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Abstract

Objective: We aimed to evaluate and compare the retinal findings
of the fundoscopic examination of mild and severe preeclampsia
cases in our study.

Methods: The data of 165 patients who admitted to Somalia
Mogadishu-Turkey Training and Research Hospital, were hospital-
ized in the obstetrics and gynecology clinic upon the preeclampsia
diagnoses and for whom the eye consultation was requested between
January 2017 and January 2020 were evaluated retrospectively. The
patients were grouped according to their age, week of gestation,
delivery type (cesarean section — normal delivery) and preeclampsia
severity (mild — severe). The patients found to have hypertensive
retinopathy changes on right or left eye or both eyes were recorded
as positive in terms of the findings.

Results: While no pathological finding was observed in 104 (63.1%)
of 165 patients who underwent fundoscopic examination, 61 (36.9%)
patients had retinal pathology. Of the patients found to have patholo-
gy in their fundoscopic findings, 39 (63.9%) were severely preeclamp-
tic and 22 (36.1%) were mildly preeclamptic. The pregnancy of 51
(83.6%) of these 61 patients was terminated at preterm period (<37
weeks of gestation) and of 10 (16.4) at term (=37 weeks of gestation).
Of 61 patients found to have retinal pathology, 36 (59%) had hyper-
tensive retinopathy, 9 (14.8%) had macular edema, 6 (9.8%) had
hypertensive hemorrhage, 4 (6.6%) had pigment epithelial detach-
ment, 2 (3.3%) had bilateral retinal detachment, 2 (3.3 %) had left reti-
nal detachment, and 2 (3.3%) had edema in bilateral optical disk.

Conclusion: While visual complaints are very common in preeclamp-
tic pregnant women, rare but serious complications such retinal
detachment, pigment epithelial detachment, macular edema and
papilledema as may also develop. Other retinal diseases in addition to
hypertensive retinopathy should also be considered during the fundo-
scopic examination of preeclamptic pregnant women. The clinicians
should be aware of these ocular indications and they should work in
cooperation to prevent blindness during or after pregnancy. It seems
that terminating the pregnancy in preeclamptic pregnant women who
develop visual impairment is effective to regain visual capability.

Keywords: Retinal detachment, pregnancy, hypertension, preeclamp-
sia.

Ozet: Preeklampsi hastalarinin g6z dibi muayenesinde
retina bulgularinin degerlendirilmesi

Amacg: Bu calismada amag, hafif ve siddetli preeklampsi hastalari-
nin goz dibi retinal bulgularini degerlendirmek ve karsilastirmak-
tr.

Yontem: Ocak 2017 — Ocak 2020 tarihleri arasinda Somali Moga-
disu-Tiirkiye Egitim ve Arastirma Hastanesi'ne bagvuran ve pre-
eklampsi tanisiyla kadin hastaliklar1 ve dogum servisine yatist ger-
ceklestirilip gz konsiiltasyonu istenen 165 hastanin verileri ret-
rospektif olarak degerlendirildi. Hastalar yas, gestasyon haftas,
dogum teknigi (sezaryen — normal dogum) ve preeklampsinin se-
viyesine (hafif — siddetli) gére smiflandirildi. Sag veya solda veya
her iki gozde hipertansif retinopati degisiklikleri izlenen hastalar,
bulgular acisindan pozitif olarak kaydedildi.

Bulgular: Go6z dibi muayenesi yapilan 165 hastanin 104’tnde
(%63.1) patolojik bulgu gézlenmezken, 61 (%36.9) hastada retinal
patoloji gézlenmistir. Goz dibi bulgularinda patoloji saptanan has-
talarin 39’u (%63.9) siddetli preeklamptik, 22’si (%36.1) hafif pre-
eklamptikti. Bu 61 hastadan 51’inin (%83.6) gebeligi preterm (<37.
gestasyonel hafta), 10’unun (%16.4) ise term (=37. gestasyonel haf-
ta) olarak sonlandirilmisti. Retinal patoloji saptanan 61 hastanmn
36’sinda (%59) hipertansif retinopati, 9'unda (% 14.8) makiila 6de-
mi, 6’sinda (%9.8) hipertansif hemoraji, 4’tinde (%6.6) pigment epi-
tel dekolmani, 2’sinde (%3.3) bilateral retina dekolmani, 2’sinde
(%3.3) sol retina dekolmani, 2’sinde de (%3.3) bilateral optik diskte
6dem izlendi.

Sonug: Preeklampsi olan gebelerde gorsel sikayetler cok yaygin
olmakla birlikte retina dekolmani, pigment epitel dekolmani, ma-
kiila 6demi ve papilla 6demi gibi nadir fakat ciddi komplikasyon-
lar da ortaya cikabilir. Preeklamptik gebelerin fundus muayenesi
esnasinda hipertansif retinopati diginda diger retinal hastaliklar da
akilda tutulmalidir. Klinisyenler bu okiiler belirtilerin farkinda ol-
mali ve gebelikte veya sonrasinda olugabilecek korliikleri engelle-
mek icin is birligi icinde calismalidir. Gérme kayb: gelisen preek-
lamptik gebede, gebeligin sonlandirilmast gérmenin yeniden kaza-
nilmasinda etkili goriinmektedir.

Anahtar s6zciikler: Retina dekolmani, gebelik, hipertansiyon, pre-
eklampsi.
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Introduction

Preeclampsia is a pregnancy-specific disease which
affects 5-7% of pregnancies, develops during second or
third trimester, and causes fetal mortality rate to increase
significantly."”” Measuring blood pressure before preg-
nancy and during early period and second trimester of
pregnancy is very important in terms of the preeclamp-
sia diagnosis. Although elevated blood pressure and the
presence of proteinuria developing after 20 weeks of ges-
tation in a pregnant woman who is considered to be nor-
motensive before pregnancy are defined as preeclampsia,
the presence of proteinuria is not always necessary.”’
Preeclampsia diagnosis can also be established in case of
systemic findings (such as liver dysfunction, renal failure,
pulmonary edema, presence of hemolysis and thrombo-
cytopenia, and visual and cerebral findings) coexisting
with hypertension in the absence of proteinuria.”
Preeclampsia affects all organs and systems including
visual system. It causes ischemic injury by leading to

maternal systemic inflammation and endothelial dys-
sy Y
function.”

The vision system may be affected at different levels
in the preeclampsia. Various underlying pathological
changes in retina, optical nerve and cerebral cortex cause
ocular symptoms developing in the patients.” The most
common ocular pathological change is the vasoconstric-
tion of arterioles. Serous retinal detachment developing
as a result of choroidal vascularization is a rare reason of
visual impairment in preeclampsia.”

"The visual symptoms may include photopsia, hemi-
anopsia, difficulty in focusing, blurry vision, reduced
visual acuity and full blindness in severe cases.” It has
become obligatory to have an ophthalmoscope in deliv-
ery rooms according to the efficiency in-place evaluation
of obstetrics and pediatrics hospital published in 2018."
The recent studies have shown that the women with the
history of preeclampsia are under a higher risk of ocular
complication during antepartum, intrapartum and post-
partum periods compared to the health pregnant
women.”"" Although most of the ocular changes are
physiological (reduced intraocular pressure, increased
myopia, bitemporal and concentric defects in the visual
field associated with the physiological growth in pitu-
itary gland) during pregnancy, they can be pathological
(papilledema, optic atrophy, retinal hemorrhage, macu-
lar edema, retinal detachment) in preeclampsia.” In
addition, preeclamptic retinopathy may present more

severely in the presence of underlying diabetes, chronic
hypertension and kidney disease."

Somalia is a country with low income which is bor-
dered by Kenya, Ethiopia and Djibouti and located in
Sub-Saharan Africa. The fertility rate in Somalia is 6.08
births per woman (2014 estimates). This is also the
fourth highest rate in the world. The limited access to
antenatal care services in underdeveloped and develop-
ing countries increases the rates of sequela and mortality
rates associated with preeclampsia and its complica-
tions.""

In this study, we aimed to evaluate the fundoscopic
findings of the pregnant women who were hospitalized
in the Obstetrics and Gynecology Clinic of Somalia
Mogadishu-Turkey Training and Research Hospital due
to the preeclampsia diagnosis in the last 3 years.

Methods

The files of 220 patients who were established with the
diagnosis of preeclampsia and delivered at the Obstetrics
and Gynecology Clinic of Somalia Mogadishu-Turkey
Training and Research Hospital, and for whom the eye
consultation was requested during the hospitalization
between January 2017 and January 2020 were evaluated
retrospectively. The fundoscopic examination findings
of 165 of these patients were accessed. The approval was
obtained from the Ethics Committee of Somalia
Mogadishu-Turkey Training and Research Hospital for
the study (Approval No. 218: MSTH/3401, Date:
12.02.2020). The study was conducted in accordance
with the principles of Helsinki Declaration.

The diagnosis of preeclampsia was established
according to the criteria of the American College of
Obstetricians and Gynecologists (ACOG)."” According
to these criteria, (1) the presence of 140-159 mmHg or
higher persistent systolic blood pressure or 90-109
mmHg or higher diastolic blood pressure after 20 weeks
of gestation in a woman whose blood pressure is within
normal limits previously, (2) measuring blood pressure
160/110 mmHg or higher with a 15-minute interval
together with systemic findings (proteinuria =300
mg/24-hour, platelet count <100,000/dL, at least two
times higher transaminase level, creatinine level >1.1
mg/dL, presence of pulmonary edema, and presence of
cerebral or visual symptoms) and (3) measuring blood
pressure =160/110 mmHg with 4-hour interval in addi-
tion to at least one systemic finding was considered
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preeclampsia. The diagnosis of HELLP syndrome was
established when it is found that a preeclamptic patient
has hemolysis, lactate dehydrogenase (LDH) >600 IU/L
and platelet count <100,000 cell/mm’. The cases found
to have new-onset grand mal seizure were considered
eclampsia.

The ocular symptoms of consulted cases were (1)
blurry vision, (2) headache, (3) photopsia, (4) hemianop-
sia, (5) difficulty in focusing, (6) reduced visual acuity and
(7) full loss of vision in both eyes.

The patients were examined by direct and/or indirect
ophthalmoscope at bedside half an hour later after apply-
ing 1% tropicamide drop on both eyes.

The patients were grouped according to their age,
week of gestation, delivery type (cesarean section — nor-
mal delivery) and preeclampsia severity (mild — severe).
The patients found to have hypertensive retinopathy
changes on right or left eye or both eyes were recorded
as positive in terms of the findings.

Hypertensive retinopathy was categorized according
to Keith-Wagener classification. According to this clas-
sification:

* Grade 1: Mild generalized retinal arteriolar narrow-
ing;

¢ Grade 2: Definite focal arteriolar narrowing and arte-
riovenous nipping in addition to the Grade 1 findings;

* Grade 3: Retinal hemorrhages, exudates and cotton-
wool spots in addition to the Grade 2 findings;

* Grade 4: The presence of papilledema in addition to
the Grade 3 findings."”

The patients with pregestational hypertension, dia-
betes and kidney disease and the patients with an eye
disease preventing fundus imaging (corneal scar and
dystrophies, cataract, etc.) were excluded from the
study.

Table 2. The distribution of retinal findings in preeclamptic patients.

Retinal finding Mild preeclampsia

Hypertensive retinopathy 16
Hypertensive hemorrhage 2
Retinal detachment 1
Pigment epithelial detachment 1
Macular edema 2
Papilledema 0

Table 1. Demographic and clinical characteristics of preeclamptic
patients.

Characteristics Mean value (min-max)

Maternal age (year) 24.4+5.2 (15-44)

Week of gestation 33+4.2 (26-38)

Systolic pressure (mmHg) 161+11.4 (140-185)

Diastolic pressure (mmHg) 102+8.8 (90-115)
1

Protein (mg/day) 2204+254 (1300-3300)

For the statistical analyses, IBM SPSS 23.0 (SPSS
Inc., Chicago, IL, USA) software was used. The analyses
were done by Fisher’s exact test and the value p<0.05
considered statistically significant.

Results

Of the patients established with preeclampsia diagnosis,
the mean age was 24.4+5.2 (range: 15-44) years and mean
week of gestation was 33+4.2 (range: 26-38) weeks.
While the mean arterial blood pressure was 153/98
mmHg in the patients with mild preeclampsia, it was
178/110 mmHg in the patients with severe preeclampsia.
The mean proteinuria amount in 24-hour urine was
2204+254 mg/l/day (Table 1).

Of 165 patients, the pregnancy was terminated at
preterm period (<37 weeks of gestation) in 91 (55.1%)
patients and at term (=37 weeks of gestation) in 74
(44.9%) patients. Fifty-seven (34.5%) patients had
severe preeclampsia and 108 (65.5%) patients had mild
preeclampsia. While 118 (71.5%) patients delivered by
cesarean section, 47 (28.5%) patients delivered by7
spontaneous vaginal labor.

Fourteen (8.4%) of all cases were previously using
alpha-methyldopa (250 mg) 3x1 tablet as an antihyper-
tensive drug due to the preeclampsia diagnosis.

Severe preeclampsia Total p-value
20 36 0.24
4 6 0.37
3 4 <0.05
3 4 <0.05
7 9 <0.05
2 2 -
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The most common complaints of the consulted
patients were headache, blurry vision and eye floaters,
respectively.

While no pathological finding was found in 104
(63.1%) of 165 preeclamptic pregnant women who
underwent fundoscopic examination, retinal pathology
was observed in 61 (36.9%) preeclamptic pregnant
women. Thirty-nine (63.9%) of the patients found to
have pathology in their fundus findings had severe
preeclampsia while 22 (36.1%) of them had mild
preeclampsia. The pregnancy of 51 (83.6%) patients was
terminated at preterm period (<37 weeks of gestation)
and 10 (16.4%) of them at term (=37 weeks of gestation).

Of 61 preeclamptic pregnant women found to have
retinal pathology, 36 (59%) had hypertensive retinopa-
thy, 9 (14.8%) had macular edema, 6 (9.8%) had
hypertensive hemorrhage, 4 (6.6%) had pigment
epithelial detachment, 2 (3.3%) had bilateral retinal
detachment, 2 (3.3%) had left retinal detachment, and
2 (3.3%) had edema in bilateral optical disc (Table 1).
Macular edema, retinal detachment and pigment
epithelial detachment were more frequent in the severe
preeclamptic cases than the mild preeclamptic cases,
and it was statistically significant (p<0.05) (Table 2).

When 61 preeclamptic pregnant women who had
retinal pathology were evaluated among themselves, 9
(14.8%) patients in the severe preeclampsia group were
followed up in the intensive care unit after labor due to
HELLP syndrome. The convulsion was observed in 2
(3.3%) patients. The uterine atony developed in 1
(1.6%) patient during the cesarean section, and it was
seen in the follow-up that the patient developed acute
renal failure. One (1.6%) patient who developed lung
edema after right ventricular failure died.

Of the patients diagnosed with hypertensive
retinopathy, 22 (50%) were grade 1, 14 (31.9%) were
grade 2, 6 (13.6%) were grade 3 and 2 (4.5%) were grade
4 (Table 3).

Table 3. The distribution of hypertensive retinopathies by grade.

Hypertensive retinopathy grade Patient number Percentage (%)

Grade 1 22 50
Grade 2 14 31.9
Grade 3 6 13.6
Grade 4 2 4.5
Total 44 100

Discussion

"The preeclampsia, which is a constrictive vasculopathy, is
a major reason for maternal and neonatal morbidity and
mortality, and it is estimated that visual systems of
30-100% of preeclamptic women are affected."”
Preeclampsia is seen about 5% of the pregnant women,
and ocular complications have been reported in one third
of these patients."” The blurred vision is the most com-
mon complaint in these patients."” On the other hand,
photopsia, scotoma and diplopia are not rare."” These
findings are observed after the development of hyperten-
sive retinopathy and optic neuropathy associated with the
hyperperfusion of the ocular system. However, there are
studies reporting that approximately 40% of the blurred
vision complaint of preeclamptic patients are subjec-
tive."" In our study, the rate of affected visual system in
preeclamptic pregnant women was 36.9%. While the
blurred vision was the most common complaint, eye
floater and temporary loss of vision were not rare.

The retinopathy findings in preeclamptic patients are
similar to the hypertension-associated retinopathy. The
retinopathy beginning with the generalized weakening of
retinal arterioles followed by focal narrowing is the most
common finding in the preeclamptic retinopathy."”

In our study, we found hypertensive retinopathy in
59% of the patients whose visual systems were affected,
and it was also the most common finding. Fifty percent
of the hypertensive retinopathies was grade 1.

Retinal edema, hemorrhage and exudate, nerve fiber
infarcts and neovascularization-associated vitreous hem-
orrhage and serous retinal detachment are the other
pathological changes seen in preeclampsia-associated
retinopathy."**” Endothelial injury, abnormal autoregu-
lation and hypoperfusion-associated ischemia are among
the potential reasons of these complications. Most of
these findings return to normal levels after the recovery
from preeclampsia.

The recent studies reported the prevalence of retinal
detachment in preeclampsia between 1.5% and 3.7%.""
In our study, this rate was 6.6%. The retinal detachment
is an extraordinary reason of visual loss in preeclampsia.
It is usually in bilateral, serous and bullous form. The
detachment of neurosensorial retina from retinal pig-
ment epithelium due to severe hypertension causes the
loss of vision. The treatment of retinal detachment in
preeclampsia is conservative and it includes the treatment
of underlying condition. The prognosis is good, and
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spontaneous resolution generally occurs by blood pres-
sure control and labor. The development of retinal
detachment in a preeclamptic pregnancy is an indication
for the necessity of pregnancy termination.”” After labor,
the sub-retinal fluid is resorbed and visual acuity
becomes normal within weeks. On the other hand, if
there is excessive necrosis in the retinal pigment epithe-
lium, permanent loss of vision may occur.” Lee et al.
reported that ocular symptoms and visual sequelas usual-
ly become reversed with the immediate termination of
the pregnancy.” In our study, we observed that the reti-
nal detachments of the patients, who were followed up
after labor, recovered without the need of surgical proce-
dure. The findings of the patients with pigment epithe-
lial detachment also returned to normal levels during the
tollow-up. The reason for a higher rate of retinal detach-
ment in our study compared to other countries may be
that pregnant women did not undergo routine health
screening before pregnancy in Somalia and they admit-
ted to hospital upon pregnancy for the first time. In addi-
tion, not performing fundoscopic examination routinely
during pregnancy may lead to miss out retinal breaks and
small peripheral ruptures. According to our observations,
the greatest obstacle for the routine screenings is that the
country does not have a social healthcare system and the
people cannot afford healthcare costs as their income
level is low. In addition, maternal morbidity and mortal-
ity and perinatal morbidity and mortality may progress
severely in the preeclampsia developing in association
with chronic hypertension.”” Not doing routine exami-
nations before the development of preeclampsia in most
of the pregnant women in Somalia may lead to miss out
hypertensive pregnant women and make preeclampsia
complications more frequent and severe.

The retinopathy grade correlates with preeclampsia
grade positively.” Radha Bai Prabhu showed in their
study that retinal detachment and loss of vision are more
frequent in the patients with severe preeclampsia.”’
Retinal findings being more frequent in severe
preeclampsia and observing retinal detachment more
frequently in the patients with severe preeclampsia par-

ticularly in our study were consistent with their study.

Pigment epithelial detachment accompanying to cen-
tral serous chorioretinopathy is detachment of neurosen-
sorial layer after the subretinal fluid accumulation on the
posterior part of fundus. There are studies showing that
this risk increases up to 9 times during third trimester in
particular.”” The increasing cortisol level in the blood

circulation particularly during third trimester causes this
condition."” In our study, we consider that the develop-
ment of pigment epithelial detachment may be associat-
ed with elevated blood pressure because 3 out of 4 cases
with pigment epithelial detachment are severe
preeclampsia cases.

The loss vision caused by the cortex part of optical
paths can be seen rarely in preeclampsia cases.” Ischemia,
edema and hemorrhage are among the reasons of cortical
loss of vision, and they are usually irreversible. Permanent
damage at legal blindness level may develop in 1-3% of
the patients with preeclampsia/eclampsia.”’ There was no
patient with acute cortical blindness in our study.

Conclusion

It seems that the greatest obstacle for the regular fol-
low-up of pregnant women in the underdeveloped
countries such as Somalia is the incapability of public
healthcare organizations and the low income levels.
Making free and accessible pregnant follow-up centers
more prevalent may decrease the severity and frequen-
cy of maternal complications.

Retroorbital evaluations should be made in
preeclamptic patients describing loss of vision even
though pupil reflex and fundus findings are normal.
Therefore, it may be helpful to do examinations by
MRI (magnetic resonance imaging) and VEP (visual
evoked potential) devices for lesions associated with
optic nerve and occipital cortex in addition to direct
ophthalmoscope for the preeclamptic pregnant women
developing loss of vision.

Although visual complaints are very common in
preeclamptic pregnant women, rare but serious com-
plications such as retinal detachment, pigment epithe-
lial detachment, macular edema and papilledema may
also develop.

Other retinal diseases should also be kept in mind
in addition to the hypertensive retinopathy during the
fundoscopic examination of the preeclamptic pregnant
women. The clinicians should be aware of these ocular
indications and work in cooperation to prevent blind-
ness that may develop during or after pregnancy. It
seems that terminating the pregnancy in preeclamptic
pregnant women who develop loss of vision is effective
to regain visual capability.

Conflicts of Interest: No conflicts declared.
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