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Abstract

Objectives: Preeclampsia/eclampsia, the most common medical complication of pregnancy, can affect visual system as an end organ
damage. Visual symptoms occur in 25% of patients with severe preeclampsia and 50% of patients with eclampsia. Visual system may
be affected by hypertensive retinopathy, exudative retinal detachment, and cortical blindness.

Methods: A literature search was conducted using MEDLINE, EMBASE, and Cochrane library until April 2017 in English and
Persian. Additionally, extensive literature was searched using the Persian databases. Moreover, the cited references in the published
articles were manually reviewed for relevant results.

Results: The visual prognosis for ocular involvement was excellent in most cases because of its nature and high rate of spontaneous
recovery, which occurred in a few weeks. The fact that there is a correlation between ocular finding and placental vascular
abnormality emphasized correct diagnosis and evaluation of pregnant patients with visual changes. This review described the ocular
involvement in pregnant patients with preeclampsia/eclampsia. The first purpose of this study was to discuss the pathophysiology
and epidemiology of visual system involvement in preeclampsia/eclampsia. The second one was to diagnose the adverse effect on
visual system as a last organ damage. Finally, in this review, the ophthalmologic finding, controversial issue of the treatment and
prognosis with preventive care were discussed and monitoring methods for patients were followed up.

Conclusions: Visual involvement is common in pregnancy-induced hypertension and retinal vascular changes are the most common
ocular findings. It seems that the progression of these changes is a sign of increasing severity of pregnancy induced hypertension
(PIH) and has correlated with fetal mortality. As a result, these findings may be guideline for prompt intervention as they may reflect
similar ischemic vascular changes in the placenta. Although ocular involvement has a good prognosis in PTH, repeated observations,

early diagnosis, and prompt management are essential for both maternal and fetal ultimate outcomes.
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Introduction

Preeclampsia, the most common medical complication
of pregnancy, is characterized by elevated systemic
blood pressure (>140/100 mm Hg), proteinuria (>300
mg/24 hours), and generalized edema, and it typically
appears after the 20th week of pregnancy. It occurs in
5%-10% of all pregnancies (1). Severe preeclampsia
presents with systemic blood pressure over 160/110
mm Hg, proteinuria 2 g/24 h, serum creatinine >2 mg/
dL, oliguria, thrombocytopenia, epigastric pain, cerebral
and visual disruptions, headache, pulmonary edema, and
elevated liver enzymes. In addition to the symptoms of
preeclampsia, convulsions before or after birth indicates
progression to eclampsia (1).

Preeclampsia or eclampsia may develop retinal and
choroidal circulation dysfunction and various fundoscopic
findings and subsequent vision loss may occur as a result.
These patients may have severe hypertensive retinopathy
findings such as retinal hemorrhage, subretinal serous
fluid accumulation, papilledema, and Elschnig spots.

Other most common ocular complications that
could be associated with (pre)eclampsia are Purtscher-
like retinopathy, cortical blindness, retinal or vitreous

hemorrhages serous retinal detachment, and central
retinal vein occlusions. The visual symptoms may include
blurred vision, double vision, sudden transient vision
loss, flashing lights, and visual field complaints, including
homonymous hemianopia (2). A dramatic endpoint of
vision loss in preeclampsia is cortical blindness (3). This
complication, though uncommon, that happens only in
the severe preeclampsia is the sudden decreased vision (4).
However, the loss of vision and serous retinal detachments
accompanies the preeclamptic period generally and
subsides in the postpartum period (5).

It is thought that the degree of changes in retina of
patients with preeclampsia/eclampsia may indirectly
correlate with the severity of placental vascular alterations
and as a result with insufficiency of placenta and low birth
weight of fetus (6). Some authors believe that all women
in childbearing ages should be evaluated of preeclampsia/
eclampsia if they have any retinal or choroidal findings
of malignant hypertension (7). In this review, we
discuss the definitions and proposed pathophysiology
of preeclampsia/eclampsia as well as its potential role in
ocular morbidity.
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Methods

A literature search was conducted using MEDLINE,
EMBASE, and Cochrane library until April 2017 in English
and Persian with the keywords “eye’, “preeclampsia’,
“eclampsia’, and “pregnancy”. Additionally, extensive
literature was searched using the Persian databases (e.g.
IRANMEDEX, Mediran, SID). Furthermore, the cited
references in published articles were manually reviewed
for relevant results.

Results

Pathophysiology

Systemic vascular involvement in preeclampsia is
confirmed by the fact that there is an endothelial targeted
damage in this disorder featuring with hypertension and
proteinuria (8). Retinal changes seem to be the same
in severe preeclampsia as in other types of systemic
hypertension even without systemic changes (9).

According to a study by Karki et al, changes in the
retina occur more commonly when the blood pressure
is so high or proteinuria is too severe (10). In contrast to
this study, Schultz and O’Brien examined the retinal and
choroidal changes of 47 patients with pre-eclampsia and
hypothesized that the change in retinal circulation and its
severity correlates with underlying vasospasm more than
the level of blood pressure (11).

Alterations in arterial wall and lumen such as narrowing
are the first pathologic changes in the arterioles and their
branches which occur in the mild stages of preeclampsia
(12). The fact that the ratio of arteriole to vein decreases
in preeclampsia suggests the retinal vasospasm and
resistance to blood flow as a causative pathogenesis for
visual symptoms (13). An increase in vascular permeability
may also exacerbate the findings leading to extravasation
of serum into the extravascular spaces. Retinal changes
ensuing this extravasation may include serous retinal
detachments, cotton wool spots, retinal hemorrhages,
Elschnig spots, and decreased ratio of retinal arterioles to
veins (6).

Sudden severe increase in blood pressure may cause
choroidal ischemia leading to serous retinal detachment
(14). In addition, serous retinal detachment may be
caused by ischemic changes in the retinal pigment
epithelium (RPE) layer. These ischemic changes destroy
outer blood-retinal barrier leading to the accumulation
of proteinaceous exudates in the subretinal space and the
formation of serous retinal detachment (15).

Nakatsuka et al included pregnant women with and
without sever preeclampsia and compared their pulsed
Doppler ultrasonography’s results. They found that severe
preeclampsia might be associated with a decrease in
the resistance of ophthalmic artery. They explained the
possible direct effect on ophthalmic artery flow velocity
waveform by blood flow of the internal carotid arteries
and the cerebral vessels (16).

The exact pathophysiologic changes that cause

cortical blindness in preeclampsia/eclampsia are not well
understood however. Single-photon emission tomography
(PET) has enabled some researchers to evaluate the
mechanism by which cortical blindness occurs. A study
performed by McCormick et al supported the finding that
an increase in the permeability of capillaries may cause
vasogenic edema and cortical blindness as a result (17).

Complement activation and leucocyte aggregation lead
to the formation of emboli in the retinal arterioles and
manifest as Purtscher retinopathy (18).

Prevalence

Although adverse events happen in 25% of all cases with
pregnancy-induced hypertension, the total blindness
is a rare event (19). Up to 25% of patients with severe
preeclampsia and 50% of patients with eclampsia may
experience visual symptoms (20). Legal blindness
occurred in about 1%-3% of patients with eclampsia
(21). The incidence of serous retinal detachment is
approximately 1% in severe preeclampsia and 10% in
eclampsia (22). According to Varija and collogues’ study,
higher prevalence of retinal change was seen in younger
age of the women (23).

Saito and Tano concluded that the incidence of
choroidal ischemia and its resultant transient findings
(RPE lesions and serous retinal detachments) are roughly
high in patients with severe preeclampsia and eclampsia.
However, significant scarring was seen in only the
minority of these patients (24).

Cortical blindness observed in about 1%-15% of
patients with severe preeclampsia and eclampsia (25).
Diagnosis
Indocyanine green angiographic (ICG) findings in
patients with preeclampsia include nonperfusion areas
in the early phases of the angiogram and choroidal
vasculature staining with sub retinal leakage. In the
late phases of the angiogram, multiple punctate areas
of blocked fluorescence may also be encountered. ICG
angiographic findings indicate that the choroidal vascular
changes lead to many of the retinal manifestations seen in
preeclamptic patients (26).

A review of the literature on fluorescein angiography
(FA) in pregnancy conducted by Schreyer et al, concluded
that the primary vascular changes in preeclamptic toxemia
are choroidal rather than retinal (27).

In a study by Chaine et al, ocular fluorophotometry
performed in 24 patients with hypertension due to
preeclampsia and in 10 normal subjects. The exclusion
criteria were any fundus changes of accelerated
hypertension (e.g., disc edema, cotton-wool spots, and
hemorrhage). Fluorescein accumulated in the vitreous
and aqueous humor of patients with preeclampsia were
more significant than normal patients. This finding might
indicate that the blood-aqueous barrier was damaged
earlier than the blood-retinal barrier. Moreover, the
damage in both barriers was a result of increased arterial
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diameter.

Fluorometric abnormalities of the eye improved after
delivery in all of cases except 2 of them (28). Optical
coherence tomography (OCT) showed diffuse macular
edema with an increase in macular thickness that persisted
after delivery but with a less significant amount. Foveal
contour reversed to its normal condition 8 months after
initial examination. Moreover, Elschnig spots were also
visible on OCT with focal RPE abnormalities and elevated
spots (29).

Treatment and Prognosis

The visual prognosis for serous retinal detachment is
excellent in most cases because of its nature and high
rate of spontaneous recovery which occurs in a few
weeks (hastened after delivery with the absorption of
fluid by RPE). Thus, the management of this condition
in preeclampsia is a matter of controversy (13). Occipital
lesions resulting in loss of vision might be reversed and
the vision was gained in 4 hours to 8 days (30).

On the other hand, Beharier et al in a study found
that preeclampsia was a significant risk factor for future
ocular complications such as diabetic retinopathy and
retinal detachment. There was a positive linear correlation
between the severity of preeclampsia episodes and the
prevalence of long term ophthalmic complications
and it was important in the assessment of patients with
history of complicated pregnancy (31). In the other study,
preeclampsia and subsequent poor metabolic control was
a potent risk factor for deterioration of retinopathy during
pregnancy in type 1 diabetic patients (32).

There are some complications of rare occurrence
in different studies including choroidal infarcts,
papillophlebitis, retinal artery and vein occlusion,
ischemic optic neuropathy, optic atrophy, optic neuritis,
and thrombosis of the central retinal artery which results
in permanent visual loss (33,34).

In the case of permanent ocular complication in
preeclampsia, the condition might be misdiagnosed
as hereditary disease. These perpetual alterations are
arteriolar lumen narrowing, choroidal atrophy, and retinal
pigment epitheliopathy (35).

Conclusions
Visual involvement is common in pregnancy-induced
hypertension. Retinal vascular changes are the most
common ocular findings. Although progression of fundus
changes is a sign of increasing severity of pregnancy induced
hypertension (PIH), it might be independent of systemic
blood pressure. In addition, it correlates with fetal
mortality. As a result, visual changes may be guidelines for
prompt intervention as they may reflect similar ischemic
vascular changes in the placenta.

Ocular involvement has a good prognostic ability in
PIH; however, repeated observations, early diagnosis, and

prompt management are essential for both maternal and
fetal ultimate outcomes.
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