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SUMMARY

Goal: the purpose of the current study was to estimate the predictive values of optical coherence tomography parameters in early, developed
perimetric and terminal glaucoma. Methods: 180 eyes of 120 consecutive patients were evaluated in this retrospective cross sectional
pilot study. Copernicus Spectral ~-domain optical coherence tomography with resolution of 3 mm obtained throught the optic nerve head
were included. All examined eyes were divided to four groups (healthy,early, developed perimetric glaucoma and terminal glaucoma). The
values of the thicknes of the retinal nerve fibre layer, the size of the disk, the volume of the cup, the E/D parameter and the size of the RIM
were compared in four study groups. Results:The sensitivity of RNFL was 90,0%, specificity 82,0 %, positive predictability 83,3 % and
negative predictability was 89,1 %. The total accuracy was 86,0 % and area under curve (AUC) was 0,878 for RNFL indeks compering early
to developed glaucoma. The sensitivity for CUP was 78%, the specificity was 80,8 %, the positive predictability 81,2% and the negative
predictability was 77,5 %. The total accuracy was 79,3 % and area under curve (AUC) was 0,86 compering early to developed glaucoma.
The sensitivity for E/D was 82,0%, the specificity was 82,9 % the positive predictability 83,7 % and the negative predictability was 81,3
%. The total accuracy was 82,5 % and area under curve (AUC) for E/D was 0,89 compering eearly to developed glaucoma.The sensitivity
for RIM was 78,0%, the specificity was 76,6 %, the positive predictability was 84,7 and the negative predictability was 67,7 %. The total
accuracy was 77,5 % and area under curve (AUC) for the RIM compering the developed to terminal glaucoma was 0,792. The sensitivity
of RNFL was 88,0 %, the specificity was 66,7 %, the positive predictability was 81,5% and the negative predictability was 76,9%. The total
accuracy was 80,0% and the area under curve (AUC) for RNFL compering developed to terminal glaucoma was 0,815. The incrreasing
0,1 unit RNFL decreases the risk of developing glaucoma from early to another developed stage of glaucoma for 6,95%. The increasing of
E/D for only one unit increases the risk to develop another stage of glaucoma for 18,75 times. The increasing of RNFL for only one unit
decreases the risk of performing developed glaucoma from initial stage for 7,8%. The increasing for only one unit of CUP increases the
risk to develop terminal glaucoma for 8,47 times and increasing for 0,1 unit of the value of RIM decreases the risk developing terminal
glaucoma for 9,27%. The increasing for 0,01 unit of the E/D index increases the risk for terminal glaucoma for 23,23 times. The increasing
for one unit of RNFL decreasing the risk developing terminal glaucoma for 5,7%.
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1.INTRODUCTION

The progressive glaucomatous optic disc atrophy is
characterized by the optic disc changes, including en-
largement of the optic disc cup and the loss of the
neuroretinal rim. Morphologic changes may precede
loss of function as the tests of the visual field (1, 2).
Optical coherence tomography (OCT) was intro-
duced approximately 20 years ago and has achived an
important role in present clinical diagnostics (3, 4).

With aim to diagnosed glaucoma it is fundamental
to identify glaucoma progression in order to intesify
the treatment before nerve fiber loss proceeds. In ter-
minal glaucoma the deterioration can be identified by

the changes in the visual field testing and the thin-
ning of the nerve fibre layer (5).

Few data exist about long term course of OCT mea-
surements and its relevance for detection of glaucoma
progression. Wollstein et al.(6) found a loss of average
RNFL thickness of 11,7 microns within 4,7 years in
glaucoma patients.

2. AIM OF THE STUDY

The aim of the study is to emphasise which index
of OCT testing shows the most important predictor
values to indentify the glaucoma progression.
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3.3. METHODS 95,0% CI

Total number of 180 eyes of 120 Variables B SE Wald - df - p= OR lower  upper
consecutive patients were evaluated RIM -1,181 0,571 4,331 1 0,037 0,305 0,100 0,933
in this retrospective cross sectional Eg/p 2,932 1,397 4,403 1 0,036 18,757 1,213 289,958
pilot study. Copernicus SD-OCT with rNrL 0,081 0,17 22436 1 0,000002 0,922 0,891 0,953

resolution of 3 mm obtained throught
the optic nerve head (ONH) were in-
cluded. All examined eyes were di-

Table 1. Independent predictors of progression glaucoma from initial to developed
stage (binar logistic regression)

vided to four groups. The size of the ;. 95,0% IC

disc (size), the volume of cup (cup), ables ° SE - Wald df p= OR lower  upper
cup/disc ratio (E/D), size of the rim "cyp 2137 0748 8168 1 0004 8478 1957 36717
(rim) and the thichness of the retinal “prv™ 5 615" 0696 14165 1 00001 0,073 0,019 0,285
nerve fibre layer (RNFL ) were ob- “p/n™ 770 507 15389 1 000001 2323792 67,246 80301,870
served in 50 healthy eyes, 50 eyes with (o= o0 01 1550 1 000006 0943 0917 00971

the signs of initial open angle, preperi-
metric glaucoma, 50 eyes with devel-
oped simplex glaucoma and 30 eyes

Table 2. The indenpendent predictors of progression terminal, absolute glaucoma
from developing stage of the disease ( binar logistic regression)

with terminal glaucoma signs (final er Sensitiv- Specificc PP NP 1o B
glaucomatous atrophy). Exclusion cri- maree ity (%) ity (%) (%) (%) P
teria were ocular hypertension, other CUPcutoff 754 455 15 775 0866 0,794-0,938 0,005
optic nerve neuropathies causing optic (0,56)

nerve atrophy and angle closure glau- ](Eég)g;t off g0 82,9 83,7 81,3 0,899 0,838-0,959 0,005

coma. The diagnosis of glaucoma was
made if one or more of the following
morphological criteria were present :
thinning or notching of the neuroret-
inal rim, loss of peripapillary RNFL, unfulfilled infe-
rior-superior, nasal-temporal rule. Pathologic visual
field test results associated with a pathologic optic
disc configuration confirmed the diagnosis but were
not necessary for the inclusion to the study.

These results were incorporated in the final statis-
tical conclusion.

All statistical analyses were performed in SPSS for
Windows v17.0 (SPSS Inc., Chicago, II, USA). The
specificity and sensitivity OCT parameters as po-
tential markers progression of disease was investi-
gated by ROC curve. Binary logistic regression was
performed to show how changing variables can in-
fluence progression of the disease. All the tests were
performed with the significance level of 0.05.

4. RESULTS

Results are presented in Tables 1-3 and Figures 1-2-

An increasing of the RIM for 1 unit decreases the
risk to develop manifest glaucoma for 69,5%.The in-
creasing of the E/D relation for 0,01 unit increases
the risk developing manifest glaucoma for 17,75%.
The enlargement of the RNLF index for one unit de-
creases the risk developing manifest glaucoma from
initial stage of the dissease for 7,8% (Table 1).

The increasing of the CUP for 0,1 unit increases the
risk developing absolute glaucoma for 74,7 %. The in-
creasing of the RIM-a for 1 unit decreases the risk to
develop terminal glaucoma for 92,7 %. The enlarge-
ment of the E/D relation for 0,001 unit increases the
risc developing absolute glaucoma for 22,27 %. The
increasing of the RNLF for only one unit decreases
the risk of terminal glaucoma for 5,7% (Table 2).

The sensitivity for the CUP was 78,0%, the specifi-
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Table 3. The sensitivity and specificity OCT parameters in assesment of early stages
glaucoma (incipient vs. control eyes). PP —positive predictive value. NP —negative
predictive value. CI - confidence interval. AUC- area under curve

city 80,8%, the positive predictability 81,2%, negative
predictability 77,5%. The total or final accuracy was
79,3%. AUC for CUP was 0,866 (Table 3).

The sensitivity for the E/D was 82,0%, the speci-
ficity 82,9%, the positive predictability 83,7%, nega-
tive predictability was 81,3%. The final accuracy was
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Figure 1. The sensitivity and the specificity of the OCT
parameters in an assessment the initial to developing glaucoma (
initial vs. developed perimetric glaucoma) PP —positive predictive
value, NP —negative predictive value, CI — confidence interval,
AUC- area under curve
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Figure 2. The sensitivity and the specificity of OCT parameters
in assesment terminal glaucoma compering to developed glaucoma
(developed vs. terminal glaucoma). PP —positive predictive value,
NP —negative predictive value, CI — confidence interval, AUC-
area under curve

82,5%. AUC for the E/D was 0,899. The sensitivity
for the RNFL was 90,0%, the specificity was 82,0%,
the positive predictability was 83,3%, the negative
predictability was 89,1%. The final accuracy was
86,0%. AUC for the RNFL was 0,878 (Figure 1).

The sensitivity of the RIM was 78,0%, the specifi-
city was 76,6%, the positive predictability was 84,7%,
negative predictability was 67,6%. The final accuracy
was 77,5%. The AUC for RIM was 0,792.

The sensitivity for the RNFL was 88,0%, the spe-
cificity was 66,7%, the positive predictability 81,5%,
negative predictability was 76,9%. The total accuracy
was 80,0%. The AUC for RNFL was 0,815 (Figure 2).

5. DISCUSSION

Our opinion is that the detection of progression is
crucial for prognosis in glaucoma. The morphologic
changes in adults are incurable. Reduction of the in-
traocular pressure is the main therapeutic strategy to
predict and avoid progression of the disease (7).

Lee et al. (8) performed a trend-based analysis
using Stratus OCT. The rate of progression of -1,58
microns per year in progressors and of -0,34 microns
per year in nonprogressors. The rate of change found
by Medeiros et al. (9) in the trend based analysis was
lower with a rate of change of -0,72 microns per year
in progressors.

Krupa et al. (10) showed that E/D parameter had
the highest sensitivity and speciticity as well as high
positive likelihood ratio and near-zero negative like-
lihood ratio. The NFI and MD parameters showed
lower likelihood ratios and their applicability for the
diagnosis of primary open-angle glaucoma is limited.
These results are according to our study results.

Wang et al.(11) identified several structural features
that were significantly different between healthy and
glaucomatous eyes. Axonal loss as well as remodeling
would contribute to smaller lamina cribrosa pores cre-
ating in beam thickness to pore diametar ratio with
disease. They observed a significant increase in pore
diameter in glaucomatous eyes. It may represent focal
damage in glaucoma causing some pores to drasticlly
lose diameter thus increasing the the variabiliy in the
structure in optic nerve head.

DARC ( Detection of apoptotic retinal cells) is going
to be the new technique which utilizes the unique op-
tical properties of the eye to directly visualize retinal
ganglion cell death. It gives glaucoma physicians the
opportunity to detect glaucoma earlier and monitor
the response to treatment in a visual and quantifiable
manner (12,13).

Werkmeister et al. (14) emphasised that imaging in
glaucoma patients focuses on ONH, the RNFL and
te RGC layer. Among these options, the imaging of
RGCs is the most promising approach because the
loss of RGCs is directly associated with the charac-
teristic glaucomatous visual field loss. The under-
standing of the structure-functional relationship in
glaucoma has also significantly increased ( 15, 16).

6. CONCLUSION

In conclusion, we demonstrated the importance of
the structural changes of optic nerve head with aim
to asses the management and treatement of progres-
sive glaucoma eye in spite of good funcional results
and no thinning of RNFL. Glaucomatous eyes typi-
cally had thinner RNFL but the statistically different
structural ratios inside the optic nerve head. There-
fore it is important to consider the changes inside the
optic disc under the regular clinical glaucoma follow
up.

It is an exciting time for physicians and over the
next decade will certainly see advances in early detec-
tion ( RNFL) and efficacious treatments and neuro-
protection ( structural changes of ONH).
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