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cupuncture for pediatric bilateral amblyopia

Amblyopia is defined as a reduction in best-corrected visual acu-
ty (BCVA) of one or both eyes caused by conditions that affect
bnormal visual development. It can be classified as strabismus,
efractive, visual deprivation, and occlusion. Refractive amblyopia
an be further classified into unilateral (anisometropic) or bilat-
ral (isoametropic) amblyopia. Bilateral amblyopia can develop in
hildren with a large degree of refractive error and/or astigmatism
n both eyes, and the severity of the refractive error is reported
o be directly related to amblyopia from the effect of blurred reti-
al images. According to an earlier study, spectacle correction for
ne year improved the bilateral refractive amblyopia in 74% of chil-
ren (3–10 years).1 Patching or atropine had to be performed in the
ensitive period in patients who did not respond to spectacle cor-
ection, however, there is a controversy regarding its effectiveness,
specially in children aged more than 7 years.2

Acupuncture is widely used in to treat ophthalmological dis-
ases in Asian countries, and several studies have demonstrated its
fficacy in amblyopia.3 However, no study has reported the efficacy
f acupuncture in bilateral amblyopia. Herein, we  present cases
ith bilateral amblyopia who failed to respond spectacle correction

ut showed improvement after acupuncture treatment.
We  retrospectively reviewed the medical records of patients

ho visited the Kimjoongho Korean Medical Clinic for bilateral
efractive amblyopia. Patients having used spectacles for more
han 12 months and aged between 5–13 years at the initial visit,
ith binocular visual acuity below 20/30 and spherical equivalent

elow -6.0 D or above 4.0 D and who consented for acupunc-
ure treatment for six consecutive months were considered.1,4

atients were excluded if the interval between treatments was
eported to be more than four weeks, the presence of neuro-
phthalmic conditions including strabismus or other abnormalities

n the ocular media and retina was detected, or if other treatments
uch as patching or citicoline were initiated during the treatment
eriod.

Acupuncture treatment was performed by a Korean medical
hysician with over 10 years of experience. Stainless steel needles
30 mm long and 0.25 mm in diameter; Dong Bang, Gyeonggi-do,
orea) were applied at 15 acupuncture points (LI4, BL1, BL2, GB14,

E23, Ex-HN5, and ST2 in bilateral, and EX-HN1 in unilateral).
eedles were superficially pricked in children without Deqi. The
cupuncture procedure lasted 15 min  and had an infrared heat lamp
ver the eye to keep it warm.

ttps://doi.org/10.1016/j.imr.2020.100435
213-4220/© 2020 Korea Institute of Oriental Medicine. Publishing services by Elsev
reativecommons.org/licenses/by-nc-nd/4.0/).
We recorded the patients’ BCVA at baseline and after six months
using Han’s visual chart,5 spherical equivalent and astigmatism at
baseline, and the number of treatments sessions. Since Han’s visual
chart was devised before the revision of the international standard
in 1994, the visual acuity line interval was  considered as 0.1.

Selected patients included 4 boys and 3 girls with an average age
of 9.26 years who underwent an average of 45.14 treatment ses-
sions (Table 1). The binocular visual acuity improved above 20/30
after the acupuncture treatment in 4 patients (Case 2, 5, 6, and
7) that included 3 patients who  had passed through the sensitive
period (aged > 7). There were no adverse events reported during
the treatment.

Bilateral amblyopia is generally considered to be resulting from
an insufficient stimulation to the cerebral cortex due to the input of
blurred retinal images. Acupuncture increases brain-derived neu-
rotrophic factor (BDNF) in retinal cells, are known to improve visual
function by regulating the production of dopamine and thus aiding
in the recovery of amblyopia.6,7 Earlier studies have reported that
the retinal blood flow in children with amblyopia was  reduced,8

but it increased when the visual acuity was restored.9 Peripheral
acupuncture stimulates provides a local stimulus to the eye and
increases retinal blood flow circulation,10 thereby improving visual
acuity.

A limitation of this study was  that the effects of optical cor-
rection could not be excluded completely, and to overcome this
limitation, the study included the patients who failed one year
of spectacle correction. We  could not follow up for the treatment
effect. Because the patients were subsequently received acupunc-
ture treatment after evaluation. Moreover, a generalization of study
results in case studies is never advisable. In spite of these limita-
tions, this study is meaningful as it presents the first case series
of bilateral amblyopia that improved with acupuncture treatment.
Further studies exploring the efficacy of acupuncture in bilateral
amblyopia as an adjuvant or salvage treatment would be worth-
while and interesting to conduct.
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Table 1
Patients’ characteristics and changes in visual acuity before and after the six-month acupuncture treatment.

Case Gender (M/F) Age (year) Treatment
sessions

Spherical
equivalent (OD/OS)

Astigmatism (OD/OS) Visual acuity (OD/OS)

Baseline After six-month treatment

1 M 5.11 46 −6.5/−6.75 −1.5/−1.75 0.2/0.2 0.4/0.3
2  F 6.4 53 6.75/4.25 −0.5/−1.5 0.4/0.4 0.7/0.7a

3 F 8.6 45 −6.25/−8.5 −1/−1.5 0.5/0.3 0.8/0.3
4  F 10.2 55 −8.75/−7.75 −/− 0.4/0.5 0.6/0.9
5  M 10.9 36 −6.75/−7.5 −3/−2.25 0.4/0.5 0.7/0.8a

6 M 11.5 44 −6.25/−6.25 −0.5/−1 0.4/0.5 0.7/0.8a

7 M 12.1 37 −6.25/−6.75 −2.25/−1.75 0.4/0.4 0.7/0.7a
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Total 4/3 9.26 ± 2.66 45.14 ± 7.20

a The case’s binocular visual acuity was  above 20/30 after six-month of acupunct
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