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Abstract: Primary open angle glaucoma is the second most common cause of blindness can be associated with systemic and vascular 

disease especially hypertension affects ocular blood flow and optic nerve perfusion. Aim: Correlation of primary open angle glaucoma 

with systemic disease, hypertension and other vascular disease. Methods: In 100patients we have carried out basic demographic data 

(age, gender, residence) and general ophthalmic anterior as well as posterior segment examination with detail glaucoma work up 

including applanation tonometry, fundoscopy, gonioscopy, pachymetry, perimetry, and HRT. Then repeat examination was carried out 

after 1 week, 1 month, 3 months, 6 months, and after 1 year. Patients having vascular disease were referred to physician for complete 

medical check up. Study design: Study carried out in routine O.P.D patients diagnosed of glaucoma. Results: Out of 100 patients 

majority were male patients and the rest were female patients.63% were male and 27% were female patients.72% were suffering from 

HTN and 7% suffering from DM. Conclusion: There is a major correlation of POAG with hypertension, DM being the second most. 

Both ways patients of HTN and DM and patients above 40 yrs of age should be screened for glaucoma and all patients of glaucoma 

should undergo routine medical examination. 
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1. Introduction 
 
Glaucoma is one of the major cause of blindness in 
developing countries, most of the time Open angle glaucoma 
is asymptomatic characterized by open angles, increased 
intraocular pressure with significant RNFL loss, disc 
changes, visual field loss .There is progressive loss of retinal 
ganglion cells besides the mechanical effects of raised IOP 
on the optic nerve head(ONH) several vascular factors leads 
to hypo-perfusion of ONH and play important role in 
pathogenesis in progression of primary open angle 
glaucoma(POAG).There are two theories: (1) vascular (2) 
ischemic. 
 
There are many risk factors for POAG. Elevated intra ocular 
pressure is considered the most important risk factor. 
Number of vascular factor has been identified as risk factor 
and lead to hypo-perfusion of optic nerve head and play an 
important role in pathogenesis and progression of POAG. 
Elevated BP is associated with increased IOP leading to 
increase risk of glaucoma but excessive lowering of BP may 
cause a drop in ocular perfusion pressure and subsequent 
ischemic injury. 
 

2. Material and Methods 
 
This study was carried out in glaucoma patients visiting our 
hospital to find correlation of primary open angle glaucoma 
with HTN, DM, IHD and hypothyroidism. This study was 
done in 100 patients visiting our O.P.D during one year 
period. Routine ophthalmic detailed history and both general 
and systemic, family history, personal history, history of 
ocular disease, history of medication, history of surgery was 
taken. Detail eye examination both eye visual acuity, torch 
light examination, refraction, slit lamp examination for 

anterior segment (conjunctiva, cornea, anterior chamber 
depth, iris colour and pattern, pupil, lens) IOP was taken 
with applanation tonometer, CCT taken with pachymeter, 
gonioscopy was done, fundus examination after pupillary 
dilatation was done to see the size, shape, colour of the disc , 
cup disc ratio, vascular changes, and detailed retinal 
evaluation. Patients were followed up after 10 days after 
starting of first drug, 1 month, 3 months, 6 monthly after 1 
year. Perimetry was done at 1st visit, 6 month, and one year. 
 
HRT was done every 6 months and repeated after 1 year. 
Patients were referred to physician for complete medical 
evaluation. 
 
Criteria for diagnosis: 
 Intra ocular pressure b/n 21 – 40 mm Hg, and more. 
 Indirect gonioscopy showing all the structures, cilliary 

body, iris root, trabecular meshwork, schwalbe’s line, or 
any 3 structures. 

 Fundus/disc examination: with direct ophthalmoscopy, 
78D and indirect ophthalmoscope was done:- RNFL 
defect/loss, abnormal disc/cup/rim, cup: disc ratio 
difference of more than 2 between two eyes and bilateral 
asymmetry, notching, nasalisation of vessels, lamellar dot 
signs, optic atrophy 

 Vascular changes:Bayonetting, Baring of circumlinear 
vessel, overpass  

 
Perimetry was done with octopus perimeter on 1st visit, 
repeated every 3rd, 6th month and 1 year. 
 
3. Results 
 
In our study 10% male had f/H/O open angle glaucoma. 5 % 
female had F/H/O open angle glaucoma. 59% male had 
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grade III angle.26% female had grade III angle.41% male 
had grade IV angle. 86% female had grade IV angle.8% 
male and 2% female were operated for AGS. Out of all 49 
male were suffering from HTN, 23 female were suffering 
from HTN. 6 male and 1 female had DM, 2 male and 1 
female had hypothyroidism. Some detected of HTN and DM 
after coming to our OPD. 
 
(1) According to IOP distribution: 

 
IOP range (mmHg) Male Female 

<16 17 13 
16-20 36 10 
21-30 08 03 
>30 02 01 

 

 
 
(2) According to Gonioscopy: 

Structures visible Male Female 
All structures visible 26 20 
3 structures visible 37 07 

 

 
 
(3) According to CCT: 

µm Male Female 
555 2 1 

515-535 20 13 
485-455 38 11 

445 3 2 
 

(4) According to RNFL loss 
Type of defect Male Female 
Striation loss 13 09 
Wedge defect 20 07 

Total RNFL loss 30 11 
 
(5) According to disc evaluation: 

CD ratio Male Female 
0.4-0.6 20 09 
0.6-0.8 41 17 

0.9 02 01 
 
 

(6)According to DDLS scale: 
Scale Male Female 

0a 13 06 
0b 07 03 
4 29 11 
5 12 06 
6 02 01 

 

4. Discussion 
 
Glaucoma is one of the major causes of visual impairment in 
developing countries. 67million individuals worldwide have 
glaucoma. It is linked to various vascular and endocrinal 
disorders. It is slowly progressive and asymptomatic. POAG 
accounts for 70% of all over cases. Socio-demographic 
variables include age, sex, occupation, and level of 
education. HTN affects blood flow & disc perfusion. Most 
of the patients were above 40 yrs (52-80 yrs) of age. The 
major age group was between 60-70yrs of age and having 
systemic problem like HTN (most common), DM, IHD, 
Hypothyroidism. In our study patients of POAG major 
patients were suffering from HTN almost 72% .Table no.2 
showing IOP distribution states that major patients were 
controlled with medical line of treatment, 10 patients had to 
undergo anti glaucoma surgery. Most of the patients were 
having cup/disc ratio between 0.6-0.8 (male:41 
female:17).Many epidemiological studies have investigated 
the relationship between OAG and diabetes mellitus and 
some of they provide evidence for a positive association. 
DM causes sclerosis of trabecular meshwork, which impedes 
the outflow of aqueous humour and then leads to elevated 
IOP and OAG. DM affects small vessels supplying optic 
nerve. In our study major correlation was with HTN. Out of 
all 100 patients 72 patients were suffering from HTN. 7 
patients were suffering from DM. Out of 100 patients 2 male 
and 1female was suffering from hypothyroidism, this shows 
association of primary open angle glaucoma with it. 

 

 
Systemic hypertension is a major health issue affecting more 
than 25% of the adult population worldwide; its prevalence 
is predicted to affect more than 1.5 billion individuals by 
2025. Hypertension adversely affects not only the heart and 
kidneys, but is also associated with wide range of major eye 
disease, including glaucoma.  
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Hypertension is thought to increase the risk of the 
development and progression of glaucoma. Direct 
microvascular damage caused by hypertension could worsen 
blood flow to the anterior optic nerve. Auto regulation of the 
posterior cilliary circulation could also be impaired by 
hypertension. Anti hypertensive therapy could induce 
hypotensive episodes, especially at night, which could injure 
the optic nerve. Hypertension increased the risk of OAG by 
more than 50% after adjustment for other glaucoma risk 
factors such as intraocular pressure. Majority of population 
based study was reported as position associated or 
correlation between systolic blood pressure, diastolic blood 
pressure and intraocular pressure. There is a pulled average 
IOP increase of 0.26mm Hg and 0.17mm Hg associated with 
a 10mm Hg and 5mm Hg increase in diastolic BP with 
similar results seen in cross sectional and longitudinal study. 
This trend may be because of systemic HTN increases 
IOPvia overproduction not impaired outflow of aqueous 
humour. 
 
In Blue mountain eye study HTN was present in 45.7% of 
subjects and was significantly associated with OAG. This 
relation was strongest in subject with poorly controlled 
treated HTN. However they did not exclude nocturnal 
hypotensive episodes among treated subjects. HTN was also 
associated with ocular HTN. Which reflect influence of BP 
and IOP. 

 
The Baltimore eye survey showed an age related association 
between BP and glaucoma in younger patients HTN showed 
productive effect that might improve OPP(ocular perfusion 
pressure). OPP can be defined as a systolic diastolic or mean 
OPP. The mean OPP can be calculated as 2/3rd of the mean 
arterial BP-IOP. Systolic OPP is difference between 
systemic SBP and IOP whereas diastolic OPP (DOPP) 
equals the DBP-IOP. DOPP is regarded as independent risk 

factor for glaucoma. In older patient positive effect is lost 
and increase risk of glaucoma is seen most likely as a result 
of BP alteration induced by arterial HTN with disturbed 
oxygen and nutrition supply. Another important 
consideration is the relation between BP, IOP and OH. 
Elevated IOP is most important risk factor, so relation 
between BP and IOP should be considered in evaluating 
association between POAG and HTN. 

 

 
 
Memarzadeh et al. showed no association between OAG and 
conventionally defined systemic HTN. However, the 
relationship was found across range of BP rather than by 
arbitrarily dividing definition. Elevated systolic and mean 
arterial BP was significantly associated with high prevalence 
of OAG independent of the impact of IOP. Several studies 
demonstrated that increase in BP is associated with an 
elevated IOP leading to increase risk of glaucoma. 
Microangiopathy can lead to increase in end organ damage 
including the retina and optic nerve.HTN must be treated 
because it is an important risk factor for Cardiovascular 
mortality and morbidity. Excessive BP lowering in 
glaucoma pt may cause drop in OPP and systemic ischemic 
injury 

 
5. Conclusion 
 
In our study it was found that of all systemic disease mostly 
HTN& few percentage of DM were the major disease 
correlating to POAG. Almost 72% were having HTN, so 
compound vasculature indices making optic disc vulnerable 
to damaged by fluctuation by intraocular pressure. Both 
ways patients of HTN and DM and other systemic diseases 
above 40 yrs should be screened for open angle glaucoma. 
Patients should undergo routine medical examination 
especially BP with all investigation 

 
References 

 
[1] A.Bowe, M.Grunig, J.Schubert, Et Al, ’’Circardian 

variation in arterial BP and glaucomatous optic 
neuropathy-a systemic review and meta analysis, 
’’American journal of Hypertension, vol.28, no.9, 
pp.1077-1082, 2015. 

[2] A.Huck, A.Harris, B.Siesky et al, ’’Vascular 
consideration in glaucoma pts. Of African and Europian 
descent’’, Actaophthalmologica, vol.92, n0.5, pp.e336-
e340, 2014. 

[3] American academy of ophthalmology, (AAO). Primary 
open angle glaucoma, preferred practice pattern, San 

Francisco, CA: AAO; 2005 available at http:// 
www.aao.org/ppp. 

[4] Bonomi, L, MarchiniG, MarraffaM, et al, Vascular risk 
factors for primary open angle glaucoma: The Egna-
neumarkt Study, Ophthalmology 2000;107, 7:1287-93. 

[5] C.A.Hulsman, J.R.Vingerling, A.Hofman, J.C.Witteman 
and P.T.dejong, ’’Blood pressure, arterial stiffness and 
Open angle glaucoma: the Rotterdam study , ’’Archives 
of ophthalmology vol.125, no.6, pp.805-812, 2007. 

[6] Cedrone c, Maneino R, Cerulli A, et al. Epidemiology 
of POAG: prevalence, incidence and blinding effects 
(review). Prog brain res- 2008:173:3-14. 

[7] Costa VP, Arcieri ES, Harris A Blood pressure and 
glaucoma.Br J Opthalmol 2009;93:1276-82. 

Paper ID: ART2016781 1316



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 8, August 2016 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[8] D.R.Anderson, ’’Introductory comments on 
bloodflowautoregulation in the optic nerve head and 
vascular risk factors in glaucoma’’, survey of 
ophthalmology, vol.43, supplement 1, pp.s5-s9, 1999. 

[9] D.Zhao, J.Cho, M.H.Kim and E.Guallar, ’’The 
association of BP and primary OAG:ameta analysis, 
’’American journal of ophthalmology, vol.158, no.3, 
pp.615-627, 2014. 

[10] Dave A, Bali SJ , Sharma R, Khurana AK, Gupta R , 
DADA T. 

[11] Deokule s. Weinreb RN Relationship among systemic 
blood pressure, intraocular pressure and open angle 
glaucoma Can J Ophthalmol, 2008, 43., 302, 7 
[pubmed] 

[12] DielemansI, Vingerling JR, AlgraD, Et Al, primary 
OAG, IOP and systemic BP in general elderly 
population.Therotardam study, ophthalmology, 
1995;102, 1:54-60. 

[13] F.Mermarzadeh, M, Ying-Lai, J.Chung, S.P.Azen and 
R.Verma, ’’BP, perfusion pressure and OAG:The Los 
Angeles Latino eye study, ’’investigative 
ophthalmology and visual science, vol51, no.6, 
pp.2872-2877, 2010. 

[14] Frequency of systemic vascular disease pts with primary 
open angle glaucoma and exfoliation glaucoma. 
Actaophthalmologia (impact factor 2.51) 04/2008.86(6) 
598-602. Dol.10, 1111/j.1600-0420.2007.01122, source, 
pub med. 

[15] Gangwani RA , Chan J, Lee J, Kwong A, Lai 
JS.Detection of glaucoma in a cohort of Chinese 
subjects with systemic HTN.J opthalmol 
2013;2013:463710. 

[16] Glaucoma without ocular hypertension. A clinical study 
(Germany) kin Monastbl. Augenheikd. 1985; 
186(4)262-267. 

[17] Graham SL , Butlin M , Lee M, AvolioAP.Central BP, 
Arterial wave form analysis, and vascular risk factor in 
glaucoma.J Glaucoma.2013;22:98-103. 

[18] Graham SL, Drance SM, Wijsman K, Douglas GR, 
Mikelberg SL. Ambulatory blood pressure monitoring 
in glaucoma. The nocturnal dip. Opthalmology. 
1995;102:61-9[pubmed] 

[19] H.Y.Chen and S.W.Lai, ’’Relation between intraocular 
pressure in systemic health parameter in Taiwan, 
’’Southern medical journal, vol.98, no.1, pp.28-32, 
2005. 

[20] I.Dielemans, J.R.Vingerling, D.Algra, A.Hofman, 
D.E.Grobbe and P.T.V.M de Jong, ’’Primary Open 
angle glaucoma, IOP and systemic BP in the general 
elderly population.The Rotterdam study’’, 
ophthalmology vol.102, no.1, pp 54-60, 1995. 

[21] K.R.Pillunat, E.Spoerl, C.Jasper, etel, ’’Nocturnal 
Blood pressure in primary Open angle glaucoma, ’’Acta 
ophthalmologica, 2015. 

[22] Klein BE, Klein R, Kundtson MD. Intraocular pressure 
and systemic blood pressure: Longitudinal Perspective: 
The Beaver Dam Eye Study.Br J Opthalmol. 
2005;89:284-7[PMC free article] [pubmed]  

[23] Klein BE, KleinR, intraocular pressure and CVS risk 
variables. Arch ophthalmol 1991’99, 5:837-9. 

[24] L.Quaranta, A.Katsanos, A.Russo and I.Riva, ’’24 hrs 
intraocular pressure in ocular perfusion pressure in 

glaucoma’’, survey of ophthalmology, vol58, no.1, 
pp.26-41, 2013. 

[25] LeskeMC, WuSY, NemesureB, HennisA.Incident open 
angle glaucoma and BP.ArchOpthalmol 2002:120:954-
959. 

[26] Leski Mc. Open angle glaucoma- an epidemic logic 
overview (review) ophthalmic epidemiology. 

[27] M.C.Leske, S.Y.Wu, A.Hennis, R.Honkaen and 
B.Nemesure, ’’Risk factors for incident OAG:The 
Barbados eye studies, ’’ophthalmology vol.115, no.1, 
pp.85-93, 2008. 

[28] M.C.Leske, S.Y.Wu, B.Nemesure and A.Hennis, 
’’Incident Open angle glaucoma and Blood pressure, 
’’Archive of ophthalmology, vol.120, no.7, pp.954-959, 
2002. 

[29] Mitchell, P. et al Ophthalmology, 1996; 103; 1661. 
[30] N.Orzalesi, L.Rossetti and S Omboni, ’’vascular risk 

factors in glaucoma.The results of national survey’’, 
Graefe’s archive for clinical and experimental 
ophthalmology, vol.245, n0.6, pp.795-802, 2007. 

[31] P. Mitchell, A.J.Lee, E.Rochtchina, J J wang, ’’OAG 
and systemic HTN:the Blue Mountain eye study, 
’’journal of glaucoma , vol13, no.4, pp.319-326, 2004. 

[32] P.Mitchell, W.Smith, K. Attebo and P.R.Healey, 
’’Prevalance of OAG in Australia:the blue mountain eye 
study’’, ophthalmology, bol.103, no 10, pp.1661-1669, 
1996. 

[33] Pache M, Flammer J. A sick eye in a sick body? 
Systemic findings in patients with primary open angle 
glaucoma? SurvOpthalmol Vis Sci. 2005:46:4461-
7[pubmed] 

[34] Prevalence of DM and HTN among Indian glaucoma 
pts and evaluation of systemic therapy.Intopthalmol 
2013;33:527-32. 

[35] Quigly, HA, BR J Ophthalmol. 1996; 80:389. 
[36] S.D.Mcleoad, S.K.West, H.A.Quigley and J.L.Fozard, 

’’A longitudinal study of relationship between 
intraocular and BP’’, investigative ophthalmology and 
visual science, vol31, no.11, pp.2361-2366, 1990. 

[37] TielschJM, KatzJ, SommerA, et al. Hypertension, 
perfusion pressure and primary OAG a population based 
assessment, Arch Ophthalmol 1995;113, 2:21621. 

[38] Vijaya L, George R, Baskaran M , Arvind H, Raju P, 
Ramesh SV, et al. Prevalence of primary open angle 
glaucoma in an urban south Indian population and 
comparison with a rural population. The Chennai 
Glaucoma Study. Ophthalmology . 2008;115:648-54.el 
[pubmed] 

[39] Z.He, C.T.O.Nguyen, J.A.Armitage, A .J.Vingrys and 
‘B.V.Bui, ’’Blood pressure modifies retinal 
susceptibility to Intraocular pressure elevation, ’’PLos 
ONE, vol.7, no.2, artical ID E31104, 2012. 

[40] Zheng H, AlgisJV , JamesAA, Bang VB. The role of BP 
in glaucoma .ClinExpOptom 2011;92:133-49.  

Paper ID: ART2016781 1317




