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Pregnancy and retinal and retinal vascular complications
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Abstract: Pregnancy requires several changes in the body of the mother to successfully carry and deliver a
child. Multiple alterations occur, including changes in cardiovascular system to meet the increased demands
of the mother and placenta, the tilting of the hypercoagulable status to a more pro-coagulable state to
prevent excessive blood loss post-delivery, and immunologic manipulations to protect the mother and
fetus and decreasing the risk of a fatal immunologic response to the allogeneic fetus. These alterations are
physiologically normal and expected, but can become pathologic when thresholds are crossed. Pregnancy
may cause or exacerbate underlying retinal vascular diseases, a class of disorders compromised predominantly
of retinal vein occlusion (RVO), retinal artery occlusion (RAO), central serous retinopathy (CSR), diabetic
retinopathy, and hypertensive-related retinopathy, which includes pre-eclampsia, eclampsia, and hemolysis,
elevated liver enzymes, and low platelets (HELLP) syndrome. The majority of the literature on retinal
changes associated with pregnancy has focused on diabetic retinopathy, while the knowledge regarding
the pathogenesis and treatment options of other pregnancy-related vascular diseases remains scarce.
Understanding the implications pregnancy has on these rare, but severe, retinal vascular complications can
help guide clinical management and potential treatment modalities. This paper aims to serve as a review of

the retinal manifestations of diseases outside of diabetic retinopathy.
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Introduction certain treatment outcomes in pregnant patients.

Background

Pregnancy, a state in which the human body goes through Objective

physiologic changes in order to support the adapting
mother and growing fetus, can come with systemic and
ocular complications. These ocular manifestations can
range from mild to visually destructive.

Rationale and knowledge gap

Out of protection for the fetus, more invasive studies
are prohibited, which limits our knowledge of deeper
pathophysiology, cost-benefits ratio of treatments, and
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This review article aims to highlight certain retinal
vascular conditions more common in pregnancy, such
as central or branch retinal artery occlusion (CRAO
and BRAO, respectively), central or branch retinal vein
occlusion (CRVO and BRVO, respectively), central serous
retinopathy (CSR), pre-eclampsia related retinopathy and
retinopathy secondary to hemolysis, elevated liver enzymes,
and low platelets (HELLP) syndrome. Overall, the current
regimens and outcomes are anecdotal and require the
cooperation of hematologists, cardiologists, obstetricians,
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and ophthalmologists.

Normal physiologic changes during pregnancy

Pregnancy induces several physiological changes in the
mother to both nurture the developing fetus and help
prepare the mother for labor and delivery. These include,
but are not limited to: cardiovascular manipulations to
meet the placental metabolic demands, the induction of
a hypercoagulable state to prevent excessive blood loss
post-delivery, and immunologic adaptations to protect
the mother and fetus while avoiding a fatal immunologic
response to the allogeneic fetus (1). These alterations are
physiologically normal, but can become pathologic when
protective thresholds are crossed.

Early on, the mother’s cardiovascular system changes
drastically: cardiac output increases around 40% due to an
increase in stroke volume and heart rate, while peripheral
vasodilation leads to a 25-30% decrease in systemic vascular
resistance due to estradiol and nitric oxide upregulation (2).
Despite the increase in plasma volume and cardiac output,
pregnant women are physiologically hypotensive due
to progesterone release, which relaxes the blood vessel
walls and increases blood flow to mother and fetus. The
coagulation system is altered during pregnancy to produce
a hypercoagulable state to ensure hemostasis after delivery.
Clotting factors such as factors VIII, IX, and X increase
while endogenous anticoagulants such as antithrombin and
protein S decrease (3). While the maternal immune system
has not been fully understood, it’s known that a balance
between pro-inflammatory and anti-inflammatory changes
leads pregnant women to being susceptible to infections (4).

Retinal vascular occlusion

Retinal vascular occlusions, which can occur in either
arteries (RAOs), or veins (RVOs), typically occur in the fifth
decade or later and are attributed to various systemic risk
factors, such as hypertension, hyperlipidemia, and diabetes.
Other risk factors include inherited disease states that
predispose to clot formation, including, but not limited to:
patent foramen ovale, antiphospholipid syndrome, factor
V Leiden mutation, low protein S, and increased factor
VIII (5). Although pregnancy occurs in ages younger than
the fifth decade, the physiological changes associated with
gestation can lead to spontaneous occurrences of RAOs and
RVOs. The prevalence of retinal vascular occlusions is not
well documented. Maurya et al., report a 2-year prospective
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study at an outpatient setting for ophthalmology and for
obstetrics and gynecology and found 16.36% of pregnant-
related vascular disorders to be that of RVO (6). In another
study by Park er al. over a 4-year period found out of the
1.8 million births, 33 pregnancies were complicated by RVO (7).

CRVO

The risk of RVO instances during pregnancy is reported
to be between 0.05% and 1.8% and occurs most often
in the third trimester (8). Patients typically present with
acute, painless visual decline as the blocked, damaged
vasculature leads to macular edema. Additionally,
the lack of oxygenation induces a release of vascular
endothelial growth factor (VEGF), with subsequent
abnormal neovascularization, and in certain cases, vitreous
hemorrhage or tractional retinal detachments (9).

A few reports exist in the literature detailing RVOs in
pregnancy. Li et al. report a case of a 30-year-old woman
who developed a bilateral CRVO at month 7 in her
pregnancy (10). The patient was monitored but not treated.
Post-partum, her sight returned to normal in both eyes
at the 1-year mark. Several other reports have opted for
observation as well (10-14). When treatment was initiated,
therapies ranged from intravitreal corticosteroid injections,
panretinal photocoagulation, and systemic administration of
anti-coagulation (5,15-19).

RAO

Pregnancies with RAO are usually complicated with
pre-eclampsia or hypercoagulability due to acquired or
congenital deficiency in hemostatic factors. The incidence
of RAO is also not well documented; in one retrospective
case series of 147 patients who developed acute visual loss
during the pregnancy, 4.1% (n=2) were due to RAO (20).
Treatment of pregnancy-induced RAOs in the literature has
mainly been anticoagulants and observation (5,11,12,18).
Interestingly, the development of a RAO in pregnancy
has led to the diagnosis of a systemic condition. Kurtz et 4.
identified a unilateral BRAO during pregnancy which led to a
previously undetected diagnosis of familial thrombophilia (11).
The authors describe a 32-year-old, who presented
with a BRAO at 13 weeks of gestation. She had no prior
thrombotic events, though family history was significant for
deep venous thrombosis and lethal pulmonary embolism
in maternal grandmother. At the time of presentation,
she was evaluated for thrombophilia-hypofibrinolysis and
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revealed a protein S deficiency and a high factor VIII count.
Likewise, Askim et al. describe the first case of a BRAO due
to hereditary hemorrhagic telangiectasia (HHT) during
pregnancy (21). In this case, a pregnant woman presented
with sudden scotoma in her left eye. A work-up revealed
HHT that ran through her family. A thoracic computed
tomography (CT) and pulmonary angiography revealed
a pulmonary arteriovenous malformation (PAVM). The
authors propose that HH'T should be screened for PAVMs
prior to pregnancy; if already pregnant, the patient should
undergo an echocardiography to confirm PAVM.

Central serous chorioretinopathy (CSCR)

CSCR is reported to be ten times more common in men,
but pregnancy is a risk factor for CSCR development (8).
CSCR is characterized by elevated endogenous cortisol
and catecholamines leading to a permeable blood-retinal
barrier (22). An accumulation of subretinal fluid leads to
neurosensory retinal detachment in the macula at the level
of the retinal pigment epithelium (RPE) (23).

In pregnant women specifically, CSCR can present
with white subretinal exudation. One study reported
white fibrous subretinal exudates are found in 90% of
pregnancy-associated CSCR (pCSCR) compared to 20%
of general cases (24). Risk factors during pregnancy include
glucocorticoid use, Cushing syndrome, obstructive sleep
apnea, hypertension, and emotional stress. In pregnancy
in particular, elevated cortisol levels, preeclampsia, and
hypertension are risk factors (25).

There are cases which document the spontaneous
resolution of CSR after delivery (23,26).

However, there are also reports detailing permanent
visual loss in patients. CSCR can also recurrently present in
subsequent pregnancies and, over time, lead to subretinal
fibrin-fibrosis and scarring of the macula (27,28).

Pre-eclampsia-complicated retinopathy

Pre-eclampsia is a leading cause of both maternal and fetal
morbidity and mortality worldwide and is characterized
by hypertension, proteinuria, and maternal organ
dysfunction between mid-gestation to 6 weeks post-
partum. Mild pre-eclampsia is reported to impact 0.5%
of women and severe pre-eclampsia impacts 2-3% of
women (29). Ophthalmologic complications associated
with pre-eclampsia include cortical blindness, serous retinal
detachment, Purtscher-like retinopathy, CRVOs, and retinal

© Annals of Eye Science. All rights reserved.

Page 3 of 10

or vitreous hemorrhages (30). Most reports document the
improvement of vision after delivery but in some cases,
Purtscher-like retinopathy resulted in permanent vision loss
(31,32).

While vision changes can be transient in the settings
of pre-eclampsia, some courses of pregnancy can lead to
permanent vision loss as was the case in Kotlyar er al. (33).
A 27-year-old primigravida patient presented at 31 weeks
with pre-eclampsia. She was treated with hydralazine and
labetalol to maintain blood pressure control. Unfortunately,
after delivery, she developed decreased visual acuity that
was limited to counting fingers. Fundus exam showed
diffuse retinal whitening, optic nerve pallor, and retinal
hemorrhages. At 3-month follow-up, the patient had visual
acuity limited to 20/150 and 20/250.

HELLP-complicated retinopathy

HELLP syndrome is a pregnancy complication that usually
presents in women with underlying pre-eclampsia or
eclampsia. Risk factors are shared with pre-eclampsia and
include pre-existing hypertension or diabetes, advanced
maternal age. The pathophysiology of Purtscher-like
retinopathy is not well understood in the pregnant state.
In the setting of HELLP syndrome, it is thought chronic
inflammation of the placenta may cause complement
activation leading to neutrophil and leukocyte embolization.
Interestingly, in 15% of HELLP patients, no signs of pre-
eclampsia are present (34).

Much like the rare case of Purtscher-like retinopathy
in the setting of pre-eclampsia, Stewart er 4/., report on a
25-year-old primigravida patient who developed Purtscher-
like retinopathy in the setting of HELLP syndrome (35).
Unfortunately, her vision remained impaired on follow up,
with fundus exam showing severe optic atrophy and retinal
thinning. In another instance, a 23-year-old primigravida
patient developed HELLP syndrome and 2 days after
delivery, noticed diminution of her vision. A fundus exam
revealed bilateral serous detachment involving the macula.
Her vision recovered completely 3 weeks post-partum (36).

HELLP syndrome has also been documented in the
setting of posterior reversible encephalopathy syndrome
(PRES). In this case, a 26-year-old pregnant female
developed acute, bilateral vision loss due to serous retinal
detachments and cortical vision loss during her post-partum
period (37). She also developed systolic blood pressure in
the 200s and laboratory tests showed thrombocytopenia,
diffuse intravascular coagulopathy, and elevated liver
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function tests. She continued to deteriorate with worsening
headaches and acute encephalopathy. HELLP syndrome
was diagnosed and subsequent magnetic resonance imaging

(MRI) confined vasogenic cerebral edema and PRES.

Unfortunately, her visual acuity never improved.

Disseminated intravascular coagulation
(DIC)-complicated retinopathy

DIC itself is associated with pregnancy complications such
as pre-eclampsia, HELLP syndrome, placental abruption,
retained stillbirth, and amniotic fluid embolism. Pregnancy-
associated DIC secondary is estimated to be around 1-5%
of all pregnancies in countries in Western hospitals (38).
"Two reports in the literature detail vision loss in the context
of DIC in pregnancy. In one case, vision improved, while
in the other, it did not. Both cases presented with serous
retinal detachments, which were thought to be secondary to
intravascular coagulation occluding the choriocapillaris in
the poster pole, subsequently damaging the RPE-cells and
their ability to supply the retina and subretinal space (39).

Amniotic fluid embolism-complicated retinopathy

Amniotic fluid embolism is a dangerous and life-threatening
complication of pregnancy where the amniotic fluid enters
the maternal pulmonary circulation shortly after giving
birth and causes cardiorespiratory collapse. Risk factors
include advanced maternal age, multiparity, trauma, and
induction of labor (40). Amniotic fluid embolism occurs in
2 to 8 per 100,000 deliveries and is the second leading cause
of peripartum maternal death in the United States (41).
These amniotic fluid emboli can also occlude retinal arteries
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in pregnant patients, causing occlusion and serious vision
consequences. Kim and Choi present a dramatic case of
amniotic fluid embolism in a 28-year-old female who was
admitted for an elective abortion at 16 weeks (42). Three
hours later, the patient reported reduced vision in her left
eye with initial best-corrected visual acuity (BCVA) was
count fingers. Fluorescein angiography showed an occlusion
in the infratemporal branch retinal artery. Three days later,
two more arteries were occluded. The final BCVA never
improved.

Current treatments

Out of ethical constraints for the well-being of the fetus,
exploration of effective treatment during pregnancy are
mostly anecdotal, leading to limitations on consensus for
treatment. Anti-VEGF has growing literature supporting
its use and is further discussed in the diabetic retinopathy
section review paper (15,16,43).

Conclusions

One proposed intervention is laser photocoagulation,
especially in the setting of neovascular complications which
can arise from ischemia (8). Intravitreal corticosteroids are
also well tolerated and can be used to target macular edema
(16,17). Systemic anti-coagulants such as low-molecular-
weight heparin (LMWH) have been used as well in an effort
to lessen the burden of ischemic vascular injury, but the
evidence for this is sparse. The literature also documents
several cases of observation, as spontaneous resolution has
been documented with time and/or after delivery. These
treatments and outcomes are listed in 7able 1.
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