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Long-Term Changes of Hyperopic Refractive Error in Refractive
Accommodative Esotropia
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Purpose: To analyze the long-term changes of hyperopic refractive error in patients with refractive accommodative esotropia.
Methods: We retrospectively reviewed the medical records of 54 patients with accommodative esotropia who underwent at least
36 months of follow-up and had hyperopia more than +1.50 diopter (D). The patients were divided into groups according to the
degree of hyperopia: +1.50~<+3.00 D, >+3.00~<+5.00 D, and =+5.00 D, the age of their first hyperopic glasses prescription:
under two-years old, between two to four-years old and older than four years old, whether or not they had amblyopia, the degree
of astigmatism: <0.75 D, >0.75-<1.25 D, and >1.25 D and divided into two groups according to the degree of stereopsis: <400
sec and >400 sec. The divided groups were than retrospectively reviewed if they influenced the refractive error at the third year
of follow-up using Fisher's exact test, paired ttest, Wilcoxon’s signed-ranks test, Mann-Whitney U test, Kruskal-Wallis H test,
and ANOVA (p < 0.05).

Results: The mean follow-up period was 103.72 + 41.82 months for refractive accommodative esotropia. Patients with a greater
initial hyperopic refractive error showed a significant tendency towards emmetropization with a higher rate of hyperopic decrease
(p<0.001), regardless of the hyperopic refractive error. Statistical differences were not observed in patients who started wearing
glasses after four-years old, patients with amblyopia, patients with a large degree of astigmatism, and patients with poor stereoacuity.
Conclusions: Long-term changes of hyperopic refractive error in accommodative esotropia showed a significant decrease when
initial hyperopic refractive error was high. Wearing hyperopic glasses at an older age and visual functions such as amblyopia,
large degree of astigmatism, and poor stereoacuity may influence emmetropization.
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Table 1. Clinical characteristics of children diagnosed with
refractive accommodative esotropia

Factors Values
Total number of patients 54
Average age (months) 42.87 +£25.13
Sex (M:F) 22:32

Length of follow-up (months) 103.72 + 41.82

Initial mean SE (diopter) 498 +2.10

3rd year mean SE (diopter) 4.11 +£2.37

Initial mean astigmatism (diopter) 0.55 + 1.13

3rd year mean astigmatism (diopter) 1.23 + 0.82

Age at which spectacles were prescribed 41.28 + 18.82
(months)

Initial angle deviation in PD (PD) 30.31 + 14.46

Values are presented as mean + SD unless otherwise indicated.
SE = spherical equivalent; PD = prism diopter.

Table 2. Spherical equivalent difference according to initial degree

ZEUAAC HAl 2RE F7|He} -

Alcon, Inc., Puurs, Belgium) 2FeFS Hot & 119 HARR}:
7F Adgskeleh. A 24E J=o ot +1.50H5E (D)
oA} +3.00D W]FHS 152, +3.00D o] A} +5.00D w]gkS 232,
+5.00D OJAFS 3o HEsler),

ST FAAS] A2 oA Agoision, A
HA] oH 28 Aol whet 24 vlRkE 1, 241 o)) 44
O9hE 23, 44 oS 3R & O}od‘:} A= F <
of Ajgjo] 2% ol4F AlEe] Ffol7h Y A2 Holals
HAE 24 A9 YA AEo) ohe) 0.75D vlgtke] o
L 12 &, 0.75D oJAtoll A 1.25D u|whe 25t 1.25D oA¢
° reolglrh. AAAE HERA 7 AKTitmus
Optical Co., Inc., Chicago, IL, US.A)E ARE-3}o] 400
OJElE 12, 4002 2TE 2708 HEsg).

SATH A5 SPSS (11.0)E ARg3te] ofzfgh o
QAEe] A A 3 SdE WSt FFs A
Lol H 1A} Fisher’s exact test, paired t-test, Wilcoxon’s
signed-ranks test, Mann-Whitney U test, Kruskal-Wallis H

L

test, ANOVAZ AMgato] Zapaoa um BAstdct p
Zro] 0.05 n|kel Fe-5 FATA F94d0] A= AR
ot

& nl

L 42.87 + 25.13 (12-92)711Lo] %]

a0, Btk 34 T 7)7R 103.72 + 41.82 (36-186) 7ol qick
22 A P FEEL 498 + 2,10 (1.25:9.50) Do|glat, T2

[
2=
717k 39R) Hg ZEBL 4.11 + 237 (-0.25~+11.50) Do| Q)
o} 27 A] W HA] AEE 0.55 £ 1.113 (0.0-3.50) Do)
el + 0.82 (0.0-3.0) Do| It} TAES YA] oF
A 28 R 9-1;%1% Bt 41.28 + 18.82 (5.0-90.0)7§ o]l
o} 22 Al Hak AFAZ 30.30 + 14.46 (10.0-70.0) =&
&5 El(PD)o] {tH(Table 1).
271 Al A 2EE] et Al OB Uie ZF wollA]
2 Al YA ZAEO HHFIS 14(+1.50~<+3.00D)-
2.15 + 0.50D, 255>+3.00~<+5.00D)= 4.03 + 0.49D, 37>

of hyperopia

Degree of hyperopia Initial SE 1st year SE 2nd year SE 3rd year SE Difference of 3rd

(diopter) (diopter) (diopter) (diopter) (diopter) e g e 5, 202
+1.50~ < +3.00 2.15 £ 0.50 2.25 + 1.65 2.32 +1.76 2.02 +1.62 0.14 + 1.42 <0.001
>+3.00~ < +5.00 4.03 +£0.49 3.94 +1.22 3.38 + 1.41 3.09 + 1.47 0.94 + 1.51 <0.001
>+5.00 6.76 + 1.55 6.27 + 2.38 5.90 +2.35 5.68 +2.17 1.08 + 1.54 <0.001
p-value - - - - <0.001

Values are presented as mean + SD.
SE = spherical equivalent.
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+5.00D)-& 6.76 + 1.55Do| gtk o]& &2 14, 24, 3d &
W YAGRS 1548 2.25 + 1.65D, 2.32 + 1.76D, 2.02 +
1.62D0]| 3, 232 3.94 + 1.22D, 3.38 + 1.41D, 3.09 +
1.47D0]| 3, 33L& 6.27 + 2.38D, 5.90 + 2.35D, 5.68 +
2.17Do]ick. ¥z 3| o 241 Al FEE9] HIE v
Sh oo 1L 0.14 + 1.42D, 23 0.94 + 1.51D, 33 1.08 +
1.54DE oJu] QA Zaste] Al FollA B5& {2904 &
23leH= A B GrHp<0.001) (Table 2). 7] YA =
AEo] whet BFE Al 9] 39 ol A7z 2HEY F
A B Auh, 27] YA 24E Jro FHsHA Al F =
T Rt AAEE dofthp<0.001) (Fig. 1).

HAl oH 2HE AR Aol wheh Al o R e &
(Table 3) 7+ 9] 24 A| 24EY #E 349 & 24ES
HH 24] o]Hofl YA] oF 2Rg3E 9 247 6.17 £ 1.93D,
4.45 £ 2.06D0|Q13L, 2404 4A] Atololl YA eFF AR

3+ 70 717} 5.13 + 2.28D, 4.50 + 2.71D0|Ql 1L, 44 o]%
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=—+1.50~<+3.00D

2,00 o225 232, )

1.00
0.00 ;
Initial year 1styear 2ndyear 3rd year

Figure 1. Spherical equivalent refractive error according to
the time of follow-up. D = diopter.

A2 o Al ollA Tk LAlgre]

53] 24 ool ¥A] QP 2He-S Al&REE ik, 242k 44
o|dof YAl eHF FE-Z AlRRE Afoll= foTh ApolE
UERH 92 WH(p=0.007, p=0.009), 44 o]Zo] A& A ¢t

e A8 A= YA SHE WSt {23 J3%S 7
A ¢kQFH(p=0.064) (Table 3).

271 A A Ao whek Al 7 0.75D B]Rk 0.75Dof| A
25D ulul, 1.25D oJAko @ o] 2 24 A ZAET}
T 39 & FEES Bk 075D m|vkellA 231 Al =
HEL 4.86 + 244D, I 3 T = 391 + 2.05D0| L,
0.75Do|A] 125D ulqto| A= zkzk 5.16 + 1.56D, 4.10 +
2.27D0| a1, 1.25D o]AtollA] 4.84 + 2.56D, 4.43 + 3.13D
olgitt. 18|11 39 § ZdEN 27 A 2HE HSE Y|
WS wf Al ollA oF YAIZke] FrAEE P B
61, 0.75D 1[FFe] TA|7} Q)= w7, 0.75Doj|A] 1.25D H]
TFO] WAZE Gl FolAde AARY A A=t fofRt
z}o] S VFERH Q2 LKHp=0.006, p=0.011), 1.25D ©o]A}e] 1
A7F Qe FolAE 2EE WSt gt JIFE 71AA
QFOFTHp=0.254) (Table 4).

OFAl = ZX1 A OFA] Hof whet F O R o] 23

—_

A 2HET W 3d & 2HES Holth 23 A AL
AAE A 22 Al FEE2 550 £220D, T 39 &
ZHEL 446 £ 253D0]9) 3, 39 F FHET} W A F
HE HSkE HwEtgS 1 1.03 £ 1L.56DE Hashelil

N
(p<0.001), 1=9] AJZo] 2& o] AlEQ] zo]7} gl
Z

1
o Agolw 2HEL gasigont BAHOR fou

Table 3. Spherical equivalent difference according to age at which spectacles were prescribed

Age at which spectacles were Initial SE 3rd year SE Difference of 3rd year and

prescribed (years) (diopter) (diopter) initial SE PR
<2 6.17 + 1.93 4.45 £ 2.06 1.86 + 1.76 0.007
>2-<4 5.13 +2.28 4.50 £ 2.71 0.47 +1.33 0.009
>4 4.21 + 1.69 3.48 +2.02 0.86 + 1.47 0.064
p-value - 0.045
Values are presented as mean + SD.
SE = spherical equivalent.
Table 4. Spherical equivalent difference according to astigmatism
i (GRa) Initial SE 3rd year SE Difference of 3rd year and initial P

(diopter) (diopter) SE

<0.75 4.86 + 2.44 3.91 +2.05 0.97 + 1.41 0.006
>0.75-<1.25 5.16 + 1.56 4.10 + 2.27 0.98 + 1.66 0.011
>1.25 4.84 + 2.56 443 +3.13 0.51 +1.48 0.254
p-value - 0.654

Values are presented as mean + SD.
SE = spherical equivalent.
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Table 5. Spherical equivalent difference according to amblyopia

SEZEUAAS EA| 2HE F7[Hs -

Degree of amblyopia Initial SE 3rd year SE Difference of 3rd year and value
(line difference) (diopter) (diopter) initial SE P
0 5.50 +2.20 4.46 +2.53 1.03 + 1.56 <0.001
2 4.18 +£2.33 3.64 +2.54 0.54 + 0.87 0.116
3 445 +1.44 3.36 + 1.54 1.09 + 1.77 0.173
>4 3.85 +0.99 3.66 + 2.10 0.19 + 1.80 0.753
p-value - - 0.669
Values are presented as mean + SD.
SE = spherical equivalent.
Table 6. Spherical equivalent difference according to stereoacuity
Stereoacuity (sec of arc) Initial SE 3rd year SE Difference of 3rd year and value
J (diopter) (diopter) initial SE P
<400 4.89 + 2.08 3.62 +2.38 1.08 + 1.38 <0.001
>400 4.96 + 2.19 4.62 +2.34 0.46 + 1.48 0.163
p-value - - 0.004
Values are presented as mean + SD.
SE = spherical equivalent.
AFol= th(p=0.116, p=0.173, p=0.753) (Table 5). A5t
274 A HERA AAE AJste] AAAI7E e ot Berk et al'& FHZHUARA] Sxto] YAIGES 317t
O] Hit YAA]= 425.3 + 276. 55_‘219_134, 74k 400 I 3z Al A Ht 0.15D7F AaskR, 59 A

\0
A Ak webA o] e 7|EOR YA} 40025
F2 490 194 ge F Tow 2 o] 200 4] 2
39§ 2UES BT 224 QAL $
.89 +2.08D, & 3¢ & 3.62 + 2.38D0| 2L,
S ZAEY 24 A FAEEQ] Aol 1.08 + 1.38D
Ao Z Fo3t 2olE HFTHp<0.001). o]of Ht
IA7} 400z HE $4] 2 A4S 24 A 28l
+ 2.19D, 32 39 & 4.62 + 2.34Do| R al, 2 3¢
1} 22 A FHE9] 2o|= 046 £ 1.48DE EH
o2 Fo3t zol= UATHp=0.163) (Table 6).
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