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ABSTRACT

Purpose: To assess the ocular blood flow in Diabetic and non-
Diabetic Primary Open Angle Glaucoma (POAG) patients.

Design: Prospective comparative study.

Material and Methods: A total 100 eyes of 50 POAG patients
was included in the study and divided into two groups, Group 1 (25
POAG patients without Diabetes mellitus) and Group 2 (25 POAG
patients with Diabetes mellitus). Colour Doppler Imaging (CDI) of
Ophthalmic artery and Central retinal artery were studied and peak

systolic velocity (V max), End diastolic velocity (V min) and Resistivity
Index (RI) were assessed.

Results: Ocular blood flow in Group 2 showed a reduction in V
max, V min and increased RI compared to Group | with a statistically
significant reduction in the central retinal artery flow (V max (p=0.01),
V min (p=0.07) and RI (p=0.03).

Conclusion: CDI showed a significant reduction in the ocular blood
flow of POAG patients with Diabetes mellitus.
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INTRODUCTION

Glaucoma is a degeneration of optic nerve with typical visual field
defects and elevated Intraocular Pressure (IOP). But elevated I0OP
alone is not sufficient to explain the mechanism of glaucomatous
damage. Vascular factors have been implicated in causation of
glaucomatous optic nerve damage [1].

Various techniques are available for assessment of ocular blood
flow viz Pulsatile ocular blood flow, Measurement, Scanning laser
flowmetry, ICG angiogram, Laser Doppler flowmetry and colour
Doppler Imaging, Heidelberg retinal angiogram.

Blood flow to the optic nerve head can be analyzed by Doppler
Sonographic Imaging (D) of central retinal artery and ophthalmic
artery or by laser Doppler flowmetry.

Colour Doppler Imaging (CDI) uses the principle of Doppler shift in
frequency, in Hertz, to measure the blood flow velocity in cm/sec.
In the imaged area, red Colour denotes flow towards the probe and
blue Colour away from the probe. The parameters usually studied
are Peak systolic Velocity (V max), End Diastolic Velocity (V min) and
Resistivity index (Rl).

Rl is not altered by the angle of Doppler since it is a ratio but V max
and V min are altered by the angle of Doppler. Hence, Rl can be a
useful measure to study the difference between various groups of
patients and also avoid any inter-observer bias [2]. CDI in diabetic
patients with or without diabetic retinopathy has shown significant
alterations in the flow parameters in ophthalmic artery (OA) and
central retinal artery (CRA) [3]. CDI in patients with glaucoma has
correlated the visual field deterioration with flow abnormalities in OA
and CRA [4]. There is an increased incidence of Primary Open Angle
Glaucoma (POAG) in diabetics [5] and in both conditions CDI of
retro-bulbar circulation has been shown to have abnormalities by
many studies [2,3,6-8]. In this study, we have analyzed by CDI, the
difference in flow parameters in CRA and OA in glaucoma patients
with and without diabetes mellitus.

MATERIAL AND METHODS

The study was carried out in a rural teaching medical college hospital
from January 2008 to December 2010. The study was carried out
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with approval from hospital ethics committee. The radiologist who
performed CDI was blinded regarding the diagnosis.

Fifty eyes (25 patients) of POAG with normal blood glucose values
(Group 1) and 50 eyes (25 patients) of POAG with diabetes mellitus
(Group 2) were included in the study. Patients with evidence of
ocular inflammation, previous intraocular surgery or laser treatment
and systemic hypertension were excluded from the study. POAG
cases confirmed by diurnal variation of IOP, fundus examination,
automated perimetry and gonioscopy were subjected to CDI.

CDI was performed with GE, Voluson 730 PRO with a probe of 6-12
MHz. The parameters measured in each eye were Peak systolic
Velocity (V max), End Diastolic Velocity (V min) and Resistivity index
(RI) of OA [Table/Fig-1] and CRA [Table/Fig-2]. RI was calculated
using the formula Rl= V max-V min/V max. The results were
analyzed by Smith’s statistical package.

RESULTS

The mean age of the patients in the Non-Diabetic group was 58
years (50-73) with 15 males and 10 females. In the diabetic group
the mean age of the patients was 56 years (52-75) and included 14
males and 11 females.

Ophthalmic artery blood flow velocity in the Diabetic group showed
a decrease in peak systolic velocity (43.34 cm/sec Vs 46.62 cm/
sec) and Rl was increased (0.71 Vs 0.65) in comparison to the Non-
Diabetic group. But the difference was not statistically significant
[Table/Fig-3]. On the other hand Retinal artery blood flow velocity
showed a decrease in peak systolic velocity (17.93 cm/sec Vs 29.72
cm/sec) and Rl was increased (0.72 Vs 0.50) and the difference was
statistically significant for RI [Table/Fig-4] among the two groups.

DISCUSSION

Vascular etiology of glaucoma explains cases with glaucomatous
damage in spite of well controlled IOP and also Normal Tension
Glaucoma (NTG). Ischemia can be documented by measuring blood
flow. The volume of blood flow cannot be measured by Doppler but
the velocity of blood flow and resistivity index are sufficient indicators
regarding the perfusion of optic nerve head.
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[Table/Fig-2]: Retinal artery doppler study

V max V min RI
Group 1 46.62 + 5.21 16.14 £ 1.27 0.65 + 0.03
Group 2 43.34 + 4.86 1251 +£2.15 0.71 £0.02
p-value 0.1824 0.5085 0.4338

V max V min RI
Group 1 29.72 + 2.63 14.86 £ 1.17 0.50 + 0.03
Group 2 17.93 £ 2.52 5.03 +2.68 0.72 +0.04
p-value 0.0163 0.07 0.03

[Table/Fig-4]: Colour doppler imaging parameters of ophthalmic artery

Various studies have shown a decrease in ophthalmic artery and
retinal artery perfusion in POAG and NTG cases [6-8]. The same
has also been correlated by laser Doppler velocimetry [9]. Various
authors have studied the role of CDI in retro bulbar blood flow in
diabetics. Increased Rl in CRA and OA and decreased blood
velocity in CRA in diabetics without diabetic retinopathy has been
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shown suggesting retro-bulbar vascular flow disturbance before the
onset of diabetic retinopathy [3].

In our study we have shown a decreased blood flow (V max and
V min) in OA and CRA in POAG patients with diabetes mellitus in
comparison to otherwise normal POAG patients though the trend
was not statistically significant (p>0.05). But the Rl was increased in
both OA and CRA of POAG patients with diabetes and the increase
in Rl of CRA was statistically significant (p<0.05). In a major review
on CDI RI was found to have the lowest co-efficient of variation
among the various parameters used and flow parameters can
vary according to the observer and machine used [3]. In our study
there is a definitive alteration in Rl in diabetics with POAG which
indicates disturbance in ocular blood flow as a significant cause
of the pathology in addition to elevated IOP in patients with POAG
and diabetes mellitus. This study supports the vascular theory of
POAG as well as establishing further the role of diabetes mellitus in
predisposing to POAG.

LIMITATIONS

In our study, the lower number of patients in each group, and the
variations in severity of diabetes and Diabetic retinopathy were not
studied moreover associated co-morbid conditions in these patients
were not taken into consideration.

CONCLUSION

Colour Doppler Imaging has shown significant optic nerve head
perfusion abnormality in patients with both POAG and diabetes
mellitus. This study shows the value of Colour Doppler Imaging in
the assessment of Primary Open Angle Glaucoma in a non- invasive
and reproducible way.
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