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Introduction (Historical overview) 
Allopathic or western medical approaches to ocular conditions 

such as cataract, diabetic retinopathy, and wet age-related macular 
degeneration have been largely successful, resulting in the decline 
of severe visual loss worldwide for patients with these conditions. 
Despite these successes, a variety of other ocular conditions 
continue to pose substantial ongoing threats to vision. Dry macular 
degeneration, optic nerve disease, and myopic degeneration not 
only lack effective treatments, but are increasing sharply. As the 
limits of western approaches become apparent, there is rising 
interest in alternatives. Traditional Chinese acupuncture has existed 
for thousands of years. The National Institutes of Health (NIH) 
now has a division dedicated to the investigation of alternative 
and complementary therapies. (https://www.nccih.nih.gov/). 
Clinicians should be familiar with existing knowledge and potential 
benefits of complementary and alternative therapies. Few western 
or allopathically trained clinicians are familiar with acupuncture. 
No consensus has been reached on the precise biomedical model 
for the mechanism of action of acupuncture. Neuromodulation, 
alteration in local blood flow, and micro-injury with repair have 
been proposed as factors involved in response to acupuncture. 

The early record of acupuncture in the treatment of eye disease 
can be found in “The Yellow Emperor’s canon of internal medicine” 
written in the Han dynasty of 2000 years ago. In the “Chapter Heat 
Disease of Ling Shu” [1,2] it stated that “if redness and pain of the 
eyes start from the inner can thus, Yin Qiao should be taken as the 
needling point”. In “Chapter the evil Qi and the morphology of Zang 
and Fu”, it said “the Qi and blood from the 12 meridians and 365 
branches go to the head and then to each orifice, the most essential 
part of it, the pure Yang Qi, goes to eyes and makes the eye clear”,  

 
emphasizing a close relationship between the eye and the internal 
organs as well as other part of the body, which was thought to 
provide a basis of theory for acupuncture treatment of eye diseases 
[3]. From then on, acupuncture practitioners of different dynasties 
have contributed a variety of theories and treatment modalities, 
which tremendously enriched our knowledge of acupuncture 
treatment for eye diseases. Nowadays, more and more patients with 
eye diseases seek acupuncture treatment in China and around the 
world [4-6]. Ophthalmologists from Hong Kong, China and Sofia, 
Bulgaria published two earliest English case reports respectively 
in 1980s. In the first report, over 500 cases treated shows that 
acupuncture can be successful in the treatment of eye diseases, 
especially in cases of retinitis pigmentosa (RP), high myopia, 
cataracts, surgical aphakia, controlled glaucoma and re-attached 
ablation retinae [7]. In the second report, acupuncture treatments 
for myopia, glaucoma, RP and optic nerve atrophy showed some 
improvement in visual acuity subjectively [8]. A survey conducted 
in 2006–07 in US showed that 42 per cent of retinitis pigmentosa 
patients had tried acupuncture [9]. Here we review the recently 
published use of acupuncture as a primary and adjunctive 
treatment for ocular disease. We focus on glaucoma, optic atrophy, 
RP and amblyopia as they were the most common eye disorders 
presenting for treatment to acupuncturists.

Clinical Studies
Glaucoma

Despite progress in the development of novel medical and 
surgical approaches for treatment, glaucoma is still one of the 
leading causes of irreversible blindness worldwide [10]. Therefore, 
many patients sought acupuncture treatment to reduce progression 
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of glaucoma. Wong and Ching [7] show a subset of patients with 
glaucoma showed improvement in visual acuity with three out of 
eight patients showing a decrease in intra-ocular pressure (IOP). 
A similar result was also shown in Liu’s clinical study [8]. In 2004, 
Ren and Wang [11-13] summarized the reports of treatment 
of glaucoma with acupuncture and other acupuncture related 
treatment modalities published in China from as early as 1963. The 
reported modalities included body acupuncture (acupoints around 
the eye and in the other parts of the body, especially the foot, leg 
and hand), moxibustion, ear acupuncture, blood pricking, etc. Their 
conclusion was that acupuncture could reduce the intraocular 
pressure (IOP) and was effective in the treatment of glaucoma, 
especially for the open angle glaucoma. As with pharmacologic 
therapy, benefits were not permanent and failed to show lasting 
impact with respect to IOP reduction. 

In a 2005 Japanese study, 11 glaucoma patients were given 9 
sessions of acupuncture in 5 weeks. IOP was significantly improved 
at 15 minutes after acupuncture, and also at one week, two weeks 
and five weeks after acupuncture. Uncorrected visual acuity was 
improved at three to five weeks, and best-corrected visual acuity 
was improved only at five weeks. The acupuncture induced 
improvement in IOP disappeared four weeks after stopping 
acupuncture treatment [14]. 

In another study, hemodynamic changes in retrobulbar vessels 
of OAG eyes before and after acupuncture showed a significant 
decrease in the vascular resistance of the short posterior ciliary 
arteries along with the a decrease in IOP, suggesting an increase 
in retinal and choroidal blood flow after acupuncture [15,16]. 
Similarly, IOP decreases were also seen by Her et al. [17] and Yeh 
et al [18]. In Leszczynska et al’s randomized study [19] Primary 
Open-Angle Glaucoma patients were randomly assigned either to 
an eye-specific acupuncture (group I, n=28) or to a non-specific 
acupuncture treatment (group II, n=28). Blood flow parameters 
were measured before and 10 minutes after treatment. They did not 
find the change of IOP but found that ocular blood flow increased 
significantly after the eye-specific acupuncture treatment. The 
inconsistent results of the above studies are likely due to numerous 
factors, including acupoint selection, needling technique, measuring 
method, subject recruitment, diagnostic criterion and medication 
history. The relationship between IOP and ocular hemodynamics 
has been shown to depend on arterial blood pressure (BP) and 
blood flow autoregulation (AR) [20-23], suggesting that the ability 
of IOP to induce noticeable changes in retinal hemodynamics 
depends on the levels of BP and AR of the individual. Thus, the 
impact of IOP reduction depends on hemodynamic criteria. 
Without controlling for those variables, it is difficult to show clear 
benefits of acupuncture upon glaucoma progression. Strong clinical 
evidence to justify the routine use of acupuncture is still lacking. 
Authors conclude that it is impossible to draw reliable conclusions 

from available data to support the use of acupuncture for treatment 
of patients with glaucoma [24,25].

Optic atrophy (Optic Neuropathy)

The term optic atrophy indicates the end stage of a neuropathic 
process in which there is end stage damage to the optic nerve. 
Examples of optic atrophy include end stage glaucoma, nerves 
damaged from compression via tumors, etc. There are two meta-
analysis studies regarding the effect of acupuncture in the treatment 
of optic atrophy. The first one Included 13 randomized clinical trials 
(RCT) studies of total 1180 eyes (acupuncture 619, control 561) [26]. 
Among these trials, two studies comparing manual acupuncture 
(as treatment) with medication alone (as control), 11 studies 
comparing manual acupuncture plus medication (as treatment) 
and medication alone (as control). Meta-analyses showed that the 
effect of acupuncture or combined with medicine was superior to 
medicine alone in terms of total effectiveness, visual acuity, and 
visual field, The authors concluded that acupuncture is superior to 
medicine in terms of improved visual acuity, visual field and pattern 
visual evoked potential. But they also mentioned that the flaw in 
the design of the clinical studies and a large scale, multiple-center, 
high-quality studies is needed to make stronger evidence. The 
second one included 9 studies (a total of 513 participants: 262 in 
experiment groups and 251 in control groups) [27]. Among three 
trials, three studies comparing manual acupuncture (as treatment) 
with medication alone (as control); six studies comparing manual 
acupuncture plus medication (as treatment) and medication alone 
(as control). The meta-analysis showed significant differences 
in favor of manual acupuncture or manual acupuncture plus 
medication compared with medication alone in the improvement 
of visual acuity, mean sensitivity of visual field, the latent period 
and the total effectiveness. However, due to serious methodological 
flaws in study design, such as discrepancy in randomization, lack 
of blindness, publication bias (all published in Chinese), and lack 
of follow-ups, etc. The authors failed to conclude that manual 
acupuncture is more effective than medicine alone.

Retinitis pigmentosa (RP)

Currently, there is treatment for only one of several thousand 
variants of retinitis pigmentosa. Thus, the vast majority of patients 
with this condition have no proven therapeutic options to improve 
or halt the slowly progressive visual loss. In Kiser AK, Dagnelie G 
‘s survey, 42 per cent of RP patients tried acupuncture. A total of 
96 patients participated in the survey and 61 per cent indicated 
a subjective improvement in vision. Kiser and Dagnelie [9]. To 
investigate the effect of acupuncture in RP, physicians from Wilmer 
Eye Institute, Johns Hopkins University in Maryland, and College 
of Optometry, Nova Southeastern University in Florida, conducted 
two clinical studies. In one study [28], 12 adult RP patients were 
given 10 half-hour sessions of acupuncture treatment over two 
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weeks. Patients were administered pre- and post-treatment visual 
acuity, contrast sensitivity, visual fields, and dark-adapted full-field 
stimulus threshold testing (FST). Six of 12 subjects had significant 
visual function improvements after treatment. Three of nine subjects 
tested with the FST had a significant (13- to 53-fold) improvement 
in both eyes at one week after acupuncture, maintained for at least 
10 to 12 months. Dark-daptation was shortened in both subjects 
tested on average by 48.5 per cent by one week. Four of the five 
subjects with psychophysically measured scotopic sensitivity 
improvements reported subjective improvements in vision at night 
or in dark environments. One subject had 0.2 log MAR improvement 
in VA; another had 0.55 logCS improvement. Another subject 
developed more than 20 per cent improvement in the area of the 
Goldmann visual fields. 

In another study [29], twenty-one RP participants were 
randomized (1:1:1) to transcorneal electrical stimulation (TES), 
electro-acupuncture (EA) or inactive laser acupuncture (sham 
control). After treatment of 10 half-hour sessions over 2 weeks, a 
significant improvement in retrobulbar central retinal artery mean 
flow velocity for both the TES and electro-acupuncture groups 
were found when compared to sham controls. Electro-acupuncture 
subjects had significant 34% greater increases in retinal blood 
flow in the macular vessels when compared to sham controls (p = 
0.008), There was a significant difference in the proportion of eyes 
that had improved visual function when comparing EA with sham 
(29% vs. 0%), indicating that acupuncture stimulation had a better 
treatment effect. 

Amblyopia 

The use of acupuncture for the treatment of amblyopia 
treatment has become more and more common in recent 20 years 
[30]. In 2013, a non-Cochrane review examined the efficacy of 
acupuncture for amblyopia. The authors analyzed 14 RCTs (2,662 
participants) out of 115 possible trials (most were published in 
Chinese). They found that the acupuncture group had higher rates 
of clinical improvements than the conventional treatment group 
[31]. Later on, two RCT reports on using acupuncture in amblyopia 
treatment were published in English journals. Zhao, et al reported 
the results of two groups of anisometropic amblyopes aged 7–12 
years, one group received acupuncture while the other group 
(control groups) received 2 h of occlusion therapy. At 15 weeks, 
follow-up subjects in the acupuncture group were found to have 
significantly greater improvements in visual acuity in comparison 
to the control group (2.27 lines and 1.83 lines respectively) [32]. 
Lam et al. [33] reported the effects of acupuncture on anisometropic 
children aged 3–7-year-old, Participants were randomized to 
receive spectacles alone (n = 42) or spectacles + acupuncture (n 
= 41) for 15 weeks. Using a randomized cross-over trial method, 
they found a greater improvement in visual acuity using refractive 

correction with acupuncture compared with refractive correction 
alone. 

Although it is still controversial regarding the design of these 
RCTs as the set-up of sham acupuncture, the balance between 
the time used in acupuncture group and the control group, etc 
[34,35], the clinical data so far seem to support a favorable effect 
of acupuncture treatment of amblyopia. The flaws in the design of 
the clinical trials need to be minimized in future and clinical trials 
involving more participants seem necessary. 

It needs to mention that recently Vanzini and Gallamini [36], 
developed an ultra-low-light-intensity Laser acupuncture and 
they use the laser acupuncture for the treatment of 13 cases of 
anisometropic children of 3-11-year-old. The treatment was 
performed once a week with each session lasted <15 minutes. After 
6 weeks, 11 out of 13 patients received remarkable improvement. 
They thought that laser acupuncture could provide similar, if not 
better, results to conventional acupuncture stimulation, but with 
higher patient compliance.

Mechanism
There are few studies investigating the mechanism of 

acupuncture in the treatment of eye disease. As mentioned above 
some clinical studies show that acupuncture may increase intra- 
ocular blood flow. There are some experimental studies showing 
that acupuncture could stimulate the vision cortex. Another factor 
may be promotion of photoreceptor cell survival through a pathway 
of neuroprotection or anti-apoptosis, etc.

Acupuncture affect vision area in the brain

Acupuncture has been shown, using fMRI, to improve blood 
flow in the visual cortex. A laser acupuncture at UB-67 was found 
to cause activation in the cuneus corresponding to Brodmann Area 
(BA) 18 and the medial occipital gyrus (BA 19) of the ipsilateral 
visual cortex while placebo stimulation did not show any activation 
[37]. The visual cortex was also activated by in some subjects 
during conventional or electro-acupuncture over four vision-
implicated acupoints on the right foot [38]. However, one report 
also showed that electroacupuncture stimulation at point in the leg 
produced fMRI signal decreases in the occipital cortex, and there 
is no difference between vision related acupoint with an adjacent 
non-acupoint [39]. The inconsistence in the above studies might 
be related to the difference in the acu-points and needling method 
used in the study.

Effect on photoreceptor cell survival or function

Acupuncture is capable of inhibiting morphological changes 
of photoreceptor cells [40], and electrical stimulation is capable 
of ameliorating MNU-induced photoreceptor degeneration and 
rectifying abnormalities in the inner visual signal pathways [41]. 
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This action may be through an indirect effect on photoreceptors 
through its modulation of secretion of several retinal neurotrophic 
factors and nerve growth factors, anti-apoptotic or anti-
endoplasmic reticulum (ER) stress pathway molecules as well 
as changes in the microenvironment. Acupuncture can raise the 
expression of Bcl-xl and brain-derived neurotrophic factor (BDNF) 
of retina, so as to prevent optic nerve damage caused by intraocular 
hypertension [42]. Daily sessions of low-frequency EA to rats 
during a critical developmental stage of retinal cell degeneration 
cause an increase of retinal nerve growth factor (NGF) and NGF 
high-affinity receptor (TrkA) expression; and increase of outer 
nuclear layer thickness; and enhanced visualization, suggesting 
that acupuncture treatment of RP might work through activation of 
some neurotrophic factors and their receptors in the retina [43]. A 
recently published review on the biology of acupuncture treatment 
of amblyopia also point out that acupuncture induced changes in 
the action of neurotransmitters in the visual system, promoted the 
secretion and synthesis of brain-derived neurotrophic factor, and 
stimulated the expression of genes related to visual plasticity [44]. 
In addition, Acupuncture treatment at acupoint GB20 or BL1 and 
GV16 respectively can reverse some pro-apoptotic molecules and 
ER stress pathway molecules generated in axotomized retina [45].

Conclusion
Since more and more patients of eye disorder are seeking 

acupuncture treatment, it is important to validate the effect of 
acupuncture in the treatment of these diseases. Up till now, there 
are several case reports and RCTs on the use of acupuncture to 
treat such disorders as glaucoma, optic atrophy, RP and amblyopia. 
Most of these reports tend to support that acupuncture possesses 
beneficial effect in the treatment of these disorders. However, since 
the bias that existed in these case reports and the flaws in the 
design and carrying out of these RCTs, it is still unable to validate 
that acupuncture is an effective choice for these eye patients. 
Therefore, more rigorous, multicenter randomized, double blind, 
placebo-controlled, clinical trial of acupuncture as a treatment 
in these eye disorders are needed in the future studies. Several 
clinical experiments showed that acupuncture could increase the 
retina blood flow, low IOP and change the fMRI signal in the vision 
cortex of the brain. However, inconsistent results existed owing to 
the disparity in acupoint selection, needling technique, measuring 
method, subject recruitment, diagnostic and evaluation criterion, 
etc. A unified standard need to be postulated in doing these clinical 
experiments so as to minimize the variation and inconsistence. It 
is promising that some animal studies showed that acupuncture 
could stimulate the release of endogenous neurotrophic factors 
such as NGF, BDNF, and regulate the gene related to the apoptosis 
and ER-stress pathway. However, these research were still at the 
primary stage. High quality, systemic and consistent research 
studies are needed to investigate the mechanism of acupuncture in 

the treatment of eye disorders.
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