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Therapeutic Outcomes of Prism Glasses for Diplopia Unrelated to
Strabismus Surgery
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Department of Ophthalmology, Chungbuk National University College of Medicine, Cheongju, Korea

Purpose: To evaluate the therapeutic results of the patients wearing the prism glasses due to strabismus with diplopia unrelated
to strabismus surgery.

Methods: Between May 2002 and October 2016, this retrospective study evaluated medical records of 23 patients who were
wearing prism glasses due to strabismus with diplopia unrelated to strabismus surgery. The patients failed to adjust to the prism
glasses and stopped within 3 months were defined as the adaptation failure group. The patients wearing prism glasses for 3
months or more was defined as adaptation success group. In the prism adaptation success group, he patients who underwent
strabismus surgery during follow up were defined as treatment failure. Data were collected the types and causes of strabismus,
the deviation angle at starting treatment of prism glasses and last visits, best corrected visual acuity, Titmus stereo test and
Worth 4 dot test.

Results: Of the total 23 patients, 18 patients had horizontal strabismus, four patients had vertical strabismus and one had hori-
zontal and vertical strabismus. The causes of strabismus were acute acquired comitant esotropia (12 patients), paralytic stra-
bismus (9 patients), and thyroid associated ophthalmopathy (two patients). There was no significant changes in deviation angle
as well as the prism diopter of prism glasses after prism glasses treatmet. The prism glasses-adaptation group was 70%, and
31% of them were performed strabismus surgery. There was no reduction in visual acuity in all patients. Among the prism
glasses adaptation group, 33% of the prism glasses-adaptation group had poor binocular function.

Conclusions: In the strabismus patients with diplopia unrelated to strabismus surgery 70% of the patients adapted prism glasses
more than 3 months and 31% of them required strabismus surgery. Therefore, prism glasses treatment may be one of the
non-surgical approaches in the strabismus patients with diplopia unrelated to strabismus surgery.
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Table 1. Comparisons of patient characteristics according to prism glasses adaptation

Adaptation to prism glasses treatmets

All(m = 23) Success (n = 16) Failure (n = 7) p-value

Sex (male: female) 13:10 11:5 2:5 0.169"
Age at starting prism glasses treatments (years) 43.61 + 21.18 42.88 + 21.25 45.29 + 22.61 0.820"
Interval from diagnosis to starting prism glasses treatment 5.61 + 8.74 4.38 + 6.00 8.43 + 13.29 0.871°

(months)
Period of wearing prism (months) 22.71 + 31.61 28.88 + 34.08 3.86 + 2.19 <0.001"
BCVA at starting prism (logMAR)

Prism (+) (n = 41) 0.05 + 0.07 0.05 + 0.07 0.06 + 0.07 0.752°

Prism (-) (n = 5) 0.11 £ 0.10 0.12 + 0.11 0.05 -
Refractive error (S.E.)

Right eye -0.61 + 1.54 -0.84 + 1.79 -0.09 + 0.46 0.624"

Left eye -0.42 £+ 1.67 -0.55 + 1.97 -0.13 + 0.55 0.974"
Prescribed prism diopter at first prism glasses (PD)

Horizontal (n = 18) 19.16 + 9.22 17.92 + 10.58 16.50 + 12.06 0.831"

Vertical (n = 4) 7.20 £+ 2.68 533 +1.15 6.00 + 2.83 0.800"
Angle of deviation when starting prism glasses treatment (PD)

Horizontal (n = 18) 17.47 £+ 10.75 19.31 + 8.75 18.83 + 11.05 0.701"

Vertical (n = 4) 5.60 + 1.67 6.00 + 0.00 9.00 + 4.24 0.400"

BCVA = best-corrected visual acuity; logMAR
"Determined using the Mann-Whitney test; "Determined using the Fisher’s exact

Table 2. Types and causes of strabismus

test.

= logarithm of minimal angle of resolution; S.E. = spherical equivalent; PD = prism diopter.

All Adaptation to prism glasses trf%atmets p-Value*
Success Failure
Esotropia
Acute acquired concomitant esotropia (n) 12 8 4
Thyroid associated ophthalmopathy (n) 2 2 None
Prarlytic
Idiopathic 2 2 None
Ischemic 1 None 1
Traumatic 1 1 None
Hypertropia
Paralytic
Idiopathic 2 2 None
Traumatic 2 1 1
Exotropia and Hypertopia
Paralyitic
Ischemic 1 None 1
Total 23 16 7 0.231

"Determined using the Fisher’s exact test.
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Angle of deviation (PD)

All enrolled All enrolled Adaptation Adaptation Adaptation Adaptation
patient, patient,  success, success, failure, failure,
horizontal ~ vertical  horizontal ~ vertical  horizontal  vertical
strabismus strabismus strabismus strabismus strabismus strabismus
Figure 1. Comparison of deviated angle between before and af-
ter wearing prism glasses. There was no significant changes in

deviation angle after prism glasses treatmet.

Adaptation to prism glasses treatmets

All Success Failure
Acute acquired concomitant esotropia (n) 12 8 4
Strabismus surgery (n) 6 2 3
Paralytic strabismus (n) 9 6 3
Strabismus surgery (n) 4 2 1
Thyroid associated ophthalmopathy (n) 2 2 None
Strabismus surgery (n) 1 1 None
Total 23 16 7
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Table 4. Changes of the visual acuity after using Fresnel prism
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All enrolled patients

Adaptation success group

Adaptation failure group

Starting After D

Starting After D

Starting After D

prism 3months  -value’ 3 months  -value' prism 3 months  -value’
BCVA (logMAR)
Prism (+) (n = 41) 0.05 + 0.07 + 0.271 0.05 + 0.07 + 0.303 0.06 + 0.07 + 0.693
0.07 0.09 0.08 0.07 0.11
Horizontal (n = 35)  0.05 £ 0.07 + 0.276 0.05 + 0.06 + 0.521 0.06 + 0.09 + 0.292
0.06 0.08 0.06 0.07 0.11
Vertical (n = 6) 0.08 + 0.09 + 0.834 0.10 + 0.17 + 0.199 0.05 + 0.00 + 0.423
0.09 0.14 0.16 0.09 0.00
Prism (-) (n = 5) 0.11 + 0.06 + 0.400 0.12 + 0.05 + 0.286 0.05 0.10 -
0.10 0.10 0.11

Values are presented as mean + SD unless otherwise indicated.
BCVA = best-corrected visual acuity; logMAR =
"Determined using the paired ¢-test.
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