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Changes in Corneal Thickness in Congenital Glaucoma, Using Anterior
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Purpose: We examined corneal thickness, particularly morphological changes in the limbus, as the intraocular pressure in-
creased in patients with congenital glaucoma.

Methods: We retrospectively studied 31 children (47 eyes) with congenital glaucoma and 12 controls (12 eyes). We used ante-
rior segment tomography to measure corneal thicknesses at the center, the midpoint of the 2-5 mm pericentral zone, the cor-
neo-limbal junction, and the scleral spurs on the nasal and temporal sides. The peripheral central corneal thickness ratios were
calculated and analyzed using a generalized estimation equation.

Results: The cornea was significantly thinner in the glaucoma than in the control group. The difference was more prominent in
the periphery than the center. Associated with such peripheral thinning, the corneal thickness ratios at the corneal-limbal junction
and the center differed significantly between the two groups.

Conclusions: In congenital glaucoma patients, the cornea is generally thinner than that of the controls, particularly at the cor-
neo-limbal junction, suggesting that the limbus is biomechanically susceptible to deformation by intraocular pressure.
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Figure 1. Measurement of corneal thickness in anterior segment optical coherence tomography. (a) Temporal scleral spur, (b) tem-
poral corneo-limbal junction, (c) temporal midpoint of 2-5 mm pericentral zone, (d) center of the cornea, (¢) nasal midpoint of 2-5
mm pericentral zone, (f) nasal corneo-limbal junction, and (g) nasal scleral spur.
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Table 1. Baseline characteristics of the eyes with congenital glaucoma and normal unaffected fellow eyes

Glaucoma Control p-value*

Eyes (number of patients) 47 (31) 12 (12) NA
Age at the anterior OCT examination (years) 15.24 + 5.61 16.37 + 2.63 0.354
SE (D) -7.56 + 5.12 -3.95 +3.72 0.008
Axial length (mm) 27.72 + 2.46 25.99 + 1.56 0.027
LogMAR 0.52 + 0.50 0.00 £ 0.00 <0.001
Preoperative IOP (mmHg) 21.98 13.36

Preoperative corneal diameter (mm) 12.7 £ 1.1 11.6 + 0.6 0.023
Number of surgeries (times) 25+ 14 NA NA

Data are presented as mean + standard deviation. Axial length was obtained at the same time as anterior OCT or within 1 year.

NA = not applicable; OCT = optical coherence tomography; SE = spherical equivalent; D = diopters; logMAR = logarithm of the minimum

angle of resolution; IOP = intraocular pressure.
*p-value by (Generalized Estimating Equation).

Table 2. Reproducibility of the corneal thickness measurements

Intraobserver ICC

Interobserver ICC

Temporal scleral spur

Temporal corneo-limbal junction

Temporal pericentral zone mid-point (2-5 mm)
Center

Nasal pericentral zone mid-point (2-5 mm)
Nasal corneo-limbal junction

Nasal scleral spur

95.9
92.1
94.8
97.1
89.7
9.1
91.1

89.9
87.4
88.1
90.1
87.9
88.7
89.7

ICC = intraclass correlation coefficient; CI = confidence interval.
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Table 3. Corneal thickness profile and limbal dimensions
Measurement Glaucoma Fellow normal p—value*
Corneal thickness measurement location
Temporal scleral spur 810.3 + 118.9 952.6 + 92.0 0.002
Temporal corneo-limbal junction 592.7 + 82.4 767.0 £ 76.4 <0.001
Temporal pericentral zone mid-point (2-5 mm) 532.1 + 38.1 595.3 + 41.6 <0.001
Center 544.3 £+ 40.7 600.9 + 41.1 <0.001
Nasal pericentral zone mid-point (2-5 mm) 5354 + 44.1 604.7 + 40.4 <0.001
Nasal corneo-limbal junction 578.1 + 74.3 753.0 + 56.8 0.002
Nasal scleral spur 760.0 + 107.9 874.8 + 79.3 0.002
Peripheral-central thickness ratio
Temporal scleral spur/center 1.49 + 0.24 1.59 + 0.19 0.169
Temporal corneo-limbal junction/center 1.09 £+ 0.16 1.28 + 0.11 0.001
Temporal pericentral mid-point/center 0.98 + 0.04 0.99 + 0.04 0.219
Nasal pericentral mid-point/center 0.98 + 0.05 1.08 + 0.04 0.074
Nasal corneo-limbal junction/center 1.07 £ 0.16 1.26 + 0.08 0.003
Nasal scleral spur/center 1.41 + 0.24 1.46 + 0.17 0.354
Limbus measurements
Spur to spur distance (mm) 13.7 £ 1.0 120 £ 0.4 <0.001
Iris recess to recess distance (mm) 14.1 +£ 0.9 124 + 04 0.001
Limbal length” (mm) 1.96 + 0.47 1.28 + 0.47 0.002

Values are presented as mean + standard deviation.

"p-value by GEE (Generalized Estimating Equation); "limbal length measurements included five eyes with an indiscernible scleral spur due to
thinning; four eyes with peripheral anterior synechia were excluded. In the five eyes with the indiscernible scleral spur, corneal thickness meas-

urements were estimated using the spur as an angle recess.
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Figure 2. Corneal thickness distribution in the congenital glaucoma and control groups. At all measurement points, the corneal thick-
ness is significantly thinner in the glaucoma group than in the control group, and the difference is more prominent in the pericentral
and corneo-limbal junctions than in the center. Asterisks indicate significant differences between the subgroups.
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Figure 3. The ratio to the central corneal thickness at each measurement point. The ratio of corneal thickness at the corneo-limbal
junction to the central cornea is significantly different between congenital glaucoma and control groups (temporal p = 0.001, nasal
p = 0.003), whereas it is not significantly different in other measurement points. SS = scleral spur; CL = corneo-limbal junction;
MP = pericentral area mid-point. Asterisks indicate significant differences between the subgroups.
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Figure 4. Representative case of unilateral congenital glaucoma. A representative case of a 6-month old girl, who presented with a
corneal opacity in the right eye. Under the diagnosis of congenital glaucoma in the right eye, a trabeculotomy with trabeculectomy
was performed. (A) Prominent limbal corneal thinning in the peripheral cornea (red boxes and yellow arrows) on anterior segment
OCT as well as generalized thinning of the cornea. (B) In contrast, normal fellow eye shows normal thickening from the center to
the periphery, and consequently, a thick limbal cornea (white square boxes and white arrows). (C, D) CD ratio is 0.7 and 0.3 in the
right and left eyes, respectively. (E, F) Additionally, the superior and inferior RNFL are defective in the right eye, in contrast to the
normal layer in the left eye. (G) In agreement with this, the superior and inferior NRR and RNFL thickness are significantly de-
creased in the right eye on optical coherence tomography (significance map, neuro-retinal rim, and RNFL thickness). OD = oculus
dextrus; OS = oculus sinister; TEM = temporal; SUP = superior; NAS = nasal; INF = inferior; RNFL = retinal nerve fiber lay-
ers; OCT = optical coherence tomography; CD = cup-to-disc; NRR = neuro-retinal rim.
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