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Abstract  
Background: Testing of the visual field remains the  

primary basis for evaluating glaucomatous visual function.  
Recently there have been innovations for perimetry that  
enhance its clinical utility the visual field was first measured  

by Thomas Young, in 1825, the outer aspect extends approx-
imately 50º superiorly, 60º nasally, 70º inferiorly and 90º  
temporally.  

Aim of Study: To compare visual field examination pa-
rameters, Mean Deviation (MD), Pattern Standard Deviation  

(PSD) in glaucoma patients performed on two different devices:  

Heidelberg Edge Perimeter (HEP) and Humphrey Visual Field  
analyser (HVF).  

Patients and Methods: This is a randomized prospective,  
comparative, study conducted on thirty four eyes diagnosed  
as primary open angle glaucoma, those patients were recruited  

from the ophthalmic outpatient clinics at Rod-elfarag ophthal-
mic hospital in Cairo & Imbaba Ophthalmic Hospital in Giza  
at time between May 2016 to June 2017. They had reliable  
visual field test and controlled by anti-glaucoma treatment  
without any other cause of secondary increased Intra Ocular  

Pressure (IOP), any surgical or laser intervention.  

Results: There were a total of thirty four eyes where visual  
field examination by Heidelberg Edge Perimeter (HEP) and  
Humphrey Visual Field analyser (HVF) revealed no statistically  
significant difference between two perimeters except in severe  
glaucoma in which HVF showed more increase in PSD than  
HEP.  

Conclusion:  HVF tend to presents an increase in the level  
of PSD in severe glaucomatous defect than those measured  
by HEP.  

Key Words:  Glaucoma – Heidelberg edge perimeter – Perim-
etry – Visual field.  

Introduction  

GLAUCOMA  is the second leading cause of blind- 
ness worldwide. The frequency of bilateral blind- 
ness amongst persons with glaucoma varies across  

Correspondence to:  Dr. Abd El-Rahman A. Ismael,  
E-Mail: Abdelrahman-abdelhay@hotmail.com  

populations, with substantial bilateral blindness  
from glaucoma observed in developing countries  
with poor access to eye care [1] . The most frequent  
Standard Automated Perimeter (SAP) is Humphrey,  
recommended by the European Glaucoma Society  
as the most useful for routine glaucoma diagnostics  
[2]. (SAP) or white on white (w/w) perimetry is  
best suited for patients with moderate to severe  
progressive disease and thereby offers continuity  
of care. The HEP monitor based system offers full  
dynamic range perimetry and has proven to deliver  
equivalent results to a projection type perimeter  
[3].Another perimeter type is flicker defined per-
imetry which uses static perimeters using a different  
kind of stimulation-a flickering marker of period-
ically changing illumination [4] . The HEP offers a  
unique W/W perimetry using a Goldmann size III  
target for the 40dB to 16dB range in normal Visual  
Field (VF), from 15dB to 0dB range in low sensi-
tivity (VF). The stimulus size is increased following  
the Goldmann equation to give perceptual equiva-
lence. This unique approach enables full range  
Standard Automated Perimetry and ensures good  
test retest characteristics [5] . The aim of the study  
was to compare visual field examination parameters  

(MD, PSD) in glaucoma patients performed on  
two different devices: Heidelberg Edge Perimeter  
(HEP) and Humphrey Visual Field analyser (HVF).  

Patients and Methods  

This study was conducted on thirty four eyes  
diagnosed as Primary Open Angle Glaucoma (PO-
AG) were defined as having an open anterior cham-
ber angle on gonioscopy, those patients were re-
cruited from the Ophthalmic Outpatient Clinics at  
Rod-El-Farag Ophthalmic Hospital in Cairo &  
Imbaba Ophthalmic Hospital in Giza at time be-
tween May 2016 to June 2017, after signing in-
formed consent about the study procedure and  
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approval of Ethical Committee. They had a reliable  

visual field test that showed significant changes  
and an Optic Nerve Head (ONH) showing glauco-
matous disc changes, without other cause of sec-
ondary increased Intra Ocular Pressure (IOP) or  

any retinal disease or surgical or laser intervention,  
IOP was controlled by anti-glaucoma treatment,  

(average intraocular pressure 1 6.3mmHg). Diabet-
ics and patients with neurological medical history  
were not qualified. Complete medical, ocular and  

family history was taken. Refractive error and best  
corrected visual acuity were measured and a basic  
ophthalmologic examination including anterior  
segment examination by the slit lamp (Topcon  
Corp, Tokyo, Japan) to examine the cornea to  

determine if its clarity will permit proper evaluation  

of the posterior segment. The pupil was examined  

in the un-dilated condition and its reaction to light  
was assessed. The anterior segment and the iris  

were examined and any possible causes of second-
ary elevation of IOP were assessed. The Intraocular  
Pressure (IOP) was measured using (Goldmann  

applanation tonometer, Tokyo, Japan) after instil-
lation of topical anesthetic drops and staining the  

precorneal tear film with fluorescein stain. The  
pupil was then dilated using tropicamide 1% eye  

drops and phenylephrine 2.5% eye drops. The lens  
was then examined for presence of media opacity  

like cataract. A Gonioscopy was performed for all  
patients. Angle was graded according to Shaffer  

system: Grade IV: 40 degrees: Ciliary band visible.  

Grade III: 30 degrees: Scleral spur visible. Grade  
II: 20 degrees: Anterior trabecular meshwork vis-
ible. Grade I: 10 degrees: Schwalbe's line visible.  

Grade 0: Closed: Schwalbe's line not visible. Visual  

field was performed for all patients. Visual field  
test was performed for all patients using Humphrey  

perimeter 740 Visual Field Analyser & Heidelberg  
Edge Perimeter (HEP). We used HEP software  
release 1.9.10.0, which includes HEP Acquisition  
Module (AQM) v. 1.9.10.0, HEP Viewing Module  
(VWM) v. 1.9.10.0. All tests were performed using  

SITA standard strategy on (HVF) (Humphrey visual  

field, Carl Zeiss Meditec, Jena, Germany) and  
ASTA standard Strategy on (HEP) (Heidelberg  

Edge Perimeter, Heidelberg Engineering, Heidel-
berg, Germany) using SAP III stimulus (0.43 degree  
and background luminance was 10cd/m2) on both  
devices. Stimulus duration was 200msec with  
interval time 600msec. Because a scale in HEP  

runs from 0 to 25dB, it cannot be easily compared  
with the results obtained using the Humphrey  

perimeter, for this reason, HEP values were con-
verted into a scale generally assumed for SAP  

perimeters (including Humphrey's), which allowed  
for a comparison of the obtained results. Visual  

field was defined abnormal according to the An-
derson's criteria (Glaucoma hemi field test outside  

the normal limits and more than or equal three  

adjacent points that have a probability less than  
5%, one of which must have a probability less than  
1 %). Eyes were classified according to severity of  

glaucoma to mild glaucoma which range from  
(–2.0 :–6.0), moderate (–6.1:–12.0) and severe  

>–12.01 according to Humphrey visual field results.  
Comparison between each category was done sep-
arately. Severity distribution among the studied  

eyes were mild 35.3% (12/34), moderate 41.2%  
(18/34) and sever 23.5% (4/34) data were collected  

with the formal patient consent after approval of  

ethical committee and compared visual field results  

performed by the perimetrist on both perimeters.  

Statistical analysis:  

Data were collected, revised, coded and entered  

to the Statistical Package for Social Science (IBM  
SPSS, Inc. IBM, Chicago, USA) Version 23. The  

quantitative data were presented as mean, standard  

deviations and ranges when their distribution found  

parametric and median with Inter-Quartile Range  

(IQR) when non parametric. Also qualitative var-
iables were presented as number and percentages.  

The comparison between two paired groups with  

quantitative data and parametric distribution were  

done by using Paired t-test while the comparison  
between two paired groups with quantitative data  
and non-parametric distribution were done by using  
Wilcoxon Rank test. Spearman correlation coeffi-
cients were used to assess the correlation between  

two quantitative parameters in the same group.  

The confidence interval was set to 95% and the  
margin of error accepted was set to 5%. So, the  p -
value was considered significant as the following:  
p<0.05: Significant.  

Results  

The study included thirty four eyes (as selected  

inclusion criteria) of normal healthy individuals  
seeking visual field examination. The pre–exami-
nation characteristics of both groups showed no  
significant statistical difference between them as  

regards age, all of these patients were diagnosed  
as POAG, patients eyes were on medical treatment;  
six (6/34) on combined carbonic anhydrase inhibitor  

and B blocker, six (6/34) on B blockers, fourteen  

(14/34) on prostaglandins analogues, and eight  

(8/34) on other anti-glaucoma drops. All visual  

field testing were reliable in all eyes with a mean  

test duration of 11:09min ±  2:07 ranging from 7:09  
to 15:48 minutes. With glaucoma hemi field test  
was outside normal limits in all patients. Mean  
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Deviation (MD) was calculated separately for each  
eye right and left, first on Humphrey Visual Field  
(HVF) and second on Heidelberg Edge Perimeter  
(HEP), the measured MD values on both devices  
showed no significant statistical differences be-
tween them as regards (HVF=–6.73, HEP=–7.66),  
a Pattern Standard Deviation (PSD) value was  
calculated separately for each eye right and left  
first on HVF and second on HEP, the measured  
PSD values on both devices showed no significant  
statistical differences between them as regard  
(HVF=5.07, HEP=4.42) (Table 1). Eyes were clas-
sified according to severity of glaucoma to mild  
glaucoma which range from (2.0 :6.0 ), moderate  
(–6.1:–12.0) and severe >–12.01 according to  
Humphrey visual field results, severity distribution  
among the studied eyes were mild 35.3% (12/34),  
moderate 41.2% (18/34) and severe 23.5% (4/34).  
A comparison of MD by HVF and HEP in mild  
glaucoma was –3.89, –3.75 respectively, and for  
moderate glaucoma was –7.95 , –7.48 respectively  

and for severe glaucoma was –22.2, –22.87 respec-
tively which showed no statistically significant  
difference found between HVF and HEP regarding  

MD in mild, moderate and severe case (Table 2).  
A comparison of PSD by HVF and HEP in mild  
glaucoma was 2.67, 3.09 respectively, and for  
moderate glaucoma was 4.78, 4.51 respectively  
and for severe glaucoma was 9.17, 6.25 respectively  
which shows no statistically significant difference  
found between HVF and HEP regarding PSD in  
mild, moderate but there was statistically significant  
increase in the level of PSD in severe cases meas-
ured by HVF than those measured by HEP Fig.  
(1). A comparison between HVF and HEP regarding  

MD and PSD in mild, moderate and severe eyes  
separately revealed that there was no statistically  
significant difference found between HVF and  
HEP regarding MD in mild, moderate and severe  
cases with p-value=0.286, 0.865 and 0.327 respec-
tively. While there was no statistically significant  
difference found between HVF and HEP regarding  
PSD in mild and moderate cases with p-value=  
0.500 and 0.695 respectively but, also there was  
statistically significant increase in the level of PSD  
in severe cases measured by HVF than those meas-
ured by HEP with p-value=0.013.  

Table (1): Comparison between Humphrey Visual Field (HVF) and Heidelberg Edge Perimeter  
(HEP) regarding Mean Deviation (MD) and Pattern Standard Deviation (PSD) in  

all the studied eyes.  

HVF  HEP  Test value  p-value  

MD:  
Median (IQR)  
Range  

PSD:  
Mean ±SD  
Range  

–6.73 (–10.63-  
–32.71- –1.9  

5.07±3.48  
1.62-15.32  

–4.28)  –7.66 (–16.35-  
–28.52- –2.01  

4.42±2.60  
1.36-10.65  

–3.73)  –0.282*  

1.436•  

0.778  

0.160  

*: Wilcoxon Rank test.  
• :  Paired  t-test.  

Table (2): Comparison between Humphrey Visual Field (HVF) and Heidelberg Edge Perimeter  
(HEP) regarding Mean Deviation (MD) and Pattern Standard Deviation (PSD) in mild,  
moderate and severe eyes separately.  

HVF  HEP  Test value  p-value  

Mild:  
MD (median (IQR))  –3.89 (–4.28-  –2.99)  –3.75 (–5.88- –3.03)  –1.067*  0.286  
PSD (mean ±  SD)  2.67± 1.49  3.09± 1.25  0.698 •  0.500  

Moderate:  
MD (median (IQR))  –7.95 (–9.38-  –6.32)  –7.48 (–13.98- –3.23)  –0.170*  0.865  
PSD (mean ±  SD)  4.78±2.33  4.51±2.1  0.401•  0.695  

Severe:  
MD (median (IQR))  –22.2 (–27.15-  –18.43)  –22.87 (–27.78- –15.94)  –0.980*  0.327  
PSD (mean ±  SD)  9.17±3.77  6.25±3.79  3.303 •  0.013  
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Fig. (1): Pattern standard deviation in mild, moderate and  
severe eyes by Humphrey visual field and Heidelberg  
edge perimeter.  

Discussion  

Glaucoma is the second leading cause of blind-
ness in the world, the main goal of glaucoma  
management is to diagnose this disease when it is  

asymptomatic. Visual field testing is essential in  
the diagnosis and monitoring of glaucoma. How-
ever it is known that standard perimetry cannot  
detect VF defects until 40%-50% of ganglion cells  
have been lost, Quigley et al. [6] . In our study we  
tried to compare two types of perimetry using the  
same SAP III stimulus in both perimeter, the first  
was Heidelberg Edge Perimeter (HEP) and the  
second was Humphrey Visual Field analyser (HVF)  
for detecting glaucomatous field defect in a diag-
nosed POAG. Mean Deviation (MD) and Pattern  
Standard Deviation (PSD) were the main parameter  
in differentiating and detecting visual field changes.  

In our study, we found no statistically significant  
difference between HVF and HEP regarding MD  
in mild, moderate and severe cases with p-value=  
0.121, 0.584 and 0.494 respectively. While there  
was no statistically significant difference found  
between HVF and HEP regarding PSD in mild and  
moderate cases with p-value=0.500 and 0.695  
respectively but, also there was statistically signif-
icant increase in the level of PSD in severe cases  
measured by HVF than those measured by HEP  
with  p-value=0.0 13. This clarify that there was no  
statistically significant between two perimeters  
except in severe glaucoma in which HVF showed  
more increase in PSD than HEP than HEP. This  
study agrees with Ichhpujani et al., [7]  in that HEP  
results have similarities to SAP results, HEP and  
HVF have significant correlation to each other. It  
also agrees with Hasler et al., [8]  in that HEP seems  
to be more sensitive than conventional static per-
imetry in early detection of visual field alteration  

in patients between ocular hypertension and incip-
ient glaucoma. This study agrees with Calvo Perez  
et al., [9]  who reported that both perimetries showed  
a good correlation between their indices and global  
values, HEP tend to present MD and PSD values  
lower than Humphrey. It also disagrees with Kamil  
Kaczorowski et al., [10]  who compared both perim-
eters but in patients with ocular hypertension, they  

found that MD results obtained with HEP are lower  
than MD obtained with Humphrey perimeter, which  

might mean that HEP yields more accurate results  

and detects very early losses in the visual field,  
but we found that HVF presents PSD more HEP  
only in severe cases. Measuring glaucoma progres-
sion using visual fields is very difficult, even with  
sophisticated progression software, since many of  
our glaucoma patients are poor visual field testers;  
subjective analysis of glaucoma progression in  
these patients is very difficult. The ability to detect  
early field changes could be a valuable tool in  
assessing the diagnosis and progression of glauco-
ma, our study revealed that both HEP & HVF  
testing are useful methods in managing these pa-
tients. But the ability to measure early field defect  
is an important significant advantage for HEP over  
HVF in this group of patients. Nowadays it is said  

that glaucoma damage doesn't only affect optic  
nerve fibers, but also Retinal Ganglion Cells [RGC]  

Chen et al., [11] . The type and timing of cellular  
changes leading to RGC loss in glaucoma remain  
incompletely understood, including whether spe-
cific RGC subtypes are preferentially impacted at  
early stages of the disease Huberman et al., [12] .  
It seems that magnocellular retinal cells (M-cells)  
are more sensitive than parvocellular retinal cells  
(P-cells) and become some of the first to be dam-
aged in glaucoma [13] . Since these cells are very  
sensitive to glaucoma damage, they suffer complete  
loss at an early stage of glaucoma Hemmi et al.,  
[14] , which in turn influences the visual function  
and thus the visual field as well. Therefore, early  
detection of these defects is crucial to starting the  
treatment in time. It has been noted that substantial  
retinal ganglion cell damage can happen long  
before its detection using standard examinations  

assessing RGC damage Hood et al., [15] . Some  
authors, however, claim that M-cell damage does  
not affect the results of visual field examinations  
Swanson et al., [16] .  

Conclusion:  
There was no statistically significant between  

two perimeters except in severe glaucoma in which  
HVF show more increase in PSD than HEP.  
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