUaAHUMe 3ampygHeHus U nponycku npu 06y4eHuemo Ha
cneyuaAusaHmume no oGmaAmMoA02UA U MAagume cneuuaaucmu, kakmo u ocowecmBaBaHemo Ha
0bpamHa Bpo3ka ¢ mAx, & om CbllecmBeHo 3HayeHue 3a NpaBuAHO MeHakupaHe Ha 3a60AABaHemo 8
HAUUOHAAEH Mawlab.

KalouoBu gymu: enaykoma, cneuuarusaHmu 09marmono3U, YMEHUS, MAagu 0gmaamonosu, usmepBaxe
Ha BOH, 2oHuockonus

ABSTRACT

Introduction: Globally, glaucoma is the second leading cause of blindness. The diagnosis of the disease,
especially at an early stage, is often an occupational challenge for young ophthalmologists. Adequate
diagnostics requires a comprehensive ophthalmologic examination that is related to a broad range of
knowledge, skills and various high-tech devices. Bulgarian scientific literature does not offer information
about the currently used methods for treatment and diagnosis by residents and young ophthalmologists; there
is also no detailed information about the difficulties that ophthalmologists experience in the management of
the disease.

Aim: The main goal of this study is to provide information about the methods used for the management of
glaucoma by residents and young ophthalmologists in Bulgaria, as well as data on the potential difficulties
and problems that may reduce the quality of health care.

Methods: Detailed anonymous questionnaires about workplace, used equipment, methods of investigation,
potential weaknesses in the diagnosis and management of the disease, as well as personal attitude towards
the problems in the field, were sent to residents and young ophthalmologists with experience of up to 5 years
by e-mail and with the help of social networks.

Results: One hundred and twenty questionnaires were sent but only 45 individuals responded to the survey.
0Of these, 30 were classified as residents (66.7%) and 15 as specialists with up to 5 years of experience
(33.3%). Regarding the number of glaucoma patients examined, 27 of the participants (60.0%) indicated that
they have examined under 5 patients who suffer from glaucoma or are suspected of glaucoma, 14 (31.1%)
under 10 and only four (8.9%) managed less than 20 glaucoma patients per day. Thirty-four of the participants
(75.6%) mentioned air tonometry as the main method in their practice. Eleven percent of the participants
never performed gonioscopy, and 4.4% had tried but failed. Only 11 (24.4%) of the participants said they had
no difficulty performing gonioscopy. A preferred method of determining the depth of the anterior chamber
was Van Herick's method (51.1%). Regarding perimetry, 43 (95.6%) of the participants always required the
presence of a glaucoma diagnosis, and 39 (86.7%) reported that they always performed a visual examination
to evaluate the optic nerve and the neurofibrillary layer. Fifteen respondents (33.3%) (of them 12 residents)
never assisted in an anti-glaucoma operation. Thirty-eight (84.4%) of the participants found a need for more
trainings and seminars on glaucoma.

Conclusion: Diagnosis of glaucoma is a challenge for doctors as well as for patients. Identifying potential
weak spots among ophthalmology residents and young professionals and obtaining sufficient feedback is
essential to improve the proper management of the disease nationwide.

Keywords: glaucoma, residents in ophthalmology, skills, young ophthalmologists, IOP measurement,
gonioscopy
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BbBELAEHNE

B 2n06aneH Mawab 2aaykomama e Bmopama Bogeula npuyuHa 3a
caenoma (1). Cnopeg C30 6poam Ha ocaeneaume B pesyamam Ha
2naykoma e 4,5 muauoHa gywu (1). MopBuyHume ompukmoov2bAHa
u 3akpumovabAHa 2aaykomu npegemaBasBam okoao noroBuHama
om Bcuuku cAyyau Ha 2aaykoma. 3aegHo, me ca Bogewama npuyuHa
3a Heobpamuma 3azyba Ha 3peHue 8 cBema (2). detdcmBumeAHama
yecmoma Ha 2aaykomama moke 6u e no-Bucoka, mvd kamo
ce cmama, ye noBevye om noAoBuHama nauueHmu ¢ 2aaykoma
BcbuwiHoCM He ca guazHocmuuupadu (3,4,5). Tol kamo 3pumeAxu
onrakBaHua moXke ga AuncBam, 3a60AABaHemo mpA6Ba ga ce
MbpPCU  UEAEHaCOYEHO OM  Cneuuaaucmume no OYHO 3gpage
(2,6,7). PanHama guazHocmuka U AeveHue ca kaloyom kom
npegomBpamsABanHe Ha caenomama B pesyamam Ha 2AaykoMHO
yBpexkgare U 3ana3Bane Ha kayecmBomo HaXkuBom Ha nauueHmume
(8,9). MpegusBukameacmBama npu MeHakupaHe Ha 2aaykomama
Cca pa3Hoo6pasHu. YecmaHoBABaHemo Ha 3a00AABaHemo, 0C06eH0
B npe-nepuMempuyeH cmagud, noHakoza npegcmaBadBa
3ampygHeHue 3a maagume opmaamonosu (10). AgekBamuama
cbBpemeHHa guazHocmuka u3uckBa nobAeH U 3agbAGOYEH 0YeH
npeaneg, BkaloyBaw, uscaegBaHe Ha cmpykmypama Ha 3pumeAHus
HepB upe3 opmaAmockonua u BucokomexHOAO2UYHU anapamHu
memogu, kakmo u oueHka Ha nepudepHama 3pumeara @yHkuus
4pes nepumempus (2).

MoHwkaBaHemo Ha BompeoyHomo HaadeaHe (BOH) upes
MegukaMeHMO3HO, AA3EpPHO U XUPYP2UYHO AeveHue ocmaBa
eguHcmBeHusm KAUHUYHO gokasaH memog 3a MeHakupaHe Ha
2naykomama (11). Mopagu moBa om couiecmBeHo 3HayeHue
e npaBuaHomo onpegeAaHe Ha BOH, koemo om cBoa cmpaHa
usuckBa Haauuue Ha MogepHa U coBpemerHa anapamypa (12,13,14).
OueHkama Ha 3pumeAHuA HepB ype3 opmaamockonus e cBop3aHa
¢ MHokecmBo nO3HaHUA U onum, a u3cAregBaHemo My upes
cneyuaausupaHu obpasHu memogu e B npaka 3aBucumocm ¢
PEcypcume Ha gageHomo AeyebHo 3aBegeHue. 3a ymouHABaHe
Ha guazHo3ama 2raykoma ce usuckBa usBbpwBaHemo U Ha
20HUockonua, koamo B ycroBuAama Ha 3abbp3aHomo exkegHeBue
Yecmo ocmaBa Ha Bmopu nNAaH U NoHAkoza 6uBa HENLAHOUEHHO
3ameHeHa om AS-OCT (15). Om cbuiecmBeHo 3HaueHue e
U300pbm Ha CoobpaseHa C UHQUBUQGYaAHUME O0COGEHOCMU Ha
nauuexma mepanus, kakmo u MOHUMOpPUPaHeMo Ha Npozpecuama
Ha 3ab0AABaHemo BvbB Bpememo (2). Bcuuku mesu cneuuduku
onpegeadam 3aboAAaBaHemo 2aaykoma kamo npegusBukameacmBo
32 MAagume odmaAmoro3u B Boazapus, koemo usucka
npoBeXkgaHemo Ha HacmoAWLOMOo Npoy4BaHe.

B HayyHama Aumepamypa ce HabalogaBa HegocmambyHOCM Ha
cbBpemMeHHa nogpobHa UHGOpPMauuA OMHOCHO gemozpadekume
xapakmepucmuku Ha 2aaykomama B8 boazapus. AuncBam gaHHU 3a
0bpamHa Bpb3ka om cmpaHa Ha cneuuaAusaHmume U MAagume
0(MaAMOAO3U OMHOCHO U3N0A3BaHUME OmM mMAX Memogu 3a
uscaegBaHe, guazHocmuka U AeYeHue Ha 3aboaaBaHemo, kakmo u
mpygHocmume, koumo me u3numBam B npougca Ha MeHakupare.

LEEAI

OcHoBHama ueA Ha npoyvBaHemo € ga ocuzypu UHdopMauua
OmHocHo npakmukyBaHume Memogu 3a MeHakupaHe Ha
3a00AABaHemO  2Aaykoma  O0m  CneuUaAu3aHmu U mAagu
opmaamorosu B DBoreapus, kakmo U nomeHuuaAHume

INTRODUCTION

Globally, glaucoma is the second leading cause of blindness (1).
According to WHO, the number of patients with blindness due
to glaucoma is 4.5 million (1). Primary open- and closed-angle
glaucoma account for about half of all cases of glaucoma. Together,
they are the leading cause of irreversible loss of sight in the world (2).
The actual incidence of glaucoma may be higher as it is believed that
more than half of glaucoma patients are not diagnosed (3-5). Because
there might be no visual complaints, the disease should be known in
detail by eye health specialists (2,6,7). Early detection and treatment
represent the key to preventing blindness as a result of glaucoma
damage and preservation of patients’ quality of life (8,9).

The challenges of glaucoma management are diversified. Detection
of the disease, especially in the pre-perimetric stage, is sometimes
a difficulty for young ophthalmologists (10). Adequate diagnosis
requires a comprehensive eye examination including evaluation of
the optic nerve by ophthalmoscopy and high-tech equipment and
assessment of peripheral visual function by perimetry (2). Reduction
of intraocular pressure (IOP) by medications, laser, and surgical
procedures remains the only clinically proven method for glaucoma
management (11). Therefore, it is essential to determine properly 10P,
which requires the availability of specialized equipment (12-14). The
evaluation of the optic nerve through ophthalmoscopy is associated
with the need of knowledge and experience, and its examination
through specialized imaging methods is directly dependent on the
resources of the given medical institution. To determine the diagnosis
of glaucoma, performance of gonioscopy is essential, which, in the
context of a daily routine, often remains neglected and sometimes
inadequately replaced by anterior segment optical coherence
tomography (AS-OCT) (15). It is essential to select individualized
therapy as well the monitoring of disease progression over time
(2). All these features define glaucoma as challenging for young
ophthalmologists in Bulgaria, which necessitated the conduct of this
study.

There is a lack of detailed information of demographic characteristics
of glaucoma in Bulgarian scientific literature. There is no feedback
from residents and young ophthalmologists about the methods
they use for diagnosis and treatment of the disease, as well as the
difficulties they experience in the management process.

AIM

The main goal of this study is to provide information about the
methods used for the management of glaucoma by residents and
young ophthalmologists in Bulgaria, as well as data on the potential
difficulties and problems that may reduce the quality of health care.

METHODS

The current study was conducted onanonline platform (eSurveyCreator.
com). In February 2019, detailed anonymous questionnaires about
workplace, used equipment, methods of investigation, potential
weaknesses in the diagnosis and management of the disease, as well
as personal attitude towards the problems in the field, were sent to
residents and young ophthalmologists with experience of up to 5 years
by e-mail and with the help of social networks (Facebook, Instagram).
The questionnaire consisted of 16 closed-ended questions, some of
the questions with the option to provide additional information from
the participant. Exclusion criteria included clinical experience of
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3ampygHeHuUA U npobaemu, koumo Mozam ga noBaussm
kauecmBomo Ha 3gpaBHama 2puxka.

METOAN

Hacmoawomo npoyyBaHe ce npoBege upe3 OHAAOH nAama@opma
(eSurveyCreator.com). Mpe3 ¢peBpyapu 2019 2. nogPOBHU aHOHUMHU
BbNPOCHUUUOMHOCHO PAOOMHOMO MACMO, U3N0A3BaHaanapamypa,
Memogume 3a u3cAegBaHe, NOMEHUUaAHUMe cAabu mecma G
guazHoCMuUUpaHemo U MeHakupaHemo Ha 3aboAABaHemo,
kakmo U AUYHO OMHOWEHUE cnpAaMO npobAemume B8 obaacmma,
0AXa pasnpameHu Ha cneuuaAusaHmu u mAagu cneuuaaucmu no
OYHU 60AECMU C ONUM o 5 20QUHU Ype3 eAekmpoHHa Nowa u ¢
nomouwyma Ha couuaaru mpexu (Facebook, Instagram). AHkemHume
kapmu ce cbemoam om 16 Bbnpoca cbe 3amBopeHu om2oBopu,
om koumo Hakou ¢ Bb3mokHOCM 33 NOCOYBaHe Ha JONbAHUMEAHA
UHGOPMAUUA OM CmpaHa Ha YyyacmHuka. Kpumepuume 3a
uskalouBaHe 6Axa HaAUYUE Ha KAUHUYEH onum Hag 5 20QUHU CAeg
CNEUUaAHOCM NO OYHU 6oAECMU U AUNca Ha 0m20Bop Ha Beuyku
Bonpocu. Beeku yyacmHuk 6e 02paHuyeH om cucmemamau moXkeue
ga nonvAHU aHkemama camo BegHok. Cmamucmuueckuam aHaAu3
be u3BbpweH ¢ nomouwma Ha Statistical Package for the Social
Sciences (SPSS) Bepcua 19 (IBM Corp., Armonk, NY).

PE3YATATI

baxa usnpameru 120 ankemu, kamo nonbAHeHume kopekmHo u
usnpamenu HaBpeme ca 45, Beuykume Ha MAagu 0hmaAmoAo3U
0m pasAuyHU yacmu Ha Boazapus. Om max 30 ce onpegeAsm
kamo cneuuaAusaHmu (66.7%), a 15 kamo cneuuaaucmu ¢ go
5 20guHu onum (33.3%). Pa3npegergHuemo Ha ysacmHuuume
cnopeg pabomHo mMAcmo Bapupa, kamo Hal-20AAMa yacm om
nonvAHUAUMe askemama 18 (40.0%) nocoyBam, ye npakmukyBam
B yacmHa 60AHUUa, 12 (26.7%) B yHUBepcumemcka 6oAHUUa, 11
(24.4%) B gopkaBHa uau 0buuHcka 60AHUUA, 3 (6.7%) B MeguuuHCKu
UEHMbP U equH (2.2%) Ha cBobogHa npakmuka. Pesyamamume ca
npegemaBenu Ha QPuz. 1.

OmHOCHO 6p0oA Ha npezaegaHume 2AaykoMHU nauuesmu, 27 om
yyacmuuuume (60.0%) nocouBam, ye npeaagkgam go 5 nauueHmu,
koumo cmpagam om uAu ca cycnekmHu 3a 2aaykoma, 14 (31.1%)
go 10, a egBa yemupuma (8.9%) meHakupam go 20 2aaykoMHU
NauUeHMU Ha geH.

IHmepecHo e HabAlogeHUEMO OMHOCHO HAYUHA Ha PYyMUHHO
onpegeaaHe Ha BOH, a umeHHo 34 om yuacmHuuume (75.6%)
nocoyBam Bb3gywHama moHomempus kamo ocHoBeH memog 8
npakmukama um. Cegem om aHkemuparume (15.6%) u3noa3Bam

Distribution of participants according
to workplace

Private practice [l
Private hospital [ —
University hospital [T
Medical center [N
State or municipal hospital [

0 5 10 15 20

Fig. 1. Graphic distribution of participants according workplace

over 5 years after ophthalmology specialty and lack of answer to all
questions. Each participant’s IP address was registered by the system
and he or she could only complete the survey once. Statistical analysis
was performed using the Statistical Package for Social Sciences
(SPSS) version 19 (IBM Corp., Armonk, NY).

RESULTS

One hundred and twenty questionnaires were sent, but only 45
individuals responded to the survey. Of these, 30 were classified as
residents (66.7%) and 15 as specialists with up to 5 years of experience
(33.3%). The distribution of participants by workplace varied as the
majority of respondents 18 (40.0%) reported that they practiced in
a private hospital, 12 (26.7%) in a university hospital, 11 (24.4%) in
a state or municipal hospital, 3 (6.7%) in a medical center and one
person (2.2%) - in private practice. The results are presented in Fig 1.
Regarding the number of glaucoma patients examined, 27 of the
participants (60.0%) indicated that they examined up to 5 patients
who suffered from or were suspected of glaucoma, 14 (31.1%) up to
10 and only four (8.9%) managed less than 20 glaucoma patients per
day.

Interesting observation of how routine IOP has been identified: 34 of
the participants (75.6%) indicated air tonometry as the main method
in their practice. Seven of the respondents (15.6%) used Goldmann'‘s
tonometry (including Perkins). Two respondents (4.5%) preferred
use of an iCare tonometer, one participant (2.2%) combined three
methods air tonometer, Perkins and Tonopen, and one (2.2%) pointed
to Maklakoff tonometry as the method of choice. No participant
practiced Schiotz tonometry and palpatory IOP determination. The
results are presented in Fig. 2.

When questioned: ,Have you ever done a gonioscopy?” only 11
participants (24.4%) answered unequivocally positively, 12 (26.7%)
said they often did the examination, 15 (33.3%) tried several times.
Two of the respondents (4.4%) reported that they had tried, but
unsuccessfully, and five (11.1%) never performed gonioscopy (Fig. 3).
Only 11 (24.4%) of the participants indicated they had no difficulty
performing gonioscopy (Fig. 4). No statistically significant correlation
between the ability to perform gonioscopy and skill levels (specialty)
was encountered.

Gonioscopy helped 9 participants (20.0%) to determine the depth of
the front chamber, while 23 (51.1%) preferred the Van Herick method.
Twelve (26.7%) used AS-OCT for this purpose, and for one (2.2%)
biomicroscopic cut of the anterior chamber is sufficient (Fig. 5).
Regarding the performance of perimetry, 43 (95.6%) always
required this examination for glaucoma diagnosis and only two of

Routine methods for measuring intraocular
pressure

Maklakoff tonometry J
Goldmann tonometry (incl. Perkins) [N
Air-pufftonometry I
iCare tonometer [l
Air-puff tonometry, Goldmann, Perkins I

0 5 10 15 20 25 30 35 40

Fig. 2. Graphic distribution of results according to the methods of routine
intraocular pressure (I0P) measurement
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Have you ever performed a gonioscopy?

I'tried but with no result [N
No I
ves, frequenty
Yes, sometimes |
Yes, on every patient with glaucoma _

0 2 4 6 8 10 12 14 16

Fig. 3. Graphic distribution of results according to gonioscopy by the study
participants

moHomempua no ToagmanH (BkA. U MMepkudc). [Bama om
aHkemuparume(4,5%) npegnoyumam iCare mMOHOMEMbP, EguH
yyacmHuk  (2,2%) cbyemaBa egHOBpemMeHHO mpu  Memoga
Bo3gywHa moHomempua, moHomempus no Mepkurc u Tonopen,
a egud (2,2%) nocoyBa moHomempuA no MakaakoB kamo
Uu3n0A3BaH om Hezo Memog. Humo eguH yuyacmuuk He npakmukyBa
moHomMempua no Luomu u naanamopHo onpegeasHe Ha BOH.
Pesyamamume ca npegemaBenu Ha Quz. 2.

Ha Bonpoca ,M3BbpwBaau au cme Hakoza 20Huockonua?” egBa
11 yyacmHuuu (24.4%) omzoBapam egHO3HauHo, Ye u3cAegBam
ype3 20Huockonua Bceku nauueHm ¢ 2aaykoma, 12 (26.7%)
nocoyBam, ye u3BopwBam uyecmo uscaegBanemo, 15 (33.3%),
ye ca onumBaau Hakoako nbmu. [Bama om ankemupaHume
(4.4%) coobwaBam, Ye ca onuUMAaAu, HO 6e3 ycnex, a nemuma
(11.1%) Hukoza He ca usBopwBasu zoHuockonus (Que. 3). EgBa
11 (24.4%) om ydvacmHuuume nocoyBam, 4e He usnumBam
3ampygHeHuA npu u3BopwBare Ha 2oHuockonud (Que. 4). He ce
omkpuBa cmamucmuyecka 3aBucumocm Mexkgy cnocobHocmma
3a u3BopwBaHe Ha 2oHuockonus u HUBomo Ha kBaAudukauus
(cneuuaaHocm).

foHuockonuama nomaza Ha 9 yvacmuuuu  (20.0%) npu
0npegeAsHEMO Ha QbAbOYUHAMA Ha npegHa kamepa, gokamo
23 (511%) npegnoyumam memoga Ha Van Herick. 12 (26.7%)
usnoa3Bam AS-OCT 3a ueama, a 3a eguH (2.2%) buomukpockoncku
cpes Ha npegHama kamepa e gocmamuuer (Que. 5).

OmHocHo u3BvpwBaHemo Ha nepumempus, 43 (95.6%) om
yyacmuuuume BuHaeu usuckBam Haaudue Ha uscAegBaHemo
npu nocmaBaAHe Ha guazHo3ama 2aaykoma, a camo gBama om

How do you measure anterior chamber depth?

Only with slit-lamp beam l

ssocr

0 5 10 15 20 25

Fig. 5. Graphic representation of the preferred method for determining the anterior
chamber depth by the study participants

Do you experience any dificulties in performing
gonioscopy?

| have not done gonioscopy _
vo I
Yes, when | define the angle structures _
ves,sometimes

0 5 10 15 20

Fig. 4. Graphic presentation of the results of the survey according to the presence
of difficulties in performing gonioscopy by the participants

the respondents ,,sometimes” resorted to this method. For 27 of the
respondents (60%) the perimetry was done by a specialist, for 14
(31.1%) by a nurse, and for 4 (8.9%) by a technician. As the most
commonly used perimeters, participants reported Octopus (Haag-
Streit) - 26 (57.8%) and Humphrey Zeiss Analyzer (Zgiss) - 17 (37.8%).
On the question: ,Do you perform an ophthalmic examination of
the optic nerve and neurofibrillary layer?”, 39 (86.7%) responded
positively, 3 (6.7%) indicated ,Yes, sometimes,” one (2.2%) responded
with no and two (4.4%) indicated that they did not have such
equipment. Optical coherence tomography was the preferred method
of structurally evaluating the optic nerve and neurofibrillary layer for
41 of the participants (91.1%), and two (4.5%) usually combined the
functions of OST and HRT.

Gonioscopy is the main obstruction among young ophthalmologists,
with 22 (50.0%) indicating this method as a major difficulty in
diagnosing glaucoma. The remaining results are presented in Fig. 6.
It is interesting to note that 15 of the participants (33.3%) have never
assisted in an anti-glaucoma operation, while 19 (42.2%) were
assistants in less than 10 disease management operations and only
11 (24.4%) - in over 10 operations.

A question from the survey on weaknesses in the management of the
glaucoma revealed many problems associated with it. The answers
are presented in Fig. 7.

Itis not surprising that 38 (84.4%) of the participants believe that more
glaucoma trainings and seminars should be performed.

What makes it difficult to diagnose glaucoma?

Gonioscopy
Evaluation of OCT results -
Evaluation of the perimetry results _
Evaluation of RNFL _
Evaluation of the optic nerve _

0 5 10 15 20 25

Fig. 6. Graphic representation of the main difficulties experienced by young
ophthalmologists in the examination of glaucoma patients
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In your opinion, what are the weak spots
in glaucoma management?

Lack of adherence to prescribed treatment
by the patient

Lack of equipment

Many patients diagnosed with glaucoma do
not adhere to the necessary follow-ups

Over-diagnosing
Lack of adequate social programs

Lack of adequate screening

0

5 10 15 20 25 30 35;

Fig. 7. Graphic representation of potential ,weak spots* in the management of glaucoma according to study participants

aHkemupaHume ,noHakoza“ npu6AeBam go mo3u memog. [lpu
27 om ankemupaHume (60%) nepumempusma ce Uu3BopwiBa
om Aekap cneuuausadm, 14 (31.1%) om meguuuHcka cecmpa, 4
(8.9%) om mexHuk. Kamo Had-4ecmo u3noA3BaHume nepumempu
y4yacmHuuume noco4Bam Octopus (Haag-Streit) — 26 (57.8%), u
Humphrey Zeiss Analyzer (Zeiss) — 17 (37.8%).

Ha Bvnpoca ,13BvbpwBame Au anapamHo uscregBaqe 3a oueHka
Ha 3pumeAHus HepB u HeBpodubpurepHua caod? 39 (86.7%)
0mz0BapAm noAoXumeAHo, 3 (6.7%) nocouBam ,[la, noHakoea",
eguH (2.2%) omzoBapa ¢ ,He" a gBama (4.4%) nocoyBam, ye He
pasnoAaeam ¢ makaBa anapamypa. OnmuyHama koxepeHmHa
momozpadua € nNpegnoyumaHusm Memog 3a cmpykmypHa
oueHka Ha 3pumeAHUA HepB u HeBpodubpuAepHuA cA0D npu 41
om aHkemupaHume (91.1%), a gBama om yyacmHuuume (4.5%)
coyemaBam dyHkuuume Ha OCT u HRT.

loHuockonuama ce ABABa ocHoBHama o6cmpykuua cpeg MAagume
odmaamonosu, kamo 22 (50.0%) nocouBam moBa u3scAegBaHe
kamo Bogewo 3ampygHeHue npu nocmaBAHEMO Ha guazHo3ama
2naykoma. Ocmanaaume peayamamu ca npegemaBenu Ha Que. 6.
HkmepecHo e HabAlogeHuemo, ye 15 om aHkemupaxume (33.3%)
Huko2a He ca acucmupaAu Ha aHmuaaaykomHa onepauus, gokamo 19
(42.2%) ca buau acucmenmu Ha nog 10 onepauuu 3a MeHakupaHe
Ha 3a60AABaHemo, a egBa 11 (24.4%) Ha Hag 10 onepauuu.
Bonpocbm om adkemama OMHOCHO cAabume Mecma G
MeHaXkupaHemo Ha 3aboAABaHemo 2aaykoma paskpu MHOXecmBomo
npobAemu, cBbp3aHu ¢ Hez20. OmzoBopume ca npegcmaBeHu Ha
Que. 7.

He e usHeHagBaw, u ¢pakmom, 4ye 38 (84.4%) om yyacmHuuume
cMAamam, 4e mpAaoBa ga ce npoBekgam noBeye 00OyuEHUA U
CemuHapu, cBbp3aHu CoC 3a60AABaHemo 2Aaykoma.

ANCKYCnA

Ankemama o6xBawia noymu noAoBuHaMa CneuuaAudaHmu U
usBagka om maagume odpmaamonrosu B8 boazapua u HesaBucumo
0M HEe20AeMUA 6pod, gaHHUME ca nokasameAxu.

Mpu onpegesHe Ha BOH 34 om ankemuparume (75.6%) nocouBam
Bo3gyWwHUA MOHOMeMoP kamo pymuHeH mMemog 3a usmepBaHe.
Egus yyacmHuk (2,2%) cvobwaBa, ye npakmukyBa MmopaAHo
ocmapeaua Memog moHomempus no MakaakoB. YcnokoumeaeH
e obaye dakmom, ye HUMO eguH yyacmHuk He npakmukyBa
moHomempusa no Luomu u naanamopHo onpegeraHe Ha BOH.
MuokecmBo npoyyBaHua gemoHcmpupam, 4e cbuwecmByBa
3HayumeAHa pasauka 8 usmepBaremo Ha BOH mexgy anaaHauuoHHa
moHomempus no Toagmad u Bb3gywHama moHomempud (12,16).

DISCUSSION

The survey covers almost half of the postgraduates and a sample of
young ophthalmologists in Bulgaria, and despite the small number of
data they are indicative.

When determining I0P, 34 of the participants (75.6%) indicated the air
tonometer as a routine measurement method. One participant (2.2%)
reported that he practiced the morally outdated Maklakoff tonometry
method. It is encouraging, however, that no participant has practiced
Schiotz tonometry and palpatory IOP determination. Numerous
studies have demonstrated that there is a significant difference in 0P
measurement between Goldmann's applanation tonometry and air
puff tonometry (12,16). According to the World Glaucoma Association,
Goldmann's applanation tonometry is the most appropriate and
reliable method for measuring 10P and is defined as the ,gold
standard” (2). Since IOP measurements obtained by applanation
tonometry usually show rates higher than those obtained with air-puff
tonometry, regardless of age and gender, air tonometry is a suitable
method for IOP screening (16). Maklakoff's tonometry is an outdated
method used in the past that is considered inaccurate (17).

Another concern for young ophthalmologists is the evaluation of
the anterior chamber angle, as 33.3% of the participants reported
that they had tried to perform gonioscopy, 4.4% said they had tried,
but the result was unsuccessful, and 11.1% had never performed
gonioscopy. Only 24.4% of the participants are confident that they
have no difficulty performing gonioscopy. It is not by accident that,
according to the data obtained, gonioscopy is the main difficulty
among the young ophthalmologists, with 50% indicating this method
as a major problem in the process of diagnosing glaucoma. Mastering
gonioscopy is essential, not only in assessing patients' risk of angle
closure after dilation but also in diagnosing and subsequently treating
acute and chronic glaucoma and various anterior surface diseases
(18). It is alarming that Goldmann's tonometry is not performed by
residents, despite the lower cost of the equipment.

Regarding the performance of high-tech equipment such as perimetry,
the results are encouraging, although there are still large medical
institutions (4.4% of those who reported that they did not have access
to such devices were working in state hospitals) who do not possess
such equipment.

Sources of difficulty in diagnosing glaucoma are varied, as previously
mentioned, gonioscopy is the leading cause of confusion (50%),
followed by RNFL assessment, optic nerve assessment, and reading
of the perimetry results. Only 4.5% of respondents pointed to OCT /
structural examination reading as a problem.
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Cnopeg CBemoBHama 2AaykoMHa acouuauus anAaHauuoHHama
moHomMempuA Ha Goldmann npegcmaBaaBa Hal-nogxogauuAm
U Hagexkgen memog 3a usmepBaHe Ha BOH u ce onpegead kamo
,3\ameH cmaxgapm® (2). Tod kamo usmepBaHuama Ha BOH,
NOAYyYeHU Ype3 anAaHauUoOHHa mOHOMempus, 06ukHOBEeHO ca no-
Bucoku om noaydeHume cmodHocmu ¢ Bb3gywHa MOHOMEMPUA,
He3aBucumo om pasauyduAma BvB Bvb3pacm u noa, Bb3gywHama
MOHOMEMPUA € NOGX0gALL Memog 0CHOBHO 3a ckpuHuHe Ha BOH
(16). ToHomempuama no MakaakoB npegcmaBaaBa anaaHauuoHeH
Memog, u3noA3BaH B muHarnomo, u e gokasaHo HemoueH (17).
TpeBoxkeH e pakmom, ye moHoMempuAma Ha loagmaH Ha npakmuka
He ce npakmukyBa om mAagume cneuuaaucmu, HesaBucumo om
no-Huckama UgHa Ha anapamypama.

Mpy20 npumecHUMeAHO HabAlogeHue e cBbp3aHo ¢ u3caegBaHemo
Ha npegHokamepHUA b2bA OM MAagume O0PMAaAMOAO3U, kamo
33.3% om yyacmHuuume Ccvobwadam, 4e ca onumBaAu ga
u3BopwBam 2oHuockonus, 4.4% nocoyBam, 4Ye ca ONUMAAU, HO
0e3 ycnex, a 11.1% Hukoza He ca usBbpwBaau 2oHuockonus. EgBa
24.4% om yyacmHuuume ca yBepeHu, ye He usnumBam HukakBu
3ampygHeHus npu u3BvpuwBaHe Ha 20HUOCkonuA. HecayuadHo,
CNOpeg NOAyYeHUMe gaHHU 20HUOckonuama ce ABABa ocHoBHama
obcmpykuus cpeg maagume opmaamoao3u, kamo 50% nocoyBam
moBa uscaegBaHe kamo Bogeuw,o 3ampygHeHue npu uscaegBaqemo
Ha 2naykomHu nauueHmu. 0BragABaHemo Ha 20HUOCkonuAma e
om CblecmBeHo 3HaueHUe, He camo npu oueHka Ha pucka Ha
nauueHmume 3a 3amBapAHe Ha npegHokamepHUA b2bA CAE]
guAamauus, Ho U NpuU guazHoCMUUUpaHe U nocAegBawlo AeyeHue Ha
0CMPU U XPOHUYHU 2AayKOMU U pa3AUYHU 3a60AABaHUA Ha NpegHUA
ceameHm (18). Ha 6a3a Ha moBa npoyyBaHe MokeM ga HanpaBum
u3Boga, 4e Yacm om ohpmaAMoA03ume Nponyckam mo3u Memog Ha
uscaegBare B8 cBoama npakmuka.

OmHOoCHO ~ u3BbpwiBaHemo  Ha  anapamHu  u3cAegBaHus
pesyamamume ca o6HagexkgaBawu, Bonpeku e ce okasBa, e Bce
OWe Uma 20AemMu AeyebHU 3aBegeHus (4.4% om yyacmHuuume,
NOCOYUAU, Ye He pasnoAaeam ¢ makaBa anapamypa, ca 4yacm om
gopkaBHu 6oAHULU), koumo He ca ocuzypuAu makuBa.
I3moyHuuume Ha 3ampygHeHus npu  nocmaBAHemo  Ha
guazHo3ama 2aaykoma ce okasBam pasHoobpasHu, kamo, kakmo
Beye Ge cnomeHamo, 20HUOckonuAma 3aema Bogewo MACMO
(50%), caegBana om ouerka Ha RNFL, ouerka Ha 3pumeAHuA HepB u
pasyumaxemo Ha nepumempuama. Camo 4.5% om ankemupaHume
noco4Bam pasyumaxemo Ha OCT/cmpykmypHo u3caegBaHe kamo
npobAeMm.

Lpyz npumecHumeAeH acnekm e 02paHuyeHuam gocmbn Qo
yyacmue 8 aHmuaaaykoMHu xupypzuyecku uHmepBeHuuu no Bpeme
Ha 06y4eHuemo. Lleau 33.3% om ankemupaHume Hukoza He ca
acucmupaAu Ha aHmuaaaykomMHa onepauus, kamo om max 12 ca
cneyuaauzaHmu. Cnopeg usuckBaHusama Ha M3 Bceku kaHgugam 3a
u3num 3a cneyuaaHocm mpAcBa ga acucmupa Ha 40 u ga usBbpuiu
camocmoamearo 10 aHmuzaaykomHu onepauuul.

Beuyku usmokHamu pesyamamu cbomBememBam Ha MHEHUemo
Ha 84.4% om ankemupaHume, 4e cowecmByBa Hykga om
npoBexXgaHe Ha noBeye 06y4eHuUA U ceMUHapU, koumo ga 06ozamam
NO3HaHUAMA U pa3BuAam ymeHUAMa 3a guazHocmuka U Ae4eHue Ha
3a00AABaHemo 2raykomva.

Another worrying aspect is limited access to anti-glaucoma
interventions by young ophthalmologists. Overall, 33.3% of
respondents have never assisted in an anti-glaucoma operation.
According to the requirements of the Ministry of Health, each
candidate for a specialty exam must assist on 40 and perform 10 anti-
glaucoma operations independently.

The results correspond to the opinion of 84.4% of participants that
there is a need for more trainings and seminars in order to improve
the knowledge and develop skills for diagnosis and treatment of
glaucoma.

CONCLUSION

Diagnosis of glaucoma is a challenge for doctors as well as for patients.
Identifying potential weak spots among ophthalmology residents and
young professionals and obtaining sufficient feedback is essential to
improve the proper management of the disease nationwide.
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