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ABSTRACT | Purpose: To analyze the association between
corneal tomography patterns and atopic conditions in children
and adolescents, and to investigate the relationship between
corneal tomography findings, sleeping position, and dominant
hand. Methods: Patients aged 8-16 yr underwent ocular and
immunological examinations, including biomicroscopy, corneal
tomography, the International Study of Asthma and Allergies
in Childhood questionnaire, and an allergy skin test. Based on
immunological results, participants were assigned to either the
Control Group or the Atopic Group. Tomographic indices were
analyzed alongside information on ocularitching, sleeping position,
and dominant hand. Results: A total of 158 patients (mean age:
10.72 £ 2.13 yr) were evaluated, including 34 (21.52%) in the
Control Group and 124 (78.48%) in the Atopic Group. Abnormal
tomography was observed in 25 patients (15.82%), while 133
(84.18%) had normal results. Comparison between the Control
and Atopic Groups regarding ocular itching episodes revealed a
statistically significant difference (p<0.05). Dominant hand and
sleeping position showed no statistically significant associations
with group classification, tomography results, or ocular itching.
Conclusion: Systemic allergies are strongly associated with bio-
mechanical and structural corneal changes, which may or may
not progress to different keratoconus patterns. No association was
found between eye rubbing and any tomographic parameter, nor
between sleeping position or hand dominance and tomography
findings.
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INTRODUCTION

Keratoconus is a progressive, asymmetrical corneal
ectasia that usually manifests in the second decade of
life™. The earlier the onset, the faster the progression,
and the greater the severity of the disease®?. If left un-
treated, keratoconus can lead to structural ocular chan-
ges, progressive visual loss, and a decline in patients’
quality of life*®. Current treatment options can stabilize
disease progression, improve visual quality, and even
rehabilitate vision in advanced stages®.

Allergic diseases are diagnosed and managed based
on clinical history and physical examination. Comple-
mentary tests can detect immediate hypersensitivity by
identifying specific IgE antibodies either in vitro or in
vivo. The skin allergy test, or prick test, is considered
the gold standard for diagnosing in vivo allergic sensiti-
zation". In Brazil, the most frequent allergens are inha-
lants, particularly house dust mites (Dermatophagoides
pteronyssinus, Dermatophagoides farinae, and Blomia
tropicalis), cockroach allergens (Periplaneta americana
and Blattella germanica), pet dander (dog and cat), and
fungal allergens®.

The International Study of Asthma and Allergies in
Childhood (ISAAC), initiated in 1990 to enhance the
comparability of epidemiological studies on asthma
and allergic diseases, established a standardized proto-
col that has enabled global research collaboration. Its
written questionnaire is a validated tool consisting of
three modules addressing asthma, rhinitis, and atopic
eczema®'?,

This study aims to evaluate the association between
corneal tomography patterns and atopic conditions in
children and adolescents, using systemic assessments
(prick test and ISAAC questionnaire) in conjunction
with clinical (ocular biomicroscopy) and complementary
(corneal tomography) ophthalmological examinations.
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Additionally, it investigates the relationship between
corneal tomography findings, sleeping position, and
hand dominance.

METHODS

This epidemiological, cross-sectional study was con-
ducted at the Universidade Federal do Parana (UFPR),
Curitiba, Parana, Brazil, from November 2018 to April
2019, and included 158 patients (316 eyes). The study
was approved by the Human Research Ethics Committee
of UFPR (protocol 2.855.765). Ethical principles of data
privacy and confidentiality were maintained. Written
informed consent was obtained from the parents or
guardians of all participants.

Inclusion criteria were patients aged 8-16 yr who
attended the Ophthalmology and Allergy—-Immunology
outpatient clinics at UFPR during the study period, and
who underwent ocular examinations (biomicroscopy
and tomography) and immunological testing (allergic
skin test) according to the manufacturer’s instructions.
Reliability indices were maintained within recommen-
ded limits, and data from the allergy questionnaire were
recorded. Only patients with signed informed consent
were included.

Exclusion criteria were a history of eye surgery, in-
complete data, low-reliability examination results, or
ocular alterations on biomicroscopy that could interfere
with corneal tomography performance.

Ophthalmological examinations were performed
by two ophthalmologists and included slit-lamp
biomicroscopy and corneal tomography using the Dual-
Scheimpflug System (Galilei G6, Zeimer Ophthalmic
Systems AG, Port, Switzerland). Allergy assessments
were conducted by a single allergist and included admi-
nistration of the ISAAC questionnaire (translated and
validated in Portuguese) and the prick test.

Based on systemic allergy assessment, patients were
divided into two groups: (a) Non-atopic (control) Group
(no history of allergy, conjunctivitis, rhinitis, asthma, or
dermatitis) and (b) Atopic Group (history of allergic con-
junctivitis, rhinitis, asthma, and/or atopic dermatitis).

Allergic conjunctivitis was diagnosed when patients
reported experiencing itchy eyes more than three times
in the preceding 12 months. Previous studies have
shown that this question has a sensitivity of 85.4% and
a specificity of 85.2% for diagnosing ocular allergy".

The systemic allergy evaluation was performed using
the prick test IMMUNOTECH) with a sterile lancet (ALK
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Sterile Disposable). Standardized FDA Allergenic ex-
tracts for aeroallergens were used, including: two mite
species (Dermatophagoides pteronyssinus and Blomia
tropicalis), grass pollen mixture, dog epithelium (Canis
familiaris), cat epithelium (Felis domesticus), fungal mix-
ture (Aspergillus fumigatus and Alternaria alternata), and
cockroach allergens (Periplaneta americana).

Corneal tomography was evaluated by a single
experienced ophthalmologist. Patients were classified as
having normal tomography (NT) or altered tomography
(AT) if any abnormality was detected. Subjective
assessment for corneal structural weakness was
performed using topographic patterns in association
with elevation and pachymetry maps. Tomographic
indices included: asphericity (e?), corneal thinnest point
(CTP), keratoconus prediction index (KPl), inferior—
superior index (I-S), steepest keratometry (K Steep),
flattest keratometry (K Flat), maximum keratometry
(K Max), best-fit sphere maximum posterior elevation
(BFS MPE), best-fit toric asphere maximum posterior
elevation (BFTA MPE), asphericity asymmetry index
(AAl), cone location and magnitude index (CLMIx), cone
location and magnitude index anterior axial (CLMlaa),
and coma.

Only one eye per patient was analyzed. The eye
with the highest steepest curvature (K Steep) was
selected; if both eyes had similar K Steep values, the
inferior—superior (I-S) index was used to determine the
eye for analysis. For each parameter, the higher value
between both eyes was considered (representing the
most affected eye).

Patients were also asked about their most frequent
sleeping position (right or left side) and were analyzed
accordingly in relation to corneal tomography data. Those
without a consistent sleeping position were excluded
from this analysis.

Statistical analysis was performed using Fisher’s
exact test and the Mann-Whitney U test in R statistical
software (R Core Team, 2019, version 3.6.1). The level
of statistical significance was set at 0.05.

All patients diagnosed with ophthalmological or al-
lergo-immunological disorders were referred for appro-
priate treatment and follow-up.

RESULTS

A total of 316 eyes from 158 patients were analyzed,
of whom 55.70% were male. The mean age was 10.72
+ 2.13 yr (range, 8-16 yr). There was no significant age
difference between the control and atopic groups.
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Table 1 presents the comparative analysis between
the control and atopic groups. Overall, the left eye was
the most frequently affected (52.53%), and the majority
of participants (91.78%) were right-handed.

Most patients (84.18%) did not present any corneal
tomographic abnormality. Only 25 of the 158 patients
(15.82%) were diagnosed with subclinical/forme fruste
keratoconus (22 patients) or clinical keratoconus (three
patients). Of these 25 patients, 92% were in the atopic
group (Table 1).

For a more precise assessment of ocular itching, only
patients who reported >4 episodes of ocular itching in
the past year or no episodes at all were included in the
analysis. Those who reported one to three episodes in
the past year were excluded (n=45).

Table 2 compares ocular itching between the control
and atopic groups. The atopic group accounted for the
vast majority of cases (80.53%). Only one of the 22 pa-
tients in the control group (4.54%) reported >4 episodes
of ocular itching in the last year, compared with 75 pa-
tients (82.42%) in the atopic group. In the atopic group,
16 patients (17.58%) reported no ocular itching. Fisher’s
exact test revealed a statistically significant difference
between the groups (p<0.05).

No statistically significant differences were observed
between the frequency of ocular itching and corneal to-
mographic classification, gender, dominant eye, or most
affected eye (Table 2). Among patients with tomographic
abnormalities, 76.19% reported ocular itching, while
23.81% denied ocular itching in the past year.

Table 1. Comparative analysis (Fisher’s exact test) between the control and the atopic group regarding gender, most affected eye, dominant hand, and

corneal tomography classification

Control Atopic Total p-value
(n=34) (n=124) (n=158) (Fisher’s test)
Gender M 19 (55.88%) 69 (55.65%) 88 (55.70%) 1.0000000
F 15 (44.12%) 55 (44.35%) 70 (44.30%)
Most affected eye RE 16 (47.06%) 59 (47.58%) 75 (47.47%) 1.0000000
LE 18 (52.94%) 65 (52.42%) 83 (52.53%)
Dominant hand R 30 (88.24%) 115 (92.74%) 145 (91.78%) 0.4794117
L 4 (11.76%) 9 (7.26%) 13 (8.22%)
Tomography classification AT 2 (5.88%) 23 (18.55%) 25 (15.82%) 0.1089961
NT 32 (94.12%) 101 (81.45%) 133 (84.18%)

AT= abnormal tomography; F= female; L= left; LE= left eye; M= male; n= sample; NT= normal tomography; R= right; RE= right eye.

Table 2. Comparative analysis between the groups with the highest and the lowest frequency of ocular itch in the last 12 months regarding gender, most

affected eye, dominant hand, and tomographic classification

Group A Group B
>4 episodes of itchy eyes in the last year No itchy eyes in the last year Total p-value
(n=76) (n=37) (n=113) (Fisher’s exact test)

Group Atopic 75 (98.68%) 16 (43.24%) 91 (80.53%) 0.0000067"
Control 1(1.32%) 21 (56.76%) 22 (19.47%)

Gender M 43 (56.58%) 20 (54.05%) 63 (55.75%) 0.8418276
F 33 (43.42%) 17 (45.95%) 50 (44.25%)

Most affected eye RE 36 (47.37%) 17 (45.95%) 53 (46.90%) 1.0000000
LE 40 (52.63%) 20 (54.05%) 60 (53.10%)

Dominant hand R 68 (89.47%) 35 (94.59%) 103 (91.15%) 0.4938621
L 8 (10.53%) 2 (5.41%) 10 (8.85%)

Tomography classification AT 16 (21.05%) 5 (13.51%) 21 (18.58%) 0.4424350
NT 60 (78.95%) 32 (86.49%) 92 (81.42%)

AT= abnormal tomography; F= female; L= left; LE= left eye; M= male; n= sample; NT= normal tomography; R= right; RE= right eye.

“Statistically significant.
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Table 3 presents the comparison between the most
affected eye and sleeping position. Only 70 of the 158
participants reported a consistent right- or left-sided
sleeping position. Of the 35 patients who reported
sleeping on the right side, 21 (60%) had the left eye as
the most affected. Conversely, among the 35 patients
who slept on the left side, 19 (54.28%) had the right eye
as the most affected.

Table 4 shows the relationship between the most
affected eye and hand dominance. Of the 158 patients,
91.80% were right-handed, and among them, 53.10%
had the left eye as the most affected.

Table 5 compares tomographic parameters between
the control and atopic groups, showing no statistically
significant differences for any of the analyzed corneal
indices.

Table 6 compares tomographic findings between
groups with different frequencies of ocular itching. No
statistically significant differences were observed. In pa-
tients with a higher frequency of ocular itching (Group
A), mean asphericity (e2) was 0.36 + 0.21, compared with
0.31 + 0.19 in those without ocular itching in the last
year (Group B). The overall mean asphericity was 0.34
+ 0.20 (p-value=0.082). The mean AAl was —15.29 +
13.32 in Group A and —13.00 + 16.88 in Group B, with
an overall mean of —14.54 + 14.44 (p=0.098).

Table 3. Comparative analysis between the most affected eye and slee-
ping position

p-value
RE LE Total (Fisher’s
(n=33) (n=37) (n=70) exact test)
Sleeping R 14 (42.40%) 21 (56.80%) 35 (50.00%) 0.3382993
position ) 49 (57.60%) 16 (43.20%) 35 (50.00%)
Total 33 37 70

n= sample; L= left side; LE= left eye; R= right side; RE= right eye.

Table 4. Comparative analysis between the most affected eye and pa-
tients’ dominant hand

p-value
RE LE Total (Fisher’s
(n=75) (n=83) (n=158) exact test)
Dominant R 68 (90.70%) 77 (92.80%) 145 (91.80%) 0.7739283
hand L 7 (9.30%) 6 (7.20%) 13 (8.20%)
Total 75 83 158

n= sample; L= Left-handed; LE= Left eye; R= right-handed; RE= right eye.
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DISCUSSION

This study is the first in the literature to assess cor-
neal parameters in Brazilian children and adolescents
in relation to systemic atopy. The main objective was
to integrate immunological data on atopy with corneal
shape alterations, aiming to provide a comprehensive
dataset that may facilitate earlier diagnosis, halt disea-
se progression, and enable timely implementation of
appropriate treatments for corneal disorders*>.

The Control Group — negative for allergic reactions
— was validated in previous studies through both the
prick test and a specific allergy questionnaire. The atopic
group consisted of patients with any systemic allergic
condition (allergic conjunctivitis, asthma, rhinitis, and/or
atopic dermatitis). The relevance of this study lies in the
investigation of ocular manifestations in patients with
systemic allergy, given that atopy is a recognized cause
of chronic eye rubbing — a suspected risk factor for the
development and progression of keratoconus".

Eye rubbing is generally a benign activity, occurring
naturally at various times during the day. However,
when performed vigorously, frequently, or for prolon-
ged periods, it becomes pathological and potentially
harmful to the cornea. Some authors have proposed a
novel theory that eye rubbing is not merely a risk factor,
but the primary causal and necessary condition for ke-
ratoconus development, encapsulated in the phrase “no
friction, no cone”. This theory also suggests that halting
eye rubbing could stop keratoconus progression, and,
more importantly, that preventing mechanical trauma
might even eradicate the disease">'¥. Another hypothe-
sis described in the literature is that unilateral keratoco-
nus develops only in the eye subjected to repeated and
significant trauma from rubbing®. These cases imply
that keratoconus may arise in otherwise normal eyes
in response to a single etiological mechanism — trauma
from chronic friction.

In our study, of the 316 eyes evaluated, there was a
slight predominance of left-eye involvement (52.53%).
Among the 158 patients, 124 were classified as atopic,
but only 23 (18.55%) had tomographic abnormalities,
with no statistically significant association. When
examining the subgroup of 76 atopic patients reporting
frequent ocular itching (>4 episodes in the past year,
group A), only 16 (21.05%) showed any tomographic
abnormality (subclinical, forme fruste, or clinical
keratoconus). In contrast, among atopic patients
without ocular itching in the last year (Group B, n=37),
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Table 5. Comparative analysis of tomographic data between the control and the atopic group.

Control Atopic Total p-value
(n=34) (n=124) (n=158) (Mann-Whitney U test)
Age (yr) 10.76 (£2.32) 10.71 (£2.09) 10.72 (£2.13) 0.940
[8 to 16] [8 to16] [8 to 16]
K Flat (D) 42.33 (x1.67) 42.93 (£1.67) 42.8 (x1.65) 0.224
[37.07 to 45.04] [38.84 to 51.23] [37.07 to 51.23]
K Steep (D) 43.6 (+1.66) 44.21 (+2.07) 44.08 (+£1.98) 0.231
[39.17 to 46.52] [39.81 to 56.75] [39.17 to 56.75]
K Max (D) 44.05 (+1.79) 44.77 (+£2.37) 44.61 (+2.25) 0.159
[39.6 to 47.63] [40.08 to 59.49] [39.6 to 59.49]
CTP (um) 550.06 (+£38.27) 548.44 (+39.93) 548.79 (£39.33) 0.511
[462 to 612] [408 to 635] [408 to 635]
Asphericity (e?) 0.29 (£0.11) 0.35 (+0.19) 0.33 (£0.18) 0.107
[0.03 to 0.53] [—0.02 to 1.54] [—0.02 to 1.54]
1-S (D) 0.94 (+0.65) 1.07 (£1.16) 1.04 (£1.06) 0.798
[0.11 to 2.66] [0 to 9.31] [0 to 9.31]
BFS MPE (um) 11.32 (£3.91) 12.54 (+£7.45) 12.28 (£6.81) 0.696
[5 to 21] [3 to 60] [3 to 60]
BFTA MPE (um) 6.94 (+2.68) 9.64 (+8.18) 9.06 (+7.32) 0.172
[2to 12] [3 to 54] [2 to 54]
AAI (um) —10.29 (+5.56) —14 (+14.16) —13.2 (£12.75) 0.185
[-21to —1] [—102 to 17] [—102 to 17]
CLMIx (%) 4 (+17.16) 10.23 (£28.31) 8.89 (+26.18) 0.296
[0 to 93] [0 to 100] [0 to 100]
CLMlaa (D) 0.82 (+0.71) 0.92 (+£0.88) 0.9 (+0.84) 0.379
[0.03 to 2.79] [0.03 to 7.34] [0.03 to 7.34]
KP1 (%) 4.46 (+6.91) 728) (GEN3.72) 6.68 (+£12.51) 0.150
[0 to 31.3] [0 to 100] [0 to 100]
Coma (D) 0.29 (x0.13) 0.32 (+0.25) 0.31(+0.23) 0.782
[0.09 to 0.58] [0.01 to 2.24] [0.01 to 2.24]

AAl= asphericity asymmetry index; BFS MPE= best fit sphere maximum posterior elevation; BFTA MPE= best fit toric asphere maximum posterior elevation; CLMIx= cone location
and magnitude index; CLMlaa= cone location and magnitude index anterior axial; CTP= corneal thinnest point; D= diopters; I-S= inferior-superior index; K Flat= flat keratometry; K
Steep= steep keratometry; KPl= keratoconus prediction index; Max K= maximum keratometry; n= sample. All data are mean (+standard deviation) [range].

32 (86.46%) had NT (Tables 1 and 2). These findings
suggest that experiencing ocular itch within a single year
is insufficient to induce measurable corneal alterations.
Furthermore, the absence of ocular itching in some
systemic atopic patients may be attributed to effective
pharmacological or environmental management,
indicating that inflammatory changes of atopy may
persist subclinically even when symptoms are controlled.

Previous studies have suggested that sleeping
position could influence keratoconus development, as
sleeping prone or on one side may cause prolonged
mechanical pressure on one or both eyes. A strong
correlation has been reported between the eye under
greater nocturnal pressure and the side with more
advanced keratoconus?'>'®. In our study, only 70
patients reported a consistent right- or left-sided
sleeping position. Interestingly, we found an inversion
between reported sleeping side and the more affected

eye: among 35 right-side sleepers, 21 (60%) had the
left eye as the steepest K2; among 35 left-side sleepers,
19 (54.28%) had the right eye most affected (Table 3).
This finding suggests that sleeping position may act as a
confounding variable in keratoconus pathogenesis and
cannot be considered a unique aggravating factor in
disease progression.

Another factor discussed in the literature is the cor-
relation between hand dominance and the laterality of
keratoconus development. Some studies suggest that
friction is more intense when eye rubbing is performed
with the dominant hand, leading to more advanced
disease in the ipsilateral eye">'”. In our study (Table 4),
this relationship could not be confirmed. Among the 158
evaluated patients, 145 reported right-hand dominance,
yet 83 of these had greater keratoconus prevalence in
the left eye. Similar to our findings on sleeping position,
this suggests that the onset and progression of keratoco-
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Table 6. Comparative analysis of the tomographic data between groups with the highest (A) and lowest (B) frequency of ocular itch in the last 12 months.

Group A Group B
>4 episodes of itchy eyes in the last year No itchy eyes in the last year Total p-value
(n=76) (n=37) (n=113) (Mann-Whitney test)
Age (yr) 10.79 (+£2.08) 10.41 (+2.53) 10.66 (+2.22) 0.194
[8 to 18] [8 to 18] [8 to 18]
K Flat (D) 42.94 (£1.73) 42.63 (£1.71) 42.84 (+1.7) 0.437
[38.84 to 51.23] [39.49 to 48.74] [38.84 to 51.23]
K Steep (D) 44.35 (£2.27) 43.79 (£1.89) 44.16 (£2.14) 0.182
[39.81 to 56.75] [39.95 to 50.59] [39.81 to 56.75]
K Max (D) 44.95 (£2.56) 44.33 (£2.32) 44.75 (£2.46) 0.117
[40.08 to 59.49] [40.39 to 54.02] [40.08 to 59.49]
CTP (um) 549.07 (+39.75) 552.11 (+37.19) 550.06 (+38.59) 0.421
[408 to 634] [474 to 605] [408 to 634]
Asphericity (e?) 0.36 (+0.21) 0.31 (+0.79) 0.34 (+0.2) 0.082
[—0.02 to 1.54] [0.03 to 1.2] [—0.02 to 1.54]
1-S (D) 1.11 (£1.04) 1.12 (£1.49) 1.11 (£1.19) 0.616
[0.05 to 7.83] [0.11 to 9.31] [0.05 to 9.31]
BFS MPE (um) 13.08 (+8.28) 11.78 (£6.54) 12.65 (£7.69) 0.245
[3 to 60] [5 to 42] [3 to 601
BFTA MPE (um) 10.43 (+8.58) 8.62 (+7.81) 9.84 (+8.27) 0.120
[3 to 54] [4 to 50] [3 to 54]
AAI (um) —15.29 (£13.32) —13.00 (+16.88) —14.54 (£14.44) 0.098
[—=79 to 14] [-102 to 17] [-102 to 17]
CLMIx (%) 12.03 (+30.31) 9.65 (£28.53) 11.25 (£29.48) 0.347
[0 to 100] [0 to 100] [0 to 100]
CLMlaa (D) 0.94 (+0.75) 0.96 (+1.22) 0.95 (+0.92) 0.482
[0.03 to 4.84] [0.03 to 7.34] [0.03 to 7.34]
KPI1 (%) 7.67 (£13.02) 6.54 (+16.64) 7.3 (£14.17) 0.256
[0 to 100] [0 to 100] [0 to 100]
Coma (D) 0.32 (+0.26) 0,32 (+£0.28) 0.32 (+0.26) 0.691
[0.05 to 2.24] [0.09 to 1.79] [0.05 to 2.24]

AAl= asphericity asymmetry index; BFS MPE= best fit sphere maximum posterior elevation; BFTA MPE= best fit toric asphere maximum posterior elevation; CLMIx= cone location
and magnitude index; CLMlaa= cone location and magnitude index anterior axial; CTP= corneal thinnest point; D= diopters; I-S= inferior—superior index; K Flat= flat keratometry; K
Steep= steep keratometry; KPl= keratoconus prediction index; Max K= maximum keratometry; n= sample. All data are mean (+standard deviation) [range].

nus extend beyond the act of ocular itching or rubbing
alone.

Table 5 presents the tomographic parameter analysis
of the 158 most-affected eyes. These data may assist
in distinguishing normal from abnormal corneas in
age-matched pediatric populations and may serve as
a reference for future comparative studies involving
different corneal diseases. Although all parameters were
within normal limits, certain patterns differed slightly
between the Control and Atopic Groups — particularly in
K Steep, asphericity, BFS MPE, BFTA MPE, AAl, CLMIx,
and KPI.

For K Steep, the mean value was 43.6 D in the con-
trol group and 44.21 D in the atopic group, indicating a
slightly steeper meridian in allergic patients, consistent
with previous pediatric and adult studies*'®.

Regarding asphericity, the control group had a mean
of 0.29, while the atopic group showed 0.35 (both within
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normal limits)"®. This parameter becomes particularly
relevant when comparing the atopic subgroups A and B
(Table 6), as it was among the closest to statistical signi-
ficance (p=0.082).

BFS and BFTA are non-interchangeable elevation
indices. For BFS MPE, the control group had a mean
of 11.32 um, and the atopic group 12.54 pm - both
within the normal range (<14 um) and consistent with
literature'®2%. BETA MPE values averaged 6.94 um in the
control group and 9.64 pm in the atopic group, similar
to findings by Smadja et al.?". Cutoff values have been
suggested as >13 pum for subclinical keratoconus and
>16 pum for keratoconus.

For AAl, the normal threshold is <21.5 um®@?. In our
study, the Control Group mean was 10.29 um and the
atopic group 14.00 um. Like asphericity, this parameter
approached statistical significance (p=0.098) when
comparing atopic patients with and without ocular
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itching (Table 6). AAl remains a valuable screening tool
for subclinical keratoconus®”.

CLMIx applies the Cone Location and Magnitude
Index strategy to pachymetry, posterior elevation, and
posterior curvature maps, rather than just the anterior
axial curvature map®*?¥. Values range from 0%-25%
for normal corneas, 25%-80% for suspicious cases, and
80%—100% for abnormal cases®?®. In our study, the mean
CLMIx was 4% in controls and 10.23% in the Atopic
Group. However, this index was originally designed to
differentiate keratoconus and subclinical keratoconus in
regular eyes, limiting its applicability here®.

KPl is considered normal when <10%%>. We found
mean values of 4.46% in the Control Group and 7.29% in
the Atopic Group, consistent with previous reports®?>2¢
and well below the thresholds for subclinical keratoco-
nus (>10%) or keratoconus (>30%)??.

Overall, the relationship between central and peri-
pheral corneal parameters appears different in patients
with systemic allergies. While eye rubbing is a known tri-
gger for the onset and progression of keratoconus, in our
pediatric cohort, it showed no correlation with tomogra-
phic parameters, sleeping position, or hand dominance.
The presence of chronic or intermittent systemic allergy
instead points to a strong biomechanical and structural
component in corneal changes — changes that may or
may not progress into keratoconus of varying patterns.

Finally, establishing normative corneal topographic
and tomographic values in children and adolescents wi-
thout systemic allergy or ocular disease is crucial. Such
data would enable earlier and more accurate diagnosis
of keratoconus in pediatric populations.
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