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A Study on the Effect of Intermittent Exotropia Vision Training
Using Proprioceptive Test (Maindot test)
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Purpose: This study evaluates the effectiveness of intermittent exotropia vision training through follow up of average
3 years using proprioceptive test (Maindot test). Methods: 35 people (18 men, 17 women) with mean age of 13.48
(£2.45) with corrected visual acuity of 0.9 or higher and normal binocular vision and control were observed for changes
between before, after, and 3 years following the vision training during the period from 2005 to 2009. Results: After
training, the correlation between the changed amount of deviation and PRC(diplopia) value and symptoms was not
significant (p>0.05). However, it showed a statistically significant (p<0.001) correlation that change of the binocular
proprioceptive sense abilities is decreased subjective symptoms. Conclusions: Binocular proprioceptive sense may be
used in variety of purposes and applications such as predictive evaluation of binocular symptoms, binocular function
performance evaluation after vision training and prism treatment.
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Table 1. Frequency of trainee included success standard and
trainee excluded success standard (N=35)

TISS TESS
(45.72%) (54.28%)
Trainee  TA TR TA TR Total
N 16 0 14 5 35

(%) 4572%  0.00%  40.00%  14.28% 100%

TISS : Trainee included success standard, TESS : Trainee exclude
success standard, TA : Training accomplisher, TR : Training renouncer
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Table 2. Frequency of trainee uncorrected prism and training
renouncer in trainee excluded success standard

Table 4. A comparison of the amount of deviation at near
between the trainee uncorrected prism and training

(N=19) renouncer by period
TUP TCP TR Total Pre-VT  Post-VT ly 2y 3y
N 10 4 5 19 TUP 12.80 7.90 8.80 9.10 8.60
%) 52.63% 21.50% 26.32% 100% #4.73)  (£6.74) (#4.94) (¥4.84) (+4.67)
B - ; - 18.00 18.00 18.40 18.40 20.80
TUP : Trainee uncorrected prism, TCP : Trainee corrected prism, TR
TR : Training renouncer p P (#5.15) (#£5.15) (£5.22) (£5.22) (+4.09)
< 1057 Sl <& &8 2K (training accomplisher, TA)’ SAE A

-
o
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Table 3. A comparison of the amount of deviation at distance
between the trainee uncorrected prism and training
renouncer by period

Pre-VT  Post-VT ly 2y 3y

TUP 14.20 8.70 10.00 10.60 9.70
(£3.05)  (£5.03) (x4.45) (#4.03) (£3.89)
TR 16.80 16.80 17.40 17.40 18.60
(#444) (444 (397 (397 (#3.97)

TUP : Trainee uncorrected prism, TR : Training renouncer, y :
years
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Table 5. A comparison of the PRC(break point) at distance
between the trainee uncorrected prism and training
renouncer by period

Pre-VT = Post-VT ly 2y 3y
3.10 44.00 36.00 34.50 33.50

TUP1120)  (316)  (2658) (28.64) (£11.07)
e 300 1180 1020 1022 1000
(£123)  (2432)  (24.82) (£390) (£3.74)
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Table 6. A comparison of the PRC(break point) at near between
the trainee uncorrected prism and training renouncer

by period
Pre-VT  Post-VT ly 2y 3y
TUP 5.10 44.50 42.50 42.00 40.00
(#2.28) (£1.58) (#3.54) (#4.22) (F5.77)
TR 1.80 12.20 10.20 10.80 9.80
(+0.84) (#4.66) (£3.90) (4.66) (x4.02)
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Table 7. A comparison of the Maindot test at distance between the trainee uncorrected prism and training renouncer by period

TUP TR
Pre-VT Post-VT ly 2y Pre-VT Post-VT ly 2y 3y
1P 10 0 1 2 5 4 5 5 5
(100.0) (0.00) (10.00) (20.00) (10.00) (100.0) (80.00) (100.0) (100.0) (100.0)
>p 0 10 9 8 0 1 0 0 0
(0.00) (100.0) (90.00) (80.00) (90.00) (0.00) (20.00) (0.00) (0.00) (0.00)
3p 0 0 0 0 0 0 0 0 0
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
4p 0 0 0 0 0 0 0 0 0
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total 10 10 10 10 5 5 5 5 0
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (0.00)

P: Point, unit: N(%)
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Table 8. A comparison of the Maindot test at near between the trainee uncorrected prism and training renouncer by period
TUP TR
Pre- VT Post- VT ly 2y 3y Pre- VT Post- VT ly 2y 3y
1P 10 0 0 0 1 5 4 5 5 5
(100.0) (0.00) (0.00) (0.00) (10.00) (100.0) (80.00) (100.0) (100.0) (100.0)
p 0 10 10 10 9 0 1 0 0 0
(0.00) (100.0) (100.0) (100.0) (90.00) (0.00) (20.00) (0.00) (0.00) (0.00)
3p 0 0 0 0 0 0 0 0 0 0
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
4p 0 0 0 0 0 0 0 0 0 0
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total 10 10 10 10 10 5 5 5 5 0
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (0.00)
unit: N(%)
e T w22 el ddAle oelitk. 8 B YERilE dlPdAE 10(100.0%)8, 55872
Table 87} Zo] ZelZ vlA FAAN-102) 3% A 58 B5S vehle ddRE 03, 1458707 58
715 T4 A 78] Maindot ZHALNA 7877} 5¢ - E=5s Uell= tidA= 0oL, ¥8 T8 F
g oS LehE thAEA7E 107(100.0%), A-F<=87F 23 E ZAE Maindot FAMIAE 155872 54
759 Bgg et 09, 245807 5 W e dehliE ddR) 03, nhs e 5
g =55 Ueille A= 0%, L8237 59 v Ses Uehl= tddAk= 10(100.0%)8, 7837 &
 Fo el dRRE 0golT, FAERAEY 8 w9 el dRE 07, 1R85 )
<79l Maindot AN AF83H2F 59 Wil Hea G Foe UEhe A= 080131t
dehle o) 07, 87 58 Re dehl 3, FREIAN5) A9, Als & A 2247
= WA= 1078(100.0%), ALF877F 58 =55 1+ Maindot AN L8742t 58 w9 W55 el
e A= 0, i34 58 s =ve v = diRpt Sfﬂ(loo 0%), L8387 58 Was e
ehike oAb ogelic. el FAFE T 1d, 20 etk 0%, 14837 5 B8 uehE
2 3d B DH5E77 SHS BAsth B 2R ORE 03, 80 5 ol 222 vehle
F 1dollM 9] 2718 Maindot FAMAIME 78332t 5 AR 09elRlaL, F-EX7] # 1059] <712] Maindot
g oS S Ukl A 0%, DRETt 5 ANl BREa 5 v Bhee Ykl ot

Table 9. A comparison of subjective symptom between the trainee uncorrected prism and training renouncer by period

TUR TR

Pre-VT Post-VT ly 2y 3y Pre- VT Post-VT ly 2y 3y

1P 0 8 7 7 7 0 0 0 0 0
(0.00) (80.00) (70.00) (70.00) (70.00) (0.00) (0.00) (0.00) (0.00) (0.00)

p 0 2 3 3 3 0 0 0 0 0
(0.00) (20.00) (30.00) (30.00) (30.00) (0.00) (0.00) (0.00) (0.00) (0.00)

3p 2 0 0 0 0 0 0 0 0 0
(20.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

4p 2 0 0 0 0 1 2 1 1 1
(20.00) (0.00) (0.00) (0.00) (0.00) (20.00) (40.00) (20.00) (20.00) (20.00)

sp 6 0 0 0 0 4 3 4 4 4
(60.00) (0.00) (0.00) (0.00) (0.00) (80.00) (60.00) (80.00) (80.00) (80.00)

Total 10 10 10 10 10 5 5 5 5 5
ol (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

unit: N(%)
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Table 10. The effect of the vision training on the trainee
uncorrected prism in the trainee exclude success

standard

Negative ranks Positive ranks Same .

(Mean ranks) (Mean ranks) ranks P
PDD 10(5.50) 0(0.00) 0 —2.819 0.005
PDN 10(5.50) 0(0.00) 0 —-2.814 0.005
PPBD 0(0.00) 10(5.50) 0 —2.805 0.005
PPBN 0(0.00) 10(5.50) 0 —2.809 0.005
PS 10(5.50) 0(0.00) 0 —2.831 0.005
PPD 0(0.00) 10(5.50) 0 -3.162 0.002
PPN 0(0.00) 10(5.50) 0 -3.162 0.002

PDD : Pre-Post deviation at distance, PDN : Pre-Post deviation at near
PPBD : Pre-Post PRC(break) at distance, PPBN : Pre-Post PRC
(break) at near, PS : Pre-Post symptoms (diplopia), PPD : Pre-Post
ability of proprioception at distance, PPN : Pre-Post ability of
proprioception at near

*Wilcoxon Signed Rank Test
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Table 11. The effect of the vision training on the training
renouncer in trainee exclude success standard

Negative ranks Positive ranks Same *

(Mean ranks) (Mean ranks) ranks P
PDD 0(0.00) 4(2.50) 1 —-1.890 0.059
PDN 0(0.00) 4(2.50) 1 -1.875 0.063
PPBD 0(0.00) 5(3.00) 0 —-2.023 0.043
PPBN 0(0.00) 5(3.00) 0 —-2.023 0.043
PS 5(3.00) 0(0.00) 0 -2.236 0.023
PPD 0(0.00) 3(2.00) 2 -1.732  0.083
PPN 0(0.00) 3(2.00) 2 -1.732  0.083

Table 12. The frequency research of trainee improved visual
life by vision training

TIVL TUVL Total
N 26 9 35
(%) 74.28% 34.62% 100%
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THp>0.05).
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