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Visual Field and Optical Coherence Tomography
Parameters With and Without Positive Family
History of Glaucoma

Sabitri Bhatta,' Suresh Awasthi,' Gyan Bahadur Basnet,? Indra Man Maharjan?

'Geta Eye Hospital,Kailali,Nepal, Dhangadhi Kailali,Nepal, ?Pokhara University Faculty of Health Science,
Himalaya Eye Institute, Himalaya Eye Hospital, Kaski, Pokhara, Nepal.

ABSTRACT

Background: To evaluate the Retinal Nerve Fiber Layer and Ganglion Cell Complex thickness using Spectral
Domain Optical Coherence Tomography with and without positive family history of Primary Open Angle Glaucoma

and its relation to visual field.

Methods: Total 120 eyes with each subjects with positive family history of Primary Open Angle Glaucoma (Group
I, n=30) and healthy subjects without positive family history of Primary Open Angle Glaucoma (Group II, n=30)
undergone complete ophthalmic evaluation with Retinal Nerve Fiber Layer, Ganglion Cell Complex and VF obtained
from Spectral Domain Optical Coherence Tomography RTVue-100 and Humphrey visual field respectively .The
measurements were analyzed and compared among two groups using independent-t test by using SPSS version

23.The relationship of Retinal Nerve Fiber Layer with visual field were evaluated with correlation analysis.

Results: The Intra Ocular Pressure and vertical Cup Disc Ratio were significantly higher in Group I with mean
difference of 2.48%0.43 (p<0.001) and 0.1810.23 (p<0.001) respectively. The average, superior, inferior, nasal,
temporal RNFL and average Ganglion Cell Complex was significantly lower and thinner in Group I with mean
difference of -8.53%2.30 pm (p<<0.001), -7.35+3.34 um (p<0.001), -8.52+3.58um (p<<0.001),-11.87%2.24um
(p<0.001), -5.31£1.95um (p<0.001) and -8.05£1.52um (p<0.001) respectively. Correlation plot with Retinal
Nerve Fiber Layer thickness as predictor of Mean Deviation and Pattern Standard Deviation indicated statistically
significant degree of determination in Group I (r=0.455 and r=0.623, p<0.001 and p<0.001).

Conclusions: The Optical Coherence Tomography and visual field Parameters are lower in group I and used as an

early predictor, diagnosis, monitoring and management.

Keywords: Family history; first degree relatives; ganglion cell complex; primary open angle glaucoma; retinal

nerve fiber layer.

INTRODUCTION intervention.' ' Till this date there are no study related
to comparison of VF and OCT parameters in subjects
with a positive family history of glaucoma in Nepalese
eye.

Glaucoma is a progressive neurodegeneration of retinal
ganglion cells and RNFL damaging optic nerve head with
VF loss.' Asia account for second highest and Nepal with
third highest prevalence of glaucoma with 60% and 3.2%
respectively.®® Positive family history has been reported METHODS
in 13 to 50 % affected by POAG with relative risk of
2.1.° Approximately there is 18-fold risk of developing
glaucoma with prevalence 10.4% with positive family
history compared to 0.7% in normal controls.'®"" Positive

This was an analytical, cross-sectional, prospective and
hospital-based study included 120 eyes of 60 adults.
Using independent t-test by using mean values and
standard deviation in previously published research

family rlistory has geneti::z Ei}nk of myociliri accounting article published in International Journal of Open Access
2% to 4% of POAG cases.™" OCT evaluation for RNFL Ophthalmology, 2019 as a base line value using formula

and GCC is an important parameter to detect early n = {[(Za - (-ZB) (s.d.)]/[Xe1 - Xo2]} ~2 where Za for

30-50% ganglion cell loss at inferotem.poral region p<0.05 was 1.96, Z8 = beta<0.10 was 1.28 and finally
lead to superionasal VF changes, progression and early
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the total sample size for the study was 30 in each group
selected purposively in study participants of Himalaya
Eye Hospital. Only one offspring with 1st degree relative
of POAG patient was included in Group | for high
reliability of data and minimize the confounding gene
factor. Only one offspring without positive family history
of POAG was included in Group Il as the six month prior
family history of ocular examination of parents taken
from healthy subjects. Informed consent was obtained
from all the study participants and was recruited from
Outpatient Department and Glaucoma clinic (First
degree relative of POAG patients).The research adhered
to the tenets of the Declaration of Helsinki and the study
protocol was approved by the Nepal Health Research
council, Kathmandu, Nepal.

Complete ophthalmic examination was performed
including refraction, slit lamp evaluation using 90D lens
(Volk), Intraocular Pressure (IOP) measurement with
Goldmann Applanation Tonometry (GAT), Central Corneal
Thickness (CCT) with Ultrasonic Pachymetry (Nidek Co,
Limited, Japan) Indirect gonioscopic examination with
Goldmann one mirror gonio-lens in all participants.

Inclusion criteria: This study included all the participants
with between 18-45 years and Best Corrected Visual
Acuity (BCVA) 20/20; Group I: refractive error with
Spherical Equivalent (SE) between -1.5 and +1.5D;
Group Il: IOP equal to or less than 21 mmHg, Normal
optic disc appearance; Normal VF with the fixation
losses < 20 %, the false-positive and false-negative rates
<15%. Exclusion criteria: All participants not satisfying
inclusion criteria, any systemic, neuro-ophthalmological
disorders and ocular disease affecting VF disturbance
and retinal scans.

Humphrey VF evaluation by Humphrey Il Visual Field
Analyzer (Carl Zeiss Humphrey Field Analyzer 745i) with
24-2 Swedish Interactive Threshold Algorithm (SITA) Fast
strategy and full threshold test system was performed
including MD and PSD for both groups with reviewing
reliability indices.

All subjects underwent the Glaucoma Protocol of SD-
OCT RTVue-100 (Optovue Inc. Fremont, Ca). All eyes
were scanned three times by the same examiner. RNFL
assessment was done at optic nerve head (ONH) scan
mode which consists of 12 radial lines with 6 concentric
rings centered on the optic disc and used to create a
peripapillary RNFL map in radial line diameter of 3.40
mm. Average, superior, inferior, nasal and temporal RNFL
thicknesses were calculated. The scan of the macular
GCC covered a 6x6 mm area centred temporal to the

fovea and average GCC thicknesses were obtained.

Normal distribution of variables was studied by Wilk
Shapiro test. To compare quantitative variables among
two groups, Independent t-test was used with Games-
Howell (for unequal variances) and Tukey Honestly for
Significant Difference (for equal variances) corrections.
Relationship between RNFL thickness and VF global
indices expressed as MD and PSD was evaluated using
Pearson’s correlation at a confidence level of 95%
.Statistical analyses were performed with Statistical
Package for the Social Sciences version 23.0 (SPSS Inc.,
Chicago, IL) and p<0.05 was considered statistically
significant in all tests.

RESULTS

Complete ocular examination with investigative
procedures was performed in 120 eyes of 60 participants;
30 from each group were included for the analysis.
Mean age of group | was 29.20+£9.45 and group Il was
29.93+7.57 with age range 18-45 for both group. In group
1 16 (53%) were male and 14 (47%) were female and in
group I, 15 (50%) were male and 15 (50%) were female.
About 90% participants were unaware regarding family
history as risk factor of having POAG. Group | was found
to be myopic by -0.087 +0.33D (p<0.001). The mean IOP
was 18.20+2.86 and15.71+1.77 in Group | and Group Il
respectively and relatively in higher side by (2.48+0.43
mmHg, p<0.001) in Group | with 4 subjects had I0P
>21 mmHg. The mean vertical cup disc ratio (CDR) was
higher by (0.18+0.23; p<0.001) indicating that there
may be higher risk of axonal and RNFL loss in Group |
with glaucomatous damage in near future. The number
of cases with vertical CDR value more than 0.5 were 10
in Group |. Likewise the value of MD was higher sided
by (-2.85+0.38dB; p<0.001) with MD more than -2.0 dB
were 17 in group | .The PSD was higher by (1.73+0.31dB;
p<0.001) and the value more than 2 dB were 17 in group
I. Descriptive characteristics for both groups were
presented on (Table 1). The mean RNFL thickness was
consistently lower in group | which by (-8.53 £2.30 pym;
p<0.001) is presented on (Table 2) and Figure1 .The
mean GCC was 91.37 +10.89 pm (58 pym -99 pym) in Group
land 99.41 £4.57 pm (91 pm -109 pm) in group Il and was
statistically significant -8.05 +1.52 ym, p<0.0001 which
was consistently lower in group | (Table 3). Correlation
was used to assess relation between the RNFL thickness,
MD and PSD which was found to be moderately positively
correlated with Pearson correlation coefficient 0.455
and significance level 0.01(2-tailed) and moderately
negatively correlated with Pearson correlation
coefficient -0.623 with significance level 0.01(2-tailed)



(Table 4). RNFL thickness as a predictor of MD and PSD in Group | was characterized by simple linear regression giving
the best curve fit with higher coefficients of determination (R?). Scatter plot with regression curve of average RNFL
thickness for MD and PSD in Group | is shown in Figure 2.

Table 1. Descriptive characteristics of study population in different study groups.

Group | (n=30) Group Il (n=30) Mean difference p value (2-tailed)
Intra Ocular 18.20+2.86 15.71+1.77 2.48+0.43 <0.001
Pressure (12-26) (11-19)
Central Corneal 555.47+41.11 548.35+18.76 7.11+5.83 0.22
Thickness (476-643) (513- 602)
Vertical Cup 0.51+1.65 0.33+0.73 0.18+0.23 <0.001
Disc Ratio (0.30-0.85) (0.2-0.50)
Spherical -0.09+0.26 0.00-0.00 -0.087+0.33 0.01
Equivalent (-1.00-0.00) (0.00-0.00)
Mean Deviation -3.89+2.90 -1.03+0.63 -2.85+0.38 <0.001
(-11.17-0.23) (-2.53-0.51)
Pattern 3.17£2.43 1.43+0.29 1.73+0.31 <0.001
Standard (1.04-12.37) (0.91-2.20)

Deviation

Mean difference using Independent t-Test, significance level p<0.05 and p<0.001 (2-tailed)
Values are expressed in micrometers as mean (95% Cl of mean)

Table 2. Comparison of mean RNFL thickness in different study groups.

RNFL thickness Group | (n=30) Group Il (n=30) Mean difference p value (2-tailed)

Average 98.57+16.70 107.10+6.36 -8.53+2.30 <0.001
(43-117) (97-124)

Superior 127.60+23.07 134.95+11.86 -7.35+3.34 0.031
(65-172) (117-163)

Inferior 126.25+25.73 134.76+11.86 -8.52+3.58 0.02
(44-162) (108-155)

Nasal 70.63+14.72 82.50+9.17 -11.87+2.24 <0.001
(31-101) (55-103)

Temporal 70.45+13.14 75.77+7.47 -5.31+1.95 0.007
(25-91) (64-95)

Independent t-Test, significance level p<0.05 and p<0.001 (2-tailed)
Values are expressed in micrometers as mean (95% Cl of mean)

Table 3. Comparison of average Ganglion Cell Complex in different study groups.

Ganglion Cell Complex thickness Group | (n=30) Group Il (n=30) Mean difference  p value
(2-tailed)
Average 91.37+10.89 99.4114.57 -8.05+1.52 <0.001
(58-99) (91-109)

Independent t-Test, significance level p<0.05 and p<0.001 (2-tailed)
Values are expressed in micrometers as mean (95% Cl of mean)
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Table 4. Correlation between average RNFL thickness and Visual Field indices Group I.
Average Retinal Nerve Fiber Layer thickness

Pearson correlation

Mean Deviation Coefficient (r)
0.455** <0.001
Pattern Standard Deviation -0.623* <0.001

**Significant correlation defined as 0.01 levels (2-tailed)
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Figure 1. Retinal nerve i up | and Group I
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Figure 2. Scatter plot showing the relationship
between average Retinal Nerve Fiber Layer

thickness and Mean Deviation in Group |, showing
the decrease in RNFL thickness with increase in
negative value of mean deviation.

DISCUSSION

Evaluation of RNFL, GCC and VF are the mainstay of
glaucoma assessment in modern eye care practice. Five
participants with diagnosed POAG had positive family
history which suggest that positive family history has
high risk of developing ocular hypertension into POAG
.% This study has showed that higher proportion of male
with positive family history are in higher risk which
may be due to longer axial length and deeper anterior
chamber depth (RR 1.28, 95% CI1.12 ~ 1.45, p < 0.01).°
Subjects in Group | were found to be myopic and higher
IOP which may be the risk factor of having POAG."
RNFL thickness was found similar and comparable
to previous and found to be 109.8+ 8.32 pym (106.7

to112.9 pm) in healthy Nepalese eyes with Caucasian
eyes had smaller RNFL 100.1+11.6pm than that of Asian
105.8+9.2 (Thai population=109.3 £10.5um, Taiwanese=
108.7+9.4um, Chinese=111.5 £4.12) .2%22 RNFL thickness
was significantly thinner in group | which may be due
to the pores in the superotemporal and inferotemporal
areas are larger with more vulnerable to compression
and early VF changes."?%% The average GCC value for
group Il was found to be 99.41 +4.57 pm and results was
agreed previously and found to be 99.26+6.51 um.'®2*
Group | have high change of axonal death with more
than 5pm axonal loss specially on inferotemporal region
that would eventually result in superionasal VF defect
normally 7 month later after progressive axonal loss.'®
The mean deviation in group Il was -1.03+£0.63 dB and
the similar results was published previously and found
to be 1.21 + 0.45 dB (-2.10-1.79)." Similarly the PSD in
group Il was 1.43+0.29 dB and these results was agreed
in previous study and found to be 1.40 +0.53dB.% Six
visual field examinations should be performed in the first
2 years to rule out the presence of rapid progression (-2
dB/year or worse) and establishes a good set of baseline
data.?

CONCLUSIONS

First degree relatives of POAG must have to do early
glaucoma screening, monitoring and even medical
treatment to slow down the progressive loss of GCC
and RNFL thickness. Cohort studies are needed for any
progressive RNFL thinning and significant VF changes.
Additional randomized control trial should be needed
to find out whether early antiglaucoma medication used
as prophylaxis slow down the progressive deterioration.
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