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Interocular Difference of Axial Length, Anterior Chamber Depth, Keratometry,
Corneal Astigmatism According to Axial Length
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Purpose: To investigate the interocular difference of axial length (AL), mean keratometry (K), corneal astigmatism and anterior
chamber depth (ACD) according to AL without history of ocular surgery.

Methods: This study was performed on 16,411 patients (32,825 eyes) who were measured AL, K, corneal astigmatism and ACD
by IOL Master® from April 2007 to September 2016, excluding patients with missing values and extreme values in AL. After, pa-
tients were divided into four groups based on AL; AL <24 mm, 24 mm < AL < 26 mm, 26 mm <AL <28 mm, AL =28 mm, we in-
vestigated which variables were associated according to AL. To compensate for age and sex, 1:1:1:1 random matching was per-

formed for age and sex.

Results: The longer the average AL of both eyes, the greater the difference between the AL, ACD and mean corneal K of both
eyes. The longer AL group had the deeper ACD, the flatter mean corneal K, the higher corneal astigmatism. The older age group
had the more shallow ACD, the steeper mean corneal K, lower corneal astigmatism.

Conclusions: Ophthalmologists have to be careful in setting fellow eye as control in treating or studying patients with long AL or
axial myopia. Because, the longer the average AL of both eyes, the greater the difference between the AL, the ACD and the

mean corneal K of both eyes.
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Table 1. Differences of parameters of both eyes according to the average axial length of both eyes
Mean AL (mm) value
AL < 24 24<AL <26 26<AL < 28 28 <AL pvam
Before matching
Number 8,985 4,769 1,835 822
Age (years) 63.88 + 11.79 54.77 + 15.36 44.57 + 14.53 49.04 + 14.46 <0.001°
Sex (male) 2,840 (31.6) 2,628 (55.1) 996 (54.3) 333 (40.5) <0.001"
AL difference (mm) 0.19 + 0.47 0.33 £ 0.58 0.69 + 1.11 1.20 + 1.63 <0.001f
ACD difference (mm) 0.15 + 0.23 0.17 £ 0.27 0.18 + 0.30 0.22 + 0.36 <0.001"
K difference (diopters) 0.37 £ 0.45 0.39 + 0.62 0.48 + 1.08 0.65 + 1.11 <0.001"
Corneal astigmatism difference (diopters) 0.57 + 0.78 0.58 + 0.78 0.61 + 0.81 0.74 + 1.13 <0.001"
Astigmatism (symmetric) 3,644 (40.6) 2,167 (45.4) 1,083 (59.0) 445 (54.1) <0.001"
After matching by age and sex
Number 822 822 822 822
Age (years) 49.04 + 14.46 49.04 + 14.46 49.04 + 14.46 49.04 + 14.46
Sex (male) 333 (40.5) 333 (40.5) 333 (40.5) 333 (40.5) .
AL difference (mm) 0.26 + 0.79 0.36 + 0.65 0.82 + 1.17 1.20 + 1.63 <0.001"
ACD difference (mm) 0.16 + 0.24 0.16 £ 0.25 0.18 + 0.28 0.22 + 0.36 <0.001°
K difference (diopters) 0.36 + 0.59 0.38 + 0.85 0.50 + 0.89 0.65 + 1.11 <0.001"
Corneal astigmatism (diopters) 0.61 + 0.99 0.63 + 0.90 0.66 + 0.81 0.74 + 1.13 0.032°
Astigmatism (symmetric) 406 (49.4) 433 (52.7) 458 (55.7) 445 (54.1) 0.027"

Values are presented as mean + standard deviation or number (%).
AL = axial length; ACD = anterior chamber depth; K = keratometry.

Analysis of variance with Bonferroni correction; 'chi-square test for linear trend.
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A two-way ANOVA test, Post hoc with Bonferroni correc-
tions, H5% Wpo] A= chi-sqare tests AlY5}3L
ok 1:1:1:1 F2+9] ufA(random matching)-S case-control
matching with the FUZZY extension commandS AR&-3}%]
t}. 0.01 1|FHe] p-valueEs FAX LR FO3E 7|Eo 2 B}
At A7 9] EA X 2]= SPSS version 23.0 for windows
(IBM Corp., Armonk, NY, USA)Z o] &-3}o] HAlatic).

PRF Bt NG PPOE BT AT F 164115
% 2l

% WF 5ol 24 mm v
A

fof mat L= 474ef = il -

RAFAI O] H]gol= 7} Zholl |25k Afol7h QST
(p<0.001). 29} ofH o & thojet S BATH o=
Rt AfolQ] QbR pol, Azlo] zto], it ZHatEE A}
ol ofH3s] FAACE [Fou|F o m(p<0.001, p<0.001,
p<0.001), ZFPA] ztole} T Al ] HlE-2 Y| - 71
Soju)at zpol7} §1%thp=0.032, p=0.027) (Table 1).

Z 16411759 9 B4 AtofA QF&7e] 24 mm
ogkel 2 8,986%F 24 mm o4 26 mm ©]3}Ql
4,730¢F, 26 mm ©]AF 28 mm URFe] & 1,8199), 28 mm
o]}l w2 876%t0| ). kEA o] A4E Wit ZuliE
2 ol AL Avbzlo|et ZahdAl= F7EeE al(p<0.001,
p<0.001, p<0.001), 2\ FA|9] B|-&I} EFA[] H]gof = 7}
o 7kl 2Rt Atol7t QU THp<0.001, p<0.001). 2+
Ao oot JEE HATH Tl QhEAo] AE
Wit g Fobgl 1, Agzlolet ZhdAls S7ts)
9 31(p<0.001, p<0.001, p<0.001), ZFA]Q] H|-E, = HAQ]
Hlgo] 9lo] ZF - 7hell 25k &fo) 7} -4 = L th(p<0.001,
p<0.001) (Table 2).
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Table 2. Differences in the parameters of right eye according to axial length

Mean AL (mm)

AL < 24 24<AL <26 26<AL < 28 28 <AL p-value

Before matching

Number 8,986 4,730 1,819 876

Age (years) 63.81 + 11.84 54.87 + 15.30 44.43 + 14.65 49.55 + 15.56 <0.001"

Sex (male) 2,839 (31.6) 2,603 (55.0) 995 (54.7) 360 (41.1) <0.001"

ACD (mm) 3.06 + 0.39 3.47 + 0.39 3.70 + 0.36 3.79 £ 0.45 <0.001"

K (diopters) 44.69 + 1.44 43.37 £ 1.63 42.79 + 2.49 42.56 + 3.12 <0.001"

Corneal astigmatism (diopters) 1.19 + 0.89 1.30 + 1.00 1.64 +£1.21 1.84 + 1.42 <0.001"

Astigmatism (WTR) 3,532 (39.3) 2,304 (48.7) 1,229 (67.6) 501 (57.2) <0.001"

Astigmatism (ATR) 1,408 (15.7) 654 (13.8) 105 (5.8) 73 (8.3) <0.001"
After matching by age and sex

Number 873 873 873 873

Age (years) 49.46 + 14.50 49.46 + 14.50 49.46 + 14.50 49.46 + 14.50

Sex (male) 357 (40.9) 357 (40.9) 357 (40.9) 357 (40.9)

ACD (mm) 3.22 + 0.40 3.50 + 0.37 3.65 + 0.38 3.79 £ 045 <0.001"

K (diopters) 4433 + 1.46 4332 £ 1.71 43.10 + 2.55 42.56 + 3.12 <0.001"

Corneal astigmatism (diopters) 1.31 + 1.00 1.35 + 1.06 1.62 + 1.32 1.85 + 1.42 <0.001"

Astigmatism (WTR) 451 (51.7) 459 (52.6) 548 (62.8) 500 (57.3) <0.001"

Astigmatism (ATR) 103 (11.8) 96 (11.0) 61 (7.0) 73 (8.4) 0.001"

Values are presented as mean + standard deviation or number (%).
AL = axial length; ACD = anterior chamber depth; K = keratometry; WITR = with-the-rule; ATR = against-the-rule.
*Analysis of variance with Bonferroni correction; 'chi-square test for linear trend.
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Table 3. Anterior chamber depth, keratometry, corneal astigmatism according to age and axial length
Age (years) *
20-29 3039 40-49 50-59 60-69 70-79 80-90 p-value
ACD (mm)
00<AL <24 3.39 +0.34 3.36 £ 0.32 3.28 + 0.35 3.17 £ 0.37 3.05 +£0.37 2.95 + 0.37 2.89 +0.37 AL <0.001
24<AL <26 3.70 £0.35 3.63 +£0.36 3.57 +£0.33 3.48 £ 0.36 3.40 +£ 0.37 3.30 + 041 3.17 £ 036 Age <0.001
26<AL <28 3.81 £0.33 3.77 £ 0.32 3.72 +£0.31 3.61 £0.36 3.60 £ 0.39 3.54 + 0.49 3.32 + 0.51 ALXage <0.001
28<AL <00 3.87 £ 041 3.76 £ 0.34 3.82 +0.40 3.77 £ 047 3.77 £0.51 3.71 £ 0.55 3.50 + 0.33
K (diopters)
00<AL <24 44.11 £2.19 4424 + 1.51 44.42 + 1.53 44.63 + 1.40 44.71 +1.38 44.80 + 1.44 4479 + 1.52 AL <0.001
24 <AL <26 43.11 £2.05 43.09 £ 1.94 43.39 + 1.75 43.49 +1.48 43.47 +1.51 43.31 £ 1.46 43.38 £ 1.37 Age <0.001
26<AL < 28 42.42 +2.82 42.11 +2.65 42.51 +2.40 43.31 +£2.22 43.62 + 1.82 44.18 + 1.55 44.90 + 1.65 AL Xxage <0.001
28 <AL <00 42.17 +£2.75 41.49 £+ 3.10 41.56 + 3.50 42.91 +2.94 43.74 +2.64 44.10 + 2.20 44.43 + 1.79
Corneal astigmatism (diopters)
00<AL <24 1854147 157 +£1.05 1.30+£0.99 1.13 +£0.83 1.11 £0.88 1.19 +£0.81 1.33 £093 AL <0.001
24<AL <26 184 +133 155+1.04 1.37+1.00 1.18 +0.88 1.19 £0.98 1.16 +0.85 130 +£1.10 Age <0.001
26<AL <28 197 +£120 1.66 +£0.99 1.52 +0.95 159 +1.67 1.41 £0.96 1.55 + 1.26 1.26 + 0.67 ALXage <0.001
28<AL <00 2.12 +1.09 1.88 +1.12 1.69 + 1.12 1.82 +1.37 1.87 +2.04 1.88 +1.52 1.55 + 1.07
Values are presented as mean + standard deviation.
ACD = anterior chamber depth; AL = axial length; K = keratometry.
“Two-way analysis of variance with Bonferroni correction.
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3 101 R
g
- -
0 o5 b,c (o
a,b a
0.0 - T T T T T
<22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30<
Mean AL (mm)
Mean | 0.30 | 0.19 | 0.17 | 0.27 | 0.46 | 0.61 | 0.81 | 1.03 | 1.31 | 1.36
(S.D) | (1.10) | (0.53) | (0.31) | (0.47) | (0.73) | (0.99) | (1.27) | (1.50) | (1.60) | (1.83)
N 479 | 3238 | 5268 | 3121 | 1648 | 1157 | 678 376 | 214 | 232

Figure 1. Difference of axial length (AL) according to average AL of both eyes. Analysis of variance with Bonferroni correction,
different letters are significantly different at the 0.01 probability level.
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