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ABSTRACT

BACKGROUND: This study aims to assess pediatric patients with Open Globe Injury (OGI) using the Modified Pediatric Ocular
Trauma Score (MPOTS) and to investigate the correlation between Neutrophil-to-Lymphocyte ratio (NLR) and Platelet-to-Lympho-
cyte ratio (PLR) parameters with the prognosis determined by MPOTS.

METHODS: In this retrospective study, we included pediatric patients with OGI. Recorded data encompassed demographic details,
injury type, duration from injury to surgery, complete ophthalmological examinations, initial and final visual acuities, anterior segment
and fundus findings, and NLR and PLR values. Patients were categorized into three groups based on their MPOTS scores: Grade | (<30
points), indicating high risk; Grade Il (35-65 points), moderate risk; and Grade lll (270 points), low risk. Differences between categories
were statistically evaluated.

RESULTS: The study comprised 22 patients. In Category |, the duration from injury to surgery was longer (p=0.018). The most
common injury type in this category was globe rupture, occurring in four (50%) patients, with a significant difference noted between
the groups (p=0.041). Category | exhibited lower final visual acuity and higher NLR and PLR values compared to the other catego-
ries (p<0.050 for all values). Both NLR and PLR demonstrated significant negative correlations with MPOTS (respectively, r=-0.869,
p<0.001; r=-0.809, p<0.001).

CONCLUSION: The Modified Pediatric Ocular Trauma Score is an effective and practical method for assessing the prognosis of
pediatric patients with Open Globe Injury (OGlI). Furthermore, there is evidence indicating a negative correlation between MPOTS
and the increase in NLR and PLR values that often follows OGI in this patient population.

Keywords: Modified pediatric ocular trauma score; open globe injury; pediatric ocular trauma; systemic inflammation.

Various trauma scoring systems have been developed to as-
sess the extent of damage following ocular trauma and to
predict prognosis.? Visual acuity (VA) and relative afferent
pupil defect (RAPD) are parameters in the ocular trauma

INTRODUCTION

Many patients admitted to hospitals for ocular trauma fall
within the pediatric age group.! Open Globe Injuries (OGlI),

characterized by a breach in the integrity of the globe, can lead
to severe visual loss. This is attributed both to the severe dam-
age caused by the trauma itself and to the increased suscep-
tibility of this age group to the development of amblyopia.l!

scoring system developed by Kuhn et al! However, since
VA and RAPD assessments require patient cooperation, they
are not always feasible to perform in children. Consequently,
Acar et al. developed a new pediatric ocular trauma scoring
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system that does not include VA and RAPD. Many studies
have evaluated the effectiveness of these two scoring systems
in pediatric populations.>”!'% Building on previous research,
Cohen et al. formulated a new Modified Pediatric Ocular
Trauma Scoring (MPOTS) system by omitting parameters
that do not affect prognosis in pediatric age groups.’! They
concluded that this new method is easier to use and more
effective.

In many studies, the Neutrophil-to-Lymphocyte Ratio (NLR)
and Platelet-to-Lymphocyte Ratio (PLR) have been recog-
nized as blood parameters indicative of systemic inflamma-
tion.l'"3! |t has been observed that these ratios increase in
various eye diseases and are correlated with the severity of
the condition.''"] A study focusing on adult populations with
OGI found that high baseline NLR and PLR values were as-
sociated with a worse prognosis.*”!

Our study aims to evaluate pediatric patients with OGlI using
the MPOTS and to investigate the impact of NLR and PLR
parameters on prognosis and MPOTS scores.

MATERIALS AND METHODS

This retrospective study was conducted on pediatric patients
who underwent primary surgical treatment for OGI between
January 2020 and December 2022. The study received ap-
proval from the local ethics committee and was conducted in
accordance with the Declaration of Helsinki.

Patients under |8 years of age with a minimum of six months
follow-up were included in the study. Collected data includ-
ed patient demographics, type of injury, time from injury to
surgery, complete ophthalmological examination results, ini-
tial and final visual acuity, and anterior segment and fundus
findings (such as hyphema, iris prolapse, traumatic cataract,
vitreous hemorrhage, etc.). Patients were scored using the
MPOTS as described by Cohen et al.’®! This scoring system
considers initial visual acuity, wound location, and the pres-
ence of concomitant ocular pathologies (Table I). In cases
where visual acuity could not be determined in children,
MPOTS was calculated as follows: double the points for the
injury location, minus points for the corresponding patholo-
gies. Patients were then divided into three groups based on
their MPOTS scores: Grade | (<30 points), indicating high
risk; Grade Il (35-65 points), moderate risk; and Grade ll|
(270 points), low risk. The type of injury was classified ac-
cording to the Birmingham Eye Trauma Terminology system.
211 The injury zone was determined based on the Ocular
Trauma Classification System (Fig. 1).?2 Blood test results
were recorded from routine preoperative tests. The NLR
was calculated by dividing the number of neutrophils (NEU)
by lymphocytes (LYM), and the PLR by dividing platelets (PTL)
by LYM. Patients missing MPOTS evaluation criteria or blood
parameter data were excluded from the study.

Categorical data were expressed as numbers and percent-
ages, and continuous variables as medians and interquartile
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Table I. The modified pediatric ocular trauma score vari-
ables and raw points
Variables Raw point
Initial visual acuity
No light perception 10
Light perception/hand motion 20
Counting fingers 30
0.1-0.5 40
0.6-1.0 50
Wound location
Zone | 50
Zone I/ 30
Concomitant eye pathologies
Iris prolapse -5
Hyphema -5
Vitreous hemorrhage -20
Retinal detachment -20
Endophthalmitis -30
Sum of raw points MPOTS category
<30 I
35-65 Il
270 1]
Category Risk for poor outcome

(VA<20/200)

ZONE 1
(CORNEA)

ZONE 2
(5 mm)

ZONE 3
(>5 mm posterior sclera)

Figure 1. Injury zones.
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Table 2.

Demographic and Clinical Features of the Patients

Age, years (median, Q25-Q75)
Female gender (n,%)
Laterality, left eye (n,%)
Follow-up time (months), (median, Q25-Q75)
Accident-surgery interval (hours), (median, Q25-Q75)
Place of Injury (indoor) (n,%)
Mechanism of Injury (n,%)
Sharp object
Blunt object
Explosive/Gunshot
Other
Wound location (n,%)
Zone |
Zone 2-3
Type of Injury (n,%)
Penetration
IOFB
Globe rupture
Perforation
Concomitant eye pathologies (n,%)
Iris prolapse
Hyphema
Vitreous hemorrhage
Retinal detachment
Endophthalmitis
Initial BCVA (logMAR) (median, Q25-Q75) n=16
Final BCVA (logMAR) (median, Q25-Q75) n=19
NLR (median, Q25-Q75)
PLR (median, Q25-Q75)

13.50 (6.25-15)
7 (31.8)

13 (59.1)
10.50 (8-14.25)
8.00 (6-11)
13 (56.5)

12 (54.5)
6 (27.3)
2.(9.1)
2.9.1)

9 (40.9)
13 (59.1)

16 (72.7)
2(9.1)
4(18.2)

5(22.7)

9 (40.1)

6 (27.2)

| (4.5)

120 (1-1.40)
0.45 (0-1)
432 (2.22-6.25)

129.45 (112.42-143.87)

IOFB, intraocular foreign body; BCVA, best corrected visual acuity; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lym-

phocyte ratio.

ranges (IQR). The normality of data distribution was evalu-
ated using the Shapiro-Wilk test. Categorical data were ana-
lyzed using the chi-square test, and intergroup variables were
assessed with one-way Analysis of Variance (ANOVA) (post-
hoc Tamhane's T2 test). The Spearman correlation test was
used to determine the correlation between parameters. Sta-
tistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS version 21.0, SPSS Inc., Chicago,
IL). A p-value of < 0.05 was considered statistically significant.

RESULTS

A total of 28 patients who underwent primary surgical treat-
ment for OGI were included in the study. Four patients
were excluded due to incomplete data; two had less than six
months of follow-up. The remaining 22 patients were catego-
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rized according to the MPOTS into three risk groups: eight
patients in Category | (high risk), six in Category 2 (moder-
ate risk), and eight in Category 3 (low risk). The mean age
of the 22 patients was [3.50 years (IQR: 3.75), with seven of
them (31.8%) being female. There were no differences in age
or gender between the groups (p=0.524, p=0.323, respec-
tively). The mean follow-up duration was 10.50 months (IQR:
5.75), and the average time from injury to surgery was eight
hours (IQR: 4.50). The time from injury to surgery was ||
hours (IQR: 5.25) in Category |, 7 hours (IQR: 4) in Category
2, and 6.50 hours (IQR: 2.50) in Category 3. The difference
between the three groups was significant (p=0.018). Of the
injuries, 13 (59.1%) occurred indoors and nine (40.9%) out-
doors, with no difference between the categories (p=0.797).
Demographic data, accident mechanisms, and clinical charac-
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Figure 2. Correlation between Neutrophil-to-Lymphocyte Ratio
(NLR) and Modified Pediatric Ocular Trauma Score MPOTS).

teristics of the patients are presented in Table 2.

The final visual acuity in Category | was significantly lower
than in Categories 2 and 3 (p=0.020 and p=0.032, respec-
tively). Blunt trauma was present in four (50%) patients in
Category |, compared to one patient in the other categories
(16.7% and 12.5%, respectively) (p=0.192). The most com-
mon type of injury in Category | was globe rupture, occur-
ring in four (50%) patients. All patients in Category 2 had
penetrating injuries. In Category 3, seven (87.5%) patients
had penetrating injuries, and one (12.5%) had an intraocular
foreign body (IOFB) within the lens. There was a significant
difference between the categories regarding the type of in-
jury (p=0.041). The most common injury zone was Zone 2
in Category | (four patients, 50%) and Zone | in Categories
2 and 3 (four patients, 66.7%, and four patients, 50%, respec-
tively), with no significant difference in terms of injury zone
(p=0.084). One patient in Category | developed endophthal-
mitis. Traumatic cataract was observed in four (50%) patients
in Category |, three (50%) in Category 2, and three (37.5%)
in Category 3 (p=0.852).

Final visual acuity, NLR, and PLR values by MPOTS categories
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Figure 3. Correlation between Platelet-to-Lymphocyte Ratio (PLR)
and Modified Pediatric Ocular Trauma Score (MPOTS).

are detailed in Table 3. These parameters differ significantly
among the categories (p<0.050 for all). Figure 2 illustrates a
significant negative correlation between NLR and MPOTS (r=-
0.869, p<0.001). Figure 3 demonstrates a significant negative
correlation between PLR and MPOTS (r=-0.809, p<0.001).

DISCUSSION

In the present study, OGI in pediatric patients was classi-
fied according to MPOTS. According to MPOTS, blunt trauma
and globe rupture were more common in Category |. In this
category, final visual acuity was lower; and both NLR and PLR
were higher.

In our study, no significant differences in age and gender were
observed among the groups of patients divided according to
risk categories. Some studies suggest that OGl is more com-
mon in children younger than 7 years, while others indicate
a higher prevalence in the age group of 7-12 years.’"'% In the
study by Cohen et al., age was excluded from MPOTS stag-
ing because it was not predictive,’ aligning with our find-
ings. While the literature shows that ocular trauma in the
pediatric age group is more common in males, there are also
studies suggesting no gender difference, especially in the pre-

Table 3. Blood parameters and final visual acuity among groups
Category | Category 2 Category 3 p value
Final BCVA (logMAR) (median, Q25-Q75) 1 (0.6-1) 0.30 (0-0.40) 0.00 (0-0.70) p*=0.02
p*=0.032
pc=0.964
NLR (median, Q25-Q75) 7.15 (6.62-8.75) 3.45 (2.91-4.26) 2.00 (1.42-2.25) p*<0.001
p°<0.001
p=0.477
PLR (median, Q25-Q75) 150.45 (135.75-161) 121.80 (120.45-131.75)  107.30 (104.52-122.02) p*=0.002
p*=0.001
p=0.190

BCVA, best corrected visual acuity; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio. pa= comparison between category | and category
2; pb= comparison between category | and category 3; pc= comparison between category 2 and category 3.
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school age group.l'"? In the present study, although OGI was
more frequent in males, this difference was not statistically
significant.

Our study revealed that patients in Category | took longer
to undergo surgery, possibly due to more extensive system-
atic screening required because of the injury’s severity. The
literature does not show a significant relationship between
delay in surgical time and final visual acuity.*?1 Furthermore,
our study found no statistically significant difference between
home versus outdoor injuries. Previous studies vary, with
some indicating a higher incidence of in-home injuries, while
others report the opposite.[?7-'%

Most injuries in our study were penetrating. Two patients had
an IOFB, and four had globe rupture. One patient developed
endophthalmitis, and all cases of globe rupture were in Cat-
egory |. The rate of blunt trauma was also high in this group.
The literature reports that both the area and type of injury
significantly impact prognosis.}®! OGI, particularly with blunt
trauma, may lead to retinal and vitreous injuries, irregular in-
cision lines, and an increased risk of endophthalmitis. In our
study, there was no significant difference between groups in
terms of the injury zone. However, the most common injury
zone was Zone 2 in Category |, while in other categories, it
was in Zone |. In our study, there was also no significant dif-
ference between the patient groups regarding the frequency
of traumatic cataract development. Although this may affect
initial visual acuity, it has been reported that it does not sig-

nificantly impact final visual acuity.*”]

Otbher significant findings of our study include higher NLR and
PLR in Category |. Furthermore, NLR and PLR demonstrated
a significant inverse correlation with MPOTS. In their study
on adult OGI patients, Mohamed-Noriega et al. determined
that NLR and PLR were elevated in patient groups with vi-
sual acuity of 20/200 or below, showing a positive correlation
with injury severity.?”! The breach of the eye’s natural protec-
tive barriers due to OGI can trigger a local and systemic im-
mune response. Numerous studies have indicated that NLR
and PLR are markers of increased systemic inflammation.['!-!"]
One study associated a high NLR with a poor prognosis in
trauma patients, particularly those with traumatic brain in-
jury.] High NLR and PLR have also been linked to poor out-
comes in various diseases. According to our study’s results,
high NLR and PLR are associated with poor prognosis.

The main limitation of our study is its retrospective design
and the small patient sample. This is mainly because the study
population represents a specific age group. Nevertheless, the
follow-up of patients at a single center with more standard-
ized treatments is crucial. To our knowledge, this is the first
study evaluating inflammatory blood parameters in pediatric
OGl patients.

CONCLUSION

We found that MPOTS is an effective and practical method
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for assessing the prognosis of pediatric OGI patients. Our
study concluded that both NLR and PLR increase following
OGl in pediatric patients, and these increases are associated
with the prognosis.
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ORIJINAL CALISMA - 0Z

Modifiye pediatrik okiiler travma skoru ile degerlendirilen pediatrik acik glob
yaralanmalarinda enflamatuvar belirteclerin etkinligi
Ozlem Ozcanh Gay,' Eyyup Karahan,2 Mehmet Murat Uzel?

'Balikesir Sehir Hastanesi, Pediatri Klinigi, Balikesir, Turkiye

2Balikesir Universitesi Tip Fakiiltesi, Gz Hastaliklari Ana Bilim Dali, Balikesir, Tirkiye

AMAC: Bu calisma, agik glob yaralanmali (AGY) pediatrik hastalari modifiye pediatrik okdiler travma skoru (MPOTSY) ile degerlendirmeyi ve nétro-
fil/lenfosit orani (NLO), trombosit/lenfosit orani (TLO) parametrelerinin prognoz ve MPOTS ile iliskisini incelemeyi amaglamaktadir.

GEREGC VE YONTEM: Bu retrospektif calisma, AGY'li pediatrik hastalar {izerinde yapilmistir. Hastalarin demografik verileri, yaralanma tipi, yara-
lanma-ameliyat siresi, tam oftalmolojik muayeneleri, baslangic ve son gérme keskinlikleri, 6n segment ve fundus bulgulari, NLO ve TLO kaydedildi.
Hastalar MPOTS skorlarina gore tig kategoriye ayrildi: kategori | (<30 puan), yiiksek risk; kategori Il (35-65 puan), orta risk; ve kategori Ill (270),
diistik risk.Kategoriler arasindaki farkliliklar istatistiksel olarak degerlendirildi.

BULGULAR: Calismaya 22 hasta alindi. Kategori |'de yaralanma-ameliyat siiresi daha uzundu (p=0.018). Kategori |'de en sik gorilen yaralanma
tipi 4 (%50) hastada glob riiptlrt idi ve gruplar arasindaki fark anlamliydi (p=0.04 ). Kategori | diger kategorilere gore daha diisiik son gérme kes-
kinligine ve daha yiiksek NLO ve TLO degerlerine sahipti (tim degerler icin p<0.050). NLO ve TLO, MPOTS ile anlamli negatif korelasyona sahipti
(sirasiyla, r=-0.869, p<0.001; r=-0.809, p<0.001).

SONUC: MPOTS, pediatrik AGY hastalarinin prognozunu degerlendirmek icin etkili ve pratik bir ydntemdir. Pediatrik hastalarda AGY sonrasi NLO
ve TLO'nun MPOTS ile negatif korele oldugu gosterilmistir.

Anahtar sozciikler: Agik glob yaralanmasi; modifiye pediatrik okiiler travma skoru; pediatrik okiiler travma; sistemik inflamasyon.
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