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Abstract

Aim: To determine the prevalence and pattern of retinal vascular disorders in pregnant women.

Materials and Methods: This hospital based, prospective observational study was conducted over a period of two years. Patients
were selected from outpatient department and antenatal ward of Department of Obstetrics and Gynecology and outpatient
department of Ophthalmology, SS Hospital, IMS, BHU, Varanasi. In all cases detailed obstetric history including age, gravida,
gestational age, general and antenatal examination and relevant pathological investigations like blood sugar, blood urea, serum
creatinine and urinary protein were carried out. After taking ocular history, detailed ocular examination including visual acuity
and fundus examination under mydriasis with 1% tropicamide eye drop was carried out. All the findings were recorded on a data
sheet and were analyzed using SPSS programme. The Chi-Square test was used to evaluate the association between the various
antenatal factors and retinal vascular changes.

Results: Of 210 patients 38.09% patients were primigravida and 28.57% were second gravida. 28.57% had pregnancy induced
hypertension (PIH), 13.33 % had gestational diabetes mellitus, 12.38% had preexisting diabetes mellitus. Fundus abnormalities
were observed in 110 (52.38%) cases among them commonest retinal pathology was hypertensive retinopathy 38 (34.55%)
followed by diabetic retinopathy (32.73%), retinal vein occlusion (16.36%) and central serous chorioretinopathy (7.27%). Out of
60 cases of PIH 38 (63.33%) had retinal abnormalities. Retinal vascular disorders were seen in > 80% cases of severe pre-
eclampsia and about 90% cases of eclampsia. Majority (68.42%) of PIH patient had grade | hypertensive retinopathy. The
commonest retinal change was arterial attenuation (28.57%) followed by dot and blot hemorrhage (21.90%), A-V crossing
changes (20.48%), hard exudates (19.05%), flame shaped hemorrhage (42.56%) and macular edema (18.10%). However in
5.71% cases papilledema and in 5.24% cases ischemic optic neuropathy was observed

Conclusion: The most common vision threatening retinal vascular disorders in pregnancy was hypertensive retinopathy
(34.55%) followed by non proliferative diabetic retinopathy (32.73%), pregnancy associated venous occlusive disorders of retina
(16.36 %) and central serous chorioretinopathy (7.27%). Other retinal abnormalities seen in pregnancy included optic neuritis,
papilledema and macular edema. Pregnancy may be one of the risk factors for retinal vasculopathy and temporary visual
impairment. Thus, ocular fundus examination may be a valuable and necessary routine investigative procedure in pregnancy.

Keywords: Diabetic retinopathy, Eclampsia, Hypertensive retinopathy, Ophthalmoscopy, Pre-eclampsia, Pregnancy induced
retinal disorders.

Introduction

Pregnancy can cause changes in eyes of healthy
women as well as in those having pre-existing systemic
diseases like diabetes mellitus and hypertension. Ocular
manifestations during pregnancy can be caused by
physiological changes, pregnancy specific eye disorders
and worsening of pre-existing retinal disorders. Retinal
vascular abnormality during pregnancy mainly occurs
as a result of haematologic, hormonal, metabolic and
cardiovascular changes.*

The most common retinal vascular disorder altered
by pregnancy is diabetic retinopathy (DR). Progression
of diabetic retinopathy during pregnancy may be due to
risk factors such as hypertension, obesity and poor
glycemic control. Other retinal and chorioretinal
disorders associated with pregnancy include central
serous chorioretinopathy and occlusive vasculopathy
such as retinal artery occlusion and retinal vein
occlusion, most common sight threatening conditions.?
5 During pregnancy thromboembolic events take place
due to hypercoagulable states with an increase in
thrombin levels, decrease in the levels of endogenous

anticoagulants and venous stasis due to effect of
progesterone on blood vessel walls.2® The increased
risk of thromboembolic disorders during pregnancy
may lead to occlusive vasculopathy. Pregnancy Induced
Hypertension (PIH) is a specific cause of retinopathy
which affects 5-10% of all pregnancy worldwide.’
Retinal involvement is common in PIH occurring in
about 30-100% of patients.®

PIH is a hypertensive disorder of pregnancy that
occurs after 20 weeks of gestation in the absence of
other causes of raised blood pressure (> 140/90 mm of
Hg) associated with anasarca and or proteinuria
(>300mg/24 hrs). PIH with significant proteinuria is
called Pre-eclampsia and when associated with
convulsions or coma is called Eclampsia.

It has been reported that vision threatening retinal
changes in patients with preeclampsia and eclampsia
are acute ischemic optic neuropathy, central serous
retinopathy, —maculopathy, central retinal vein
occlusion, retinal detachment and choroidal ischemia.®
13 Inspite of wide spectrum of retinal lesions occurring
in pregnancy very little study have been reported from
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North India. Therefore this study was done to determine
the prevalence and pattern of retinal vascular disorders
during pregnancy.

Materials and Methods

This hospital based, prospective, observational
study was conducted jointly by Department of
Ophthalmology and Obstetrics and Gynecology, S.S.
Hospital, Institute of Medical Sciences, Banaras Hindu
University, Varanasi between December 2016 and
January 2018. Cases were randomly selected from
antenatal clinic and wards of Department of Obstetrics
and Gynecology and Ophthalmology OPD. All
pregnant women willing to participate were included in
this study. Patients who had history of ocular trauma,
surgery, laser treatment and hazy ocular media were
excluded from the study. The study was approved by
Institute Ethical Committee.

After obtaining an informed consent, patients were
thoroughly evaluated by an Obstetrician. Detailed
antenatal history, general, physical and systemic
examinations and relevant investigations like routine
blood count, HIV, HBsAg, blood sugar, renal function
test, TORCH profile and USG Abdomen etc. were
carried out.

Detailed ocular history and examination like visual
acuity, slit lamp biomicroscopy, Goldmann applanation
tonometry and fundus examination under 1%
tropicamide eye drop with direct ophthalmoscope in
dark room were done in all patients. Fundus
photographs were taken for documentation. Fundus
findings such as changes in size, shape and color of
disc, disc margin, cup:disc ratio, changes in caliber of
retinal vessels, arterio-venous ratio, vascular blood
column, AV crossings, changes in macular area and
presence of hemorrhage, exudates etc. were recorded.
Keith — Wagener classification was used for grading the
hypertensive retinopathy as below:

Grade 1: Mild generalized arterial
particularly of small branches;

Grade 2: More severe Grade 1 + focal arteriolar
attenuation;

Grade 3: Grade 2 + hemorrhages, hard exudates, cotton
wool spots;

Grade 4: Grade 3 + optic disc swelling.

Data collected were analyzed using SPSS software
version 18. Chi-Square test was applied. P-value <0.05
was considered statistically significant.

attenuation,

Results
Maximum number of patients (57.14%) belonged
to age group 21-25 years. (Table 1)

Table 1: Age wise distribution of study subjects

Age in years Number Percentage
Upto 20 38 18.10
21-25 120 57.14
26-30 22 10.48
31-35 20 9.52
>35 10 4.76
Total 210

Out of total 210 patients examined, 52.38% had
retinal disorder. The mean age was 24.58+2.46 year
(range 18-43 years). The gestational period ranged
between 20-37 weeks. 80 women (38.10%) were
primigravida, 60 (28.57%) were second gravida and 37
(17.62%) were third gravida. In primigravida and
second gravida about 53% had retinal disorders while
80% of fifth gravida and 56% of fourth gravida had
retinal disorder.

Table 3 shows that pregnancy induced
hypertension (PIH) was found in 60 (28.57%) patients,
gestational diabetes in 28 (13.33%), pre-existing
diabetes in 26 (12.35%) and pre-existing hypertension
in16 (7.82%) while rest were normal.

Out of 210 (52.35%) patients 110(52.38%) had
retinal disorders, 34.55% had hypertensive retinopathy,
32.73% had diabetic retinopathy, 16.36% had retinal
vein  occlusion, 7.27% had central  serous
chorioretinopathy and 5.45% had ischemic optic
neuropathy.(Table 4, Fig. 1-8)

Table 2: Distribution according to number of
gravida and retinal abnormality

Gravida Number Retinal abnormality
Primi 80 43 (53.75%)
Second 60 32 (53.33%)
Third 37 16 (43.24%)
Fourth 18 10 (55.56%)
Fifth 10 8 (80.00%)
Onwards 5 3 (60.00%)
Table 3: Distribution according to antenatal
conditions
Status Number Percentage
Normal 80 38.09
Pre-existing DM 26 12.38
Pre-existing HTN 16 7.61
PIH 60 28.57
Gestational DM 28 13.33
Total 210

Table 4: Distribution according to retinal pathology

(N=110)

Retinal Pathology Number | Percentage
Hypertensive retinopathy 38 34.55
Diabetic retinopathy 36 32.73
Retinal vein occlusion 18 16.36
Central serous retinopathy 8 7.27
Optic neuropathy 6 5.45
Others 4 3.64
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Retinopathy (NPDR) with Cystoids Macular Edema
(CME)

Fig. 1: Fundus photograph of left eye showing
features of Grade 4 Hypertensive Retinopathy

Fig. 5: Fundus photograph of Right Eye showing
- features of Central Retinal Vein Occlusion (CRVO)

Fig. 2: Fundus photograph of Right Eye showing
features of Mild Non-Proliferative Diabetic
Retinopathy ( NPDR)

Fig. 6: Fundus photograph of Right Eye showing
features of Inferotemporal Branch Retinal Vein
Occlusion ( BRVO)

Fig. 3: Fundus photograph of Right Eye showing
features of Moderate Non-Proliferative Diabetic
Retinopathy (NPDR) with Cystoids Macular Edema
(CME) Fig. 7: Fundus photograph of Right Eye showing
features of Superotemporal Branch Retinal Vein
Occlusion (BRVO)

No retinal changes were seen in 47.62% of the
patients. The commonest retinal change was arterial
attenuation (28.57%) followed by dot and blot
haemorrhage (21.90%), A-V crossing changes
(20.48%), hard exudates (19.05%), flame shaped
haemorrhage (42.56%) and macular edema (18.10%).
However in 5.71% cases papilledema and in 5.24%
cases ischemic optic neuropathy was observed. (Table
Fig. 4: Fundus photograph of Left Eye showing 5).
features of very Severe Non-Proliferative Diabetic
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Table 5: Distribution according to fundus findings (N=210)

Fundus Findings Number Percentage
Normal 100 47.62
Arterial attenuation 60 28.57
AV crossing changes 43 20.48
Flame shaped haemorrhage 90 42.56
Dot and blot haemorrhage 46 21.90
Pre-retinal haemorrhage 06 2.86
Hard exudates 40 19.05
Cotton wool spots 32 15.24
Papilledema 12 5.71
Retinal edema 22 10.48
Optic neuropathy 11 5.24
Macular edema 38 18.10
Retinal detachment 4 1.90

In our study, out of 60 cases of PIH 38(63.33%) had retinal abnormality. Retinal vascular disorders were seen in
more than 80% cases of severe pre-eclampsia and about 90% cases of eclampsia. (Table 6)

Table 6: Distribution according to number of PIH cases and retinal abnormality

Type of PIH Number No. of cases with
of cases retinal disorders
Gestational hypertension 2 0
Mild pre-eclampsia 24 9 (37.50%)
Severe pre-eclampsia 16 13 (81.25%)
eclampsia 18 16 (88.89%)
others 0 0
total 60 38 (63.33%)

Out of 38 cases of hypertensive retinopathy, 26 (68.42%) had grade | hypertensive retinopathy, 8 (21.05%) had
grade Il hypertensive retinopathy while 4 (10.53%) had grade 111 hypertensive retinopathy. (Table 7)

Table 7: Grade of hypertensive retinopathy in our
patients

Grade Number Percentage
[ 26 68.42
I 8 21.05
1"l 4 10.53
v 0 0
Total 38 100.0
Discussion

The vision threatening conditions in pregnancy are
not uncommon. Though, hypertensive disorders in
pregnancy is a major health issue in developing
countries responsible for both maternal and fetal
mortality but eyes are rarely examined unless serious
complications like severe pre-eclampsia or eclampsia
occurs.

In our study, the incidence of PIH as well as retinal
changes is more common in age group of 21-25 years.
Similar findings were reported in study of Bakhada
RN* Neutra RR reported that women under 20 years
were six to seven times more susceptible than those in
age 25-29 years.'

In the present study, overall positive fundus
findings were seen in 52.35% cases. Reddy!® also
reported overall positive fundus finding in 59% cases.
Tadin et al*” from Croatia reported 45% of retinal

changes in their study of 40 cases of PIH, but Karki et
al*® from Nepal reported 13.7% of positive fundus
changes in their study of 153 subjects.

The incidence of PIH is more common in
primigravida or second gravida because young
arterioles are more sensitive to high blood pressure.'4

In this study hypertensive retinopathy changes
were seen in 34.55% cases. Most of the hypertensive
retinal changes were grade | or grade Il retinopathy
changes. Ranjan R et al'® reported hypertensive
retinopathy changes in 40% of patients with PIH.
Majority of them were grade | retinopathy. The
progression of retinal vascular changes and retinal
edema is suggestive of severity of PIH.14202

In our study 36(17.14%) cases had retinal findings
suggestive of diabetic retinopathy and 16.36% had
retinal vein occlusion. 13.33% patients had gestational
diabetes mellitus and 12.35% had pre-existing diabetes
mellitus. The gestational diabetes and pre-existing
diabetes mellitus may deteriorate during pregnancy.
DM in pregnancy may lead to development of retinal
vein occlusion (RVO).222

The commonest retinal changes noted were arterial
attenuation (28.57%) followed by dot and blot
haemorrhage (21.90%), AV crossing changes (20.45%)
and macular edema (18.10%). However, 1.90% cases
had retinal detachment. Fry et al?® reported retinal
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detachment in 1.20% cases. Bosco et al®* reported
bilateral retinal detachment in 7 cases.

The presence of retinal haemorrhage, macular edema,
papilledema and retinal detachment are the indications
of termination of pregnancy to save mother and child.?

Conclusion

The most common vision threatening retinal
vascular disorders in pregnancy was hypertensive
retinopathy (34.55%) followed by non proliferative
diabetic retinopathy (32.73%), pregnancy associated
venous occlusive disorders of retina (16.36 %) and
central serous chorioretinopathy (7.27%). Other retinal
abnormalities seen in pregnancy included optic neuritis,
papilledema and macular edema. Pregnancy may be one
of the risk factors for retinal vasculopathy and
temporary visual impairment. Thus, ocular fundus
examination may be a valuable and necessary routine
investigative procedure in pregnancy.
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