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Abstract To study the fundus changes in pregnancy induced hypertension and its relationship with various parameters of foetus. 

Pregnancy induced hypertension can be defined as blood pressure > or = 140/90mmhg after 20 weeks of pregnancy. It 

occurs in approximately 5% of pregnant females. 

hypertension and its relationship with various foetal parameters. To study spectrum of fundus changes in pregnancy 

induced hypertension. To assess the prevalence of r

hypertension. To observe relationship of fundus changes with various foetal parameters.

mild blurring of vision to complete blindness due to retinal detachment and 

of 250 cases with PIH and 250 controls showing the need for fundoscopy not only to rule out compromised vision in 

mother but also to keep a check on different foetal parameters as low birth weight
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INTRODUCTION 
Pregnancy induced hypertension is best described as a 

multisystem disorder of unknown etiology characterized 

by development of hypertension to the extent of 140/90 

mmHg or more with proteinurea and pedal oedema after 

the 20
th
 week of pregnancy in a previously normotensive 

and non-proteinuric patient
1
. Convulsions associated with 

preeclampsia is Eclampsia.
2-4
 Pregnancy

hypertension (PIH) is one of the common complications 

of pregnancy and contributes significantly to ma

and foetal morbidity and mortality
5
. Ocular involvement 

is common and occurrence rate varies from 30

different studies
5
. Total visual recovery is frequent and 

parallels the resolution of retinal oedema
6
.

retinal changes correlate with progression of PIH and 

foetal mortality due to similar vascular changes in 
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Pregnancy induced hypertension is best described as a 

multisystem disorder of unknown etiology characterized 

by development of hypertension to the extent of 140/90 

mmHg or more with proteinurea and pedal oedema after 

week of pregnancy in a previously normotensive 

. Convulsions associated with 

Pregnancy-induced 

hypertension (PIH) is one of the common complications 

of pregnancy and contributes significantly to maternal 

. Ocular involvement 

is common and occurrence rate varies from 30-100% in 

Total visual recovery is frequent and 

. Progression of 

ate with progression of PIH and 

foetal mortality due to similar vascular changes in 

placenta.
6
 Fundoscopic findings include a reduced artery 

to vein ratio, arterio-venous crossing changes, 

haemorrhages, exudates in retina, exudative retinal 

detachment, choroidal infarcts
7
. 

arteriolar spasm ophthalmologist might determine when 

immediate delivery of the baby is required to reverse the 

preeclamptic state and prevent an adverse maternal as 

well as foetal outcome
7
. Thus retinal examinati

become a primary investigation in assessment of patients 

with pregnancy induced hypertension.

changes correlate with severity of hypertension.

and Wagener described retinal changes in hypertensive 

patients into 4 stages.
8-9
 

Grade 1: Mild to moderate narrowing of the arterioles.

Grade 2: Arteriovenous crossing changes.

Grade 3: Arteriovenous crossing changes are more fixed 

with cotton wool patches and superficial hemorrhages.

Grade 4: Grade 3 plus papilledema.

Retinal changes seen in patients with toxemia of 

pregnancy are different than those with hypertensive 

patients of older age group. Wagener described retinal 

changes in cases of toxemia of pregnancy into 4 stages

Grade 1: Spastic narrowing of arterioles of the retina.

Grade 2: Irregular constriction of the lumen.

Grade 3: Narrowing and constriction are more fixed with 

cotton wool patches and hemorrhages.

Grade 4: Diffuse retinitis. 
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To study the fundus changes in pregnancy induced hypertension and its relationship with various parameters of foetus. 

Pregnancy induced hypertension can be defined as blood pressure > or = 140/90mmhg after 20 weeks of pregnancy. It 

fundus changes in pregnancy induced 

hypertension and its relationship with various foetal parameters. To study spectrum of fundus changes in pregnancy 

etinal changes with regards to severity of pregnancy induced 

Ocular involvement ranges from 

visual cortex ischemia. Presenting the study 

of 250 cases with PIH and 250 controls showing the need for fundoscopy not only to rule out compromised vision in 

Fundoscopic findings include a reduced artery 

venous crossing changes, 

haemorrhages, exudates in retina, exudative retinal 

 By detecting the retinal 

arteriolar spasm ophthalmologist might determine when 

immediate delivery of the baby is required to reverse the 

preeclamptic state and prevent an adverse maternal as 

Thus retinal examination has 

become a primary investigation in assessment of patients 

with pregnancy induced hypertension. Retinal vascular 

changes correlate with severity of hypertension. Keith 

and Wagener described retinal changes in hypertensive 

Mild to moderate narrowing of the arterioles. 

Arteriovenous crossing changes. 

Arteriovenous crossing changes are more fixed 

with cotton wool patches and superficial hemorrhages. 

Grade 3 plus papilledema. 

seen in patients with toxemia of 

pregnancy are different than those with hypertensive 

Wagener described retinal 

changes in cases of toxemia of pregnancy into 4 stages
10
. 

Spastic narrowing of arterioles of the retina. 

Irregular constriction of the lumen. 

Narrowing and constriction are more fixed with 

cotton wool patches and hemorrhages. 
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Other ocular changes
8-9
 –  

Choroidal dysfunction; Cortical blindness; Retinal arterial 

and venous occlusions; Ischemic optic neuropathy; 

Macular oedema; Retinal detachment 

Effects on the foetus 

Preeclampsia and eclampsia place the foetus at risk due to 

placental vascular insufficiency
11
. Severe changes in 

retinal arteriolar calibre are believed to reflect placental 

vascular insufficiency and be an indication of pregnancy 

termination
11
. 

The main impact on the foetus is undernutrition as a 

result of uteroplacental vascular insufficiency, which 

leads to growth retardation.
12
 

 

MATERIALS AND METHODS  
Type of study: Hospital based case control study 

Inclusion Criterion  

Patients diagnosed with PIH admitted in maternity ward 

and intensive care unit as cases and normal patients 

attending the OPD/IPD as controls. 

Exclusion Criterion  

Patients with: Essential hypertension 

• History of hypertension in pre-pregnant state 

• History of hypertension in first 20 weeks of 

pregnancy. 

• K/c/o diabetes mellitus, cardiovascular diseases 

and collagen vascular diseases prior to 

pregnancy. 

• K/c/o hazy media which will not permit proper 

fundus visualization. 

 

OBSERVATIONS AND RESULTS 
 

Table 1: Age Distribution 

Age in years 
Cases 

No.of patients 

Controls 

No.of patients 
Total 

< or = 19 10 34 44 

20-29 169 168 337 

>30 71 48 119 

Total 250 250 500 

P value 0.012465211 0.012465211  

 

Table 2: Gravida 

Gravida G1 G2 G3 G4 G5 Total 

Cases 165 45 28 10 2 250 

Controls 141 63 35 10 1 250 

Total 278 128 66 25 3 500 

 

Table 3: Severity of PIH 

Severity of PIH 
Cases 

No.of patients Percentage 

Mild preeclampsia 151 60.4 

Severe preeclampsia 82 32.8 

Eclampsia 17 6.8 

 

Table 4: Fundus changes according to grades of retinopathy 

 

Grades of retinopathy 

Norm

al 

Grad

e 1 

Grade

2 

Grade

3 

Grade

4 

R

D 

Tot

al 

Cases 84 145 7 5 5 4 250 

contro

ls 
244 5 1 0 0 0 250 

Total 328 150 8 5 5 4 500 

 

DISCUSSION 
500 patients as 250 cases suffering from pregnancy 

induced hypertension and 250 controls who did not have 

the disease were included in this study. In a study by Jaffe 
and Schatz, mean age of patients with pre-eclampsia was 

28 years. In Tadin et al study of 40 women with pre-

eclampsia, 45% showed fundus abnormalities. The 

average age of 40 patients was 29.1 years. In the current 

study mean age of patients as well as controls was 26 

years. 

Study Jaffe and Schatz Tadin et al 
Present 

study 

Average age of 

patients 
28 years 29.1 years 26 years 

In Cunnigham et al, study of patients with pre-eclampsia 

and eclampsia the gestational age when pre-eclampsia 

and eclampsia developed ranged from 18-40 weeks with 

average gestational age of 34 weeks. In the current study, 

72% cases were of gestational age more than 32 weeks 

while in the control group 60% patients were of 

gestational age 32 weeks onwards with an average or 

mean gestational age of 35 weeks in cases and 36 weeks 

in controls. The previous studies show that PIH is the 

disease of primigravidas in an otherwise healthy women. 

In the present study of 250 patients and 250 controls, 66% 

cases and 56.4% controls were primigravidas. In one 

study the overall incidence of PIH in obstetric patients 

was found to be 5% and 5% of these patients developed 

eclamptic seizures. In yet another study, 7.70% of all PIH 

patients had eclampsia. In this study, 6.8% of all patients 

had eclampsia which is slightly higher than the first study 

while a little lower than the second study. Headache has 

been known to be the most common symptom in patients 

with pre-eclampsia and also harbinger of eclamptic 

convulsions. Visual disturbances are seen in 30-50% of 

patients with eclampsia and 20-25% of patients with 

preeclampsia. In this study most common symptom in 

cases, after leg swelling was visual disturbances affecting 

45.2% patients with complaints such as blurring of vision, 

black spot in visual field, flashes of light, headache being 

the next with 44.8% patients while in controls after 

swelling of legs, the most common complaint was 

headache seen in 20% followed by visual disturbances 

seen in 12.8% of patients. This result of the current study 

is a little different than the earlier studies with visual 



D K Sindal, Swati Chidre 

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 18, Issue 3, 2016                                        Page 460 

disturbances being the most common symptom in cases 

as opposed to headache in earlier studies. The difference 

between the two is very little i.e. 0.4%. In the control 

group headache was the most common complaint 

followed by visual disturbances. Retinal changes have 

been observed in 40-100% patients of pre-eclampsia. The 

most common ocular finding is constriction of arterioles 

occurring in approximately 60% of patients with pre-

eclampsia in one study. The hallmark of abnormal ocular 

findings is terminal arteriolar vasospasm. Wagener 

reported spastic lesions of retinal arterioles in 70% cases 

of PIH. Arteriolar narrowing of generalized nature is seen 

later and may resolve following delivery. Retinal 

detachment is seen in 1-2% of all patients with PIH. In 

the current study, 66.4% patients in the cases group show 

retinal changes due to PIH correlating with 40-100% in 

previous studies. Grade 1 retinopathy is seen in 58% of 

patients which consists of retinal arteriolar narrowing. 

This also correlates with previous study which states that 

arteriolar narrowing is the most common fundus finding 

in patients with PIH. In the control group, only 2.4% 

patients had retinopathy out of which 2% patients had 

grade 1 hypertensive retinopathy. The most common 

ocular finding is constriction of retinal arterioles, 

occurring in approximately 60% of patients with pre-

eclampsia. The most prominent finding is terminal 

arteriolar vasospasm, associated with the development of 

systemic hypertension. In the early stages focal areas of 

spasm may be observed which progress to more 

generalized narrowing with worsening of the disease. In 

this study, generalized arteriolar constriction was the 

most common finding affecting 61.2% cases while in 

control group all the 6 patients having hypertensive 

changes showed generalized arteriolar constriction. The 

most common abnormality seen in visual system is spasm 

and narrowing of retinal vessels. The earliest finding is 

focal constriction leading to generalized narrowing with 

progression of the disease. Most of the cases in mild pre-

eclampsia group had grade 1 retinopathy which correlates 

with the findings of previous studies. Mussey R D et al, 

have found a co-relation between frequency of retinal 

changes and the level of blood pressure. Landesman R et 

al, have found a co-relation between the degree of 

retinopathy and severity of pre-eclampsia. In another 

study, the degree of hypertensive retinopathy was directly 

proportional to severity of preeclampsia. 
 

Study 
Mussey R D 

et al 

Landesman R 

et al 

Present 

study 

Correlation between 

blood pressure and 

frequency of fundus 

changes 

Positive Positive Positive 

 

CONCLUSIONS 
Retinopathy is most commonly seen in primigravida with 

mild preeclampsia being the most common finding in 

pregnancy induced hypertension. Most common ocular 

complaint was headache followed by blurring of vision. 
Symptoms range from mild blurring of vision to severe 

visual loss due to retinal detachment. In cases showing 
hypertensive retinopathy, severe arteriolar spasm was the 

most common fundoscopic finding. Increase in blood 
pressure is directly proportional to severity of fundus 

changes. Foetal complications are more common in cases 

as compared to control group showing a positive 

relationship of fundus changes and foetal complications. 

Low birth weight is the commonest complication in 

patients suffering from pregnancy induced hypertension. 

In present study, we assessed frequency and spectrum of 

fundus changes in pregnancy induced hypertension cases 

and non-hypertensive pregnant patients. Relationship 

between the degree of fundus changes and severity of 

pregnancy induced hypertension is correlating, as well as 

higher the blood pressure more the fundus changes, the 

foetal outcome was poorer in higher degrees of pregnancy 

induced hypertension with fundus changes. The incidence 

of prematurity as well as low birth weight in foetus of 

mothers with pregnancy induced hypertension was on a 

higher side as compared to normal cases. 
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