MedCrave

Step into the Wonld of Research

i@

Advances in Ophthalmology & Visual System

Research Article

8 Open Access @

Dynamics of compliance in glaucoma progression
a cross-sectional study comparing intraocular
pressure/iop/and central corneal thickness/cct/
devices followed by a longitudinal intraocular
pressure/iop/ and cup-to-disc ratio analysis

Abstract

Glaucoma is a group of conditions defined by a progressive optic neuropathy associated
with visual field changes. Higher intra-ocular pressure is classified as a main risk factor. The
most important role in the diagnosis, monitoring, and treatment of glaucoma is the accurate

measurement of intraocular pressure.

Currently, Goldmann applanation tonometry is the gold standard for the evaluation of
intraocular pressure. The concept of cup to disc ratio /CDR/ was developed by Armaly in
1967 as a standardized way of documenting disc appearance in order to address glaucoma
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progression. Unlike intraocular pressure, cup to disk ratio does not fluctuate from day to day
and it has the potential therefore to be the most useful indicator of the long-term observation
of the disease. However, patient compliance and the progression in visual field loss may

be correlated.

Purpose

An observational study by a single investigator was conducted
to evaluate the glaucoma progression during adequate therapy and
excellent patient compliance. A quantitative analysis was conducted
to establish the accuracy and correlation between two widely used
ultrasound and non-contact central corneal thickness devices. A
qualitative analysis was performed to determine the fluctuations of
intraocular pressure and glaucoma excavation over a period of 25
weeks.

Methods

During the first part of the study - the quantitative analysis, a cross-
sectional study was performed. Each patient had their central corneal
thickness measured using Ocuscan RxP Ophthalmic Ultrasound
System and intraocular pressure using Goldman Applanation
Tonometer, and then compared to intraocular pressure and central
corneal thickness /CCT/ measured with Nidek NT-530P Combination
Non-contact Tonometer, Non-contact Pachimeter. The second part of
the study - the qualitative analysis, includes a longitudinal intraocular
pressure and cup-to-disc ratio analysis. At the baseline: intraocular
pressure was measured by Goldmann applanation tonometry and cup-
to-disc ratio was examined by stereoscopic indirect ophthalmoscopy
with high plus 78D condensing lens. At the follow-up: intraocular
pressure was measured using Goldmann applanation tonometry (after
12 and 25 weeks) and cup-to-disc ratio was examined after 25 weeks
in a similar manner. A two-tailed t-test and Pearson’s correlation were
performed for statistical analysis. All participants in this study were
asked to complete a questionnaire regarding the relevant side effects of
the prescribed eye drops, such as Hyperemia, Foreign body sensation,
Dry eye, etc. A daily drop reminder was also circulated along with the
questionnaire in order to further improve patient compliance (Figure
1-3).
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Figure | Here are some pictures of the applied equipment: Goldmann
applanation tonometer.
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Figure 2 Nidek NT-530P Combination Non-contact Tonometer, Non-contact
Pachimeter.
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Figure 3 Ocuscan RxP Ophthalmic Ultrasound System.

Participants
70 eyes from 35 patients were examined
Among them, there were 7 men and 28 women
whose age ranged from 51 to 85, and the mean age was 65,9

Prior to this investigation, all participants were clinically diagnosed
to have glaucomatous eyes (POAG) (Table 1&2).

Table | Symptom list

Symptom list

Right Left

Red eye

Sore eye

Itching

Burning

Watering

Probmlem with concentration
Dizziness

Shortness of breath Or wheezing
Mood change

Other:

Please record any side-effects in the table above, and also inform your eye
specialist

Results

Atbaseline each patient had their intraocular pressure measured by
Goldmann applanation tonometry and Nidek tonometer and the mean
measurements are Goldmann applanation tonometry: 16.31+3.03
mmHg; Nidek: 15.243.74 mmHg. Intraocular pressure values are
recalculated in order to account for the central corneal thickness/
CCT/measurements. The calculations reveal the following results:
Goldmann applanation tonometry with central
corneal thickness (Ocuscan) 16.65£2.99 mmHg;
Nidek intraocular pressure-IOP with central corneal thickness-
CCT(NT-530P) 16.23+3.69 mmHg. The correlation plot between
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central corneal thickness (Ocuscan) and (Nidek) revealed a
statistically significant positive correlation (r=0.9; p=0.036). The
graph shows that central corneal thickness /CCT/ measurements
ranged between approximately 450 and 650 and the mean standard
deviation measured with Ocuscan is 539,06+40,35 m and respectively
with Nidek is 524,43+40,27 m. The correlation plot between the
two devices revealed a statistically significant positive correlation
—p=0,036. The plot between Goldman applanation tonometer and
Goldmann applanation tonometry/central corneal thickness showed a
weak correlation (r=0.47; p=0.51).

The intraocular pressure fluctuations measured using Goldmann
applanation tonometry and intraocular pressure recalculated in
accordance with the central corneal thickness values measured with
Ocuscan demonstrated a weak statistical correlation. P=0,51. The
next graph illustrates the correlation between Goldmann applanation
tonometry and Nidek intraocular pressure measurements. The mean
standard deviation of intraocular pressure values with Goldmann
applanation tonometry is 16,31+3,03mmHg and 15,2+3,74mHg using
Nidek. No significant correlation between Goldmann applanation
tonometry and Nidek intraocular pressure measurements was
established (1=0.54; p=0,06). Intraocular pressure measured with
Nidek showed a distinct correlation to Nidek intraocular pressure/
central corneal thickness values. p=0, 1. Intraocular pressure was also
measured using Goldmann applanation tonometry /GAT/ on both eyes
of each patient at follow up in 12 and 25 weeks (Graph 1-4). I would
like to remind you that the mean Goldmann applanation tonometry /
GAT/ at baseline was: 16.31+3.03mmHg;

*  Mean GAT 12 weeks OD: 15.8+1.8mmHg
*  Mean GAT 12 weeks OS: 15.9+1.9mmHg
*  Mean GAT 25 weeks OD: 15.4+1.8mmHg
*  Mean GAT 25 weeks OS: 15.5+2.0mmHg

As you probably notice, there is a declining trend in intraocular
pressure values which confirms excellent patient compliance with
the prescribed therapy. Results between Goldmann applanation
tonometry 12/25 weeks OD were statistically significant with very
high positive correlation (p=0.006; r=0.90). The bar chart on this slide
provides Goldmann applanation tonometry measurements for the
right eyes at follow-up: after 12 weeks (in blue lines) and 25 weeks
(in red lines). The results were statistically significant with extremely
high positive correlation p=0,006. The results were identical for the
left eyes with extremely high positive correlation (p=0.008). Results
between Goldmann applanation tonometry 12/25 weeks OS also
were statistically significant and demonstrated very high correlation
(p=0.008; r=0.91). In order to evaluate the glaucoma progression,
cup to disk ratio /CDR/ was assessed as a functional parameter. Cup
to disk ratio was measured at baseline and follow-up after 25 weeks
in order for any changes to be observed and to record the respective
progress. The bar chart here provides data for the right eyes about ¢/d
ratio at baseline (in blue lines) and after 25 weeks (in red lines).

The result clearly showed extremely high correlation and was
statistically significant, p=0,096. The derived data from c/d-baseline
OD and c¢/d-25 weeks OD clearly showed extremely high correlation
and were statistically significant (p=0.096; 1=0.97). Similar data about
c/d ratio at the baseline and after 25 weeks for the left eyes proved
extremely high correlation and also were statistically significant,
p=0.019
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The radar graph for right eyes further illustrates that the rates at  disc ratio is smaller and the visual field is preserved. The results show
baseline (in blue) and follow up (in red) are crucial to evaluating the  identical levels for the majority of the patients therefore the damage
patients’ compliance. For those who rate at lower values, the cup to  to the optic nerve hasn’t progressed (Graph 5-10).

Correlation of Ocuscan RxP CCT to Nidek CCT
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Graph | Correlation of ocuscan RxP CCT to Nidek CCT.
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Graph 2 Correlation of GAT with CCT (Ocuscan RxP).
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Graph 3 Correlation of GAT to Nidek IOP measurements.
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Correlation of Nidek 10P to Nidek 1OP with CCT
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Graph 4 Correlation of Nidek IOP to Nidek IOP with CCT.
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Graph 5 GAT 12/25 weeks measurement (OD).
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Graph 6 GAT 12/25 weeks measurement (OS).
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Cup-to-Disc ratio at baseline and 25 weeks after (OD)
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Graph 7 Cup-to-disc ratio at baseline and 25 weeks after (OD).
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Graph 8 Cup to disc ratio at baseline and 25 weeks after (OS).

Cup-to-Disc ratio at baseline and 25 weeks after (OD)
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Graph 9 Cup to disc ratio at baseline and 25 weeks after (OD).
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Cup-to-Disc Ratio at baselineand 25 weeks after (05)
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Graph 10 Cup to disc ratio at baseline and 25 weeks after (OS).

Discussion

The intraocular pressure and central corneal thickness differences
between the applied methods suggest that intraocular pressure is highly
dependent on corneal parameters. Goldmann applanation tonometry
and Nidek provide clinically different intraocular pressure values,
indicating that they should not be used interchangeably. The follow-
up intraocular pressure measurements using Goldmann applanation
tonometry showed that there is no statistically significant change
over a long period of time which suggests adequate therapy and
compliance. Cup-to disc ratio analysis clearly demonstrates that there
is no progression in the appearance of the optic disc which confirms
that patients adhere to the prescribed therapy. Enhanced compliance
and adequate therapy are the most important prerequisites for visual
field loss to be retained and current patients’ sight preserved.

Conclusion

It is crucial that the most appropriate intraocular pressure
measuring technique is used during all examinations in order to asses
over time the functional changes in the appearance of the optic disc.
The accuracy of intraocular pressure data should be taken into account
when non-contact devices are used. Central corneal thickness should
be an inseverable part of each intraocular pressure measurement.

Funding

None.

Acknowledgments

None.

Conflicts of interest
Author declares that there is no conflict of interest.

References

1. Armaly M. Genetic determination of cup/disc ratio of the optic nerve.
Arch Ophthalmol. 1967;78(1):35-43.

. Bayer A Harasymowycz P, Henderer JD, Steinmann WG, et al. Validity of

anew disc grading scale for estimating glaucomatous damage: correlation
with visual field damage. Am J Ophthalmol. 2002;133(6):758-763.

. Henderer JD, Liu C, Kesen M, et al. Reliability of the disc damage

likelihood scale. Am J Ophthalmol. 2003;135(1):44-48.

. Danesh-Meyer H, Ku JY, Papchenko TL, et al. Regional Correlation of

Structure and Function in Glaucoma, Using the Disc Damage Likelihood
Scale, Heidelberg Retina Tomograph, and Visual Fields. Ophthalmology.
2006;113(4): 603-611.

. Bochmann F, Howell JP, Meier C, et al. The disc damage likelihood

scale (DDLS): interobserver agreement of a new grading system to
assess glaucomatous optic disc damage. Klin Monbl Augenheilkd.
2009;226(4):280-283.

. Herndon LW, Weizer JS, Stinnett SS. Central corneal thickness as a risk

factor for advanced glaucoma damage. Arch Ophthalmol.2004;122(1):17—
21.

. Burvenich H, De Clerecq J. The combined IOP and CCT measurement in

glaucoma screening. Bull Soc belge Ophthalmol. 2000;276:15-18.

. CortRP, Thomas R, Mermoud A. Corneal thickness in ocular hypertension,

primary open-angle glaucoma and normal tension glaucoma. Arch
Ophthalmol. 1999;117:14-16.

. Shah S, Chatterjee A, Mathai M, et al. Relationship between corneal

thickness and measured intraocular pressure in general ophthalmology
clinic. Ophthalmology. 1999;11(106):2154-2160.

. Doughty MJ, Zaman ML. Human corneal thickness and its impact on

intraocular pressure measures: A review and meta-analysis approach. Surv
Ophthalmol. 2000;44(5):367-408.

. Yekta AA, Hashemi H, KhabazKnoob M, et al. Comparison of central

corneal thickness measurements with Pentacam, Orbiscan IT and ultrasound
pachimeter. [ranian Journal of Ophthalmology. 2009;21(2):51-57.

Citation: Uzunova S. Dynamics of compliance in glaucoma progression a cross-sectional study comparing intraocular pressure/iop/and central corneal
thickness/cct/devices followed by a longitudinal intraocular pressure/iop/ and cup-to-disc ratio analysis. Adv Ophthalmol Vis Syst. 2017;6(4):129—134.

DOI: 10.15406/a0vs.2017.06.00187


https://doi.org/10.15406/aovs.2017.06.00187
https://www.ncbi.nlm.nih.gov/pubmed/6067496
https://www.ncbi.nlm.nih.gov/pubmed/6067496
https://www.ncbi.nlm.nih.gov/pubmed/12036666
https://www.ncbi.nlm.nih.gov/pubmed/12036666
https://www.ncbi.nlm.nih.gov/pubmed/12036666
http://www.sciencedirect.com/science/article/pii/S0002939402018330
http://www.sciencedirect.com/science/article/pii/S0002939402018330
https://www.ncbi.nlm.nih.gov/pubmed/16483660
https://www.ncbi.nlm.nih.gov/pubmed/16483660
https://www.ncbi.nlm.nih.gov/pubmed/16483660
https://www.ncbi.nlm.nih.gov/pubmed/16483660
https://www.ncbi.nlm.nih.gov/pubmed/19384783
https://www.ncbi.nlm.nih.gov/pubmed/19384783
https://www.ncbi.nlm.nih.gov/pubmed/19384783
https://www.ncbi.nlm.nih.gov/pubmed/19384783
https://www.ncbi.nlm.nih.gov/pubmed/14718289
https://www.ncbi.nlm.nih.gov/pubmed/14718289
https://www.ncbi.nlm.nih.gov/pubmed/14718289
https://www.ncbi.nlm.nih.gov/pubmed/10925523
https://www.ncbi.nlm.nih.gov/pubmed/10925523
https://www.ncbi.nlm.nih.gov/pubmed/9930155
https://www.ncbi.nlm.nih.gov/pubmed/9930155
https://www.ncbi.nlm.nih.gov/pubmed/9930155
http://www.sciencedirect.com/science/article/pii/S0161642099904980
http://www.sciencedirect.com/science/article/pii/S0161642099904980
http://www.sciencedirect.com/science/article/pii/S0161642099904980
https://www.ncbi.nlm.nih.gov/pubmed/10734239
https://www.ncbi.nlm.nih.gov/pubmed/10734239
https://www.ncbi.nlm.nih.gov/pubmed/10734239
http://irjo.org/browse.php?a_code=A-10-11-89&slc_lang=en&sid=1&sw=Eye
http://irjo.org/browse.php?a_code=A-10-11-89&slc_lang=en&sid=1&sw=Eye
http://irjo.org/browse.php?a_code=A-10-11-89&slc_lang=en&sid=1&sw=Eye

	Title
	Abstract
	Purpose
	Methods
	Participants
	Results
	Discussion
	Conclusion
	Funding
	Acknowledgments
	Conflicts of interest 
	References
	Figure 1
	Figure 2
	Figure 3
	Graph 1
	Graph 2
	Graph 3
	Graph 4
	Graph 5
	Graph 6
	Graph 7
	Graph 8
	Graph 9
	Graph 10
	Table 1
	Table 2

