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ABSTRACT

Objective: Retinopathy of Prematurity (ROP) presents a
significant challenge for neonatal intensive care units
(NICUs). Therefore, the study aims to investigate the
impact of neonatal pain on the systemic and procedural
side effects of ROP examinations and mydriatic drops,
with the aim of enhancing screening safety.

Materials And Methods: This study, designed as a pro-
spective descriptive investigation, included 70 preterm
infants admitted to the NICU between August and No-
vember 2012. Patients were monitored during the exami-
nation and for 48 hours afterwards, focusing on vital signs
and any side effects. The Neonatal Infant Pain Scale was
applied to all patients. Statistical analysis was conducted
using SPSS version 15.

Results: Adverse effects were absent in 41.4% of the
infants. Flushing was observed in 22.9%, gastric residuals
were noted in 10%, vomiting occurred in 8.6%, and a
combination of flushing, apnea, and gastric residuals was
seen in 2.9% of the infants. The pain group exhibited tem-
porary increases in heart rate and body temperature, most
notably within the first hour after the examination. There
were no significant relationships between pain and blood
pressure, oxygen saturation levels, or respiratory rates
(p>0.05).

Conclusions: A comprehensive understanding of the ad-
verse effects associated with mydriatic drops and the ex-
amination procedure is essential. During ROP screenings,
infants should be closely monitored in standardized clini-
cal settings, appropriate pain management strategies
should be implemented, and caregivers must receive thor-
ough education upon discharge.

Keywords: Mydriatic drops, neonatal intensive care units,
neonatal pain, preterm infants, retinopathy of prematurity
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Amag: Prematiire retinopatisi (ROP), yenidogan yogun
bakim {initeleri (YYBU) i¢in 6nemli bir klinik sorundur.
Bu calismada, ROP taramalari sirasinda uygulanan midri-
yatik damlalarin ve yenidoganda olusan agrinin, sistemik
ve islemle iligkili bulgular iizerindeki etkileri deger-
lendirilmig; bdylece tarama giivenliginin artirilmasi
hedeflenmistir.

Materyal ve Metot: Prospektif tanimlayici nitelikteki bu
galismaya, Agustos—Kasim 2012 tarihleri arasinda
YYBU’ye yatirilan 70 prematiire bebek dahil edildi. Tim
hastalar, ROP muayenesi sirasinda ve sonrasindaki 48 saat
boyunca, yagamsal bulgular ve gelisebilecek yan etkiler
agisindan takip edildi. Agri degerlendirmesi igin tim be-
beklere Yenidogan Bebek Agr1 Olgegi (NIPS) uygulandi.
Istatistiksel — analizler ~SPSS  15.0 programi ile
gerceklestirildi.

Bulgular: Bebeklerin %41,4’linde herhangi bir yan etki
gozlenmedi. %22,9’unda ciltte kizariklik, %10’unda mide
icerigi artisi, %8,6’sinda kusma ve %2,9’unda ciltte
kizariklik, apne ve mide igerigi artisinin birlikte gorildiigi
belirlendi. Agr1 hisseden grupta, ozellikle muayeneden
sonraki ilk saatte kalp hizi ve viicut sicakliginda gegici
artig izlendi. Agn ile kan basinci, oksijen satlirasyonu ve
solunum hizi arasinda anlamli bir iligki saptanmadi
(p>0,05).

Sonug¢: ROP taramalart sirasinda uygulanan midriyatik
damlalar ve muayene islemiyle iliskili olumsuz etkilerin
iyi anlasilmasi bilyiik 6nem tasimaktadir. Bu siiregte be-
beklerin standart klinik kosullarda yakindan izlenmesi,
etkili agr1 yonetimi saglanmasi ve taburculuk oncesinde
bakim veren kisilere yeterli egitim verilmesi gereklidir.
Anahtar Kelimeler: Midriyatik damlalar, prematiire be-
bekler, prematiire retinopatisi, yenidogan agrisi, yenidogan
yogun bakim tiniteleri
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INTRODUCTION

Retinopathy of Prematurity (ROP) poses a major
concern in neonatal intensive care units (NICU) due
to its potential to cause severe visual impairment or
even permanent blindness if not detected and man-
aged in time.! Despite the serious implications of
this condition, appropriate screening and timely
treatment can effectively prevent its progression.
The initial screening for ROP typically begins be-
tween four to six weeks after birth, offering a critical
window for early intervention.

To facilitate the examination, pupil dilation is
achieved using topical phenylephrine 2.5% and trop-
icamide 1%. While these drops are essential for en-
suring a thorough evaluation, they pose potential
risks. Documented side effects include tachycardia,
bradycardia, apnea, hypertension, oxygen desatura-
tion, cyanosis, vomiting, and increased gastric resid-
ual volumes.>* However, despite several studies in
the literature, it is still uncertain whether these ef-
fects stem from the systemic action of the mydriatic
drops or the stress and discomfort associated with
the examination itself.**

Neonates, especially preterm infants, have an imma-
ture nervous system, which affects their pain percep-
tion and response to external stimuli.”® Studies sug-
gest that ROP examination is a potentially painful
procedure, and despite the use of local anesthetics,
neonates exhibit physiological responses indicating
pain and discomfort.*’ In particular, pain-related
stress may contribute to systemic changes (e.g., in-
stability in heart rate, blood pressure, and oxygen
saturation levels), all of which have also been docu-
mented as potential side effects of mydriatic
drops.”®1°

This investigation aims to explore the systemic and
procedural side effects associated with ROP exami-
nations and the mydriatic drops used, with an em-
phasis on how neonatal pain influences these out-
comes.

MATERIALS AND METHODS

This study was approved by the Ethics Committee of
Umraniye Training and Research Hospital. (Date:
16.08.2012, decision no:2012-4). It was carried out
in accordance with the Helsinki Declaration. Written
informed consent was collected from the parents of
babies.

Study Design and Setting: This prospective descrip-
tive study was conducted between August 2012 and
December 2012 at Umraniye Training and Research
Hospital, involving 70 preterm infants who were
monitored during follow-up in the clinic.

Inclusion and Exclusion Criteria: The study in-
volved preterm infants born before 31 weeks or
weighing under 1500 g at birth. Additionally, infants
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between 1500-2000 g with a gestational age above
31 weeks were included if they required respiratory
or circulatory support.” Gestational age was deter-
mined using the modified Ballard score. Exclusion
criteria included major congenital heart anomalies,
sepsis, and dependence on mechanical ventilation.
Ophthalmologic Examination Procedure: ROP
screening began at 4 to 6 weeks postnatally. Pupil
dilation was induced by administering one drop of
phenylephrine 2.5% and tropicamide 1% three times
at 5-minute intervals. Pressure was applied to the
lacrimal ducts during administration. Topical anes-
thesia was provided with proparacaine hydrochloride
0.5%. Examinations were performed using a binocu-
lar indirect ophthalmoscope with 20- and 28-diopter
lenses. Following the use of a neonatal lid speculum,
the anterior segment and fundus were examined.
Findings were documented based on the Internation-
al Classification of Retinopathy of Prematurity
(ICROP) criteria."' A single retinal specialist per-
formed all evaluations. Follow-ups occurred every 2
—4 weeks for infants without ROP and 1-2 weeks
for stage 1-2 ROP.

Monitoring of Vital Signs and Side Effects: Vital
signs, including temperature, blood pressure (BP),
respiratory rate, oxygen saturation (sPO,), and heart
rate (HR), assessed at baseline, 1-, 24-, and 48-hours
post-examination. In addition to vital signs, side
effects (flushing, restlessness, gastric residuals,
vomiting, apnea, and abdominal distension) were
documented. Pain was assessed immediately after
the examination with the Neonatal Infant Pain Scale
(NIPS).”'"!2 These scales evaluate behavioral and
physiological indicators of pain (facial expression,
crying, breathing pattern, limb movement, and auto-
nomic responses). The NIPS score ranges from 0 to
7, with scores above 3 indicating the presence of
pain.

Statistical Analysis: Data analysis was performed
using SPSS (Statistical Package for Social Sciences
for Windows) 15.0. The Kolmogorov-Smirnov test
assessed normality. Descriptive statistics were pre-
sented as means, standard deviations, and frequen-
cies. Student’s t-test compared two independent
groups, while paired-sample t-tests evaluated chang-
es over time. Chi-square tests assessed categorical
variables. A p-value <0.05 was considered signifi-
cant.

RESULTS

Table 1 presents the demographic and baseline clini-
cal characteristics of the study population. A total of
70 preterm infants were included, with 41 (58.6%)
being male and 29 (41.4%) females. The mean ges-
tational age was 31.44+2.64 weeks (range:24-34
weeks), and the mean age was 39.77+12.39 days
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(range:27-75 days). The mean birth weight was
1851.76+£512.88 g (range: 660-2720 g), and the
mean current weight at the time of examination was
2357.10+£708.87 g (range: 940—4500 g). The number
of ROP examinations ranged from one or more, with
38 infants (54.3%) undergoing a single examination
and 32 infants (45.7%) undergoing multiple exami-
nations. The mean NIPS score one hour after the
examination was 3.47+1.15 (range:2-6), with a me-
dian score of 4 (Table 1).

Table 2 illustrates the distribution of pain and ad-
verse effects in the study population. Pain was pre-
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sent in 52.9% (n=37) of infants, while 47.1% (n=33)
had no pain. Adverse effects included flushing
(23.5%), gastric residuals (10.3%), restlessness
(8.8%), vomiting (3.0%), and apnea (1.4%). Addi-
tionally, 42.5% of infants had no adverse effects.
Some infants exhibited multiple adverse effects,
with 2.9% experiencing a combination of flushing,
apnea, and gastric residuals, 2.9% having both flush-
ing and residuals, 2.9% showing flushing and apnea,
2.9% presenting gastric residuals and vomiting, and
2.9% having flushing with restlessness (Table 2).

Table 1. Demographic data and baseline clinical characteristics of the patients.

B Min-Max Mean=SD (%)
Age (day) 27-75 39.77+12.39
Gestational age (week) 24-34 31.44+2.64
The number of examinations 1-5 1.70+0.95
Birth weight (g) 660-2720 1851.76+512.88
Current weight (g) 940-4500 2357.10+708.87
NIPS score (number) 2-6 3.47+1.15
n (%)
Gender Male 41 (58.6)
Female 29 (41.4)
The number of examinations 1 time 38 (54.3)
>2 times 32 (45.7)
NIPS: Neonatal Infant Pain Scale
Table 2. NIPS and adverse effects distribution.
Category n (%)
NIPS Pain (+) 37 (52.9)
Pain (-) 33 (47.1)
Adverse Effects No adverse effects 29 (41.4)
Flushing 16 (22.9)
Gastric Residuals 7 (10.0)
Restlessness 1(1.4)
Vomiting 6 (8.6)
Apnea 1(1.4)
Flushing + Apnea + Residuals 2(2.9)
Flushing + Residuals 2(2.9)
Flushing + Apnea 2(2.9)
Residuals + Vomiting 2(2.9)
Flushing + Restlessness 2(2.9)

NIPS: Neonatal Infant Pain Scale

Baseline body temperature showed no significant
differences between infants undergoing single
(36.79+0.43°C) or multiple examinations
(36.90+0.59°C, p=0.369). In both groups, body tem-
perature increased significantly at the 1% hour post-

examination compared to baseline (single-
examination:37.21+0.70°C,  p=0.001;  multiple-
examinations:37.25+0.72°C, p=0.009); however,

levels reverted to baseline by the 24™ hour (single
examination:36.71+0.42; multiple examina-
tion:36.81+0.53, p=0.398 and p=0.514). At the 48"

hour, a meaningful decline was examined relative to
the baseline in both groups (single examina-
tion:36.59+0.12; multiple examination:36.56+0.14,
p=0.007 and p=0.004). Infants with pain exhibited
markedly elevated body temperatures at the 1%
(37.50+0.71°C versus 36.93+0.56°C, p=0.001) and
24™ hour (39.93£0.58°C versus 36.56+0.15°C,
p=0.001) than those without pain. No difference was
found at the 48™ hour (36.58+0.12 versus
36.57+0.14, p=0.861) (Table 3).
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Table 3. Body Temperature variations based on number of examinations and presence of pain.

Time Point Single Examination Multiple Examinations P
(Mean£SD) (Mean+SD)

ROP Pre-Examination 36.79+0.43 36.90+0.59 0.369

ROP Post 1* Hour 37.2140.70 37.25+0.72 0.827

ROP Post 24™ Hour 36.71+£0.42 36.81+0.53 0.372

ROP Post 48™ Hour 36.59+0.12 36.56+0.14 0.351

Comparison “*p (Single Examination) “*p (Multiple Examinations)

Pre vs Post 1* Hour 0.001** 0.009**

Pre vs Post 24" Hour 0.398 0.514

Pre vs Post 48" Hour 0.007* 0.004**

Time Point Pain Present (Mean £SD) Pain Absent (Mean £SD) p

ROP Post 1* Hour 37.50+0.71 36.93+0.56 0.001**

ROP Post 24™ Hour 39.93+0.58 36.56+0.15 0.001**

ROP Post 48™ Hour 36.58+0.12 36.57+0.14 0.861

ROP: Retinopathy of Prematurity; *: Student t-test; **: Paired sample t-test; **: p<0.01

The analysis of SAP showed no significant baseline
variation between the groups based on examination
numbers. Similarly, SAP at the first hour post-
examination did not  differ  significantly
(86.42+18.06 mmHg vs 85.59+11.72 mmHg,
p=0.825). However, at the 24™ hour, a significant
increase in SAP was noted in the multiple-
examinations group (81.06+8.05 mmHg vs.
76.05+£10.52 mmHg, p=0.031). There were no con-
stant differences at the 48™ hour (76.31+9.59 mmHg
vs. 78.25+£7.72 mmHg, p=0.362). Within-group
comparisons revealed that there was no meaningful
alteration at the 1* hour in the single-examination
group (p=0.470), but significant decreases were
evaluated at the 24" and 48™ hours (p=0.002). In the
multiple-examinations group, SAP showed a notable
rise at the first hour (p=0.018), while no notable
changes were determined at the 24™ (p=0.696) or
48" hours (p=0.267). Table 4 demonstrates the vari-
ations in SAP and HR following ROP examination
based on the number of examinations and the pres-
ence of the pain. SAP fluctuations appeared depend-
ent on examination frequency and time after the pro-
cedure. No significant differences were examined in
the mean SAP between infants with pain and the non
-pain group at the 1% hour (87.94+18.69
vs.83.91+10.42), 24" hour (77.94+10.89 vs.
78.78+8.41), and 48™ hour of post-examination
(76.43£9.25 vs.78.06+£8.28) (p=0.263, p=0.721,
p=0.443, respectively). HR showed a noticeable
increase in the multiple examination group com-
pared to the single examination group at baseline
(148.50+17.03 bpm vs. 138.92+16.20 bpm,
p=0.019) and at the 24" hour post-examination
(146.15+11.16 bpm vs. 134.97+£9.71 bpm, p=0.001).
Similarly, at the 48™ hour post-examination, HR
remained significantly elevated in the multiple-
examination group (137.12+13.66 bpm vs
130.18+11.65 bpm, p=0.025). However, no signifi-
cant difference was examined at the 1st-hour post-

examination (152.02+15.63 bpm vs 159.37+17.01
bpm, p=0.064). Within-group comparisons revealed
a meaningful increase in HR at the 1% hour post-
examination over baseline in both groups (p=0.001;
p=0.002, respectively). HR significantly decreased
at the 48™ hour relative to baseline in both groups
(p=0.002 for both). There were no important chang-
es at the 24™ hour post-examination in either group
(p=0.121; p=0.420, respectively). These findings
indicated that ROP examinations induced transient
changes in HR, with more pronounced effects in
infants who underwent multiple examinations. Table
4 also summarizes the HR variations with and with-
out pain at different time points of post-examination.
HR was substantially higher in infants with pain
instead of those without pain at 1% hour post-
examination (p=0.001), and no noticeable variations
in HR were determined between the groups at 24"-
or 48™hours post-examination (p=0.196; p=0.989,
respectively). Within-group comparisons revealed a
significant decrease in HR from 1% hour to 24"
hours post-examination and from 24™ hours to 48"
hours post-examination (p=0.001 for both). Thus,
pain during the ROP examination was associated
with transient elevations in HR, primarily evident
within the 1* hour post-examination (Table 4).

Table 5 presents the SpO: and respiratory rate
changes based on the number of examinations con-
ducted. SpO- levels showed no significant differ-
ences between infants who underwent single or mul-
tiple examinations at any time (p=0.444, p=0.127,
p=0.072, p=0.099, respectively). In the single-
examination group, SpO: significantly increased at
both the 24™ hour (p=0.002) and the 48" hour
(p=0.005) compared to baseline. In contrast, no sig-
nificant changes were observed in the multiple-
examinations group at these time points (p=0.248,
p=0.941, p=0.088, respectively). The respiratory rate
significantly increased at the 1* hour post-
examination (p=0.001) and approached baseline
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levels by the 48™ hour in the single-examination
group (p=0.210). In the multiple-examinations
group, there was a substantial increase in respiratory
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rate at the 1* hour (p=0.043), but no notable changes
at the other time points (p=0.630, p=0.539, respec-
tively) (Table 5).

Table 4. Systolic arterial pressure & heart rate variations based on number of examination and presence of

pain.

Systolic Arterial Pressure Single Examination Multiple Examinations p

(Mean+SD) (Mean=SD)

ROP Pre-Examination 84.13+19.57 80.31+£11.88 0.320
ROP Post 1" Hour 86.42+18.06 85.59+11.72 0.825
ROP Post 24" Hour 76.05£10.52 81.06+8.05 0.031°
ROP Post 48™ Hour 76.31+9.59 78.25+7.72 0.362
Comparison “*p (Single Examination)  *"p (Multiple Examinations)

Pre vs Post 1* Hour 0.470 .01

Pre vs Post 24" Hour 0.002™ 0.696

Pre vs Post 48" Hour 0.002" 0.267

Systolic Arterial Pressure Pain Present (Mean +SD) Pain Absent (Mean £SD) "

ROP Post 1* Hour 87.94+18.69 83.91+10.42 0.263
ROP Post 24™ Hour 77.94+10.89 78.78+8.41 0.721
ROP Post 48" Hour 76.43+9.25 78.06+8.28 0.443
Heart Rate Single Examination Multiple Examinations p

(Mean+SD) (MeanSD)

ROP Pre-Examination 138.92+16.20 148.50+17.03 0.019°
ROP Post 1* Hour 152.02+15.63 159.37+17.01 0.064
ROP Post 24" Hour 134.97+9.71 146.15+11.16 0.001"
ROP Post 48" Hour 130.18+11.65 137.12+13.66 0.025"
Comparison “p (Single Examination)  "'p (Multiple Examinations)

Pre vs Post 1* Hour )

Pre vs Post 24" Hour 0.121 0.420

Pre vs Post 48" Hour 0.002" 0.002™

Heart Rate Pain Present (Mean+SD) Pain Absent (Mean £SD) p
ROP Post 1% Hour 162.13+14.29 147.82+15.82 0.001"
ROP Post 24™ Hour 141.81+11.74 138.15+11.64 0.196
ROP Post 48" Hour 133.38+11.76 133.33+14.43 0.989
Comparison “p “p

Post 1* Hour vs Post 24" Hour 0.001" 0.001"

Post 24" Hour vs Post 48" 0.001" 0.001™

Hour
ROP: Retinopathy of Prematurity; : Student t-test; *: Paired sample t-test; **: p<0.01

Table 5. Oxygen saturation and respiratory rate changes based on number of examinations.

Oxygen Saturation (SpO:, %) Single Examination Multiple Examinations p

(Mean£SD) (Mean=SD)

ROP Pre-Examination 98.45+1.88 97.94 +£3.53 0.444
ROP Post 1 Hour 98.47 +1.81 9740 +3.51 0.127
ROP Post 24™ Hour 99.39 +1.32 97.97+4.17 0.072
ROP Post 48" Hour 99.98 +0.75 98.43 +2.81 0.099
Comparison “*p (Single Examination) “*p (Multiple Examinations)

Pre vs Post 1* Hour 0.941 0.248

Pre vs Post 24" Hour 0.002" 0.941

Pre vs Post 48" Hour 0.005™ 0.088

Respiratory Rate (bpm) Single Examination Multiple Examinations p

(Mean£SD) (Mean£SD)

ROP Pre-Examination 38.31 £6.37 41.75+6.29 0.027
ROP Post 1* Hour 4431 +7.43 43.62 +£6.65 0.686
ROP Post 24" Hour 40.34 £ 6.15 42.09 £5.65 0.222
ROP Post 48" Hour 39.13+6.12 42.09 £5091 0.045
Comparison “*p (Single Examination)  "p (Multiple Examinations)

Pre vs Post 1* Hour 001" 043"

Pre vs Post 24" Hour 0.005™ 0.630

Pre vs Post 48" Hour 0.210 0.539

ROP: Retinopathy of Prematurity; *: Student t-test; *: Paired sample t-test; **: p<0.01
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DISCUSSION AND CONCLUSION

Consistent evaluation and monitoring of preterm
infants are crucial for mitigating the advancement of
ROP. The adverse effects during ROP examinations
may result from both mydriatic drops and procedural
stress. Studies suggest that mydriatic drops may con-
tribute to cardiovascular, respiratory, and gastroin-
testinal side effects due to systemic absorption.*®"
However, distinguishing these pharmacological ef-
fects from procedural pain and stress remains a chal-
lenge.

In the study, ROP examinations led to temporary
changes in body temperature, HR, respiratory rate,
SAP, and sPO,. Although generally mild, these
changes resolved within 24 to 48 hours. Notably,
52.9% of infants experienced pain, which was asso-
ciated with transient HR and temperature increases,
particularly within the first hour. This finding aligns
with previous research indicating pain-related acti-
vation of the sympathetic nervous system.'® Similar-
ly, Tasdemir et al. have shown that multisensory
stimulation effectively reduces procedural pain and
improves physiological stability in preterm infants
undergoing ROP examinations. This approach has
been associated with lower pain scores, reduced
heart rate, and improved oxygen saturation levels.'*
However, the absence of meaningful differences in
sPO, and respiratory rate between infants with and
without pain suggested that these parameters were
less influenced by pain during ROP examinations.
The role of procedural stress, such as the use of
speculums and scleral pressure, was highlighted in
previous research as contributors to pain.'®,'> This
emphasizes the need for effective pain management
and optimization of the fundoscopic examination
strategies.

Previous studies revealed no meaningful changes in
body temperature during ROP examinations.'® How-
ever, a recent study identified flushing and fever as
the most common side effects, occurring in 68% and
46% of cases, respectively.'” In our study, flushing
was predominantly observed with a ratio of 23.5%.
On the other hand, a transient increase in body tem-
perature was detected within the first hour post-
examination. Among infants experiencing pain, tem-
perature elevations persisted at 24 hours, suggesting
a role of stress-induced thermoregulation changes.
The literature presents conflicting results regarding
BP changes during ROP examinations.” While some
studies have reported a decrease in BP, others have
observed an increase, potentially due to variations in
mydriatic drop regimens. However, other recent
studies detected no significant change in blood pres-
sure.**'"® In our study, SAP increased significantly at
24 hours in infants undergoing multiple examina-
tions. Kremer et al. found no significant difference
in BP when comparing low-dose and very low-dose
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regimens."” However, a review published in 2020
highlighted the superior safety profile of microdrop
administration.” These findings suggest that tech-
niques like nasolacrimal pressure application may
reduce systemic absorption.

Jiang et al. reported a transient increase in HR dur-
ing ROP examinations, which peaked during the
procedure and approached to near-baseline levels
after 60 minutes.'® Similarly, in the study, an im-
portant increase in HR was examined within the first
hour post-examination, particularly in infants experi-
encing pain. By the 48™ hour, HRs had normalized.
These results reinforce the importance of observing
infants for at least 24 to 48 hours post-examination.
On the other hand, a recent study revealed that while
mydriatic drops may influence HR and regional cer-
ebral oxygenation, they do not appear to significant-
ly impact cerebral blood flow velocities or the meta-
bolic rate of oxygen consumption, indicating their
general safety.'®

Unlike HR and respiratory rates, sPO; levels showed
minimal fluctuation in the study across groups, con-
trasting with studies reporting significant oxygen
desaturation during ROP screening, presumably due
to variances in study design, like the application of
supplemental oxygen or variations in procedure du-
ration.*'” Similarly, Alpay et al. also found a tem-
porary decrease in sPO2 after mydriatic drop admin-
istration, but not statistically significant. Since the
desaturation coincided with the examination, they
blamed procedural stress.*

Apnea was observed in five infants, all of whom
recovered with tactile stimulation without further
intervention. While apnea following ROP screening
is commonly reported within 24 to 48 hours, no sig-
nificant changes were seen at 12 hours in some stud-
ies.® Publications suggest that apnea may result from
procedural pain, stress, stimulation of the oculocar-
diac reflex, or the anticholinergic effects of mydriat-
ic drops.***!° These findings emphasize the need for
immediate post-examination monitoring rather than
during the procedure itself.

The results of this study underscore the importance
of performing ROP examinations under controlled
clinical conditions with appropriate monitoring and
pain management strategies. Infants should be close-
ly observed for at least 24 to 48 hours following the
examination, particularly in outpatient settings
where immediate medical intervention may not be
readily available. Additionally, the adoption of mi-
cro-drop techniques and other strategies to reduce
systemic absorption of mydriatic drops should be
prioritized.

This study has a few limitations. Being a single-
center study is one of them. Meanwhile, the sample
size was constrained, which may limit the extent to
which the results can be generalized to larger popu-
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lations. Furthermore, pain was assessed using the
NIPS, a subjective scale that may introduce variabil-
ity. The absence of a control group further limits our
ability to distinguish the effects of mydriatic drops
from procedural stress. Finally, we did not measure
biochemical markers or assess long-term outcomes
related to the systemic effects of the procedure. Fu-
ture multicenter studies with larger cohorts and ad-
vanced monitoring techniques are needed to validate
and expand upon these findings.

In conclusion, ROP examinations transiently affect
physiological parameters in preterm infants due to
both procedural pain and systemic drug effects.
While most side effects are mild and self-limiting,
careful monitoring, pain control, and protocol opti-
mization are crucial. Educating caregivers about
potential adverse effects may reduce parental anxie-
ty and enhance infant safety.
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