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Abstract- Background :  Glaucoma is the  second leading 
caused  of blindness in the world. Diabetes Mellitus is an 
independent risk factor in open angle glaucoma.. Among those 
who have suffered  DM will have impact on vascular 
autoregulation disturbance that small vessel involvement may 
cause the retina and optic nerve become more susceptible to 
pressure related damage 
       Aim : To identify the Retinal Nerve Fiber Layer (RNFL) 
thickness and optic nerve head parameters in open angle 
glaucoma patients with diabetic mellitus type 2 in Adam Malik 
Hospital. 
       Methods : A prospective, analytical observational with cross 
sectional methods was conducted at the Adam Malik Hospital 
from September 2014 to Mei 2014 after approved by the Ethics 
Committee for Health Research University of North Sumatera 
School of Medicine.. Thirty four open angle glaucoma patient 
with diabetus mellitus type 2 and thirty four patients primary 
open angle glaucomas as a control with age-matched subjects 
underwent a complete ophthalmological examination and 
imaging with Cirrus HD-OCT for the evaluation  RNFL and 
optic nerve head.  
       Result : Superior RNFL was statically significant thinner in 
diabetic group (P=0,0198) compared to the control group. There 
was no significant difference in temporal-nasal-inferior and 
average RNFL and there was no significant differences  in 
parameters of optic nerve head 
       Conclusion : The existence of diabetes should be seriously 
considered in evaluating the result of RNFL and optic nerve head  
by imaging. 
 
Index Terms- Open Angle Glaucoma, Diabetes Mellitus, RNFL 
 

I. INTRODUCTION 
iabetic is a complex disease resuting from the inability of 
the body to produce insulin, a hormone that takes sugar out 

of the blood and into cells where it can be used for energy.  
Diabetes most common in adult-onset diabetes. Adult-onset 
diabetes typically strikes those who are over 40, a family history 
of diabetes and certain ethnic groups(1,2,3) .In  Indonesia, there 
were 9 million cases of diabetes in 2008(4).  
        Glaucoma refers to a group of diseases that have common a 
characteristic progressive optic neuropathy with associated with 
visual function loss and higher of intraocular pressure as a risk 
factor(5,6).  Open Angle Glaucoma  (OAG) is characterized as a 
chronic, slowly progressive, optic neuropathy with characteristic 

patterns of optic nerve damage and visual field loss. Elevated 
IOP, advanced age, positive family history, myopia and Diabetes 
mellitus have contribute to the risk of developing this disease(7,8).  
        Several large epidemiological studies have reported  
positive associations between diabetes and open angle glaucoma. 
Glaucoma occurs more often in patients with diabetes (5%) than 
in the general population (2%)(9). There are clear biologically 
plausible mechanisms supporting an association between 
diabetes and OAG. Microvascular damage from diabetes could 
impair blood flow to anterior optic nerve, resulting in optic nerve 
damge and diabetes also impairs the autoregulation of posterior 
ciliary circulation, which may exacerbate glaucomatous optic 
neuropathy. Finally, individuals with diabetes may be vulnerable 
to elevated intraocular pressure with more severe visual field 
loss(9,10,11,12). 
        Evaluation of the retinal nerve fiber layer (RNFL), as a 
means of assessing optic nerve health, has been a well-
established clinical and investigational tool. Recent studies have 
supported the finding that diabetes mellitus was associated with 
thinning of RNFL(13,14) 

        The aim of our study  was to determine that diabetes 
mellitus type 2 was associated with thinning of RNFL. Patients 
with the disease were compared to primary open angle glaucoma 
with no DM as a control subjects of the same aged and sex. 
.RNFLthickness and optic nerve head enlargement was measured 
by Cirrus Ocular Tomographhy (Cirrus HD-OCT).   
 

II. SUBJECTS AND METHODS 
Subjects 
         This was a prospective, noninvasive, cross sectional study 
comprising 34 open angle glaucoma with diabetes mellitus type 2 
patient participants. These patients were selected among 
diabetics patients with one of criteria the  random serum glucose 
level >200 mg/dl, fasting glucose level >110 mg/dl and an 
HBA1C measurement >.6% in the last 6 months. Selection 
criteria included the presence of type 2 diabetes mellitus for less 
than 8 years without retinopathy. The control group consisted of 
34  subjects of  POAG as the same age range and sex as the open 
angle glaucoma with  diabetic patients.. All control subjects had 
no history of diabetes and had undergone  at least  one blood 
exam showing normal serum glucose levelsb(<110 mg/dL) and 
an HbA1C measurement <6% in the last 6 months.  
       Ethical approval was obtained from Uniiversity Sumatera 
Utara  ethics committee The aims and objectives of our study 
were explained to all participants in accordance to the 
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Declaration of Helsinki. A written consent was obtained from all 
patients by the researchers. 
        The participant included in open angle glaucoma with 
Diabetes Mellitus type 2 and POAG as a control  with 
glaucomatous appearance of optic disc on direct 
ophthalmoscope, glaucomatous visual field defect on SAP 
confirmed on two consecutive  VF test and had a history of 
elevated IOP. 
        Patients medical history was recorded,  viaual acuity was 
measured with the best possible correction, and IOP was 
measured with the use of a Goldmann applanation tonometry, 
visual field test with Octopus 301 Perimetry. All participants 
underwent gonioscpy (Carl Zeiss Meditec AG, Jenna, Germany). 
        Inclusion criteria: We included all patients who fulfilled the 
following criteria : age older than 40 years old, patients 
diagnosed as primary open angle glaucoma (POAG), open 
angles, good quality scans obtained in peripapillary RNFL 
thickness and optic nerve head  evaluation by Cirrus HD- OCT 
and visual field with reliable SAP. 
       Exclusion criteria : Criteria for the exclusion of a patient 
from the study were best corrected visual acuity on the Snellen 
Chart worse than 6/60, any ocular conditions including corneal 
disease and diabetic retinopathy, . 
       All patients had their RNFL measured by Cirrus HD- OCT 
(Carl Zeiss, Meditec, Dublin, CA). Cirrus HD-OCT (Carl Zeisss 
Meditec) improves on time-domain systems, allowing 
performance of up 27000 axial scans per second. Cirrus HD-
OCT imaging, the Macular Cube 200 x 200 Combo protocol was 
used. The protocol consists of two perpendicular line scans 
centered at the fovea followed by a cube scan also centered at the 
fovea.The line scans were 6 mm in the transverse direction, had a 
2 mm acial depth, and was composed of 200 x 200 axial scans. 
The Cirrus RNFL map represents a 6x6 mm cube of A-scan data 
centered over the optic nerve in which a 3.4 mm diameter circle 
RNFL data is extracted to create what is refered  It to as the 
TSNIT map (temporal, superior, nasal, inferior) is displayed as a 
false color scale with the thickness values by quadrants and clock 
hours, and the RNFL peaks give a sense of the anatomic 
distribution of nerve fiber axons represented by the superior and 
inferior bundles that emanate from optic neve. .SD OCT had a 
sensitivity of 83% and a specificity of 88%(15,16) 

       Cirrus HD-OCT also automatically outlines the optic nerve 
head, optic cup, and disc borders similar to mental estimations by 
clinicians, but then also calculates more objective measurements 
such as optic disc area and neuroretinal rim area in addition to 
the classic clinician subjective average. And vertical cup to disc 
ratio. This allows the 3,4 mm RNFL circle to always be centered 
in the same spot within the cube. ONH parameters have also 
been found to have excellent ability to discriminate between 
normal eyes and eyes with even mild glaucoma. The parameters 
found to have the greatest diagnostic capability are vertical rim 
thickness, rim area, and vertical cup to disc ratio. These ONH 
parameters were found to be as good as RNFL thickness 
parameters in diagnosing glaucoma(17).  
Standart automated perimetry 
       SAP was performed  with Normal strategy on OCTOPUS 
301 (Haag-Streit, InterzeagInternational AG, Schlieren, 
Switzerland). A reliable VF defect was defined as one with less 
than 33% fixation loss and less than 20% positive and negative 

catch trial. Glaucomatous VF defect was defined as MD >2.0 dB 
(equivalent to being triggered at the 5% level on the Humprey 
Field Analyzer) or both in at least two reliable examinations.(18) 

Statistical Analysis 
        The collected data write in the research publication and 
keep in the computer. The collected data keeped in computer 
analysed by using the statical software. To compare quantitative 
variables between the two groups, one way Anova test was used. 
Stastical analyses were performed with SPSS 19,0 and the level 
significance was  = 0,05 in all stastical test.  
 

III. RESULTS 
        The demographic parameters from 34 patients open angle 
glaucoma with diabetes mellitus and 34 patients control are 
presented in Table 1.   
 

Characteristic Open 
Angle 
Glaucoma 
with DM 
type 2 
x  ± SD 

Primary 
open 
Angle 
Glaucoma 
 
x ±SD  

P 
valu
e 

Sex    
- Men  15(52,90) 11(32,40)  

- Women  16(47,10) 23 (67,60)  
Age 47,00±8,1

6 
50,97±9,5
8 

0,36
9 

IOP 19,25±8,9
2 

18,74±9,1
3 

0,86
1 

BCVA  0,05 
0,010 

 0,07±0,10 0,41
0 

MD (dB) 4,05±1,07 3,65±0,87 0,87
5 

 
        Based the clinical characteristic there was no significant 
differences between the two groups (p>0,05). 
 

Table 2. RNFL Thickness Measurement 
 

RNFL parameter Open 
Angle 
Glaucoma 
with DM 
type 2 
x  ± SD 

Primary 
open 
Angle 
Glaucoma 
 
x ±SD  

P 
valu
e 

Average    
- Mean SD 60,43± 

16,68 
72,32± 
11,95 

0,54
3 

Inferior     
- Mean SD 75,67± 

15,02 
88,78± 
27,83 

0,46
9 

Superior    
- Mean SD 48,78± 

19,05 
79,25± 
14,39 

0,01
98 

Nasal     
- Mean SD 57,52± 72,83± 0,12
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21,20 17,40 1 
Temporal    

- Mean SD 47,74± 
18,15 

56,79± 
8,65 

0,98
5 

 
        From the table, all 5 RNFL parameters were significantly 
thinner in the open angle glaucoma with DM type 2 compared 
with POAG group, but only in the superior average statistically 
significant difference (p<0,05). 
 

Table 3. ONH parameter 
 

ONH  parameter Open 
Angle 
Glaucoma 
with DM 
type 2 
x  ± SD 

Primary 
open 
Angle 
Glaucoma 
 
x ±SD  

P 
valu
e 

CDR 0,72 0 
±,14 

0,68 ±  
0,15 

0,61
2 

CD Vertical 0,73  ± 
0,16 

0,69 ± 
0,13  

0,54
3 

CD Horizontal  0,70 ± 
0,21 

0,65 ±  
0,19 

0,57
1 

 
        From the table,  all 3  optic nerve head parameters had 
enlargement but statistically no significant difference (p>0,05). 
 

IV. DISCUSSION 
        Glaucoma is the second leading caused blindness after 
cataract in the world. Glaucoma referes to a group of diseases 
with optic neuropathy and decreased of visual field and higher 
intraocular pressure and diabetes mellitus as a risk factor(5,6,7) . 
Diabetic is a complex disease resuting from the inability of the 
body to produce insulin, a hormone that takes sugar out of the 
blood and into cells where it can be used for energy(1).  Diabetes 
mellitus may also alter the function of nonvascular cells 
.Exprimental studies in diabetic rats showed evidence of retinal 
ganglion cell loss or damage. In humans, both histological and 
immunohistochemical studies provided evidence of loss of 
retinal ganglion cells(19,20).  
        Qualitative photographic evaluation of RNFL in diabetic 
patients showed evidence of thinning. The defect was associated 
with advanced age and higher levels of retinopathy. Therefore 
the objective determination of RNFL thickness is essential. 
Determination of RNFL defects using OCT  confirmed that the 
thinning is associated with the presence of diabetes mellitus(21,22). 
In our study, we observed thinning of RNFL and ONH by using 
Cirrus HD-OCT.  
       Furthermore, we demonstrated that there was a statistically 
significant reduction in superior average in open angle glaucoma 
with DM type 2. Diabetes mellitus is characterized by 
obstruction and disruption of the basic membrane of small blood 
vessels. It has been hypothesized that superficial capillary vessels 
responsible for the perfusion of the nerve fibers and optic nerve 
head become ischemic. This may explain why there are early 
disruptions in vision, suh as reduction in contast sensitivity, 

impaired evoked visual dynamics and deterioration of visual 
fields in diabetic patients before vascular lesions are 
detected(23,24,25). 
       In previous studies from Sugimoto, thinning of RNFL was 
found more prominent in the  superior area, and it suitable with 
our study that found the thinning RNFL in superior area(26).  
       From the optic nerve head assessment, there was not 
statistically significant difference in Cup/Disc Ratio Vertical, 
Horizontal, and Cup Disc Ratio between the two groups. 
Alexander Fredrich found the optic nerve morphology with 
stereophotography there was no statistically significant 
difference in open angle glaucoma with DM compared to without 
DM(27). 
       In conclusion, we found there was significant thinner of 
superior average RNFL in open angle glaucoma with DM type 2. 
Therefore, RNFL thickness in diabetic patients may prove a 
valuable tool in the assessment and routine monitoring and its 
associated visual deficits. Nonetheless, it is still premature to 
advocate the routine measurement of RNFL thickness as a means 
of detecting early changes in diabetics. Well design, good quality 
prospective longitudinal clinical trials on larger populations are 
therefore needed.   
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