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Changes in Astigmatism after Surgery in Pediatric Patients with Limbal
Dermoid
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Purpose: To analyze changes in astigmatism and visual acuity in pediatric patients with limbal dermoid before and after surgery.
Methods: Twenty-five pediatric patients (7 male, 18 female) diagnosed with limbal dermoid from March 2018 to February 2022
were included. We analyzed best corrected visual acuity and astigmatism using cycloplegic refraction, automated keratometry,

and topography before and after surgery.

Results: In cycloplegic refraction and automated keratometry, postoperative astigmatism did not decrease significantly (p = 0.53
and p = 0.38, respectively). Topography showed a significant decrease in corneal astigmatism from 3.6 + 2.8 diopters (D) to 2.7
1+ 1.8 D (p <0.05) and in irregular astigmatism from 3.7 + 2.2 D t0 2.5 + 1.5 D (p < 0.001). Significant decreases were observed
in the corneal irregularity index from 0.14 £ 0.10 mm to 0.08 + 0.47 mm (p < 0.001) and in the index of surface variance from
60.56 +41.02 to 35.00 £ 16.00 (p < 0.001). There was a statistically significant improvement in best corrected visual acuity from
logarithm of minimal angle of resolution (logMAR) 0.18 to logMAR 0.07 (p < 0.05).

Conclusions: Surgery for limbal dermoid significantly reduced irregular astigmatism and improved best-corrected visual acuity. It
is suggested that achieving visual development through active amblyopia treatment after surgery is important.
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Figure 1. Index of corneal irregularity of case No. 15 by
Pentacam. (A) Total corneal irregular astigmatism (red box)
at 4 mm zone is presented in Pentacam Pre-operative mode.
The quality score (QS; blue box) of all data used in the study
is "OK". (B) Corneal irregularity is presented in Fourier anal-
ysis map. (C) Index of surface variance (ISV; black box) is
presented in topographic indices of Pentacam.
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Table 1. Demographics of the patients

Total 25 eyes of 25 patients

Age (years) 49 +42
Sex

Male 7 (28)

Female 18 (72)
Laterality

Right/left 12 (48)/13 (52)
Locations

IT/T/ST/double (IT & ST) 19 (73)/4 (15)/1 (4)/1 (8)
Associated with Goldenhar 0(0)

syndrome

Size, H X V (mm) (3.0 + 1.2) x (3.0 + 0.8)

Datas are presented as means + standard deviation or number
(%).

IT = infero-temporal; T =
= horizontal; V = vertical.

temporal; ST = supero-temporal; H

Table 2. Changes in BCVA, astigmatism, and index related to corneal irregularity by topography between pre- and post-operation

Pre-operation Post-operation p-value
BCVA (logMAR) 0.18 0.07 <0.001
Astigmatism, CR (D) 27+24 24+ 1.6 0.526
Astigmatism, ARK (D) 27+ 1.5 2.6 +1.6 0.375
Astigmatism, topography (D) 3.6 £28 2.7+ 1.8 <0.001
Irregular astigmatism (D) 32 £2.18 2.5 +1.47 <0.001
Irregularity index (mm) 0.14 + 0.10 0.08 + 0.47 <0.001
ISV 60.56 + 41.02 35.00 + 15.99 <0.001

Astigmatism (D) is presented as means =+ standard deviation. The Wilcoxon signed-rank test. A p-value < 0.05 was considered statistically

significant.
BCVA = best corrected visual acuity; logMAR =
fractor and keratometer; ISV = index of surface variance.

logarithm of minimal angle of resolution; CR = cycloplegic refraction test; ARK = autore-
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Table 3. Changes of pre- and post-operative BCVA and astigmatism by topography

Case No. Pre-operative BCVA Post-operative BCVA Pre-operative Post-operative
(logMAR) (logMAR) astigmatism astigmatism
1 0.52 0.30 7.80 5.70
2 0.15 0.00 3.70 3.00
3 0.15 0.05 2.00 0.90
4 0.00 0.00 3.30 2.90
5 NA 0.82 12.30 5.30
6 0.15 0.00 1.40 0.10
7 0.09 0.05 4.10 3.60
8 NA 0.05 9.20 5.90
9 0.15 0.00 3.10 2.70
10 0.70 0.3 6.80 4.50
11 0.00 0.00 1.20 0.60
12 0.05 0.00 1.40 0.50
13 0.10 0.00 2.20 2.10
14 0.00 0.00 1.50 0.70
15 0.82 0.10 4.20 3.90
16 0.10 0.05 1.70 1.20
17 022 0.15 2.70 2.40
18 0.00 0.00 5.60 4.60
19 0.10 0.00 3.60 3.60
20 0.05 0.00 2.00 2.00
21 0.05 0.05 1.30 1.30
22 0.00 0.00 1.20 1.20
23 0.15 0.00 1.60 1.60
24 0.15 0.10 1.90 2.10
25 0.52 0.52 5.00 5.60

BCVA is presented as logMAR. Astigmatism (D) is measured by topography.

BCVA = best corrected visual acuity; logMAR =
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logarithm of minimal angle of resolution; NA = not applicable; D = diopters.
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Table 4. Power vector analysis between pre- and post-operation
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Figure 2. Postoperative anterior segment photos of simple ex-
cision of dermoid cyst at other hospital. (A) This photo of
pseudopterygium shows corneal opacity (black asterisk). (B)

This photo of pseudopterygium shows conjunctivalization
(white asterisk).

Pre-operation Post-operation p-value
M 0.55 +1.73 0.38 +1.33 0.294
Jo -0.47 + 1.03 -0.23 £ 0.73 0.277
Jas 0.41 + 1.41 0.09 + 1.20 0.243
B 2.07 £ 1.51 1.62 + 1.08 0.005

Values are presented as mean =+ standard deviation. The Wilcoxon signed-rank test. A p-value < 0.05 was considered statistically significant.
M = spherical diopter + cylindrical diopter/2; Jo = cartesian astigmatism; J4s = oblique astigmatism; B = overall blurring strength.
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Figure 3. Anterior segment photo and topography of case No.
1. (A) Pre-operative anterior segment photo shows limbal
dermoid at 4 o’clock. (B) Post-operative anterior segment
photo shows the status after removal of limbal dermoid. (C) Pre-
operative topography shows irregular astigmatism. (D) Post-
operative topography shows improved irregular astigmatism.
0S = oculus sinister.
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Figure 4. Anterior segment photo and topography of case No.
6. (A) Pre-operative anterior segment photo shows limbal
dermoid at 7 o’clock. (B) Post-operative anterior segment
photo shows the status after removal of limbal dermoid. (C) Pre-
operative topography shows irregular astigmatism. (D) Post-
operative topography shows improved irregular astigmatism.
OD = oculus dexter.
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