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Abstract
Introduction: Retinopathy of prematurity is one of the leading causes of childhood blindness, which extent should be known in 
Benin and especially in Parakou. 

Aim: To study the retinopathy of prematurity in the University Hospital of Borgou-Alibori in 2019.

Methods: It was a cross-section, descriptive and analytical study with prospective data collection, over a period of 6 months, from 
April 2019 to September 2019 including all premature regardless of birth weight, having received or not oxygen and having at least 
04 weeks of postnatal life. They were listed exhaustively after informed consent of the parents.

Results: Out of a total of 68 identified premature newborn, 36 had been undergone a fundus examination between the 04th and 06th 
week of postnatal life. The overall frequency of retinopathy of prematurity was 27.78%. The majority of abnormalities were stage 1 
and Area 3 in temporal and were found more among males than in females. The oxygen therapy time (p = 0.026), gestational age (p 
= 0.0003), low birth weight (p = 0.026), the intraventricular hemorrhage (p = 0.015) and the red cell transfusion (p = 0.015) were 
significantly factors associated with retinopathy of prematurity.

Conclusion: The frequency of retinopathy of prematurity in CHUD-B/A at Parakou is relatively high. It would be wise to educate 
health professionals for a systematic proposal of a fundus examination in all premature infants that may allow to make an early 
diagnosis of this disease.
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Introduction
Prematurity is defined as a birth after the 22nd week of gesta-

tion and before the 37th week of amenorrhea (WA) [1]. It affects 
10% of births worldwide (gestational age < 37 weeks of amenor-

rhea) [2]. Indeed, it is the most common cause of neonatal mortality 
and morbidity and the second leading cause of death in children 
under 5 years old [2]. Prematurity has always been a public health 
problem all over the world due to the immaturity and fragility of 
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the premature newborn. The increased of the survival rate also im-
proved their health outcomes leading to the resurgence of compli-
cations of prematurity including one of the major causes of child-
hood blindness, the retinopathy of prematurity (ROP) [3]. Thus, 
this pathology encompasses a range of conditions ranging from 
minimal anomalies of the retinal vascularization, spontaneously 
resolving, to total retinal detachment, resulting in blindness. It is 
seeing its incidence increasing in some emerging countries where 
the survival of premature infants is improving, thanks. 

Aim of the Study
The aim of this work was to study retinopathy of prematurity at 

the University and Departmental Hospital Center of Borgou-Alibori 
in 2019.

Patients and Methods
This was a cross-sectional, descriptive and analytical study with 

prospective data collection extended over a period of 06 months 
from April 1, 2019 to September 31, 2019 in the Ophthalmology 
department of the University and Departmental Hospital of Bor-
gou-Alibori.

Were included in the study, all premature infants regardless of 
their birth weight, having received or not oxygen therapy and hav-
ing at least 04 weeks postnatal age. They were enumerated exhaus-
tively after informed consent of the parents.

The variables studied were constituted by the socio-demo-
graphic characteristics of the parents; premature; postnatal oxygen 
therapy and fundus examination features and stage of retinopathy.

All premature babies included had undergone a systematic ex-
amination of the eye fundus by an ophthalmologist (ophthalmolo-
gist-pediatrician) after maximum pupillary dilation.

To study the retinopathy of prematurity, we used the interna-
tional classification of retinopathy of prematurity revised in 2005, 
using the 4 stages of development, the localization in 3 concentric 
zones around the papilla.

The data collected was entered and processed with the software 
EpiInfo 7.2.0.

Quantitative variables were expressed as mean plus or minus 
standard deviation. Qualitative variables were presented in pro-
portion (percentage) with a 95% confidence interval if necessary.

The comparison of the proportions was carried out with the 
Chi2 test (or Fisher’s exact test as the case may be) to show the 
links between the dependent variable and the independent vari-
ables. For these comparisons, a probability p < 0.05 was consid-
ered statistically significant.

Results
A total of 68 premature newborns admitted to neonatal care 

during the study period and meeting the inclusion criteria were 
identified; 36 had received a fundus examination. Among these 36 
premature infants, 10 had retinopathy of prematurity, i.e. a hospi-
tal frequency of 27.78%. 

Parents’ level of education
The level of secondary education was the most represented 

(61.11%) among mothers as well as among fathers (50.00%).

Maternal history
Mothers of premature babies had no medical history in 91.67% 

of cases. Three (8.33%) had hemoglobinopathy.

Sociodemographic characteristics
Age of mothers

The mean age of the mothers was 27.06 ± 4.89 years old with 
extremes of 19 and 39 years. The majority age group was 19 - 27 
years old.

Socio-professional categories of parents
Mothers were housewives in 36.11% of cases while fathers 

were traders in 47.22% of cases.

Parents’ level of education
The level of secondary education was the most represented 

(61.11%) among mothers as well as among fathers (50.00%).

Maternal history
Mothers of premature babies had no medical history in 91.67% 

of cases. Three (8.33%) had hemoglobinopathy.

Clinical features of prematures
Gestational age

The mean gestational age was 33.28 WA ± 2.43 WA. The most 
represented gestational age group was that of premature babies 
(34 WA-36 WA + 6 days) or 68.57% as shown in figure 1.
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Figure 1: Distribution of premature babies according to  
their gestational age, CHUD-B/A, 2019 (N = 36).

Birth weight
The mean birth weight was 2019.14g ± 462.79g with extremes 

of 900g and 2850g. The premature babies mostly weighed between 
1900g and 2850g.

Sex
The female sex was the most represented at 55.56%. The sex 

ratio was 0.8.

Resuscitation modalities at birth
The majority of premature infants (69.44%) had received resus-

citation for a mean duration of 2.27 ± 0.79 minutes with extremes 
of 1 and 3 minutes. This resuscitation consisted primarily on upper 
airway release (UAR), stimulation of the newborn, and mask and 
bag ventilation.

Duration of neonatal hospitalization
The mean neonatal hospital staying was 5.47 days ± 4.53 days 

with extremes of 0 and 21 days. More than half (58.33%) of prema-
ture babies had spent between 0 and 5 days in hospital.

Oxygen therapy
Among the 36 premature babies, 17 (47.22%) had received oxy-

gen therapy at an amount of 2 liters per minute (58.82%) during 
more than the first 24 hours (52.94%), while 19 (58.78%) had not 
benefited from it.

Red blood cells (RBC) transfusion
Of the 36 premature babies, 05 (13.98%) had received a trans-

fusion of red blood cells while 31 (86.11%) had not.

Pathologies associated with prematurity
Neonatal infection found in 44.44% of premature infants was 

the main pathology associated with prematurity followed by intra-
ventricular hemorrhage (13.89%) and sepsis (5.56%).

The eye fundus examination
Age of the premature at the first fundus examination 

The mean age at the first fundus examination was 1.67 ± 0.38 
months. All premature babies had their first fundus examinations 
between the 4th and 6th week of postnatal life. 

Presence or not of retinopathy of prematurity
In this study, 10 premature babies presented with retinopathy, 

i.e. a hospital frequency of 27.78%.

Stages and location of retinopathy of prematurity
These retinopathies were mainly at stage 1 and in zone 3 tem-

porally (90.00%) in both eyes, characterized by the presence of a 
demarcation line between the vascular retina and the avascular 
retina.

01 case (10%) was at stage 2 in zone 3 temporally in both eyes, 
characterized by the presence of intraretinal neovascularization 
taking the appearance of a bead at the level of the demarcation line. 
Neither stage 3 and 4 nor stage 5 was diagnosed.

Relationships between variables
There was a statistically significant association between reti-

nopathy of prematurity and gestational age (p = 0.0003). The lower 
the gestational age, the greater the risk of ROP.

Likewise, birth weight was statistically associated with retinop-
athy of prematurity (p = 0.026). The lower the birth weight, the 
higher the risk of developing retinopathy of prematurity.

Oxygen therapy (p = 0.13) by itself was neither statistically as-
sociated with ROP nor to the amount of oxygen (p = 0.343) admin-
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istered, while the duration of oxygen therapy was statistically asso-
ciated with retinopathy of premature babies (p = 0.026). Premature 
infants who received oxygen for 72 hours or more (57.15%) were 
more likely to develop retinopathy than those who received it for 
24 hours (14.28%).

In our study, there was also a statistically significant association 
between the occurrence of ROP and RBC transfusion (p = 0.015) 
and intraventricular hemorrhage (p = 0.015).

Overall, factors associated with retinopathy of prematurity in 
our study were low gestational age, low birth weight, duration of 
oxygen therapy, pellet transfusion, and intraventricular hemor-
rhage (p < 0.05).

Discussion
Frequency

The frequency of retinopathy of prematurity in all stages in our 
study was 27.78%. It is much higher compared to most studies car-
ried out in the sub-region.

Indeed, Fajoul., et al. [4] in 2015 reported an incidence of 15% 
in Lagos (Nigeria); Diawara [5] in 2009 found a frequency of 10% 
in Mali; likewise, Abdel., et al. [6] in Morocco in 2012 reported a 
frequency of 19.2%. Some authors have reported frequencies simi-
lar to ours, for example Beby., et al. [7] in 2004 in France reported 
a frequency of 22.3%.

These differences could be explained by the fact that the inclu-
sion criteria varied from one author to another. In countries with 
a more efficient infrastructures and technical platforms for the 
childcare of very premature newborns, the criteria were much 
more precise (weight < 1500g and gestational age < 32WA) and 
the number of premature babies included also differed from one 
author to another.

This difference in frequency shows the extent of retinopathy of 
prematurity in our country, which is however unknown to health 
professionals.

Nevertheless, some authors have reported higher prevalence’s 
after cohort studies. Thus, Adebayo., et al. [8] in Port Harcourt in 
Nigeria in 2014 have reported a prevalence of 47.2% and Onyango., 
et al. [9] in Kenya in 2018 found a prevalence of 41.7% and Ashish., 

et al. [10] in southern India in 2018 recovered 32.6%. This shows 
that the prevalence of retinopathy of prematurity varies from re-
gion to region, country to country, and even city to city within the 
same country. According to Chen., et al. [11] in China in 2015, the 
incidence of ROP varied depending on the environment. This find-
ing may be due to the difference in the study methods chosen and 
to the duration of the study, which was longer than that of many 
other authors.

Clinical features of premature infants
Sex

The female sex was the most represented at 55.32%. The sex 
ratio was 0.8.

Among the 10 cases of ROP, there were 6 (60%) boys and 4 
(40%) girls. This male predominance was already reported by 
Hartnett [12] in 2012 while Abdoulaye Diawara [5] in Mali found 
a female predominance (2/3) and Beby., et al. [7] found gender 
equality. This difference could be explained by the number of new-
borns initially included in each study.

There was no significant association between gender and the 
occurrence of retinopathy of prematurity. This same observation 
was made by Hakeem., et al. [13] in Egypt in 2012.

Weight and gestational age
The mean gestational age of our series was 33.28 WA ± 2.43 

WA with a mean birth weight of 2019.14g ± 462.79g. This average 
age and weight in our study is much higher than that reported by 
Onyango., et al. [9] in 2018 in Kenya (29.9 ± 2.2 WA; 1280 ± 330g) 
as well as by Ashish., et al. [10] (29.71 ± 2.64 WA; < 1000g). Other 
authors have reported gestational age and even lower weight as 
shown in table 1.

This difference in gestational age and weight could be explained 
by the availability of more modern infrastructures in some coun-
tries for childcare for extremely premature children, which is not 
the case in our center. It therefore seems important to us that more 
modern equipment be made available to our health structures, es-
pecially in neonatology, for better care of newborns and particu-
larly premature babies.

There was a statistically significant association between low 
birth weight, low gestational age and retinopathy of prematurity 
especially in very premature infants (p < 0.05).
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Authors Year Country Gestational age Weight Frequency
Ali., et al. [14] 2017 Egypt < 37 WA <2500g 69.4%

Lomuto., et al. [15] 2010 Argentine ≤ 32 WA ≤ 1500g 26.2%
Ragi., et al. [16] 2010 Cuba < 35 WA < 1750g 15.3%

Fortes., et al. [17] 2009 Brasil ≤ 32 WA ≤ 1500g 24.2%

Table 1: Comparison of weights and gestational age of different authors.

Our study shows that the lower the birth weight, the higher the 
risk of developing retinopathy of prematurity. Also, the lower the 
gestational age, the greater the risk of developing retinopathy of 
prematurity. This same conclusion was made by Adebayo., et al. [8] 
in Port Harcourt (Nigeria) in 2014. According to Lala-Gitteau [18] 
in France in 2007, there is an inverse relationship between birth 
weight, gestational age and ROP: the lower the birth weight or the 
shorter gestational age, the higher the risk of developing ROP and 
the more severe it will be.

Resuscitation at birth
In our study, 11 (30.56%) premature babies did not received 

resuscitation at birth while 25 (69.44%) did. It was not statisti-
cally associated with retinopathy of prematurity (p = 0.454). The 
study by Thouvenin., et al. [19] in France clearly demonstrated the 
relationship between the duration of resuscitation and the occur-
rence of ROP (2.9% in the absence of resuscitation and 75.8% in 
the event of resuscitation lasting more than 1 month). This differ-
ence could be explained by the availability of more modern resus-
citation equipment’s in France than in our center. Zhang., et al. [20] 
in 2018 in China reported that newborn resuscitation should not 
be performed with 100% oxygen supplementation and the level of 
SaO2 during the neonatal period should be maintained between 
85% and 93%.

The duration of neonatal hospitalization
The mean duration of neonatal hospitalization was 5.47 days 

± 4.53 days with extremes of 0 and 21 days while Diawara [5] in 
Mali found an average of 09 days of hospitalization. This shows that 
prematurity is a factor in long-term neonatal hospitalization and 
requires an adequate infrastructure to better raise and keep these 
premature babies alive.

Features of the eye fundus examination
The developmental stages of retinopathy of prematurity deter-

mine the degree of retinal lesions and conditioned the treatment. 
The affected area, in turn, influences the severity of the disease. In 
our study, among the 10 cases of retinopathy of prematurity we 
found:

• 9 cases in stage 1 and in zone 3 temporally, i.e. 90% on both 
(02) eyes (right eye and left eye) characterized by the pres-
ence of a non-protruding pinkish white demarcation line be-
tween the vascular and avascular retina.

• 01 case at stage 2 and in zone 3 temporally, i.e. 10% on both 
eyes (right eye and left eye) characterized by the presence of 
a bead forming in the region of the demarcation line. None of 
the premature babies had any stage 3, stage 4 or 5 lesions.

Different results have been reported by Celebi., et al. [21] 
(25.9% at stage 1 and 11.06% at stage 2) and Ebtisam., et al. [22] in 
2015 (18.5% at stage 2; 5.7% at stage 3; 1.4% at stage 4). One pos-
sible explanation may be that these authors performed eye fundus 
examinations in very premature infants, which increases the risk of 
severe-stage retinopathy requiring treatment.

Factors associated with retinopathy of prematurity
Several authors have reported in different studies factors asso-

ciated with retinopathy of prematurity. These included low birth 
weight, low gestational age, oxygen therapy, repeated red blood 
cells transfusion, sepsis, intraventricular hemorrhage, infections, 
ulcerative necrotizing enterocolitis [23,24].

In addition to these factors, other authors have shown that 
there is also vitamin E deficiency and low IGF-1 levels [21]
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In our study the factors associated with retinopathy of prema-
turity were: The duration of oxygen therapy (p = 0.026); low ges-
tational age (p = 0.0003); low birth weight (p = 0.026); intraven-
tricular hemorrhage (p = 0.015) and red blood cells transfusion (p 
= 0.015).

However, Ashish., et al. [10] in India in 2018, as well as Marou-
fizadeh., et al. [25] in Iran in 2017 reported that among these fac-
tors, low birth weight and low gestational age were the most sig-
nificant.

One possible explanation would be the fact that the immaturity 
of the organs and especially the retina of these premature babies is 
more pronounced if the gestational age and weight are lower.

While oxygen has been described as a risk factor for retinopathy 
of prematurity since old times, it is the same for the duration of 
time it has been administered. Indeed, in our study, the duration 
of oxygen therapy was statistically associated with ROP. The longer 
the duration of oxygen therapy, the greater the risk of developing 
ROP. Thus, the study carried out by Chunhong., et al. [26] in 2018 at 
Nanchang University in China on the correlation between the poly-
morphism of NOS3, oxygen therapy and ROP proved that the dura-
tion of oxygen therapy (greater than 17 days) was associated with 
the susceptibility of premature infants to develop retinopathy (p = 
0.020). The same observation was made by Ranjan., et al. in 2019 
in India [27]. It therefore seems wise to place particular emphasis 
on the meticulous monitoring of oxygen therapy in our neonatal 
intensive care units.

Conclusion
Retinopathy of prematurity is a common pathology. It affects 

premature babies of both sexes with a male predominance. It oc-
curs especially in very low birth weights and low gestational age 
and is mainly at stage 1 in zone 3 temporally. Thus, prematurity is a 
real risk factor for this pathology.

While the pathology is common in premature oxygenated ba-
bies (more than half) for a longer period of time, it is not less in 
those without oxygen.

Associated factors are low birth weight, low gestational age, red 
blood cells transfusion, intraventricular hemorrhage. It seems im-
portant to us to develop protocols and recommendations for sys-
tematic screening in order to reduce the frequency of this condi-
tion.
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