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Ocular Changes During Pregnancy
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SUMMARY
Background: Most ocular changes in pregnancy are 
 harmless. For example, 14% of pregnant women need a 
new eyeglass prescription. Some changes, however, are 
serious, such as retinal effects of hypertension, which can 
be a sign of pre-eclampsia. Ocular changes may give rise 
to uncertainty about the administration of ophthalmologi-
cal drugs or the optimal method of childbirth.

Method: This review is based on pertinent literature re-
trieved by a selective search in Medline and on guidelines 
from Germany and abroad. Recommendations about drugs 
were taken from the Embryotox and Reprotox databases, 
the German Red List, and the United States Food and Drug 
Administration (FDA). 

Results: 40% to 100% of pregnant women with high blood 
pressure have retinal changes whose severity is corre-
lated with the severity of pre-eclampsia or eclampsia. 
 Diabetic women should undergo ocular examination 
 before and during pregnancy. Pre-existing retinal changes 
worsen during pregnancy in 55% of cases. Most ocular 
diseases can be treated with the usual drugs in pregnant 
women and nursing mothers, although the evidence for 
drug safety is derived from case series and the treatment 
is usually provided off label. Ocular conditions that are 
present before pregnancy are irrelevant to the choice of a 
method of childbirth.

Conclusion: Pregnant women and nursing mothers can 
undergo most types of ophthalmological examination and 
treatment. Recommendations about drug treatment should 
be checked against current information that can be found 
on the embryotox.de and reprotox.de websites. 
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V isual impairment and other ocular changes are 
rare in pregnancy. They arise in at most 15% of 

pregnant women and are usually harmless, but are 
 nonetheless a cause of concern among the women who 
have them and their non-ophthalmologist treating phy -
sicians. Women with pre-existing ocular conditions 
often wonder, even before they become pregnant, how 
pregnancy might affect their condition and its treat-
ment, and how the treatment of the ocular condition 
might affect the unborn child. 

The few available epidemiologic studies of ocular 
changes in pregnancy have mainly concerned retino -
pathies (1) and refractive changes (2). Nearly all pregnant 
women have reactive changes of the retinal vessels (e1); 
clearly visible changes arise only in the setting of hyper-
tension, pre-eclampsia, or eclampsia. One in six pregnant 
women experiences a change in the tear film or 
 eyeglass prescription—the most common reasons for re-
ferral for an outpatient ophthalmological examination. 
Other questions often asked by pregnant women and their 
physicians concern the diagnostic and therapeutic use of 
ocular drugs, the significance of pre-existing ocular condi-
tions in pregnancy, and the relevance of such conditions to 
the choice of childbirth method. We address these issues in 
the light of the literature and our personal experience. 

Methods
We searched the Medline database selectively for perti-
nent publications up to May 2014 with the keywords 
“eye,” “uveitis,” “diabetic retinopathy,” and “pregnancy” 
and supplemented the findings with articles from the 
 reference lists of earlier reviews. We also considered 
Guideline No. 20 (2011) on diabetic retinopathy of the As-
sociation of German Ophthalmologists (Berufsverband 
der Augenärzte Deutschlands), the American Diabetic 
 Association (ADA) guideline of 2013 (3), and NICE 
Guideline No. 63 of the UK National Institute for Health 
(2008); these are the only extant guidelines on the subject. 
We base our therapeutic recommendations for specific 
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Frequency
Nearly all pregnant women have reactive changes 
of the retinal vessels, but clearly visible changes 
arise only in the setting of hypertension, 
 pre-eclampsia, or eclampsia.
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drugs on the current recommendations of Embryotox, 
 Reprotox, the German Red List, and the FDA. In case of 
discrepancies among these sources, we recommend the 
drug with the greatest potential to preserve maternal visual 
acuity while carrying the lowest risk for the unborn child.

Learning objectives
After reading this article, readers should be able to: 
● distinguish harmless pregnancy-related changes in 

the eye from pathological ones, 
● know that ocular drugs are, in general, compatible 

with pregnancy and breastfeeding, 
● be aware of the Internet addresses where specific 

information can be sought for the proper counsel-
ing of pregnant women and nursing mothers, 

●  assess the relevance, if any, of ocular disease to 
the choice of childbirth method.

Physiological and harmless ocular changes 
All structures in and around the eye can undergo 
change during and after pregnancy. The most important 
changes are listed in Table 1. The frequency of each 
type of change is indicated in the table and in the text 
whenever such information is available. 

90% of pregnant women have increased skin 
 pigmentation (4), and 5% to 70% (4, e2, e3) have 
chloasma (the “mask of pregnancy”), i.e., reversibly 
increased skin pigmentation in the face, on the 
 dorsum of the nose, and on the eyelids. The probabil-
ity of chloasma depends on
● sunlight exposure, 
● genetic predisposition,
● and skin type.
A connection to thyroid disease is also suspected.
Similar changes can be seen in women taking oral 

contraceptive drugs. 3% of pregnant women have 

Increased skin pigmentation
90% of pregnant women have increased skin 
pigmentation (4), and 5% to 70% have chloas-
ma, i.e., reversibly increased skin pigmentation 
in the face, on the dorsum of the nose, and on 
the eyelids.

Intraocular pressure
Intraocular pressure decreases mildly during 
pregnancy, by 2–3 mmHg, under the influence of 
hormones (mainly progesterone). The mechanism 
is by way of lower episcleral venous pressure and 
an ensuing increased efflux of aqueous humor.

TABLE 1

Ocular changes during pregnancy (modified from [36]). 
Data on the frequency of such changes are given when available. 

Structure

General 

Lid

Conjunctiva

Cornea

Lens

Retina

Optic nerve /
optic pathway

Orbit

Physiological/innocuous

Lowering of intraocular pressure

Chloasma (5%–70%) (4, e2, e3)

Hyposphagma (10%) (e4)

– Reduced sensitivity
– Krukenberg’s spindles (3%) (5)
– Increased thickness (14%) (2)
– Altered refractive strength
– Altered composition of tear fluid (14%) (2)

Increased thickness, refractive change (14%) (2)

Enlargement of pituitary gland

Pathological

– Ptosis (few case reports) (6) 
– Horner’s syndrome (0.4%–2.5%) (e5) 
– Facial nerve palsy (0.045%) (7)

Vasospasm in pre-eclampsia

– Worsening of diabetic retinopathy (as high as 55%, 
 depending on findings before pregnancy) (1)

– Vascular changes in pre-eclampsia (40%–100%) (10, 
e1)

– Serous retinal detachment (0.005%) (10)
– Central serous chorioretinopathy (0.008%) (7)
– Growth of melanomas

– Ischemic optic neuropathy in eclampsia 
– Cortical blindness in eclampsia (0.06%) (12) 
– Papilledema

– Growth of hemangiomas 
– Carotid-cavernous fistula
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 reversible pigmentation of the posterior surface of the 
cornea (Krukenberg’s spindle) (5) as a non-
 pathological finding. 

Conjunctival hemorrhage (hyposphagma) is a harmless 
finding that is seen in about 10% of women during and 
after delivery (e4); it calls for no measures other than a 
check of blood pressure (Figure 1). Patients are made 
more uncomfortable by symptoms resulting from the 
 reduced production of tear fluid. Lessened tear fluid, to-
gether with altered corneal curvature, increased corneal 
thickness, and influx of water into the lens, causes 
 refractive changes toward the myopic range in about 14% 
of all pregnant women, as well as contact lens intolerance 
(2). For this reason, refractive surgery should not be per-
formed during pregnancy or in the first year after delivery.

Intraocular pressure decreases mildly during preg-
nancy, by 2–3 mmHg, under the influence of hormones 
(mainly progesterone). The mechanism is by way of 
lower episcleral venous pressure and an ensuing in-
creased efflux of aqueous humor (5). No physiological, 
funduscopically visible changes of the retina arise in 
the course of a normal pregnancy. 

Pathological ocular changes  
A few cases of ptosis due to hormonally induced weaken-
ing of the attachment of the levator palpebrae have been 
described in the literature (6). This benign change must 
be distinguished from an oculomotor nerve palsy (in 
which ptosis is accompanied by extraocular muscle 
weakness leading to diplopia, and by enlargement of the 
pupil), which requires a further neurological work-up. 
Reversible Horner’s syndrome is reported to arise after 
epidural anesthesia in 0.4% to 2.5% of cases (e5). The 
probability of development of a transient facial nerve 
palsy during pregnancy is 38–45 per 100 000 births, or 
three times higher than at other times (7).

Central serous chorioretinopathy is an idiopathic 
condition involving central retinal detachment (Figure 
2). It arises in 0.008% (4 of 17 000) women in the 
course of an otherwise unremarkable pregnancy (8). 
The high cortisol concentration during pregnancy is 
thought to be the main precipitant of this condition. It 
usually arises in the third trimester and regresses spon-
taneously a few weeks to months after delivery (e6, e7).

Pregnancy-related hypertension arises in 5% to 11% 
of pregnant women (9). 40% to 100% of these patients 
show signs of hypertensive retinopathy (10, e1), 
 ranging from mild focal retinal vascular spasm to 
 cotton-wool spots and hemorrhages to papilledema. 

These changes, when detected, should prompt further 
diagnostic and therapeutic steps, even though only 25% 
to 50% of the affected women are symptomatic 
(blurred vision, photopsia, visual field defects) (1). The 
retinal changes reflect the severity of hypertension: the 
most severe changes are seen in (pre-)eclampsia, 
 ranging to reversible serous retinal detachment (Figure 
3) (1 in 18 524 pregnancies) (11, e8). When severe reti-
novascular changes are seen, delivery is recommended 
as soon as the pregnancy is sufficiently advanced, in 
order to achieve the optimal benefit to the mother’s 
 vision without endangering the unborn child. More 
 severe vascular changes in eclampsia, leading to 
 anterior ischemic optic neuropathy (AION) or cortical 
blindness, are rare (summary, Refs. [1, 6, 12]). Fortu-
nately, cortical blindness and other visual changes re-
sulting from eclampsia generally resolve within hours 
or days, although subjective visual impairment persists 
in rare cases (13). 

Ophthalmic drugs 
Early pregnancy is the sensitive phase in which organs 
are formed in the developing embryo. Half of all preg-
nant women take medication in early pregnancy before 
they know that they are pregnant.

There is uncertainty about the use of medications 
during pregnancy and breastfeeding. It is stated in the 
manufacturer-supplied package inserts of most drugs 
that the drug is either contraindicated in these situations 

Refractive surgery
Refractive surgery should not be performed during 
pregnancy or in the first year after delivery.

Pregnancy-induced hypertension
Pregnancy-induced hypertension can cause 
 hypertensive retinopathy. 

Figure 1: An innocuous conjunctival hemorrhage (hyposphagma, 
arrow) that was spontaneously resorbed within 2–3 weeks. Such 
hemorrhages arise in about 11% of pregnancies, usually after de-
livery. 
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or should be used only under strictly defined 
 circumstances. The German Red List contains a clas-
sification analogous to that of the United States Food 
and Drug Administration (FDA). 

Clinical trials are hardly ever performed on pregnant 
women, for ethical reasons; thus, information about drug 
safety during pregnancy and breastfeeding is often de-
rived mainly from animal experimentation, the results of 
which cannot necessarily be extrapolated to human 
beings. Often, reliable knowledge about safety is not 
 obtainable until years after a drug has been introduced. 

Whenever drug therapy for an ocular condition is 
begun in a woman of childbearing age, her desires and 
intentions about future motherhood should be dis-
cussed. In some cases, a suitable method of contracep-
tion may need to be given simultaneously, or else the 
ophthalmological treatment may need to be modified to 
permit pregnancy. The systemic resorption of eye drops 
can be lessened by occlusion of the lacrimal ducts, or 
local measures may be used temporarily instead of 
 systemic drug treatment.

Counseling centers for reproductive toxicology and 
pharmacovigilance provide information about drug 
safety during pregnancy and breastfeeding. In 
 Germany, the main institutions of this type are 
 Reprotox in Ravensburg (www.reprotox.de) and 
 Embryotox in Berlin (www.embryotox.de), where 
physicians and patients can obtain, at no cost, advice on 
these matters that is not derived from the pharmaceuti-
cal industry. 

The recommendations on treatment in the remainder 
of this article are based on those of the Red List and the 
FDA, on information supplied by the pharmacovigi-
lance centers, and on the pertinent scientific literature. 

The data in Table 2 represent current knowledge as of 
the date of writing; they will need ongoing revision as 
new information about drug safety during pregnancy 
and breastfeeding comes to light. All of the recommen-
dations are based on grade III or grade IV evidence.

Most drugs have not been specifically approved for 
use during pregnancy and breastfeeding, and their use 
at these times is off label. In consequence, written 
documentation of informed consent is advisable.

Ophthalmological evaluation 
Dilation of the pupils is essential for adequate visual-
ization of the fundi, e.g., if retinal detachment is sus-
pected. The available substances for this purpose 
(tropicamide and phenylephrine HCL) are, however, 
contraindicated according to the German Red List, 
where they appear under Group 5. This designation 
means that adequate information about the substance 
is not available to date and thus implies that there is 
no evidence that these substances are harmful during 
pregnancy. The pharmacovigilance centers have not 
documented any higher rate of congenital mal-
formations after the administration of these drugs for 
local diagnostic purposes, nor does a single adminis-
tration generate a serum concentration of the drug 
that would be high enough to affect the fetus. The 
FDA assigns these two substances to Category C, in 
which the potential benefit is said to justify use, 
 despite the potential risk. The authors’ view is that 
both substances are safe for diagnostic use in 
 pregnancy. For longer-lasting, therapeutic pupillary 
dilation, scopolamine and atropine are used locally (14). 

Applanation tonometry with a combination of local 
anesthetic and fluorescein can be performed in 

Use of medications
Ophthalmic drugs can be given during pregnancy 
for diagnostic or therapeutic purposes.

Diabetic retinopathy
The risk that diabetic retinopathy will worsen 
 during pregnancy is a function of the pre-existing 
retinal findings.

Figure 2: A typical image by optical coherence tomography (OCT) of central serous chorioretinitis, showing fluid deposition under the retinal layers (arrow). 
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 pregnancy without restriction; corneal defect staining 
with fluorescein is likewise unproblematic (15). Alter-
native methods of measuring intraocular pressure are 
also available (e.g., Tonopen, iCare). 

The systemic administration of fluorescein for 
angio graphy is not associated with fetal damage (16, 
e9, e10). A clinically relevant concentration of fluores-
cein can be detected in milk during breastfeeding; thus, 
breastfeeding should be temporarily interrupted in case 
the mother has received systemic fluorescein and the 
child is being treated with phototherapy, because a few 
cases of fluorescein-associated phototoxicity have been 
reported (15, 17, e11).

Treatment
The systemic drugs of first choice for bacterial infec-
tions of the eye are beta-lactam antibiotics and, in case 
of intolerance, macrolides. Erythromycin, fluoroquino-
lones, and aminoglycosides are recommended for local 
use (18). Conjunctivitis is nearly always of viral origin 
and does not require antibiotic treatment. 

Herpes virus infections can be treated with virostatic 
agents either locally or systemically in all phases of 
pregnancy (19). 

The treatment of allergic reactions
Allergic conjunctivitis can be treated locally with mast-
cell stabilizers, antihistamines, and steroids in all 
phases of pregnancy and breastfeeding (e12, e13). 

The treatment of glaucoma
In women of childbearing age, glaucoma is rare and 
the question of its appropriate treatment seldom arises. 
There is no consensus on this matter: the FDA lists 
only sympathomimetic drugs as Category B agents, 
while the pharmacovigilance centers recommend beta-
blockers and the Red List designates beta-blockers, 
sympathomimetic drugs, prostaglandin analogues, and 
carbonic anhydrase inhibitors as Group 5, 6, or 7 
agents, meaning that they are contraindicated or 
should be used only for highly restricted indications. 
These inconsistent recommendations reflect the inad-
equate scientific evidence available to date.

The drugs of first choice are beta-blockers, specifi-
cally timolol, in view of their longstanding use. If 
 timolol is used locally twice daily, systemic side effects 
such as fetal bradycardia are unlikely (20, e14).

No data are available on the use of sympathomimetic 
ocular drugs (brimonidine, clonidine, dipivefrin) in 

pregnancy. Local use in the eye can have systemic side 
effects (headache, drowsiness, circulatory symptoms); 
thus, these drugs should be used during pregnancy only 
if no alternative is available. 

The topical use of carbonic anhydrase inhibitors is 
associated with a very low systemic concentration of the 
active substance; thus, no negative effects of their use 
during pregnancy are to be expected, and, indeed, none 
have been reported to date. Experiments in rodents have 
shown that the systemic use of acetazolamide during 
gestation can cause malformations of the extremities, 
but nothing comparable has been observed in the few 
documented human pregnancies under such treatment. 
The use of acetazolamide is considered justified if no al-
ternative is available (21). The drug appears in mother’s 
milk in a low concentration that would not be expected 
to have any effect on the child. In case of doubt, 
measurement of the child’s serum electrolyte concen-
trations is recommended. 

Prostaglandins should be used with caution in pregnan-
cy, as they increase uterine smooth muscle tone and may 
impair fetal perfusion. When given locally, their systemic 
concentration is low and they are rapidly catabolized. 
There have been no reports of prostaglandin-induced fetal 
or embryonal toxicity in the few pregnancies observed to 
date (about 50, according to Embryotox). 

The effect of pilocarpine on human pregnancy has 
been little studied. Very high doses cause skeletal mal-
formations and stillbirths in rodents. The low medical 

Intraocular pressure measurement
Applanation tonometry with a combination of local 
anesthetic and fluorescein can be performed in 
pregnancy without restriction; corneal defect 
stain ing with fluorescein is likewise unproblem -
atic.

Sympathomimetic drugs
Local use in the eye can have systemic side 
 effects (headache, drowsiness, circulatory symp-
toms); thus, these drugs should be used during 
pregnancy only if no alternative is available. 

Figure 3: Hypertensive retinopathy with hemorrhages (solid white arrows), cotton-wool 
spots (open arrow), and exudates (solid black arrows) in eclampsia. 
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benefit of pilocarpine does not justify its use in preg-
nancy.

As an alternative to drug treatment, the intraocular 
pressure can be temporarily lowered during pregnancy 
with laser trabeculoplasty. A filtering operation can be 
performed before a pregnancy is planned. 

The treatment of pain
Local anesthetics such as tetracaine eyedrops can be 
used safely for superficial anesthesia. Paracetamol 
(acetaminophen) and ibuprofen can be given system-
ically to treat pain of mild to moderate severity. 
 Ibuprofen and other non-steroidal anti-inflammatory 
drugs should not be given after the 28th week of 
 gestation, as they can cause premature closure of the 
ductus arteriosus. Paracetamol (up to 2 g/day) and 
ibuprofen (up to 1.6 g/day) can be given during 
breastfeeding. 

The treatment of inflammatory conditions
If medically necessary, anti-inflammatory treatment for 
uveitis or status post corneal transplantation can be 
 provided relatively safely during pregnancy and breast-
feeding with glucocorticoids, cyclosporine A (22, e15), 
azathioprine (23, 24, e15), interferons (25–28, e16), 
and TNF-alpha antagonists (23, 29, e17). On the other 
hand, it is recommended that mycophenolate mofetil / 
mycophenolic acid, methotrexate, leflunomide, and 
cyclophosphamide should not be given, as these sub-
stances have been documented to be embryotoxic and 
fetotoxic (23, 30, 31, e18). 

Prednisone and prednisolone cross the placenta only to 
a small extent (10% to 20%), while dexamethasone does 
so fully (100%). Thus, prednisone and prednisolone are 
the drugs of choice for local or systemic treatment of the 
mother. There have been inconsistent observations 
 regarding an association of orofacial cleft malformations 

Prostaglandins
Prostaglandins should be used with caution in preg-
nancy, as they increase uterine smooth muscle tone 
and may impair fetal perfusion. When given locally, 
their systemic concentration is low and they are 
 rapidly catabolized.

The treatment of pain
Local anesthetics such as tetracaine eyedrops 
can be used safely for superficial anesthesia. 

TABLE 2

Recommendations on the use of ophthalmic drugs during pregnancy (as of December 2013)*

*These recommendations may change, please check for updates! Suitable places to seek such information are www.embryotox.de and www.reprotox.de. 
Evidence for safety during pregnancy is based on animal experiments, case series, and databases rather than on clinical trials, and is therefore only of level III to IV. 

a) Local drugs (revised from [18], evidence levels III–IV)

Safe

– Tropicamide 
– Atropine 
– Scopolamine 
– Local anesthetics
– Beta-blockers (mainly timolol)
– Acyclovir 
– Erythromycin 
– Ofloxacin 
– Aminoglycosides

b) Systemic drugs (revised from [18], evidence levels III–IV)

Safe

– Erythromycin 
– Fluorescein 
– Acyclovir

Little concern about safety 

– Corticosteroids (mainly prednisolone)
– Brimonidine 
– Brinzolamide 
– Dorzolamide 
– Gancyclovir 
– Phenylephrine 
– Prostaglandin analogues 

(most data for latanoprost)

Little concern about safety 

– Corticosteroids (mainly prednisolone) 
– Diclofenac 
– Ibuprofen (before the 28th week, but 

not as long-term treatment)
– Gancyclovir 
– Cyclosporine  
– Azathioprine
– TNF-alpha antagonists

Use not recommended;
considered justified only 
when there is no alternative

– Pilocarpine

Use not recommended;
considered justified only 
when there is no alternative

– Acetazolamide

Avoid use

Avoid use

– Methotrexate 
– Cyclophosphamide 
– Leflunomide 
– Mycophenolate mofetil
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with the use of these drugs in early pregnancy (e19, 32); 
thus, they should be given in doses less than 15 mg/day, if 
possible, in the 9th to 12th week of gestation. 

The treatment of neovascularization
The injection of VEGF inhibitors into the vitreous humor 
is now well established as the main mode of treatment of 
vascular diseases of the retina. Only individual case re-
ports of the provision of such treatment during pregnancy 
are available; uncomplicated pregnancies have been re-
ported, but miscarriages have been reported as well 
(e20–e22). The decision whether to treat with VEGF in-
hibitors should be made individually by a well-informed 
patient and her physician during a carefully monitored 
pregnancy, because theoretical considerations of the 
mechanism of action of these drugs tend to imply that they 
should not be used. The complete antibody bevacizumab 
is to be preferred over the Fab fragment ranibizumab for 
this purpose, as it does not cross the placenta. 

Selected ocular diseases 
Pregnancy has a substantial effect on inflammatory 
conditions of the interior of the eye (uveitis) and on the 
course of diabetic retinopathy. These ocular conditions 
can arise during childbearing age and therefore merit 
individual discussion here. 

Diabetic retinopathy
Some 2%–5% of pregnant women already had diabetes 
before conception (NICE guideline). Pregnancy is an 
 independent risk factor for the worsening of diabetic 
 retinopathy, mainly in type 1 diabetics (1). In contrast, 
purely gestational diabetes does not confer any risk of 
developing diabetic retinopathy (33).

Further risk factors include
● the duration of diabetes, 
● the need for regular blood-sugar measurement 

 before conception, 
● high blood pressure, 
● and the degree of pre-existing retinal changes 

(this is the most important risk factor). 
It was shown in the Diabetes in Early Pregnancy 

Study, and confirmed in a large-scale review, that preg-
nant women with diabetes who have little or no prolif-
erative change in the fundi at the onset of pregnancy or 
before it are unlikely to suffer a worsening of diabetic 
neuropathy during pregnancy: mild worsening was 
seen in only 10% to 20% of such patients. Women with 
moderately severe non-proliferative retinopathy before 

pregnancy suffered a worsening of retinopathy during 
pregnancy in 55% of cases, with vascular proliferation 
in one-third (34, 35). 

These facts provide the basis for recommendations 
concerning ocular examination in pregnancy for 
 diabetic patients. Funduscopy should be performed be-
fore pregnancy and once per trimester (NICE guideline 
63, BVA guideline No. 20). For high-risk patients with 
moderate to severe non-proliferative diabetic 
 retinopathy, more frequent follow-up examinations are 
recommended, in particular in the second and third 
 trimesters (once every four weeks) and one year after 
delivery (evidence level B, ADA recommendation [3]). 
Even before the patient becomes pregnant, an interdisci-
plinary collaboration should be arranged, involving her 
gynecologist, internist, and ophthalmologist. Decisions 
about laser treatment or vitrectomy for retinopathic 
changes should be made by the ophthalmologist soon 
after diabetic retinopathy is diagnosed on the basis of 
the ocular changes alone, independently of the pregnan-
cy (1). An exception to this rule is diabetic macular 
edema arising during pregnancy, which may regress 
after delivery (36). 

Pregnancy is not known to have any negative effect 
on the long-term course of diabetic retinopathy (37). 

Uveitis
The mean age at the time of diagnosis of uveitis is 39 
years (e23); thus, some patients with uveitis are women 
of childbearing age. Although this condition is rare in 
the general population, with a 12-month prevalence of 
115 per 100 000 persons (e24), it is the second most 
common reason for an ophthalmologist to be asked 
about potential problems during pregnancy or breast-
feeding, in the authors’ personal experience. Theoreti-
cally, autoimmune conditions would be expected to 
 improve during pregnancy because of the elevated 
circulating cortisol level and other pregnancy-
 associated immunosuppressive mechanisms (for a 
 review, see [34]).

Nonetheless, studies have shown that the rate of new 
episodes of uveitis is unchanged or elevated in the first 
trimester; it decreases in the second and third 
 trimesters, then rises again after delivery (38, e25, e26). 
In principle, uveitis in a woman who desires to become 
pregnant or is already pregnant can be treated either 
locally with eyedrops or injections (either parabulbar or 
intraocular), or else with systemic immunosuppression. 
The proper choice of drug is of paramount importance.

Uveitis & status post corneal transplantation
If necessary, in these cases anti-inflammatory 
treatment can be given with only little concern 
about safety during pregnancy and breastfeeding 
with glucocorticoids, cyclosporine A, azathioprine, 
interferons, and TNF-alpha antagonists.

Diabetic retinopathy
Funduscopy should be performed before pregnan-
cy and once per trimester. For high-risk patients, 
more frequent follow-up examinations are recom-
mended, in the second and third trimesters (once 
every four weeks) and one year after delivery.
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Infectious varieties of uveitis, such as chorioretinitis 
due to toxoplasmosis, which is the most common type of 
posterior uveitis, accounting for 7% of cases (e23), may 
be reactivated during pregnancy, but case series have not 
shown more common reactivation or a more severe 
course during pregnancy (e27–e29). It follows that there 
is no particular need for ophthalmologic follow-up 
 examination during pregnancy. In case toxoplasmosis 
chorioretinitis is reactivated during pregnancy and cen-
tral vision is threatened, the patient can be treated with 
spiramycin in the first trimester, and with clindamycin or 
sulfadiazine and pyrimethamine in combination with oral 
steroids (0.5 to 1.0 mg/kg BW) from the second trimester 
onward. Alternatively, clindamycin and steroids can be 
given by intravitreous injection (e30, e31). Reactivation 
of toxoplasmosis during pregnancy does not confer any 
risk of transmission of the disease to the fetus, which is 
protected by maternal immunity. 

Method of delivery
Nowadays nearly one child in three is delivered by 
caesarean section. In a retrospective analysis of 4895 
caesarean sections from 2000 to 2008, 100 (2.04%) 
were performed because of an ocular condition (39), 
most commonly myopia (57%) or glaucoma (5%).

Recommendations regarding delivery methods in 
women with pre-existing ocular disease are not evidence-
based (40). The question whether a caesarean section 
should be performed for ophthalmological reasons is most 
commonly asked, in the authors’ experience, in cases of 
glaucoma, myopia, peripheral retinal degeneration, and 
status post retinal detachment. The arguments made for a 
caesarean section in women with glaucoma involve the 
elevated intraocular pressure and the potential diminution 
of ocular perfusion by the Valsalva maneuvers that occur 
during normal vaginal delivery. Nonetheless, a study of 
this question showed no reduction of ocular perfusion 
 during delivery (e32), and the rise of intraocular pressure 
during Valsalva maneuvers was only modest, with a 
mean of 4 mmHg and a maximum of 12 mmHg (e33). 
These brief pressure fluctuations would be unproblematic 
even for already damaged optic nerves. For women with 
high myopia, retinal degeneration, or status post retinal 
detachment, studies have revealed no evidence of an 
 association between vaginal delivery and new retinal de-
tachment or retinal degeneration, regardless of the current 
refractive error or prior vitreoretinal interventions (e34, 
e35). In summary, it can be stated that the fear of worsen-
ing because of vaginal delivery has no known justification 

for any type of ocular condition. Pre-existing eye disease 
alone is not an indication for caesarean section.
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Please answer the following questions to participate in our certified Continuing Medical Education 
 program. Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1
Which of the following ocular changes during pregnancy 
should prompt further differential diagnostic evaluation 
and treatment?
a)  chloasma
b)  reduced corneal sensitivity
c) hyposphagma
d) increased thickness of the lens
e)  cotton-wool spots

Question 2
How common is central serous chorioretinopathy during 
an otherwise uncomplicated pregnancy? 
a) 0.0008%
b) 0.008%
c) 0.08%
d) 0.8%
e) 8%

Question 3
 Which of the following systemic drugs is currently 
 considered safe for ocular use during pregnancy? 
a) acyclovir
b) methotrexate
c) cyclophoshamide
d) leflunomide
e) mycophenolate mofetil

Question 4
How often should a woman with type 1 diabetes and 
 severe, nonproliferative diabetic retinopathy undergo 
ophthalmological examination in the last two trimesters 
of pregnancy? 
a) daily
b) once a week
c) every four weeks
d)  every two months
e) every three months

Question 5
 How many patients have conjunctival hemorrhages 
 during pregnancy and after delivery?
a) 1%
b) 5%
c) 10%
d) 15%
e) 20%

Question 6
 What can be done to lower intraocular pressure temporarily during 
pregnancy without using drugs?
a) phototherapeutic keratectomy
b) phakoemulsification
c) vasoconstrictive therapy with pulsed infrared lasers
d) ionizing radiotherapy of the eye
e) laser trabeculoplasty

Question 7
 What is the drug of first choice for glaucoma that needs to be treated 
during pregnancy? 
a)  timolol, because of longstanding experience and a favorable risk-

benefit profile
b)  brimonidine, because the FDA lists it as a category B drug
c)  prostaglandin analogues, because their systemic absorption is negli-

gible if they are given in eyedrops
d)  pilocarpine, because it is the oldest anti-glaucoma drug still in use
e)  carbonic anhydrase inhibitors, because the blood level of the active 

substance is so low that no negative effects are to be expected 

Question 8 
Which of the following ocular changes is an innocuous finding 
 associated with pregnancy?
a) elevation of the intraocular pressure by ca. 2 mmHg
b) inflammatory cells in the anterior chamber
c) cotton-wool spots
d) diabetic retinopathy
e) corneal pigmentation (Krukenberg’s spindles)

Question 9
 Which immunosuppressive drug can be given relatively safely, if 
indicated, during pregnancy without increasing the risk of con-
genital malformations?
a) mycophenolate mofetil
b)  cyclophosphamide
c)  azathioprine
d)  leflunomide
e) methotrexate

Question 10
  Which drug can be given to treat reactivated chorioretinitis due to 
toxoplasmosis in the first trimester of pregnancy?
a) methotrexate
b) pyrimethamine
c) sulfadiazine
d) clindamycin
e) spiramycin
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