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Abstract
Introduction: Alteration in ocular perfusion pressure and increased venous resistance are known to be associated with glaucoma.
Examination of spontaneous venous pulsations can be a surrogate method for assessing the circulation status of optic nerve head
and retina. This study is aimed at assessing the prevalence of the spontaneous venous pulsation (SVP) over the optic disc in patients
with open angle glaucoma and its co relation to ocular perfusion pressure.
Aim: To analyze the co relation between the presence of spontaneous venous pulsations and ocular perfusion pressure in POAG,
NTG, OHT and controls
Materials and Methods: This cross sectional, prospective study. Study period was conducted from September 2013 to June 2015.
The study included 334 eyes of 167 patients, (52 patients POAG, 35 each in NTG, OHT and 45 in control group). Spontaneous
venous pulsations (SVP) were observed on dilated fundus examination using slit lamp bio microscopy (frequency observed for
20sec) by two ophthalmologists who confirmed each other’s findings. Blood pressure was measured in all these patients and ocular
perfusion pressure was analysed.
Statistical analysis: Data was analysed using SPSS 16.0 software. Univariate analysis was done.
Results: SVP was absent in 64.4% of POAG (P<0.001) 15.7% of NTG (P=0.871), 10.3% of OHT (P=0.252) and 16.67% of
controls. Correlation of mean ocular perfusion pressure and absence of SVP did not show any statistically significant association.
Systolic perfusion pressure showed statistically significant co relation to absence of SVP in NTG (p=0.002), OHT (p=0.03).
Diastolic Perfusion pressure and absence of SVP was significant in OHT group (p=0.03).
Conclusions: Spontaneous Venous Pulsation has a predictive value as a surrogate method of assessing ocular blood flow, probably
an indicator of vascular resistance in the pathogenesis of open angle glaucoma.
Keywords: Blood pressure, Open angle glaucoma, Spontaneous venous pulsations.

Introduction
Spontaneous venous pulsation (SVP) is seen as
rhythmic variation in the diameter of the vein on the
optic nerve head. It is reported in approximately 80% to
90% of healthy individuals.(1) Studies have shown that
SVP is significantly less common in patients with
glaucoma than in glaucoma suspects.(1,2,3) Studies also
suggest that glaucoma progression is seen in patients
with increased venous pulse pressure.(4) However role of
SVP in glaucoma still remains controversial. To the
knowledge of the author, not many Indian studies have
assessed the co relation of SVP and Ocular perfusion
pressure in glaucoma patients. The current study mainly
aims at observing the SVP in Indian patients with POAG,
OHT and NTG when compared to the normal subjects
and its co relation to ocular perfusion pressure.
Materials and Method
The current cross sectional study was conducted in
the Department of Ophthalmology in a tertiary care
Centre during the period of September 2013 to June
2015. The patients attending the Ophthalmology
department who met the diagnostic criteria of POAG,
NTG and OHT were included in the study. Anticipating
that the occurrence of glaucoma among the study

population to be 4% and with a 95% confidence level,
the minimum sample size of 128 subjects (32 subjects in
each group- POAG, NTG, OHT and controls)was
chosen. The study included 334 eyes of 167 patients, of
whom 52 patients (104 eyes) belonged to POAG, 35 each
in NTG, OHT (70 eyes in each group) and 45 patients in
control group (90 eyes).
Inclusion criteria: Patients visiting the ophthalmology
department of a tertiary care centre who were above the
age of 40 years and were diagnosed to have POAG, NTG
and OHT following a detailed ophthalmologic
evaluation were included.
 POAG (IOP>21mm of Hg with glaucomatous disc
and field changes)
 NTG (IOP<21mm of Hg with glaucomatous disc
and field changes)
 OHT (IOP>21mm of Hg with normal disc and field)
Exclusion criteria
 History of ocular surgery other than uncomplicated
cataract surgery
 History of ocular trauma, uveitis, secondary
glaucoma etc.
 Other causes affecting visual fields and patients not
willing to give consent.
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Age matched controls were selected who came to
the department with complaints such as difficulty in
reading or dry eye etc.
Ethical clearance was obtained from institutional
Ethics Committee.
Spontaneous venous pulsations were observed on
dilated fundus examination using slit lamp bio
microscopy (frequency observed for 20 seconds) by two
ophthalmologists to confirm the finding. Intraocular
pressure (IOP) was measured using Goldman
Applanation Tonometer, detailed anterior segment and
fundus evaluation by slit lamp bio microscopy was done
in all selected subjects. The blood pressure was
measured in all individuals between 9 am to 11 am and
the SPP, DPP, MOPP, MAP were calculated as follows:
Systolic perfusion pressure (SPP) = SBP - IOP (Systolic
blood pressure - intraocular pressure)
Diastolic perfusion pressure (DPP) = DBP - IOP
(Diastolic blood pressure - intraocular pressure) Mean
ocular perfusion pressure = (2/3) (MAP - IOP) ((2/3)
(Mean arterial pressure –intraocular pressure)).
Mean arterial blood pressure (MAP) =DBP + (1/3) (SBP
- DBP).
The data was coded and entered into Microsoft excel
spreadsheet and was analyzed using SPSS 16.0 software.
Univariate analysis was done and a probability value (‘p’
value) of < 0.05 was considered as statistically
significant.
Results
The study included a total number 334 eyes of 167
patients of whom 52 patients (104 eyes) belonged to

POAG group, 35 each to NTG and OHT (70 eyes in each
group) and 45 patients to control group (90 eyes).
The mean age of the patients was 64.29 years in
POAG, 63.81 in NTG, 60.69 in OHT and 60.7 years in
the controls. Analysis of the gender distribution showed
that males were more than the females in POAG and
NTG group (63.5% and 62.9%) while females were more
in OHT (54.3%)
Frequency of occurrence of spontaneous venous
pulsation in the study group showed that SVP was absent
in 64.43% of the POAG patients while only 15.7% of
NTG and 10.3% of OHT had absent SVP. (Table 1)
Univariate analysis of occurrence of spontaneous
venous pulsations in open angle glaucoma when
compared to controls showed the following results:
In the POAG group there was a statistically
significant association with the absence of SVP
(p=0.0001) while the NTG and OHT group did not show
statistically significant association. (Table 2)
Co-relation of systolic perfusion pressure, diastolic
perfusion pressure and mean ocular perfusion pressure to
the absence of SVP showed the following:
The NTG and OHT groups showed a statistically
significant association (p=0.002 and 0.03 respectively)
between SPP and absence of SVP. However there was
no such co relation seen in the POAG group. (Table 3).
The OHT group showed a statistically significant
association (p=0.03) between diastolic perfusion
pressure and absence of SVP but not in POAG or NTG
group. (Table 4).
There was no statistically significant association
between absence of SVP and Mean ocular perfusion
pressure in any of these three groups: POAG (p=0.361),
NTG (p=0.383), OHT (p=0.455). (Table 5)

Table 1: Distribution spontaneous venous pulsations in all the four groups
SVP
POAG
NTG
OHT
Controls
n=104
n=70
n=70
n=90
Present
35.57%
84.28%
89.7%
83.33%
(37/104)
(59/70)
(61/70)
(75/90)
Absent
64.43%
15.72%
10.3%
16.67%
(67/104)
(11/70)
(9/70)
(15/90)
Table 2: Univariate analysis showing the co-relation of SVP in POAG, NTG and OHT with the controls
SVP
POAG
NTG
OHT
Controls
N=
%
N=
%
N=
%
N=
%
Present
37
35.57
59
84.28
61
89.7
75
83.33
Absent
67
64.43
11
15.72
7
10.3
15
16.67
P value
<0.0001
0.871
0.252
Table 3: Comparison of absence of SVP and Systolic perfusion pressure (SPP) in four groups
SPP
OAG
NTG
OHT
Controls
n=104
n=70
n=70
n=90
90-110
65.7%
9.3%
10.6%
10.3%
n=44/67
n=4/43
n=5/47
n=7/68
110-130
69.2%
42.9%
0
33.3%
n=9/13
n=6/14
n=0/7
n=3/9
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58.3%
n=14/24
p=0.277

0%
n=0/13
p=0.002

37.5%
n=6/16
p=0.032

18.2%
n=2/13

Table 4: Comparison of absence of SVP & DPP (diastolic perfusion pressure) in four groups
DPP
OAG
NTG
OHT
Controls
n=104
n=70
n=70
n=90
<60
64.9%
23.1%
14.7%
14.3%
n=24/37
n=4/13
n =5/34
n=2/14
60-90
63.6%
12.3%
17.1%
13.5%
n=42/66
n=7/57
N=6/35
N=10/76
>90
100%
---------0%
--------------n=1
n=0/1
(p=0.080)
(p=0.540)
(p=0.032)
Table 5: Comparison of absence of SVP and Mean Ocular Perfusion Pressure (MOPP) in four groups
MOPP
OAG
NTG
OHT
Controls
n=104
n=70
n=70
n=90
30-40
64.5%
0%
16.7%
0%
n=20/31
n=0/3
n =3/18
n=0/11
40-50
72.0%
20.5%
11.8%
13.6%
n= 36/50
n=9/44
n=4/34
n=8/59
50-60
47.60%
6.7%
25%
12.5%
n=10/21
n=1/15
n=4/16
n=2/16
>60
100%
0%
0%
50
n=1
n=0/8
n=0/2
n=2/4
(p=0.36)
(p=0.38)
(p=0.45)
Discussion
Although the actual mechanism of absence of SVP
and its role in glaucoma is still controversial, there are
reports suggesting the association of glaucoma with
increased retro-laminar venous resistance.(5) Increased
venous resistance could reduce ocular blood flow, thus
examination of the SVP may be a surrogate method for
evaluating the status of the optic nerve and retinal
circulation.(1,6,7)
The present study included 334 eyes of 167 patients,
of whom 52 patients had POAG, 35 each had NTG, OHT
and 45 subjects were in the Control group.
Out of the 167 patients, 54.6% were males. The
mean age was 60.51 years among the four groups.
Almost similar age and gender ratio was noted in other
studies by Leske et al, Luciano Bonomi et al, and Ying
Feng Zheng et al.(8,9,10)
Morgan et al reported that SVP was absent in 46%
of patients with glaucoma and in 25% of glaucoma
suspects. (11) Similarly Legler et al found absent SVP in
35.9% of glaucoma patients as compared to 24.7% of
suspects.(12) Balaratnasingam et al also reported that the
absence of SVP was a risk factor for glaucoma
progression.(13)
Kim et al studied the association of absence of SVP
and optic disc hemorrhage. They reported that SVP was
absent in 40.3% of the glaucoma patients but there was
no co relation between the absence of SVP and the
occurrence of disc hemorrhage.(14) Seo et al in another

study showed that spontaneous venous pulsations were
absent in glaucoma patients especially in the lower teens
(<15 mm of Hg) of intraocular pressure. (15)
The present study showed that the absence of
spontaneous venous pulsation was higher in Primary
Open Angle Glaucoma (64.43%) as compared to
controls (16.67%) and the association was found to be
significant (p<0.0001). This indicates a decreased optic
nerve head perfusion resulting in progressive optic nerve
damage in POAG as compared to controls. However, the
absence of spontaneous venous pulsations in Normal
Tension Glaucoma was 15.72%, (p=0.871), in Ocular
Hypertension was 10.3 %,( p=0.252) as compared to
Controls (16.67%) and the association was not
significant.
Luis A Pinto, et al had studied the absence of
spontaneous venous pulsation (SVP) as a vascular risk
factor for primary open-angle glaucoma (POAG) using
colour Doppler imaging (CDI) and concluded that
Glaucoma patients had decreased CRV velocities and
also found that SVP was less prevalent in glaucoma
patients (50% in POAG, 51% in NTG as compared to
82% in healthy controls).(3)
In the current study, the blood pressure of the cases
and controls was measured and the systolic perfusion
pressure, diastolic perfusion pressure and ocular
perfusion pressure were co related to the absence of SVP.
There was a significant association between systolic
perfusion pressure and spontaneous venous pulsations in
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NTG (p=0.002), OHT (p=0.032) as compared to controls
while we could not establish a significant association
between POAG as compared to controls (p=0.277).
Leske et al had studied various risk factors of open
angle glaucoma in African population and found that for
every 10mm of Hg increase in SPP the relative risk of
glaucoma decreased by 0.87 times.(2) Luciano Bonomi et
al and Ying Feng Zheng did not find demonstrable
correlation between systolic perfusion pressure and
prevalence of POAG, NTG.(9,10)
Present study also found a significant association
between diastolic perfusion pressure and spontaneous
venous pulsations in OHT (p=0.032) as compared to
controls. However the association was not found to be
significant in POAG (p=0.08) and NTG (p=0.540) as
compared to Controls.
Leske et al in their study of open angle glaucoma in
African population found that diastolic perfusion
pressure of less than 53 mm of Hg was associated with
2.2 times increased risk of developing OAG.(8) Luciano
Bonomi et al found a significant correlation between
lower diastolic perfusion pressure and primary open
angle glaucoma but there was no significant correlation
between low diastolic perfusion pressure and normal
tension glaucoma.(9)
Ying feng Zheng et al found that, for every 10mm
of Hg decrease in diastolic blood pressure and diastolic
perfusion pressure the relative risk of OAG increased by
1.22 times.(10)
In this study, the results of comparison of mean
ocular perfusion pressure and absence of SVP showed no
statistically significant association in any of the three
groups. Similarly, Luciano Bonomi et al found no
significant correlation between the mean ocular
perfusion pressure and POAG.(9)
However, in contrast, Leske et al found that mean
ocular perfusion pressure below 40 mm of Hg was
associated with 2.6 times increased risk of open angle
glaucoma.(8) Ying Feng Zheng et al also found that lower
MOPP was associated with 1.73 times increased risk of
open angle glaucoma.(10)
Repeated assessment of SVP over the period of
observation of patients for glaucoma progression as
compared to single assessment, might throw more light
on the research question.
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Conclusion
To summarise, the present study showed variable
association of SVP as a surrogate indicator of vascular
resistance. Observation of SVP, being a simple test can
only compliment other tests in predicting the prognosis
of primary open angle glaucoma.
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