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Evidence Summary: 
 Keratoconus is a progressive, bilateral, and usually asymmetric disorder causing progressive 

thinning and conical protrusion of the cornea, leading to myopia, irregular astigmatism, and 
visual deterioration 1.   

 There are a number of case reports within the literature which demonstrate a progression of 
keratoconus during pregnancy. 

 According to recommendations issued by The Polish Society of Gynecologists and 
Obstetricians, caesarean sections are indicated in patients with advanced or acute 
keratoconus (Bomba-Opon D, et al, 2018). 

 Overall, there appears to be a lack of consensus between obstetricians and ophthalmologists 
in managing ophthalmic-obstetric scenarios, especially with regard to indications for 
caesarean section (Mohammadi, Seyed-Farzad, 2017). 

 A review of the literature (Sycheva A. et al, 2017) concluded that that there are no 
ophthalmological indications for delivery by caesarean section. 
 

Source:  

(1.) DynaMed [Internet]. Ipswich (MA): EBSCO Information Services. 1995 - . Record No. 
T920564, Keratoconus; [updated 2018 Nov 30, cited 09/12/2020]. Available from 
https://www.dynamed.com/topics/dmp~AN~T920564 . Registration and login required. 
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1. Recommendations of the Polish Society of Gynecologists and Obstetricians regarding caesarean 
sections 

Author(s): Bomba-Opon D.; Wielgos M.; Breborowicz G.H.; Czajkowski K.; Debski R.; Leszczynska-
Gorzelak B.; Oszukowski P.; Radowicki S.; Zimmer M. 

Source: Ginekologia polska; Jan 2018; vol. 89 (no. 11); p. 644-657 

Publication Date: Jan 2018 

Publication Type(s): Article 
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2. Pregnancy-induced keractesia - A case series with a review of the literature 

Author(s): Taneja M.; Vadavalli P.K.; Reddy J.; Rathi V.M.; Veerwal V.; Gour R. 

Source: Indian journal of ophthalmology; Dec 2020; vol. 68 (no. 12); p. 3077-3081 

Publication Date: Dec 2020 

Publication Type(s): Article 
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Available  at Indian journal of ophthalmology -  from Europe PubMed Central - Open Access com  

Available  at Indian journal of ophthalmology -  from ProQuest (Health Research Premium) - NHS 
Version  

Available  at Indian journal of ophthalmology -  from Unpaywall  

Abstract:We report a case series of patients who developed post-laser-assisted in situ 
keratomileusis (LASIK) ectasia or had a progression of keractesia during pregnancy. We reviewed the 
medical records of 12 patients (20 eyes) who had reported deterioration of vision during their 
pregnancy and were diagnosed with keractesia. All 12 patients had experienced symptoms of 
deterioration of vision between 2 months to 1 year of onset of their pregnancies. A total of 17 eyes 
of 10 patients had developed post-refractive surgery keractesia. Sixteen of these had undergone 
LASIK and one had undergone femtosecond lenticule extraction (FLEX). Three eyes of two patients 
had an exacerbation of keratoconus during pregnancy while one patient had associated 
hypothyroidism. The results indicate that the hormonal changes that take place in pregnant women 
can affect the biomechanical stability of the cornea and may trigger the onset of keractesia. 
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3. Topographic, tomographic and biomechanical corneal changes during pregnancy in patients 
with keratoconus: a cohort study 

Author(s): Naderan M.; Jahanrad A. 

Source: Acta Ophthalmologica; Jun 2017; vol. 95 (no. 4) 

Publication Date: Jun 2017 

Publication Type(s): Article 
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Available  at Acta ophthalmologica -  from Wiley Online Library  

Available  at Acta ophthalmologica -  from Unpaywall  

Abstract:Purpose: This study aimed at evaluating the effect of pregnancy on topographic, 
tomographic and biomechanical parameters of patients with keratoconus (KC) in comparison with 
non-pregnant patients with KC. Method(s): In a cohort study, patients with KC, whose disease was 
stable for at least 2 years, were evaluated before pregnancy, at their third trimester of pregnancy 
(34th week of pregnancy) and 6 months after pregnancy. As the control group, an equivalent 
number of age- and severity-matched non-pregnant female patients with KC were evaluated at the 
corresponding times. All subjects were evaluated with respect to central and thinnest corneal 
thickness (CCT and TCT), keratometry values, and maximum anterior and posterior elevation 
measurements (AE and PE) by Pentacam. Furthermore, corneal biomechanical properties including 
corneal hysteresis (CH) and corneal resistance factor (CRF) were measured using the ocular response 
analyser. Result(s): Twenty-two eyes of 11 patients were equally enrolled in each group. The results 
revealed that there was a statistically significant difference between the means of all measurements 
during the course of study (p < 0.001, repeated measures analysis of variance). The values of CCT, 
TCT, CH, CRF, IOPg and IOPcc were significantly decreased; however, keratometry values, AE, PE and 
refraction measurements were significantly increased during the study period (p < 0.001). In 
contrast, no significant differences were observed regarding the study variables in the control group 
(p > 0.05). According to the Amsler-Krumeich classification, severity of KC increased during the 
pregnancy and postpregnancy periods (p = 0.038). Conclusion(s): The obtained results revealed that 
KC progressed during the pregnancy period and continued to the post-partum period, indicating that 
pregnancy may be a risk factor for KC progression. Patients with KC, who intend to become 
pregnant, may consider corneal cross-linking treatment in an attempt to stop KC 
progression.Copyright © 2016 Acta Ophthalmologica Scandinavica Foundation. Published by John 
Wiley & Sons Ltd 
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4. A survey of ophthalmologists and gynecologists regarding termination of pregnancy and choice 
of delivery mode in the presence of eye diseases. 

Author(s): Mohammadi, Seyed-Farzad; Letafat-Nejad, Mojgan; Ashrafi, Elham; Delshad-Aghdam, 
Hanieh 

Source: Journal of current ophthalmology; Jun 2017; vol. 29 (no. 2); p. 126-132 

Publication Date: Jun 2017 

Publication Type(s): Journal Article 
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Available  at Journal of current ophthalmology -  from Europe PubMed Central - Open Access  

Available  at Journal of current ophthalmology -  from ProQuest (Health Research Premium) - NHS 
Version  

Available  at Journal of current ophthalmology -  from Unpaywall  

Abstract:PURPOSETo evaluate and compare the attitudes of ophthalmologists and gynecologists in 
suggesting appropriate approach to pregnancy in different ocular conditions.METHODSSpecialty-
specific questionnaires on delivery mode and abortion indications for ophthalmic patients 
(refractive, vascular, oncologic, retinal, glaucoma, postoperation, posttrauma, and infectious) were 
designed and distributed among physician staff of Farabi Eye Hospital and Yas Women Hospital in 
Tehran. Attitudes and preferences of the ophthalmologists and gynecologists were quantified and 
compared.RESULTSParticipants were 29 ophthalmologists and 19 gynecologists. Their mean age was 
49.73 ± 7.57 and 46.79 ± 1.36 years, respectively. More than 50-70% ophthalmologists were in favor 
of normal vaginal delivery (NVD) in all ocular diseases. All gynecologists (100%) expressed their need 
for an ophthalmologist's opinion for decision-making. Ophthalmologists' top choices for conditions 
potentially requiring a caesarean section were corneal transplants (34.5%), high myopia (23%), 
retinal detachment (29%), and orbital tumors (34.5%), while two gynecologists recommended 
abortion in the presence of intraocular and orbital tumors and retinal detachment. In the case of a 
history of refractive surgery, orbital tumor and intraocular tumor, ophthalmologists recommend 
NVD over caesarean section twice as much as their gynecologist peers. For history of retinal 
detachment, glaucoma, retinal vascular accident and intraocular hemorrhage, no single gynecologist 
recommend NVD. The corresponding figure for ophthalmologist-recommended NVD were 67, 84, 
72, and 81%.CONCLUSIONS There is extreme inconsistency among ophthalmologists and 
gynecologists in managing ophthalmic-obstetric scenarios, especially for caesarean section 
indications. Clinical guideline development and consultation for decision-making in challenging cases 
are recommended. 
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5. Visual disorders in pregnancy and ophthalmic indications for caesarean section 

Author(s): Sycheva A.; Sychev I. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Mar 2017; vol. 124 ; p. 87 
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Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Wiley Online Library  

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Unpaywall  

Abstract:Introduction Pregnancy may induce or exacerbate ophthalmological conditions. 
Hypertension and pre-eclampsia, main drivers of eye disease in pregnancy, potentially lead to retinal 
detachment, intraocular haemorrhage and transient cortical blindness. We aim to determine if there 
are ophthalmological indications for operative delivery, and what are the effects of delivery method 
on conditions including myopia, glaucoma, diabetic retinopathy and risk of retinal detachment. 
Methods Medline, Embase databases were searched from inception to February 2016 using 
keywords: "ophthalmic indications, caesarean section, pregnancy, labour, complications, diabetic 
retinopathy, retinal detachment, eye disease." Relevant articles were reviewed by two authors and 
reference lists handsearched for pertinent publications. Results 41 appropriate publications were 
identified: 27 case reports, 13 review articles and 1 nonclinical report. Majority of patients had 
hypertension or pre-eclampsia/HELLP syndrome (with an exception of one strain induced retinal 
haemorrhage). There were a total of 237 cases of retinal detachment, 193 patients with diabetic 
retinopathy, 27 cases of cortical blindness, 23 unmasked tumours, 18 women with hypertension-
related changes, 5 cases of retinal vessel thrombosis, 3 patients with intraocular haemorrhage, 2 
cases of myopia, one parturient with glaucoma, and one case of 3rd nerve palsy. Conclusion This 
review indicates that visual symptoms in pregnancy must be taken seriously and prompt 
ophthalmological referral should be made. Hypertension/pre-eclampsia/HELLP syndrome spectrum 
is the leading cause of visual disorders in pregnancy. Optimal blood pressure control is vital to avoid 
ophthalmic complications. There are no ophthalmological indications for delivery by caesarean 
section. In the majority of cases visual disturbance resolves shortly after delivery. 
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6. Acute corneal hydrops during pregnancy with spontaneous resolution after corneal cross-linking 
for keratoconus: A case report 
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Source: Journal of Medical Case Reports; Feb 2017; vol. 11 (no. 1) 
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Publication Type(s): Article 

PubMedID: 28235421 

Available  at Journal of medical case reports -  from BioMed Central  

Available  at Journal of medical case reports -  from SpringerLink - Medicine  

Available  at Journal of medical case reports -  from ProQuest (Health Research Premium) - NHS 
Version  

Available  at Journal of medical case reports -  from Unpaywall  

Abstract:Background: Keratoconus may progress to acute corneal hydrops even after cross-linking. 
In some cases, keratoconus progresses during pregnancy. In this report, we present a case of a 
patient with increased anterior stromal resistance after cross-linking that would favor 
nonprogression of keratoconus during pregnancy. Case presentation: We report that cross-linking is 
likely to have had a protective effect in a white pregnant patient with acute corneal hydrops who 
showed rapid improvement, as documented by corneal topography. Improvement occurred within 8 
days, whereas up to 250 days are reported in the literature. No keratoconus progression occurred in 
the 20-month follow-up period. Conclusion(s): Cross-linking failed to prevent the occurrence of 
acute corneal hydrops after rupture of Descemet's membrane but most likely helped to accelerate 
the resolution of the condition. Corneal hardening resulting from cross-linking may have also 
contributed to stabilizing keratoconus during pregnancy.Copyright © 2017 The Author(s). 
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7. Cesarean section and eye disorders 
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Source: Ginekologia polska; 2016; vol. 87 (no. 3); p. 217-221 

Publication Date: 2016 

Publication Type(s): Journal Article Review 
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Abstract:Recently, a growing tendency for cesarean birth has been noted both, in Poland and 
worldwide. Non-obstetric problems constitute a large part of indications for cesarean section. Many 
ophthalmologists and obstetricians still believe that high myopia, the presence of peripheral retinal 
degenerations, history of retinal detachment surgery, diabetic retinopathy, or glaucoma are 
indications for surgical termination of pregnancy. However, these recommendations are not 
evidence-based. The literature offers no proof that high myopia and previous retinal surgery 
increase the risk of retinal detachment during spontaneous vaginal delivery. There is only one 
indication for cesarean section in myopic patients, i.e. the presence of choroidal neovascularization, 
which can cause subretinal bleeding with acute visual loss. Prolonged and intensified Valsalva 
maneuver during labor in patients with an active proliferative diabetic retinopathy may be an 
indication for an elective cesarean section. Uterine contractions during the second stage of vaginal 
delivery lead to a marked elevation of intraocular pressure. Intraocular pressure fluctuations during 
the delivery may damage retinal ganglion cells, resulting in further progression of visual field. Thus, 
glaucoma associated with advanced visual field changes is the next ophthalmic indication for 
cesarean section. The report presents the current state of knowledge concerning the effect of 
pregnancy on pre-existing ocular disorders and the influence of physiological changes on the clinical 
course of these diseases during the stages of natural delivery. The authors discuss also the 
ophthalmic indications for cesarean section. 
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8. Ophthalmic indications for caesarean section 

Author(s): Sycheva A.; Sychev I. 

Source: BJOG: An International Journal of Obstetrics and Gynaecology; Dec 2016; vol. 123 ; p. 12-13 

Publication Date: Dec 2016 

Publication Type(s): Conference Abstract 

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Wiley Online Library  

Available  at BJOG: An International Journal of Obstetrics & Gynaecology -  from Unpaywall  

Abstract:Introduction It is believed that pregnancy may induce or exacerbate pre-existing 
ophthalmological conditions, such as diabetic retinopathy. Existing evidence shows that 
hypertension and pre-eclampsia are the main drivers of eye disease presenting in pregnancy, 
potentially leading to retinal detachment and intraocular haemorrhage, as well as transient cortical 
blindness. This literature review aims to answer if there are any ophthalmological indications for 
operative delivery, and what are the effects of delivery method on conditions including myopia, 
glaucoma, diabetic retinopathy and risk of retinal detachment. Methods Medline and Embase 
databases were systematically searched from inception to February 2016 using the keywords: 
'ophthalmic indications, caesarean section, pregnancy, labour, complications, diabetic retinopathy, 
retinal detachment, eye disease' including appropriate MeSH terms. Relevant articles were reviewed 
by two authors with reference lists hand-searched for pertinent publications. Results 41 appropriate 
papers were identified: 27 case reports, 13 review articles and 1 non-clinical report. The majority of 
patients had pre-existing/gestational hypertension or pre-eclampsia/ HELLP syndrome (with an 
exception of one Valsalva straininduced retinal haemorrhage). There were a total of 237 cases of 
retinal detachment, 193 patients with diabetic retinopathy, 27 cases of cortical blindness, 23 
unmasked tumours, 18 women with hypertension-related changes, 5 cases of retinal vessel 
thrombosis, 3 patients with intraocular haemorrhage, 2 cases of myopia, one parturient with 
glaucoma, and one case of 3rd nerve palsy. Conclusion This review indicates that visual symptoms in 
pregnancy must be taken seriously and a prompt ophthalmological referral should be made. Current 
evidence shows that the hypertension/ pre-eclampsia/ HELLP syndrome spectrum is the leading 
cause of visual disorders in pregnancy. There is agreement that good blood pressure control is vital 
to avoid ophthalmic complications. Latest research highlights that there are no ophthalmological 
indications for delivery by caesarean section. In the majority of cases visual disturbance resolves 
shortly after delivery. 
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9. Keratoconus progression induced by in vitro fertilization treatment 
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Source: Journal of Refractive Surgery; Jan 2016; vol. 32 (no. 1); p. 60-63 

Publication Date: Jan 2016 

Publication Type(s): Article 

Available  at Journal of refractive surgery (Thorofare, N.J. : 1995) -  from ProQuest (Health Research 
Premium) - NHS Version  

Abstract:PURPOSE: To evaluate patients with keratoconus who manifested progression after in vitro 
fertilization (IVF) treatment. METHOD(S): Patients with keratoconus who received IVF treatment 
were included in this study. None of the patients became pregnant as a result of the IVF treatment. 
Progression of keratoconus was determined by changes in corrected distance visual acuity and/or 
topographic changes and subjective assessments. RESULT(S): Three patients with keratoconus 
received IVF treatment and keratoconus progression was detected in all 6 eyes of the patients. The 
mean age of the patients was 32.3 +/- 3.6 years (range: 28 to 36 years) and the mean follow-up 
duration was 15.6 +/- 3.2 months (range: 12 to 18 months). The mean and the maximum 
keratometry values increased and corrected distance visual acuity decreased after 2.3 IVF 
treatments. CONCLUSION(S): Drugs used in IVF treatment increase estrogen levels, which may affect 
corneal biomechanics and induce progression of keratoconus. Corneal cross-linking treatment could 
be offered to minimize the risk of keratoconus progression before IVF treatment.Copyright © SLACK 
Incorporated. 

Database: EMBASE 

 

10. Transitory topographical variations in keratoconus during pregnancy 

Author(s): Hoogewoud F.; Gatzioufas Z.; Hafezi F. 

Source: Journal of Refractive Surgery; Feb 2013; vol. 29 (no. 2); p. 144-146 

Publication Date: Feb 2013 

Publication Type(s): Article 
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Available  at Journal of refractive surgery (Thorofare, N.J. : 1995) -  from ProQuest (Health Research 
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Available  at Journal of refractive surgery (Thorofare, N.J. : 1995) -  from Unpaywall  

Abstract:PURPOSE: To highlight two cases of keratoconus with significant variations of corneal 
curvature during pregnancy that reversed several months after delivery. METHOD(S): Case reports 
and literature review. RESULT(S): Two women experienced a significant decrease of corrected 
distance visual acuity during pregnancy. Evaluation of corneal topography by Scheimpflug imaging 
revealed transitory variations of the keratometric values in both patients during the gestational 
period. These topographical alterations were evident not only during pregnancy, but also in the 
postpartum period, with stabilization of corneal topography several months after delivery. 
CONCLUSION(S): These clinical cases indicate that hormonal changes occurring regularly during 
gestation may have a severe impact on the progression of keratoconus. However, these changes are 
transient and fully reversible. Therefore, physicians should be reluctant to perform cross-linking 
during or directly after pregnancy and should wait until the corneal curvature has been stabilized. 
Copyright © SLACK Incorporated. 
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11. Mode of delivery and eye diseases 
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Publication Date: Aug 2012 

Publication Type(s): English Abstract Journal Article Review 

PubMedID: 23342886 

Available  at Ginekologia polska -  from ProQuest (Health Research Premium) - NHS Version  

Abstract:There are many controversies among ophthalmologists and obstetricians regarding 
indications for caesarean section due to preexisting eye diseases. Many ophthalmologists still 
believe myopia, retinal detachment, glaucoma or diabetic retinopathy to be indications for a 
caesarean section. There is a discrepancy between clinical practice and evidence-based medicine, as 
none of the published trials have reported any retinal changes after vaginal delivery This report 
provides information on the influence of physiological changes on eye diseases during the final stage 
of the delivery. We conclude that an eye disease is not an indication for a caesarean section. 
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12. Two cases of keratoconus diagnosed after pregnancy 

Author(s): Soeters N.; Tahzib N.G.; Bakker L.; Van der Lelij A. 

Source: Optometry and vision science : official publication of the American Academy of Optometry; 
Jan 2012; vol. 89 (no. 1); p. 112-116 

Publication Date: Jan 2012 

Publication Type(s): Article 

PubMedID: 22051781 

Available  at Optometry and vision science : official publication of the American Academy of 
Optometry -  from Free Medical Journals . com  

Available  at Optometry and vision science : official publication of the American Academy of 
Optometry -  from Ovid (LWW Total Access Collection 2019 - with Neurology)  

Abstract:This case report aims to demonstrate that pregnancy-induced biomechanical corneal 
changes in combination with risk factors for ectasia can develop into (the exacerbation of) 
keratoconus. We describe two women who were clinically diagnosed with keratoconus after their 
second pregnancy. Both women were myopic and had a history of allergies and contact lens wear. It 
is unclear whether these two women had a newly diagnosed keratoconus that developed during 
pregnancy or had experienced an exacerbation of an unrecognized, subclinical keratoconus. 
Nowadays, documented progression of keratoconus can be treated by corneal crosslinking to 
stabilize the weakened cornea. Therefore, it is important to understand the effects of hormonal 
changes in (keratoconic) eyes during pregnancy and to include topographic imaging in unexplained 
visual deterioration in young individuals, especially during or after a pregnancy. 
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Abstract:PURPOSETo report eyes with keratoconus that progressed during pregnancy.METHOD 
SSeven eyes of 4 patients with progression of keratoconus during pregnancy were included in this 
study. The mean age of patients and the mean follow-up duration were 29.3 years and 39 months, 
respectively. Progressive keratoconus was documented with changes in refraction, corneal 
topography, and rigid gas-permeable lens fitting pattern. Patients with accompanying systemic and 
ocular diseases associated with keratoconus, uncontrolled atopic disease, and eye rubbing were 
excluded.RESULTSMean increase in spherical equivalent refraction and simulated keratometry 
values were 1.4 ± 1.1 and 1.1 ± 0.8 diopters, respectively. In eyes wearing rigid gas-permeable 
lenses, increase in corneal apical touch and decrease in the base curve radius of the best-fitting 
contact lens were observed.CONCLUSIONSHormonal changes during pregnancy may affect corneal 
biomechanics negatively, and pregnancy may be a previously unrecognized risk factor for 
progression of keratoconus. To our knowledge, this is the first study showing pregnancy-induced 
keratoconus progression in patients with no accompanying disease. 
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14. Pregnancy-triggered iatrogenic (post-laser in situ keratomileusis) corneal ectasia-a case report 
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Abstract:Purpose: To report a patient who developed bilateral corneal ectasia, during pregnancy, 
one and a half years after laser in situ keratomileusis for correction of myopia. Method(s): Case 
report with relevant literature review. Result(s): A 20-year-old woman, with a stable myopic 
astigmatism underwent laser in situ keratomileusis for the correction of her refractive error. 
Preoperative clinical examination and topographic automated keratoconus screening did not suggest 
keratoconus in either eye. The patient had a preoperative corneal thickness of 527 and 525mum, 
and a postoperative residual bed thickness of 305 and 282mum in the right and left eyes, 
respectively. After being fully satisfied with the outcome of the procedure, she reported 18 months 
later, in the first trimester of pregnancy, with signs and symptoms of corneal ectasia, which steadily 
worsened with advancing pregnancy. Conclusion(s): Pregnancy could prompt hormonal changes, 
which in turn could affect the biomechanical stability of the cornea, leading to corneal ectasia. 
Copyright © 2010 by Lippincott Williams & Wilkins. 
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Abstract:Keratoconus is a bilateral non-inflammatory corneal ectasia with an incidence of 
approximately 1 per 2000 in the general population. The etiology of keratoconus is multifactorial, 
although not completely understood. Several clinical observations suggest that thyroid gland 
dysfunction is associated with keratoconus pathophysiology. Pregnancy represents a major 
alteration in the maternal endocrinologic status characterized by modified function of the thyroid 
gland. We report on a 33-yr-old pregnant women suffering from keratoconus, who presented 
simultaneously with a remarkable deterioration of the disease during gestation and with thyroid 
gland dysfunction. Acute keratoconus in this patients coincided with-the lowest plasma T4 level 
reached during pregnancy. During the third trimester of gestation, the keratoconus receded 
significantly. Here we provide direct evidence in support of a possible linkage between keratoconus 
and thyroid gland dysfunction, assumed by previous clinical observations. This case report is the first 
to suggest that changes in maternal thyroid hormone levels during pregnancy can aggravate the 
progression of keratoconus. © 2008, Editrice Kurtis. 
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16. Keratoconus with spontaneous perforation of the cornea. 
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Abstract:A 24-year-old woman with a 5-year history of bilateral keratoconus who was in her eighth 
month of pregnancy presented with central corneal edema and mild acute iritis in her right eye. The 
iritis responded rapidly to therapy with topical corticosteroids, which was stopped after 1 week. The 
patient returned 1 week later with a markedly edematous central cornea, which had perforated. 
Management included a therapeutic soft contact lens, patching and, eventually, penetrating 
keratoplasty. The authors discuss the possible role of the pregnancy and of the topical 
corticosteroids in the development of the corneal perforation, a rare complication of keratoconus. 
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