Objective: to analyze the group of premature infants who were examined by an oph-
thalmologist in screening for ROP (retinopathy of prematurity) at the University Hospital
in Ostrava.

Methods: A retrospective observational case series. We reviewed and analyzed clini-
cal records of all the premature infants born before the 32nd gestational week exami-
ned by ophthalmologist in ROP screening at the University Hospital in Ostrava in the
period from 1. 9. 2011 to 31. 8. 2012. Children’s gestational age at birth, birth weight,
postconceptional age (PCA) of the child at the time of the first ocular inspection, at the
time of diagnosis ROP and at the time of any intervention, possible risk factors of ROP
(Apgar score in the 1st minute, duration of oxygen therapy, FiO2 (%) (percentage frac-
tion of oxygen in the inspired gas mixture), duration of mechanical ventilation, transfusi-
on of erythrocytes (resuspended leukodepleted), presence of sepsis / infection in the
perinatal period and duration of phototherapy) were evaluated. Eye examination was
performed in local anesthesia with the use of an eyelid retractor, in artificial mydriasis,
using an indirect ophthalmoscope and digital imaging system RetCam 3.

Results: 138 premature infants with an average gestational age at birth of 29.8 weeks,
average birth weight 1385 g, were included in this study. Thirty-four children (24.6 %)
were diagnosed with ROP, in all cases 1st stage at the time of diagnosis. An oph-
thalmologist indicated and subsequently implemented intervention (cryotherapy / laser
treatment) in the case of five children (14.7 %) with ROP under general anesthesia.
Average duration of oxygen therapy at infants with ROP was 371 hours, in the group
without ROP 84 hours. The difference between the average values was statistically sig-
nificant [t (37) = -3.69, P <= 0.0007]. Average time of mechanical ventilation in the case
of children with ROP were 229 hours, in the group without ROP 41 hours [t (35) =-2.99,
P <0.005]. In the case of children with ROP, we noticed on average 3 transfusions of
erythrocytes, in the group without ROP 1 transfusion [t (40) = -3.94, P <= 0.0003]. The
average value of the Apgar score in the 1st minute of children with ROP group was 6.3
and children without ROP 7.8. The difference between the average values of Apgar
score in the 1st minute was between both groups statistically significant [t (136) = 4.06,
P <=0.00008]. Sepsis / infection in the perinatal period occurred in 30 (88.2 %) children
with ROP, in comparison with 46 (44.2 %) children with sepsis / infection without ROP.
Average duration of phototherapy in infants with ROP was 42.4 hours, in the group
without ROP 53.6 hours [t(136) = 1,21, P<= 0,2]. Conclusion: This study demonstrated
statistically significant correlation of Apgar score in the 1st minute, duration of oxygen
therapy, duration of mechanical ventilation, transfusion of erythrocytes and presence
of sepsis / infection on the onset and progression of ROP at premature infants in our
group. No effect of FiO2 (%) and duration of phototherapy on the onset and progre-
ssion of ROP was demonstrated.

who described three histopathological
stages of this disorder in his work — pri-
mary disease of the retina, secondary
affliction of the retina caused by chan-
ges in the vitreous body and atrophy of

Retinopathy of prematurity (ROP) was
first described in 1942 by Terry as grey-

ish white non-translucent retrolental
membranes (retrolental fibroplasias).
He assumed that the cause was prolife-
ration of the embryonic hyaloid system
[17]. The term retinopathy of prema-
turity was first used in 1953 by Heath,

the eye as a consequence of reparation
processes [6].

According to the current view, retino-
pathy of prematurity is a vasoproli-
ferative disorder afflicting especially
prematurely born infants with low birth
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weight. The etiology of ROP is complex
and multi-factorial. The main risk factors
are the degree of prematurity and low
birth weight, which predict the inciden-
ce, course and prognosis of ROP [12].
However, a range of other factors may
also participate in the incidence of ROP,
and their significance is supported by
several studies [9, 11, 14, 15].

RetCam 3 is a digital imaging system
enabling a modern alternative to scree-
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ning of afflicted retinas in infants. The
main advantage of this system is the
possibility of a 130-degree view of the
retina in comparison with the 30-degree
view which can be attained by the clas-
sic method of indirect ophthalmoscopy.
Studies have demonstrated the higher
sensitivity of this method of examinati-
on in comparison with the sensitivity of
conventional indirect ophthalmoscopy
[19].

The aim of our work was to identify po-
ssible risk factors of ROP in premature-
ly born infants in the Moravian-Silesian
region.

We conducted a retrospective analysis
of medical documentation in all infants
born before the 32nd week of gestati-
on, examined by an ophthalmologist
within the framework of ROP screening
in the University Hospital Ostrava wi-
thin the period from 1 September 2011
to 31 August 2012. The population did
not include infants with/without ROP
who had not reached the 40th week
of post-conception age (PCA) within
the monitoring period. The observed
parameters covered the gestation age
of infants at the time of birth, post-con-

ception age of the infant at the time of
the first eye examination, at the time
of determining of the ROP diagnosis
and at the time of any applicable inter-
vention, also birth weight, possible risk
factors of ROP (Apgar score in 1st mi-
nute, duration of oxygen therapy, FiO2
(%) (percentage fraction of oxygen in
inhaled gas mixture), time of APV (arti-
ficial pulmonary ventilation), transfusi-
on of ERL (erythrocytes resuspended
leukodepleted), presence of sepsis /
infection in the perinatal period, length
of phototherapy). An eye examination
was conducted on all the infants under
local instillation anaesthesia (oxy-
buprocaine hydrochloride 0.4% gtt.)
using an eyelid speculum (Katena K1-
5401 / K1-5677) in artificial mydriasis
(phenylephrine hydrochloride 2.5% gtt.
+ tropicamidum 0.5% gtt.) The fundus
was examined by an indirect opththal-
moscope using a 28D lens and digital
imaging system RetCam 3 [fig. 1a —
1e]. A Student t-test was used for de-
termination of the statistical significan-
ce of the compared results between
the groups of infants with / without
ROP (statistical program of Microsoft
Office Professional Edition, 2003). The
indicator of statistical significance was
the value P < 0.05.

The population was composed of 138
infants (77 boys, 61 girls), with an
average gestation age at the time of
birth of 29.8 weeks (median 30 weeks,
SD + 2.16, interval 24-32 weeks, with
an average birth weight of 1385 g (me-
dian 1400 g, SD + 404.78, interval 460-
2200 g). The average age of the infants
at the time of the first eye examination
was 33 PCA (median 33 PCA, SD +
0.96, interval 29th-35th PCA). In 34 in-
fants (24.6%) ROP was diagnosed by
an ophthalmologist, in all cases the 1st
stage at the time of designation of the
diagnosis. The average age of these
infants at the time of designation of the
diagnosis was the 37th PCA (median
36th PCA, SD + 3.86, interval 32nd-
-47th PCA), average birth weight 1040
g (median 990 g, SD + 250.86, interval
460-1490 g). The individual stages of
ROP in the prematurely born infants in
the population during the observation
period are shown in summary by the
photographic documentation obtained
in the University Hospital Ostrava by
the digital imaging system RetCam 3
[fig. 2a — 2f]. In 5 infants (14.7%) with
ROP the ophthalmologist indicated and

Fig. 1 Eye examination was conducted on all infants under local anaesthesia (fig. 1a), using an eyelid speculum (fig. 1b),
in artificial mydriasis. Examination of fundus by indirect ophthalmoscope with use of a 28D lens and digital imaging system
RetCam 3 (fig. 1c, d, e,)
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Fig. 2 Progression stages of ROP (retinopathy of prematurity) — photo documentation obtained in the University Hospital Ostrava
by digital imaging system RetCam 3. Image of immature vascularisation of retina — progressive constriction of retinal capillaries in
the direction towards the periphery (fig. 2a), “plus disease” form of ROP — dilated and coiled capillaries (fig. 2b), ROP stage 1 — a
demarcation line separating vascularised and avascular part of retina (fig. 2c), ROP stage 2 — elevation of a demarcation line and
formation of the so-called wall (fig. 2d), ROP stage 3 — a ridge-like demarcation line with neovascularisations and incipient extraretinal
fibroproliferation (fig. 2e), ROP stage 4 — partial retinal detachment, ROP stage 5 — terminal stage — total retinal detachment (fig. 2f).

subsequently performed intervention
(cryotherapy/laser treatment of the re-
tina) under general anaesthesia. The
average age of the infants at the time of
the intervention was 36th PCA (median
36th PCA, SD + 2.28, interval 34th-40th
PCA), birth weight 946 g (median 960
g, SD + 205.26, interval 690-1250 g).
The intervention was conducted under
direct monitoring by RetCam 3. The
course of cryotherapy and laser photo-
coagulation of the avascular part of the
retina by transscleral diode laser under
monitoring by RetCam is displayed in
summary in the images [fig. 3a — 3f].
The average time of oxygen therapy in
infants with ROP was 371 hours (me-
dian 156 hours, SD + 441.3, interval
0-1560 hours), in the group without
ROP 84 hours (median 5 hours, SD +
185, interval 0-1000 hours). The diffe-
rence between the average values was
statistically significant [t(37) = -3.69, P
< 0.0007] [graph 1]. The average value
of FiO2 (%) was 42.5% in infants with
ROP (median 37.5%, SD * 20.8, inter-
val 0-100%) compared to 34.9 % in in-
fants without ROP (median 29 %, SD +
22.2, interval 0-100 %). The difference
between both groups was statistically
insignificant [t(136) = -1.78, P < 0.08]
[graph 2]. The average time of APV in
infants with ROP was 229 hours (me-
dian 44 hours, SD * 360.3, interval 0 —

1530 hours), in the group without ROP
41 hours (median 0, SD + 102, interval
0 — 700 hours) [t(35) = -2.99, P < 0.005]
[graph 3]. In the infants with ROP we re-
corded an average of 3 ERL transfusi-
ons (median 3 transfusions, SD + 2.8,
interval 0-10), in the group without ROP
1 transfusion (median 1, SD % 1.5, in-
terval 0-9) [t(40) = -3.94, P < 0.0003]
[graph 4]. The average value of the Ap-
gar score in the 1st minute in infants in
the group with ROP was 6.3 (median 6,
SD £ 2.3, interval 2-10), in infants wit-
hout ROP 7.8 (median 8.5, SD + 1.8,
interval 1-10). The difference between
the average values of the Apgar score
in the 1st minute was statistically signi-
ficant between the two groups [t(136) =
4.06, P < 0.00008] [graph 5]. 30 infants
(88.2%) with ROP suffered sepsis / in-
fection in the perinatal period, compa-
red with 46 infants (44.2%) suffering se-
psis / infection without ROP [graph 6].
The last observed possible risk factor of
ROP in prematurely born infants in the
population was the average duration of
phototherapy. In infants with ROP this
was 42.4 hours (median 44.5 hours, SD
+ 38.9, interval 0-148), in infants without
ROP 53.6 hours (median 49 hours, SD
+ 49.6, interval 0-210). The difference
between both groups was statistically
insignificant in the case of this factor
[t(136) = 1.21, P < 0.2] [graph 7].

In comparison with foreign studies [13,
18], which state a 68% incidence of
ROP in infants with birth weight below
1250 g, the incidence of retinopathy of
prematurity in our perinatological cent-
re, nominally in the Moravian-Silesian
region, was considerably lower (24.6%,
birth weight of infants under 1490 g).
The comparison is not completely pre-
cise due to the difference in the use of
input criteria of the particular studies,
but it is sufficient for orientation. We ex-
pect that the lower incidence is linked
to the marked improvement in ophthal-
mological-neonatal care of premature-
ly born infants which has indisputably
occurred in the last decade, not only
in Europe but worldwide. This is also
confirmed by studies from South Ame-
rica (Brazil), in which the incidence of
ROP is described in retrospective and
prospective studies in 20-23 % infants
with low birth weight [8, 16]. Compared
to the work of colleagues from Plzen
[9], who observed the above risk factors
over a period of 12 years, the inciden-
ce of ROP in infants with a birth weight
below 1490 g in our workplace is higher
(24.6% in comparison with 9%). The
significant difference in the incidence
of both perinatological centres is most
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probably due to the length and scope
of the study and the number of the ob-
served infants. The higher identification
of ROP in the Moravian-Silesian region
is probably caused by the higher identi-
fication of lower degrees of ROP, which
may be contributed to by the introduc-
tion of routine examination of prematu-
rely born infants by the digital imaging
system RetCam 3, which has become
an integral component of the screening
process at our workplace.

Duration of oxygen therapy and artifi-
cial pulmonary ventilation also has an
influence on the progression of ROP
in prematurely born infants and infants
with low birth weight. Mehmet et al. in

their study described a significant diffe-
rence in the length of oxygen therapy
in infants with ROP in comparison with
infants without affliction of the retina
(average 7 £ 13.6 days [10]). Our retro-
spective trial in the perinatological cen-
tre at the University Hospital Ostrava
confirms a significant difference in the
need for oxygen therapy and duration of
artificial pulmonary ventilation of infants
with ROP (average 6.5 + 18.4 days).
This fact is confirmed also by other stu-
dies [5, 7].

Administration of transfusion is a fur-
ther risk factor in the incidence of ROP
in prematurely born infants. Authors of
studies from Italy and Bangladesh have

Fig. 3 Unique images from the course
of cryotherapy and laser photocoagula-
tion of the retina under direct monitoring
by RetCam in the University Hospital
Ostrava. In all infants intervention was
performed under general anaesthesia
(fig. 3a). Laser photocoagulation (fig. 3b
— 3d) and cryoretinopexy (fig. 3e — 3f)
under direct monitoring by RetCam 3.

also reached a similar conclusion [1, 3].
On the other hand, a prospective study
from the USA conducted in 1999 did not
demonstrate a significant influence of
transfusion on the incidence of ROP [2].
In our study we recorded a statistica-
lly significant difference in the number
of administered transfusions in infants
with ROP (in infants with ROP the num-
ber of administered transfusions was 3,
in comparison with 1 transfusion on a
child without affliction of the retina). For
an unequivocal conclusion as to whe-
ther or not the influence of transfusion
is a risk factor for the incidence and pro-
gression of ROP it would be necessary
to conduct a more extensive study with
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Graphs 1-7 Comparison of average length of oxygen therapy,
maximum percentage fraction of oxygen in inhaled gas mixture
FiO2 max (%), average length of APV, number of ERL transfusi-
ons, Apgar score in 1st minute, presence of sepsis/infection in
perinatal period and average length of phototherapy in prema-
turely born infants examined by ophthalmologists within the fra-
mework of ROP screening at the University Hospital Ostrava in
the period from 1 September 2011 to 31 August 2012.
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precisely defined and comparable cri-
teria and larger populations of patients.
Some foreign studies [4] demonstrate
an influence of phototherapy on the
progression of ROP. In our study no
influence of phototherapy on the pro-
gression of ROP was demonstrated,
the difference between the length of
phototherapy in infants with ROP and
infants without affliction of the retina
was not significant in our population.
The result is most probably linked to
the measures which we adhere to du-
ring phototherapy of newborns. This
primarily concerns thorough covering
of the eyes with canvas patches as
prevention against damage to the
retina by blue light. The lack of de-
monstration of an influence of photo-
therapy on the progression of ROP is
positive feedback for us, indicating
that the above-indicated measures
are justified.

From the development and improve-
ment of intensive care of premature
newborns it ensues that there is a need
for increased ophthalmo-neonatological
care and constant improvement thereof
according to current trends, which inclu-
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