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O
cular manifestations of 
pregnancy can be grouped 
into three categories: physi-
ologic changes, pregnancy-
specific eye disease, and 

modifications of preexisting eye dis-
ease. Although the range of possible 
pregnancy-associated ocular changes 
is broad, many of these conditions 
resolve during the postpartum period. 
Management may involve watching 
benign findings, referring the patient 
to another specialist, and undertaking 
medical or surgical treatment. 

Although not an exhaustive review, 
the following highlights several exam-
ples in each of the three categories. 

Physiologic Changes
Corneal changes. Physiologic changes 
that affect the cornea and are most 
likely due to water retention include 
a decrease in corneal sensitivity and 
an increase in both corneal thickness 
and curvature. These changes occur 
later in pregnancy and may produce 
temporary alterations in refraction, 
making pregnancy a contraindication 
to refractive eye surgery. 

Moreover, contact lens intolerance 
has been reported, so it is advisable to 
delay fitting and prescribing new cor-
rective or contact lenses until several 
weeks postpartum. 

Pregnancy may induce dry-eye 
syndrome due to a disruption of lac-
rimal acinar cells. In addition, newly 
developed Krukenberg spindles, not 
accompanied by other findings of pig-
ment dispersion, have been observed 

early in pregnancy; these usually de-
crease during the third trimester and 
postpartum. 

IOP variations. Pregnancy, par-
ticularly the second half, is associated 
with decreased IOP in healthy eyes. In 
patients with ocular hypertension, this 
decrease may be even greater.1 Possible 
mechanisms for these changes include 
increased aqueous outflow, decreased 
episcleral venous pressure, decreased 
scleral rigidity, and generalized aci-
dosis during pregnancy.2 IOP changes 
typically return to prepregnancy levels 
by two months postpartum. 

Adnexal changes. The ocular ad-
nexa may be affected by chloasma, a 
hormonally mediated increase in pig-
mentation around the eyes and cheeks, 
which is common during pregnancy. 
In addition, benign spider angiomas 
commonly develop on the face and 
upper body. Both of these adnexal 
changes often resolve postpartum. 

Ptosis, often unilateral, can occur 
during or after pregnancy, most likely 
as a result of defects that develop in the 
levator aponeurosis from fluid, hor-
monal, and stress-related changes of 
labor and delivery.

Pregnancy-Specific Eye Disease
Preeclampsia and eclampsia. Al-
though visible retinal vascular changes 
occur in 40 to 100 percent of pre-
eclamptic patients, visual symptoms 
are reported in 25 to 50 percent. These 
symptoms, which tend to worsen with 
increasing disease severity, include 
blurred or decreased vision, photopsia, 

scotomata, diplopia, visual field de-
fects, and blindness.3,4 The most com-
mon ocular finding is constriction or 
spasm of retinal arterioles, with a de-
creased retinal artery-to-vein ratio cor-
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LINKED TO PREGNANCY. (1) This pre-
eclamptic patient with HELLP syn-
drome had a serous detachment of the 
retina and multiple yellowish placoid 
areas at the level of the RPE and in-
ner choroid. (2) The early fluorescein 
angiographic frames showed reticular 
patterns of decreased choroidal perfu-
sion bordering areas of hyperfluores-
cence. Early leakage from the level of 
the RPE is evident and becomes more 
apparent in the later phases of the 
fluorescein angiogram. 
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relating with severity. If the constric-
tion is severe, changes associated with 
hypertensive retinopathy may occur, 
including diffuse retinal edema, hem-
orrhages, exudates, and cotton-wool 
spots. Possible mechanisms for these 
changes include hormonal changes, 
endothelial damage, hypoperfusion 
ischemia/edema, and coexisting sys-
temic vascular disease.5

Other ocular abnormalities seen in 
preeclampsia and eclampsia include 
white-centered retinal hemorrhages, 
papillophlebitis, Elschnig spots, macu-
lar edema, retinal pigment epithelial 
(RPE) lesions, retinal artery and vein 
occlusion, optic neuritis, optic atrophy, 
and ischemic optic neuropathy.2

Exudative (or serous) retinal de-
tachment occurs in less than 1 percent 
of patients with preeclampsia and in 10 
percent with eclampsia, although pre-
eclamptic and eclamptic women with 
HELLP syndrome (hemolysis/elevated 
liver enzymes/low platelet count) may 
be approximately seven times more 
likely to develop a retinal detachment 
than those who do not have the syn-
drome4 (Figs. 1, 2). 

Exudative retinal detachment tends 
to be bilateral, diagnosed postpartum, 
more frequent in primiparous women, 
and more common in women who 
undergo cesarean delivery; it tends to 
resolve completely postpartum.4 Fluo-
rescein angiographic findings support 
the hypothesis that retinal detachment 
in preeclampsia/eclampsia is second-
ary to choroidal ischemia from intense 
arteriolar vasospasm. The RPE usu-
ally resorbs the subretinal f luid post-
partum, and visual acuity typically 
returns to predetachment levels within 
weeks.

Cortical blindness, which affects 
up to 15 percent of preeclamptic and 
eclamptic women, is often preceded 
or accompanied by headache, hyper-
reflexia, and paresis. This visual loss, if 
the exam is otherwise normal, often is 
recovered over a period varying from 
four hours to eight days, although bi-
lateral inferior scotomata and visual 
field defects have been reported to per-
sist for several months postpartum.3 
An MRI scan may show focal occipital 

lobe edema, including bilateral edema 
of the lateral geniculate nuclei, rep-
resented by hyperintense lesions on 
T

2
-weighted images.6 The reversibility 

of these lesions, seen in the parieto-
occipital area, has been documented 
on follow-up imaging.6 

The constellation of findings (head-
aches, seizures, cortical blindness, and 
altered mental status) associated with 
preeclampsia/eclampsia and other dis-
eases is referred to as reversible poste-
rior leukoencephalopathy syndrome.

Because most of the visual distur-
bances tend to reverse during the post-
partum period, the overall prognosis is 
good for preeclamptic patients. How-
ever, the onset of ophthalmic changes 
or fundus findings in a pregnant pa-
tient may presage the onset of seizures 
and should be evaluated by an obste-
trician to rule out preeclampsia.

Central serous chorioretinopathy. 
CSCR results in an accumulation of 
subretinal f luid that leads to a circum-
scribed neurosensory retinal detach-
ment in the macula at the level of the 
RPE. Although CSCR is 10 times more 
common in men, in women it has a 
strong association with pregnancy, 
especially late in pregnancy. Patients 
most commonly present with unilat-
eral metamorphopsia and moderately 
reduced visual acuity. Elevated levels 
of endogenous cortisol are thought to 
lead to increased permeability in the 
blood-retinal barrier, choriocapillaris, 
and RPE. White fibrous subretinal 
exudates are found in 90 percent of 
pregnancy-associated cases of CSCR, 
compared with 20 percent of general 
cases.7

Although CSCR usually resolves 
within a few months after delivery 
and visual acuity returns to normal, 
changes to the central visual field, 
metamorphopsia, and RPE alterations 
may persist. Diagnosis typically is 
made clinically, but optical coherence 
tomography has shown value in both 
identifying and following patients with 
CSCR. 

Occlusive vascular disorders. 
Purtscher-like retinopathy, most likely 
from arteriolar obstruction by comple-
ment-induced leukocyte aggregation, 

has been documented in the immedi-
ate postpartum period. It is associ-
ated with preeclampsia, pancreatitis, 
amniotic fluid emboli, and hyperco-
agulability. Presentation often consists 
of severe bilateral visual loss shortly 
after delivery, with widespread cotton-
wool spots with or without intraretinal 
hemorrhage. 

The visual prognosis is guarded, but 
retinal changes and symptoms may re-
solve spontaneously. Branch and cen-
tral retinal artery occlusions, as well as 
retinal vein occlusions (although these 
are less common), have been reported 
in pregnancy, presumably secondary 
to amniotic fluid emboli or a hyperco-
agulable state.

 
Preexisting Eye Disease

Diabetic retinopathy. Although stud-
ies have shown pregnancy to be an 
independent risk factor for worsening 
diabetic retinopathy (DR), the occur-
rence of gestational diabetes in the ab-
sence of preexisting diabetes does not 
seem to increase the risk for DR. 

Other risk factors that may acceler-
ate the worsening of DR in pregnant 
women include coexisting hyperten-
sion or preeclampsia, greater severity 
and duration of diabetes prior to preg-
nancy, poor prepregnancy glycemic 
control, rapid normalization of blood 
glucose levels during pregnancy, and 
changes in retinal blood flow. The 
standard treatment for DR is laser 
photocoagulation surgery. Although 
postpartum regression of DR may oc-
cur with uncertain rate and timing, 
women still are at an increased risk 
of progression for as long as one year 
postpartum.

Worsening macular edema (ME) 
may present as part of DR and is in-
creased by coexisting hypertension, 
nephropathy, and proteinuria. This 
will often regress postpartum but may 
persist, resulting in long-term visual 
loss. Clinically significant ME typi-
cally is treated with focal laser photo-
coagulation.

The Academy recommends that 
women with diabetes who plan to 
become pregnant should have a pre-
pregnancy dilated fundus exam. Dur-
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ing pregnancy, an eye exam should 
be performed in the first trimester, 
with follow-up scheduled according to 
amount of retinopathy found. Those 
with no retinopathy to moderate non-
proliferative DR should be reexamined 
every three to 12 months. Patients 
with findings of severe NPDR or worse 
should be reexamined every one to 
three months. Those diagnosed with 
gestational diabetes do not require 
retinopathy screening.8

Uveitis. For chronic noninfectious 
uveitis, pregnancy seems to confer a 
beneficial effect, with a lower inci-
dence of flare-ups. This is possibly due 
to hormonal and immunomodulatory 
effects. 

When flare-ups do occur, they take 
place most commonly during the first 
trimester; there also may be a rebound 
in activity within the first six months 
postpartum. 

Toxoplasmosis. Latent ocular 
toxoplasmosis may reactivate dur-
ing pregnancy, with a negligible risk 
to the fetus of acquiring congenital 
toxoplasmosis. Spiramycin has been 
recommended over pyrimethamine as 
a safer, yet equally effective, treatment 
in pregnant women. 
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tivate a small part of the retina. But 
we don’t know how to stimulate that 
precisely. We need to understand the 
biological side of the interface.”

Functional MRI may provide some 
answers. “There are many points along 
the way where the signal is being pro-
cessed by the brain,” said Dr. Weiland. 
“We’d like to activate the device and 
then scan the brain as it is working.” 
He added that basic animal studies 
may also “give us access to the signals 
from the retina. Then we can stimulate 
a retina and see how it responds to 
electric stimulation.”

State of the art. “We have a longer 
way to go before we can deliver to 
people the vision that will change their 
lives,” Dr. Rizzo said. The current gen-
eration of devices yields images that 
Dr. Rizzo compares to an impression-
ist painting, something beautiful but 
“blobby.” His goal is something closer 
to the effect of pointillist paintings, 
composed of thousands of individual 
pixel-like points. 

In the meantime, Dr. Rizzo said the 
quality of the devices is getting better 
and better, and they are generally well 
tolerated. “Now we have to show that 
there’s real benefit.” 
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