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Results

« Demographic characteristics of the patients and
baseline clinical features of the eyes are
summarized in Table 1.

« Comparisons of the parameters before and

° Keratoconus (KC) |S qa prog ress|ve ecta'hc Figure 1. Swimming gogg|es utilized in the StUCIy. G.'Fter SWimming goggle wedar are presented in

corneal disorder characterized by thinning Table 2. o ,
di | - There were no significant differences observed
and irregular curvature.

Introduction

: in keratometry, central and thinnest corneal
) ) ; Anal sis in kera Y,

» Biomechanical .Vk\)lleakenlng malkes thhe ol y thickness, ACV, ACD, ICA, PD, or intraocular
cornea susceptible to external mechanica « Statistical analyses were performed using R pressure following goggle use (all p > 0.05).
forces. software (\LerSifn 4-‘}-12 FCOre Te?mhl 2024). « However, CV10 demonstrated a modest

: : » To assess the clinical relevance of the : _ 3 : °

« Periocular pressure (e.g., eye rubbing, obsarvad changos, moan diffaronces (A = T2 - ::IedUCtlon (A - h0.18 m}:n C,iequq’u'ng ’lco.a (.)]C.'B/o
goggles) may influence corneal shape and T1) were reported along with 95% confidence ?Crease)/ which reached statistical signiticance
intraocular pressure (IOP). isqtervals I(thS)' " t t En:); t(;) mLJJE|t|p|e testing fc:orretc:’ufct)n (p = l0.00éiB],

. . . 0 Slve ]2IE elilEiler S, [PelelmEizlt ut did not remain signiticant arter a in e

* Swimming gogg|es create negative el erellelice el e digllo sty false discovery rate gd'ustment (FDR—F;%Yustged

periocular pressure and transiently alter outcome was prespecified prior to study 010 y J J P
teri t t initiation, we applied multiplecomparison = L. )
an ?FIOI’ segmen parame. ers. . correction to control for the increased risk of

o Their effect on keratoconic corneas remains type | error. To account for this, p-values were
unclear adjusted using the false discovery rate (FDR)

’ method.

62.51

Methods

Purpose o Forty-four eyes from 44 patients (mean age: 26.1 + 5.1 60.01
years) with Stage 1-4 keratoconus, classified

acclordindg to the Amsler-Krumeich system, were g_
. . evaluated. o |
This StUdy aimed to o Anterior segment measurements were obtained using a ] o
investigate the short-term Pentacam® Scheimpflug imaging device immediately
impact of swimming before and directly after 20 minutes of swimming
le—induced iorbital goggle (Figure 1) wear. Sadly
goggle-induced periorbiia o The assessed parameters included keratometric values ; s
pressure on anterior (K1, K2, Km, Kmax), central and thinnest corneal TS AT

Seg ment parameters in eyes thicknesses, corneal volume within a 10 mm diameter
(CV10), anterior chamber volume (ACV), anterior
chamber depth (ACD), iridocorneal angle (ICA), and

pUpil diameter (PD) F?ure 2. The change in corneal volume in 10 mm zone (CV10) before and
after swimming goggle wear. Black dots represent the individual CV10

|rnec1surement at the corresponding time points connected by paired grey

ines.

affected by keratoconus.
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» Hashemi H, et al. The Prevalence and Risk Factors for - . ° °
Keratoconus: A Systematic Review and Meta-Analysis. Cornea. o Although short-term use of swimming goggles Discussion
2020;39(2):263-270. doi: 10.1097,/1C0O.0000000000002150. did not significantly alter most anterior
* McMonnies CW. Mechanisms of rubbing-related corneal segment parameters, a 5|ight decrease in * Previous studies in hea|thy subjects reported transient IOP
trauma in keratoconus. Cornea. 2009;28(6):607-15. doi: | . d . K ith |
10.1097 /ICO.0b0136318198384f CV10 was observed. elevation and anterior segment changes with goggle use.
« Ulusoy DM, et al. Does wearing swimming goggles affect e This finding may indicate a mild * In contrast, our findings suggest limited biomechanical
corneal morphology in keratoconic eyes? Arq Bras Oftalmol. biomechanical response to transient external impact in keratoconic corneas under short-term exposure.
2020;83(3):225-228. doi: 10.5935,/0004-2749.20200061. pressure in eyes with keratoconus. * Eye rubbing is known to induce significant mechanical and
* Bilict S, et al. Acute effects of swimming goggle wearing on « While the statistical significance diminished inflammatory effects, but goggle-induced stress appears
intraocular pressure, anterior chamber biometrics, and optic . . i id bl id
nerve head morphology. Sci Rep. 2024;14(1):23339. doi: after correction, the phy5|o|og|ca| consiaera y ml_ _er' )
10.1038,/541598-024-73990-9. implication warrants further exploration. « Subtle, non-significant trends (e.g., CV reduction) may reflect
» Cavas-Martinez F, et al. Keratoconus Detection Based on a e CVI0 may have potentiq| as an exp|orqtory eo.r|y biomechanical sensitivity in KC.
New Corneal Volumetric Analysis. Sci Rep. 2017;7(1):15837. doi: marker of corneal mechanical Sensitivity in  Overall, findings support cautious but genera”y safe use of
10.1038/541598-017-16145-3. . . . . . lea T .
keratoconus and should be investigated in swimming goggles in KC patients.
future studies with larger sample sizes.
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Table 1. Demographic features of patients and clinical characteristics of eyes (n = 44).

Paramelers

Value (Mean &+ SD or n, %)

Age (years)

Sex (female/male)

Best-corrected visual acuity (logMAR)

26.1 + 5.1
24 (54.55%) /20 (45.45%)
0.12 £ 0.11

Keratoconus staging (Amsler—-Krumeich)
Stage 1
Stage 2
Stage 3
Stage 4

15 (34.1%)
23 (52.3%)

3 (6.8%)
3 (6.8%)

5D = standard deviation; logMAR =

logarithm of the minimum angle of resolution.

Table 2. Ec-mpariﬁﬂn of parameters before and after su.'im_mi_ng gnggle wear.

Parameters Time Mean (SD)/Median (IQR) Change (A)"%95 CI Effect Size L p (FDR)
K1 (D) T1 1678 + 4.25/46 [44.6-48.37] 0.38 & 2.71/0 [—0.2-0.2] 0.01F 0916 0916
T2 17.17 + 4.21/46.2 [45-48.52] [—0.1, 0.1]
K2 (D) T1 50.34 + 4.32 /49.7 [47.98-52.08] 0.11 & 1.65/0 [—0.3-0.1] 0.17 b 0236 0413
T2 50.45 + 4.46 /49.8 [47.85-52.02] [—0.25, 0.1]
Km (D) T1 1848 + 4.19/47. 8 [46.18-49.8] 0.28 4+ 2.26/0 [—0.12-0.1] 0.164 b 0286 0413
T2 4875 + 4.28/47.9 [46.53-50.6] [—0.15, 0.05]
Kmax (D)  TL 5631 6.48/5555[53.22-59.85] 0.04 + 1.81/—0.05 [—0.43-0.23] 0.137 b 035 0413
T2 56.35 + 6.49 /55.7 [53.32-59.95] [—0.35, 0.15]
CCT { Tl 47191 4+ 40.51/477.5 [445.5-500] —1.02 + 13.04/1 [-2-3.25] 0.173 b 0327 0413
Wm) o 470,89 + 41.94/478 [439.75-496] [—1, 2.5]
ICT{ T1  452.09 + 45.49/455.5 [416.25-478] 0.89 + 6.71/3 [1.255] 0.291 b 0065  0.388
Wm) o 45798 4 45.76/453.5 [422.75-480] [0, 3.5]
V10 (mpdy T 57.84 4 2.36/57.85 [56.03-59.55] —0.18 + 0.43/—0.15 [—0.33-0.1] 0.399 b 0.008 0.1
(mm~) 57.66 + 2.27 /57.2 [55.77-59.42] [—0.3, —0.05]
T1 181.11 & 33.57 /178 [158-208] —0.77 £ 439/ —1[—3-2] 0.176 2 0249  0.413
ACV (mm?) L - -
T2  180.34 + 33.8/175.5 [156.75-205.5] [—2.11, 0.56]
ACD (mmy 1! 3.23 4 0.31/3.3 [2.96-3.48] 0 + 0.07/0 [—0.03-0.01] 0.1712 031 0413
(mm) 323 4 0.33/3.33 [2.96-3.48] [—0.02, 0.01]
ICA ©) T1 10.1 4 5.32/40.1 [36.98-42 9] 0.78 + 2.98/0.6 [—0.65-1.8] 0.262 2 009  0.388
( T2 40.88 + 5.42 /41.4 [37.85-44.37] [—0.13, 1.68]
PD (mm) T1 343 4 0.63/3.42 [2.87-3.79] —0.08 + 0.42/—0.06 [—0.18-0.08] 0.223 b 0.149 0413
T2 334 4 0.48/3.33 [2.95-3.67] [—0.15, 0.02]
I0P T1 13.27 + 2.72/13 [11-15] 0.07 £+ 1.15/0 [—1-1] 0.052 b 0775  0.839
(mmHg) T2 13.34 + 2.58/13 [11.75-14.25] [—0.5, 1]
AL (mm) T1 24.14 + 1.06/24.2 [23.4-24.98] 0.01 + 0.17/0.02 [—0.09-0.11] 0.145b 0342 0413
T2 24154 1.04/24.22 [23.51-24.98] [—0.02, 0.07]

?—

5D = standard deviation; IQR = interquartile range; CI = confidence interval; FDR = false discovery rate;
D = diopter; T1 = before swimming goggle wear; T2 = after swimming goggle wear; CCT = central comeal
thickness; TCT = thinnest comeal thickness; CV10 = comeal volume within the 10 mm zone; ACV = anterior

chamber volume; ACD = anterior chamber depth; ICA =

iridocorneal angle; PD = pupil diameter; IOP = intraocu-

lar pressure; AL = axial length. ?: Paired-sample -test (Cohen's d). ": Wilcoxon signed-rank test (Wilcoxon r).
p (FDR) < 0.05 was considered statistically significant.
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