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A B S T R A C T

Aim: To study retinal changes among patients presenting with pregnancy induced hypertension
Material and Methods: Patients who fulfilled diagnostic criteria of pregnancy induced hypertension were
enrolled.
Results: Total 100 patients were examined among which 21 patients had grade I hypertensive changes, 32
showed grade II changes, 8 and 3 patients had grade III and IV retinopathy respectively. Three patients
developed serous retinal detachment.
Conclusion: We conclude that sixty four percent of patients with pregnancy induced hypertension had
related retinopathy. Focal spasms or generalized arteriolar attenuation were the most common vascular
findings. Grade III and Grade IV retinopathy changes were more frequently noted in patients with severe
preeclampsia and eclampsia.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Pregnancy induced hypertension (PIH) is considered when
blood pressure rises more than 140/90 mmHg or a rise of 30
mmHg of systolic pressure, or a rise of 15 mm/Hg of dias-
tolic pressure, taken twice after rest, in combination with
generalized edema and/or proteinuria.1 It occurs in 5-10%
of all pregnancy.2 Various retinal changes noted in these
patients include spasm and focal/generalized narrowing of
retinal arterioles, hemorrhages, exudates, peripapillary or
focal retinal edema, serous retinal detachment, bilateral
retinal detachment, acute ischemic optic neuropathy, retinal
pigment epithelial lesions, temporary decrease in vision
secondary to severe retinal arteriolar spasm and retinal
edema, permanent blindness owing to central retinal artery
occlusion and optic atrophy.3

The primary response of the retinal vasculature to
systemic arterial hypertension is vascular narrowing which
leads to focal or diffuse vasoconstriction and extravasation
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of fluid.3

Changes in retinal vasculature may give a clue about
placental circulation and fetal healt. If PIH is detected
early maternal and fetal complication can be managed
well. Retinal changes are reversible and the retinal vessels
normalize post delivery.4

2. Materials and Methods

This was a prospective observational study carried out in the
Department of Ophthalmology, BRD medical college.100
patients who fulfilled diagnostic criteria of PIH during a
period of one year (Feb 2018- Dec 2018) were enrolled for
the study. Informed consent was taken and baseline data
was recorded.

2.1. Inclusion criteria

Diagnostic criteria of PIH:

1. Period of gestation >20 weeks
2. Blood pressure>140/90mm Hg
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2.2. Exclusion criteria

1. Patients who had a prior history of hypertension,
diabetes mellitus, cardiovascular disease, and renal
disease before pregnancy.

2. Patients having ocular media opacity which interfered
with examination of fundus.

All the enrolled patients were initially evaluated by an
obstetrician. Pregnancy induced hypertension was graded
as preeclampsia (non severe and severe) and eclampsia
according to ACOG criteria.2

Detailed history and ocular evaluation was done
including: Visual acuity assessment with Snellen’s chart
and best corrected visual acuity. Fundus examination under
mydriasis (plain tropicamide) was performed. Findings
were recorded on retinal chart using standard colour
coding. Changes suggestive of hypertensive retinopathy
were recorded and graded using Keith Wagner Barker
classification5 into –

1. Grade I- Mild or moderate narrowing of smaller
arterioles

2. Grade II - Moderate to marked narrowing of retinal
arterioles, exaggeration of light reflex, changes at AV
crossings.

3. Grade III - Prominent AV crossing changes, retinal
edema, cotton wool spots, flame shaped haemorrhages.

4. Grade IV - Grade III changes with papilloedema.

2.3. Statistical analysis

The data was coded and compiled on Microsoft Excel
spread sheet. The data was analysed by chi- square test and
unpaired t-test using SPSS software. A probability value (‘ p
’ value) of <0.05 was considered as statistically significant.

3. Results

Total 100 patients were examined in the study. The
present study had 64% prevalence of retinal changes among
patients with pregnancy induced hypertension. The mean
age of patients was 26.91 years (range 20-40 years).
The gestation period ranged between 20 and 40 weeks.
65(65%) were primigravida, 25(25%) were multigravida
(2-4 pregnancies), and 10(10%) were Grand Multi (5 or
more deliveries). 38(38%) patients had mild preeclampsia,
50(50%) had moderate to severe preeclampsia and 12(12%)
had Eclampsia.

Gravidity distribution: Among 53(53%) primigravida
patients 28(52.8%) patients showed fundus changes while
out of 44 patients who were multigravida 31(77.5%)
patients had retinal changes. We found a significant
correlation between gravidity and retinal changes (p = 0.01).

Severity of disease: In our study, retinal changes were
observed in 11(31.4%) patients out of 35 patients with
non severe preeclampsia, 42(91.3%) out of 46 patients

Fig. 1:

with severe preeclampsia and all eclampsia patients showed
fundus changes.

Fig. 2:

Symptoms: Most of the patients were asymptomatic.
The most common complaint was headache in 46(46%)
cases. Twenty (20%) patients complained of blurring of
vision. Sudden diminution of vision was noted in 4 cases
(4%).

Retinal change: 21 patients had grade I changes,
32 showed grade II changes, grade III and grade IV
hypertensive changes was seen in 8 and 3 patients
respectively. Three patients developed serous retinal
detachment.

4. Discussion

In the present study, hypertensive retinopathy was seen in
64% of patients with pregnancy induced hypertension mean
age of subjects was 26.91±12.76 years. Reddy et al6 from
Malaysia found a prevalence rate of 59% in their study of
78 cases with PIH. Greater incidence in younger age group
could be because of non compensatory hypertension7,8

The most common visual symptom in PIH is blurring
of vision, but photopsias, scotomas, diplopia, and cortical
blindness have also been reported. In the present study,
visual acuity was 6/6-6/18 in majority 91(91%) of patients.
Visual acuity was between 6/18-6/60 in 3(3%) patients,
of these 1 patient had serous retinal detachment and 2
patients had bilateral macular edema. Two (2%) patients
had visual acuity of 6/60-3/60, both had macular edema in
both eyes as the cause. Four (4%) patients had vision of
1/60 to perception of light. 2 patients had serous Retinal
detachment with vision hand movements in both eyes.
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Table 1:

Age in years Number of patients
Fundus changes

p-value 1Present Absent
No. (%) No. (%)

20-25 44 27(61.4%) 17(38.6%)

0.7026-30 39 25(64.1%) 14(35.9%)
31-35 13 10(76.9%) 3(23.1%)
36-40 4 2(50.0%) 2(50.0%)

1 Chi-square test

Table 2:

Gravidity Number of patients
Fundus changes

p-value 1Present Absent
No. (%) No. (%)

Primigravida 53 28(52.8 %) 25(47.2%)
0.01*Multigravida 44 35(79.5%) 9(20.5%)

Grand multipara 3 1(33.3%) 2(66.7%)

Table 3:

Visual acuity in better eye
Number of patients Fundus changes

p-value 1Present Absent
No. (%) No. (%) No. (%)

6/6-6/18 91 (91.0%) 56(61.5%) 35(38.4%)

0.236/18- 6/60 3 (3.0%) 2(66.7%) 1(33.3%)
6/60-3/60 2 (2.0%) 2(100.0%) 0.0
1/60-PL + 4 (4.0%) 4(100.0%) 0.0

Table 4:

Grade of hypertensive retinopathy Number of patients Percentage
No changes 36 36%
Grade I 21 21.0%
Grade II 32 32.0%
Grade III 8 8.0%
Grade IV 3 3.0%
Serous RD 3 3.0%

Table 5: Most common finding seen was generalized attenuation of vessels.

Fundus changes Number of patients Percentage
Generalised vascular spasm 36 36%
Macular edema 6 6%
Serous Retinal detachment 3 3%

Table 6: Distribution according to severity of disease

Hypertensive
Retinopathy

Number of
patients

Severity of PIH
Gestational
hypertension

Non Severe
Preeclampsia

Severe
Preeclampsia

Eclampsia HELLP

No.(%) No.(%) No.(%) No.(%) No.(%)
Grade I 21 1(4.8%) 10 (47.6%) 10 (47.6%) 0.0 0.0
Grade II 32 0.0 1(3.1%) 24(75 %) 6(18.8%) 1(3.1%)
Grade III 8 0.0 0.0 6 (75.0%) 2 (25%) 0.0
Grade IV 3 0.0 0.0 2 (66.7%) 1 (33.3%) 0.0

p value =0.009*
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Two (2%) patients had transient diminution of vision with
improvement in 48 hours.

Karki et al9 didn’t come across any patients complaining
of significant visual disturbances. Most of the patients had
visual acuity between 6/6 and 6/9. Bharathi et al10 in their
study noted blurring of vision in 8(5.3%) cases and sudden
loss of vision in 2 cases (1.3%).

In our study, 64(64%) patients with hypertensive
retinopathy were further classified based on Keith-
Wagner and Barker classification.5 Among these, grade
I hypertensive changes was seen in 21(21.0%) patients,
grade II changes was noted in 32(32.0%) patients, grade III
grade IV hypertensive retinopathy was noted in 8(8.0%) and
3(3%) patients respectively.

Rasdi et al11 in their study of 50 patients found had grade
I hypertensive retinopathy in 24 patients (48.0%), grade II
changes in 21 patients (42.0%), grade III retinopathy in 4
patients (8.0%) and grade IV hypertensive retinopathyin 1
patient. Sadowsky et al12 observed retinal vascular changes
in 121 cases and noted grade 0 in 7 cases, grade I in 58 cases,
grade II changes in 44 cases and grade III -IV changes in 12
cases. The findings in our study were in consonance with
other studies conducted.

In our study, among 32 patients with grade II
hypertensive retinopathy severe preeclampsia was present
in 24(75%) cases and 6(18.8%) were eclampsia patients.
Out of 8 patients with grade III hypertensive retinopathy,
severe preeclampsia was present in 6(75%) cases and
2(25%) were eclampsia patients. Out of 3 patients
with grade IV retinopathy changes, 2(66.7%) cases had
severe preeclampsia and 1(33.3%) patient had eclampsia.
There was statistically significant (p=0.009) association
between severity of pregnancy induced hypertension and
hypertensive retinopathy.

Tadin et al13 in their study observed statistically
significant association between the grades of hypertensive
retinopathy and severity of pre- eclampsia (p = 0.033).
Reddy et al6 found that degree of retinopathy was directly
proportional to severity of preeclampsia. Sadowsky et al12

stated that there exists a correlation between retinal vascular
changes and severity of toxemic condition. The proportion
of severe cases of toxemia becomes progressively larger as
the retinal changes become more severe.

In the present study, generalised attenuation seen in
21(21%) cases and generalised attenuation with focal
spasm noted in 20(20%) cases were the most common
retinal vascular changes. Generalised attenuation with
arterio -venous nipping were seen in 12(12%) patients and
generalised attenuation along with focal spasm and AV
nipping were present in 11(11%) patients. Bilateral macular
edema was seen in 6(6%) cases and unilateral macular
edema was present in 1 patient in right eye. Two (2%)
patients showed choroidal changes (elschnigs spots).

In the present study, 3(3%) cases of bilateral serous
retinal detachment were detected. Termination of pregnancy
was advised in two of these cases. All 3 patients had
eclampsia with no prenatal care.

We studied a 27 year old sixth gravida female
with eclampsia who developed bilateral exudative retinal
detachment along with grade IV hypertensive retinopathy
in immediate postpartum period. Her presenting visual
acuity was hand movements in both eyes. Her blood
pressure was 170/120 mmHg. At six weeks evaluation, the
serous retinal detachment resolved leaving behind patches
of retinal pigment epithelial changes, and visual acuity was
6/18 in both eyes.

In our study papilloedema was seen in 3(3%) cases.
The presence of papilloedema in the eyes may indicate
raised intracranial tension and such patients may develop
convulsions.

Jaffe and Schatz14 did not find any haemorrhages,
exudates, cotton wool spots, or retinal detachment in their
study of 17 mild preeclamptic and 14 severe preeclamptic
patients. Fry et al15 showed that retinal detachment
occurs in 1.2% cases of late toxemias and 10.4% cases
of eclampsia. Bosco et al16 reported 10 cases of retinal
detachment (RD) with 7 patients with no prenatal care.
Maurya et al17 reported retinal detachment in 1.9% cases.

Bilateral exudative retinal detachment occurs along with
hypertensive retinopathy. It occurs due to choroidal
ischemia. The management of serous retinal detachment
is termination of pregnancy after controlling blood pressure
and vision can be saved in the affected eye.18

Retinal pigment epithelial lesions, called Elscchnig
spots, may also be found in preeclamptic patients with
choroidal infarcts.19 Presence of macular edema or
papilloedema or retinal detachment are the warning signs
for termination of pregnancy.

5. Conclusion

We conclude that sixty four percent of patients with
pregnancy induced hypertension had related retinopathy.
Diminution of vision was the most common visual symp-
tom. Focal spasms or generalized arteriolar attenuation were
the most common vascular findings. Grade III and Grade IV
retinopathy changes were more frequently noted in patients
with severe preeclampsia and eclampsia. Few patients
also presented with vision threatening complications such
as serous retinal detachment, macular edema and cortical
blindness. Presence of macular edema, papilloedema or
retinal detachment are the warning signs for termination of
pregnancy.
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