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ABSTRACT

Introduction: In pregnancy, women undergo a tremendous number of systemic and ocular changes. Physio-
logical changes occur in the cardiovascular, hormonal, metabolic, hematologic and immunologic systems.
Hormonal changes are among the most prominent systemic changes in pregnant women with the placenta,
maternal endocrine glands and the fetal adrenal glands combining their productivity to make a high-powered
hormone factory.

Aims: To evaluate the various ocular changes taking place in pregnancy in women with no other co-morbid
ocular or systemic diseases and to compare ocular changes in three trimesters of pregnancy with controls of
non pregnant women.

Materials and Methods: The ocular changes occuring in varying stages of pregnancy in 225 pregnant
women were studied and compared with 75 healthy non pregnant women.

Results: Age was similar in the pregnant and non pregnant women studied. Headache was significantly more
common among pregnant women when compared to non pregnant women. Diplopia was not significantly
different between pregnant and non pregnant women. Intraocular pressure was significantly less among the
pregnant women as compared to non pregnant women. Occurrence of conjunctival pigmentation was signifi-
cantly more in pregnant women when compared to non pregnant women. There was no difference in corneal
thickness when pregnant and non pregnant women were compared. Krukenberg’s spindles were seen more
commonly among pregnant women when compared to non pregnant women.

Conclusion: Various ocular changes occur during a normal pregnancy. Knowledge of these changes can help
to differentiate the physiological changes occurring in a normal pregnancy from ocular manifestation of sys-
temic diseases.
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INTRODUCTION
Pregnancy is a physiological situation which places
abnormal stress and demands on a pregnant
woman’s body.1 The physiological, hematological,
hormonal, immunological and metabolic changes in
the body of a pregnant woman merit special consid-
eration, as also the eye. The maternal endocrine sys-
tem and the placenta (the hormone factory) cause
ocular abnormalities which are reversible and rarely
permanent.2

The ocular effects of pregnancy may be physiological
or pathological or may be modifications of pre-
existing conditions.3 Physiological changes include
increased pigmentation of the lids, ptosis, changes in
cornea and refractive status and decreased intraocu-
lar pressure. 4 These usually resolve post partum. Pre-
existing diseases such as Graves’ disease, Retinitis

pigmentosa and Optic neuritis should be monitored
due to their relapses in pregnancy. There may be
worsening of Diabetic retinopathy and Central se-
rous chorio-retinopathy with increased risk of retinal
detachment. Conditions like glaucoma and non in-
fectious uveal inflammatory disorders may even im-
prove transiently. Pre-eclampsia and eclampsia could
result in hypertensive retinopathy, exudative retinal
detachment and cortical blindness. Neuro-
ophthalmological disorders such as venous sinus
thrombosis, benign intracranial hypertension, pitui-
tary adenoma, meningioma and optic neuritis should
be kept in mind as differential diagnosis in pregnant
women presenting with visual acuity loss, visual field
loss, persistent headaches or oculomotor palsies.5
Use of ophthalmic drugs can affect foetal health dur-
ing pregnancy.
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Knowledge of ocular changes in pregnancy can help
to differentiate the physiological changes from ocular
manifestation of systemic disease and diseases per-
taining to the eye in a pregnant woman.4

AIMS: The aim of the study was to evaluate the
various ocular changes taking place in pregnancy in
women with no other co-morbid ocular or systemic
diseases and to compare ocular changes in three tri-
mesters of pregnancy with controls of non pregnant
women.

MATERIALS AND METHODS
It was a cross sectional observational study carried
out jointly in the Department of Ophthalmology and
Department of Obstetrics and Gynaecology of a ter-
tiary care centre in Western Maharashtra from July
2012 to September 2014. The study included 225
pregnant women and 75 non pregnant women. Eth-
ics Committee Clearance was obtained before start-
ing the study.

Written and informed consent was obtained from all
women participating in the study.

Inclusion Criteria: Pregnant women between the
age of 19-40 years in the 1st, 2nd and 3rd trimester
of pregnancy and non pregnant women with no ocu-
lar or systemic co-morbidity were included in the
study.

Exclusion Criteria: Pregnant women with any pre-
existing co-morbidity like Diabetes and Hyperten-
sion; and Pregnant women with any pre-existing ocu-
lar morbidity like Cataract, Uveitis, Glaucoma, Reti-
nal and Optic nerve disorders were excluded from
the study..

The selected patients were divided into 4 groups:

- Group A: 75 pregnant women in 1st trimester
with no other ocular and systemic co-morbidity.

- Group B: 75 pregnant women in 2nd trimester
with no other ocular and systemic co-morbidity.

- Group C: 75 pregnant women in 3rd trimester
with no other ocular and systemic co-morbidity

- Group D: 75 non pregnant women with no
other ocular and systemic co- morbidity.

Evaluation of the patient included the following
in each case:
Demographic factors like age, sex, occupation and
address were recorded. Complete ophthalmic history
and medical history was taken. The measurement of
the uncorrected visual acuity (UCVA) and best cor-
rected visual acuity (BCVA) was done. Intraocular
pressures were recorded using Goldmann applana-
tion tonometer. Anterior segment of both eyes were
examined under the slit lamp biomicroscope. Cor-
neal thickness was measured using Pachymeter. Fun-
dus evaluation of both eyes was done through dilated
pupils using direct ophthalmocope , slit lamp biomi-
croscopy with a 90D lens and indirect ophthalmo-
scopy. Keratometry was done using Bausch and
Lomb Keratometer. Perimetry was done using
Humphrey’s visual field analyzer.

RESULTS
In all group 75 women included in each. Thus total
225 womenr participated. The mean age was ana-
lyzed quantitatively within groups as shown in table
1. The P value was >0.05, which was statistically not
significant.

Table 1: Comparison of Age in Study Groups
Group Women Mean Age (yrs) p-Value
Group A 75 24.75 >0.05
Group B 75 25.03
Group C 75 24.96
Group D 75 24.64
Group A: Pregnant in 1st rimester; Group B: Pregnant in 2nd

Trimester; Group 3: Pregnant in 3rd Trimester; and Group 4:
Non pregnent

Table 2: Comparison of Ocular Problems in Study Groups and its Statistical Significance
Ocular problems Group A (%) Group B (%) Group C (%) Group D (%) p-Value
Headache 30 (40.0) 34 (45.33) 28 (37.33) 5 (6.67) <0.0001
Diplopia 0 2 (2.67) 0 0 >0.05
IOP Mean (mm Hg) 15.03 13.05 11.07 15.33 <0.0001
Conjunctival pigmentation 20 (26.67) 19 (25.33) 16 (21.33) 1 (1.33) <0.001
Corneal thickness Mean(microns) 548.89 551.96 553.48 547.77 >0.05
Krukenberg’s spindles 10 (13.33) 14 (18.67) 6 (8.0) 0 <0.05
Group A: Pregnant in 1st rimester; Group B: Pregnant in 2nd Trimester; Group 3: Pregnant in 3rd Trimester; and Group 4: Non preg-
nant
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Table 3: Comparison of ocular changes between pregnant and non pregnant women and its statisti-
cal significance
Ocular Problem Groups Present Absent Odds Ratio (CI) P value
Headache Pregnant 92 133 9.68 (3.76 - 24.92) <0.0001

Non Pregnant 5 70
Diplopia Pregnant 2 223 1.69 (0.08 - 35.58) >0.05

Non Pregnant 0 75
Conjunctival Pigmentation Pregnant 55 170 23.94 (3.25 - 176.28) <0.001

Non Pregnant 1 74
Krukenberg’s spindle Pregnant 30 195 23.56 (1.42 - 390.14) <0.05

Non Pregnant 0 75

DISCUSSION
Pregnancy is a natural state of physiological stress for
the body. Each organ system of the body in a preg-
nant women behaves differently from that of a body
in a non-pregnant state. The present study was con-
ducted to evaluate the various ocular changes taking
place in pregnancy in women with no other co-
morbid ocular or systemic diseases. Headache was
more commonly seen among pregnant women as
compared to non pregnant women in the study.
Within group comparison showed that all cases in
1st, 2nd and 3rd trimester had significantly more
headache as compared to non pregnant women. In-
crease in headaches is caused by surge of hormones
in pregnancy along with an increased volume of
blood circulating throughout the body.6

Diplopia was not seen to be a significant problem
among the pregnant women studied. In a study of
240 normal pregnant women, it was found that 12
pregnant women developed Idiopathic Intracranial
Hypertension during their pregnancies. Ten were
found to have headaches, five were found to have
transient visual obscuration, four were found to have
visual field loss, four were found to have reduced
visual acuity and three had diplopia. Bilateral papille-
dema of varying severity was seen in all 12 women. 7,8

Intraocular pressure was found to be significantly
less among pregnant women as compared to non
pregnant women in this study. Within group com-
parison showed that intraocular pressure in 2nd and
3rd trimester pregnant women was significantly less
as compared to non pregnant women. Similar finding
was also observed in a study conducted by Ebeigbe
JA, Ebeigbe PN and Ighoroje ADA (2012) who
found that there was a fall in intraocular pressure
across the trimesters and this was very significant
(P<0.0001). 9,10

The prevalence of Conjunctival pigmentation was
more commonly seen among the pregnant women as
compared to non pregnant women in the study.
Within group comparison also showed that in 1st
2nd and 3rd trimester of pregnancy, conjunctival
pigmentation was more commonly seen as compared

to non pregnant women (P<0.0001). A study con-
ducted by Gaikin AV and Vavilis D et al reported
similar findings where conjunctival pigmentation was
found to be more common in pregnant women. Au-
thors felt that an increase in conjunctival pigmenta-
tion is due to elevated estrogen levels associated with
normal pregnancy which resolves post partum. 11

Corneal thickness was not significantly different be-
tween pregnant and non pregnant women in our
study. Weinreb RN, Lu A, Beeson C. (1988) meas-
ured central corneal thickness in 89 pregnant
women.They found that there was no significant dif-
ference (P = .79) in corneal thickness between the
nongravid and postpartum women. A study by Huna
Baron R et al done in 2002 found that corneal thick-
ness increased by 16 micron (P = .01) in the preg-
nant women when compared to the control eyes of
18 non gravid and 17 postpartum women. Authors
mentioned that in pregnancy, there is a measurable
increase in corneal thickness due to edema.12

Krukenberg’s spindles on the cornea was more
common among the pregnant women as compared
to non pregnant women in our study (P<0.0001).
Study by Riss B, Riss P showed similar results of in-
crease in Krukenberg’s spindles in pregnant women
in comparison with non pregnant women. Newly
developed Krukenberg’s spindles on the cornea have
been observed early in pregnancy and they tend to
decrease in size during the third trimester and during
the postpartum period.13 The mechanism presumably
is related to hormonal changes such as low proges-
terone levels. However, by the third trimester, an in-
crease in progesterone and aqueous outflow often
result in decreased or absence of Krukenberg’s spin-
dles.14

CONCLUSIONS
Pregnancy produces numerous changes in the organ
systems of a pregnant women’s body. Headache was
a common symptom reported by pregnant women.
Decreased intra ocular pressure and conjunctival
pigmentation were seen during pregnancy. Kruken-
berg’s spindles were more common among pregnant
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women when compared to non pregnant
women.The occurrence of diplopia and a change in
corneal thickness was not different between pregnant
and non-pregnant women.
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