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ABSTRACT

Objective: To compare the findings of the ophthalmological evaluation performed by students in the
last year of specialization in ophthalmology (R3) with that of an experienced glaucomatologist by taking
into account the early findings of glaucomatous disease. Methods: A cross-sectional study involving
patients screened for eye examination at Fundacéo Leiria de Andrade (Leiria de Andrade Foundation).
This evaluation was first performed by the R3 students of the foundation specialization course and
then repeated by the glaucoma preceptor. Results: Of the 25 patients examined by R3 students, 5 were
suspected of having glaucoma, of which three were male and two were female, two were between 41 and
60 years old, and three were between 61 and 80 years old. Regarding gonioscopy, there was no patient
with a closed angle. The mean intraocular pressure was 16.6 mmHg in the right eye and 15.8 mmHg in the
left eye. Fundoscopy revealed a mean excavation/disc ratio of 0.74 x 0.74 in Oculus Dexter and 0.74v x
0.72h in Oculus Sinister. Conclusions: The R3 students performed satisfactorily in suspecting glaucoma,
of which two had a confirmed diagnosis of glaucoma and the remaining three were suspected of having
increased constitutional excavation. However, the sample was insufficient to show statistical relevance.

RESUMO

Objetivo: Comparar os achados da avaliagcdo oftalmoldgica realizada por alunos do ultimo ano (R3)
de especializacao em Oftalmologia com a avaliacdo de glaucomatélogo experiente, tendo em vista os
achados precoces da doenca glaucomatosa. Métodos: Estudo transversal envolvendo pacientes triados
para exame oftalmolégico na Fundacao Leiria de Andrade. Esta avaliagdo era primeiramente realizada
pelo R3 do curso de especializacdo da Fundagéo Leiria de Andrade e depois repetida pelo preceptor de
glaucoma. Resultados: Dos 25 pacientes examinados pelos R3, cinco eram suspeitos para glaucoma,
dos quais trés eram do sexo masculino e dois do sexo feminino, dois apresentavam-se entre 41 e 60 anos
e trés entre 61 e 80 anos. Em relacao a gonioscopia, nao havia paciente com angulo fechado. A pressao
intraocular média foi de 16,6 mmHg em olho direito e de 15,8 mmHg em olho esquerdo. Fundoscopia
revelava uma relagao escavagao/disco média de 0,74 x 0,74 em OD e de 0,74v x 0,72h em OE. Conclusées:
os R3 apresentaram desempenho satisfatério na suspeigdo do glaucoma, os quais dois deles tiveram
diagnostico confirmado de glaucoma e os trés restantes possuiam suspeita por portarem escavagao
aumentada constitucional. No entanto, a amostra possuia tamanho insuficiente para demonstrar
relevancia estatistica.
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INTRODUCTION

Glaucomatous disease should be investigated in
every ophthalmological evaluation, considering it to
be a disease that often presents subclinically, even in
the presence of neuropathy, in addition to presenting,
an unfavorable prognosis with irreversible visual loss
in the long term. Glaucoma consists of a progressive
optic neuropathy, which evolves with the destruction
of retinal ganglion cells, causing visual loss. Glau-
coma is considered the leading cause of irreversible
blindness, according to the World Health Organi-
zation. It has affected more than 67 million people
worldwide, of which 10% are blind'-.

The most common type is primary open-angle
glaucoma (POAG) and the risk factor mostly associa-
ted with the evolution of this disease, besides being
the only factor susceptible to modification, is the in-
crease in intraocular pressure (IOP), due to several
pathophysiologies. In addition, age over 40 years,
increased optic nerve excavation, ethnicity (black
for POAG and yellow for the primary closed angle
glaucoma [PCAG]), family history, ametropia (myo-
pia for POAG and hyperopia for PCAG), decreased
ocular perfusion pressure, and genetic conditions are
other risk factors associated with the development of
glaucoma, and changes involving thyroid hormones
are still controversial in the etiopathogenesis of the
disease'.

Because glaucoma is an especially silent disease,
many patients seek medical care in the later stages of
the disease, where they already have serious impair-
ment to their vision. IOP control minimizes the risk
of damage to the optic nerve, consequently delaying
the evolution of the disease. Thus, early identifica-
tion and rapid referral to specialized centers are of
elemental importance for a better prognosis of this
disease®®.

Therefore, in order to prevent unfavorable outco-
mes, it is fundamental to increase efforts in the areas
of health education, medical specialization, and in-
frastructure, and the present study aims to compa-
re the findings of the ophthalmologic evaluation of
patients with thyroid disease performed by students
in the last year of specialization in ophthalmology
(R3) with the evaluation of an experienced glaucoma-
tologist by considering the early findings of glauco-
matous disease.

METHODS

The research followed the principles outlined
in the Declaration of Helsinki and was previous-

ly submitted to Plataforma Brasil and approved by
the Comité de Etica em Pesquisa, CEP (Research
Ethics Committee) under the numbers CAAE:
88276418.1.0000.5049 and 88875518.4.0000.5049,
being part of a scientific initiation project at the
Centro Universitdrio Christus, UNICHRISTUS
(Christus University Center).

This was a cross-sectional study conducted betwe-
en August 2018 and March 2019, with patients with
thyroid disease followed at the outpatient clinic of the
Clinica Escola de Satdde da Unichristus (UNICHRIS-
TUS Health Clinic) in Fortaleza-Ceara-Brazil. Indi-
viduals were screened by medical students through
electronic medical records and approached by them
via telephone call to perform a complete ophthal-
mologic examination at Fundacdo Leiria de Andrade
(FLA), a reference hospital in the state of Ceard and
with a specialization service in ophthalmology accre-
dited by the Conselho Brasileiro de Oftalmologia
(CBO). This evaluation was first performed by R3 of
the FLA specialization course and then repeated by the
professor/preceptor of the Ophthalmology/Glaucoma
discipline at UNICHISTUS/FLA, without knowing
the data obtained by R3, and corresponding ophthal-
mological examination, in order to avoid biases.

Patients suspected of having glaucoma underwent
the following additional eye and vision examinations,
taking into account the reliable parameters of each
device: ultrasonic pachymetry, color retinography
(Digital retinal camera CX-1, Canon, Inc.), compu-
terized campimetry (Humphrey Field Analyzer SITA-
-FAST 24-2, Carl Zeiss Meditec, Inc.), and optical
coherence tomography (Cirrus HD-OCT, software
version 3.0, Carl Zeiss Meditec, Inc.) for evaluating
the nerve of the peripapillary and macular region.
After these complementary eye and vision tests, the
patients received a definitive diagnosis, with glau-
coma staging based on functional and/or structural
changes to classify severity as follows: 1) simplified
Hodapp-Parrish-Anderson criterion, using the Hum-
phrey® perimeter, an initial defect would be one in
which the mean deviation (MD) parameter is better
than or equal to -6.00 dB, a moderate defect when the
MD is between -6.01 dB and -12.00 dB, an advan-
ced defect when the MD is between -12.01 dB and
-20.00 dB, and a severe defect when the MD is higher
than -20.00 dB® 2) by taking into account structu-
ral and functional parameters, being the initial stages
(altered OCT with or without change to CC), mode-
rate (altered OCT compatible with the CC injury), or
advanced (OCT altered by more than 270° and com-
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patible with the CC injury affecting nealry the entire
periphery]’.

Patients who refused to participate in the study
or did not sign the Free and Informed Consent Form
were excluded from the sample.

The collected data were described by employing
the usual descriptive statistics parameters of fre-
quency and average using Microsoft Excel® 2010
software.

RESULTS

Among the medical records selected during this
period, only 25 patients showed up for ophthalmo-
logic appointments. The epidemiological characte-
ristics (gender and age) of these patients are shown
in Table 1, while 10 patients reported previous eye
surgery (Table 2).

After ophthalmologic examination by R3 stu-
dents, it was clear that most (92% of patients)
had normal corrected visual acuity (CVA) (=1.0),
according to the Snellen chart (decimal scale values),
whereas the others had CVA <0.5. Regarding

Table 1. Distribution of patients in groups in relation to gender and
age (n=25)

Gender n (%) Age n (%)
Female 18 (72)  Between 20 and 40 years old 3(12)
Male 7 (28) Between 41 and 60 years old 14 (56)
Between 61 and 80 years old 7 (28)

Over 80 years old 1(4)

Table 2. History of eye surgery of the patients analyzed (n=25)
n (%)

Ophthalologic history

Cataract 4 (16)
Phacoemulsification with intraocular lens 4 (16)
implantation

Pterygium excision 2 (8)
Denied previous eye surgeries 15 (60)

Table 3. Ophthalmic comorbidities observed by the FLA Ophthal-
mology R3

Ophthalmic comorbidities %
Astigmatism 56
Hypermetropic 44
Myopia 12
Cataract 12

ophthalmologic findings, 56% had astigmatism,
44% were hypermetropic, 12% had myopia, and 12%
had cataracts.

With regard to IOP, measured by Goldman’s
applanation tonometer, the average found in the right
eye (OD) was 14.5 mmHg and 13.9 mmHg in the
left eye (OS). Gonioscopy was altered only in one pa-
tient (increased pigmentation of the camerular sinus
by 3+/4+). Fundoscopy showed, as the mean excava-
tion/disc (E/D) ratio, in OD, 0.4 vertical (v) and 0.4
horizontal (h), with the same mean value for the OS.

The R3 students found that 5 patients out of the
25 examined were suspected of having glaucoma,
two women and three men, with two patients aged
between 41 and 60 years and three between 61 and
80 years. The family history of glaucoma disease was
positive in only one patient and four denied previous
eye surgery (one patient had undergone phacoemul-
sification). In these five suspected patients, the R3
students evidenced three patients with altered biomi-
croscopy, with findings of cataracts, pterygium, and
upper eyelid ptosis. Regarding gonioscopy, there was
no patient with a closed angle, and the last structure
visualized at the angle in both eyes (Oculus Uterque
(OU)) was the ciliary band in three patients and up to
the scleral spur (SS) in two. Regarding the pigmenta-
tion of the camerular sinus, it was evident from go-
nioscopy that three patients presented 2+/4+, one
with 1+/4+, and the other with 3+/4+. Regarding
the shape of the iris, three patients presented a con-
vex shape and two presented a flat shape in OU. The
mean IOP was 16.6 mmHg in OD (lower value of
12 mmHg and higher value of 22 mmHg) and 15.8
mmHg in OS (lower value of 12 mmHg and higher
value of 21 mmHg). Fundoscopy revealed an average
E/D of 0.74 x 0.74 in OD and 0.74v x 0.72h in OS.

The same five patients suspected of having glau-
coma were re-examined by an experienced glauco-
matologist, without knowing the data obtained by
R3. The same findings as evidenced by the residents
were observed; however, some aspects were different,
as shown in Table 4. The IOP found was slightly
higher, with an average of 17.4 mmHg in OD (lower
value of 15 mmHg and higher value of 20 mmHg)
and 18.6 mmHg in OS (lower value of 13 mmHg and
higher value of 30 mmHg). After complementary exa-
ms with reliable parameters of ultrasonic pachyme-
try, color retinography, CC, and OCT, glaucoma was
found in two patients out of the five suspects, coun-
ting three patients with increased excavation/consti-
tutional asymmetry and two with POAG, with three
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Table 4. Results of comparison between R3 residents and preceptor regarding discordant data in the ophthalmologic examination of three

patients

Paciente Exame Residente Preceptor Diagnéstico

1 0P 22 OD /21 OE 18 OD /18 OE POAG moderate in AO
FO (E/D) 0.8x0.8 AO 0.9x0.9 AO
GONIO Pigm. 2+/4+ Pigm. 1+/4+

2 10pP 12 OD /12 OE 20 OD /30 OE POA initial in OD and moderate in OE
FO (E/D) 0.8x0.8 OE 0.9x0.9 OE

3 FO (E/D) 0.6 x0.6 OE 0.3x0.3 OE CAS
GONIO Pigm. 3+/4+ Pigm. 1+/4+

*]OP (intraocular pressure) in mmHg, FO (fundoscopy), E/D (excavation/optic disc ratio), GONIO (gonioscopy), Pigm. (pigmentation of the camerular sinus), AO (both eyes), OD (right eye),
OE (left eye), POAG (primary open angle glaucoma), CAS (increased cupping/constitutional asymmetry).

eyes in moderate stage and one eye at an early stage
of the disease. All patients were properly medicated
and instructed for disease follow-up.

DISCUSSION

Specialization in ophthalmology, regulated by
the CBO, requires 3 years of study and work in the
area, in centers also regulated by this body, in order to
provide physicians with more experience and, conse-
quently, greater knowledge in the field of ophthalmo-
logy. At the end of the 3 years, doctors undergo a test
for acquiring the title of a specialist in ophthalmology
via CBO, giving the opportunity to enter the labor
market duly regulated by the Conselho Regional de
Medicina (Regional Council of Medicine), with a Re-
gistro de Qualificacdo de Especialista (Specialist Qua-
lification Registry in Ophthalmology). Many of these
specialists choose to concentrate on a particular ocu-
lar segment, such as sub-specialization in glaucoma
(then becoming glaucomatologists), which requires at
least one more year of study to obtain greater expe-
rience and clinical-surgical refinement in this impor-
tant pathology®®.

Glaucoma is an optic neuropathy disease that
is the leading cause of irreversible blindness in the
world. It includes a group of eye diseases of multifac-
torial etiology, correlated by a bilateral, asymmetric,
and potentially progressive optic neuropathy, which
leads to slow loss of the visual field. Because most pa-
tients are asymptomatic, when a definitive diagnosis
is made, many people have already lost part of their
vision. Therefore, a thorough and accurate evaluation
is fundamental, in a routine ophthalmologic exami-
nation that leads to suspicion of glaucoma, giving the
patient the opportunity be diagnosed early and im-
prove the prognosis of the disease.

Based on a detailed anamnesis conducted during
the ophthalmic examination, it is possible to identify
risk factors that corroborate the diagnosis of glauco-
ma (age, previous eye diseases, history of eye surgery,
family history of glaucoma, history of trauma, use of
medications, and systemic pathologies)'°. The pre-
sent study found suspected glaucoma in patients over
40 years of age, most of whom were older than 60
years, corroborating the literature, but differening in
family history, because only one of the five patients
was associated with the disease (later confirmed as
a carrier of POAG)!'. This fact underscores the rele-
vance of periodic eye and vision examinations and
suspicion of glaucoma in patients over 40 years of age
for the prevention, diagnosis, and early treatment of
this pathology!'>.

In the fundoscopy examination, it is possible to
perform optic nerve inspection and evaluate the E/D,
where a value equal to or lower than 0.3 is present in
70% of normal individuals, while a ratio above 0.6 is
present in only 4% of normal individuals's. Only 2%
of the population has an E/D ratio greater than 0.7,
requiring differentiation between glaucoma or cons-
titutional increase in excavation'*. In patients scree-
ned by R3 students, the suspicion was raised owing
to increased excavations (i.e., above 0.4) because the
IOP was not elevated at the time of the examination
(higher value of 22 mmHg]), a suspicion confirmed by
the glaucomatologist (who, however, found an IOP
peak of 30 mmHg). This led to them for further in-
vestigation with additional tests for this pathology,
confirming two cases of POAG and three cases of IE/
CA, corresponding to about 8% of the present sam-
ple (n=25). Based on an epidemiological study con-
ducted in Brazil in 2007, among individuals over 40
years of age, the incidence of glaucoma was observed
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to be 3.4%'%, but our highest rate corroborates the
selection bias for a small sample size.

Gonioscopy is the most relevant examination for
the classification of glaucoma disease. Based on this
evaluation, it is possible to visualize the amplitude
of the iridocorneal angle, and this angle is found to
cause an increase in IOP when it is closed or has a
small amplitude, which results in PCAG, with low
frequency in our population'®, and not evidenced in
the patients evaluated in the present study. In case of
patients with POAG, gonioscopy is used to exclude
other causes of increased IOP, such as inflammatory
precipitates, increased pigmentation, angular recess,
synechiae, and new vessels''’. In the present study,
the R3 students presented increased pigmentation in
two patients, which was different from the result of
the examination conducted by the glaucomatologist,
showing physiological pigmentation in these same
patients. This difference in results between exami-
ners is frequent because this test requires a longer
learning curve, requiring more years of experience
for greater security in detailing the camerular sinus.
According to a published study, it was proven that
students recently graduated from the ophthalmolo-
gy residency presented great difficulty in diagnosing
cases of greater complexity of glaucoma because they
did not have contact with more complex glaucoma
cases in comparison with glaucomatologists!®.

This difference also occurs with respect to E/D,
wherein there was a difference in the measurement
conducted by residents and the glaucomatologist in
three patients (out of the five evaluated), with a higher
value being found by the glaucomatologist for two
patients and for one patient with lower value for
one eye (perhaps this asymmetry generated insecu-
rity on the part of the resident in better defining the
excavation). These different results between the fin-
dings of R3 students and the glaucomatologist were
also evidenced in other studies, with a comparative
evaluation between teachers and residents, including
post-surgical care and practices, with teachers pre-
senting lower rates of error. At the end of this study,
further comparison studies were suggested to be con-
ducted to identify ways to improve the performance
of future specialists so that they are better prepared
for practice and care!'. In another cross-sectional stu-
dy, in which a comparison was made between two
groups of residents from the first and third year and
a specialist in glaucoma disease, with an agreement
that varied from poor to moderate, the results of R3
students were closer to the findings of the glaucoma-

tologist®. Both studies showed that more were the
number of years of study in the field of glaucoma,
the greater was the accuracy of the clinical findings,
which consequently reinforced the results found in
the present study.

With regard to IOP, ocular hypertension was de-
tected in only two patients. Although high IOP is
considered the main risk factor, it is not sufficient
to make a definitive diagnosis of glaucoma, making
it necessary to perform more tests such as CC and
OCT, because the IOP measured at the time of medi-
cal appointment may not be the peak value or the pa-
tient may have normal tension glaucoma (although
not very prevalent, it affects the age group of the pre-
sent study)?'.

According to Joshi et al., in 2019, of 200 patients
examined by general and resident ophthalmologists,
85% were referred to as suspected glaucoma based on
optic nerve examination. Of these, after being exami-
ned by a glaucomatologist, only 14.5% had the diag-
nosis confirmed. Therefore, this study also emphasi-
zes the importance that more training is required for
general and resident ophthalmologists for the correct
diagnosis of glaucoma??.

The R3 students presented satisfactory perfor-
mance in screening suspects for glaucoma disease,
of which two had a confirmed diagnosis of glaucoma
and three were suspected of having increased consti-
tutional excavation.

Although the values were not absolutely equal in
relation to the evaluation of the glaucomatologist, it
is observed that the difference found did not interfere
with the number of cases diagnosed, giving clues to
the outstanding quality of education in this institu-
tion accredited by the CBO. However, the sample was
insufficient to show statistical relevance regarding
the quality of specialization services in ophthalmology
in the context of the study.
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