
Clinical Case Report Medicine®

OPEN
Bilateral acute myopia and angle closure
glaucoma induced by Ma-huang (Ephedra)
A case report
So Jung Ryu, MDa, Yong Un Shin, MD, PhDa, Min Ho Kang, MDa, Hee Yoon Cho, MDa,
Mincheol Seong, MD, PhDa,∗

Abstract
Rationale: Cases of bilateral acute angle closure have been reported after use of various drugs.

Patient concerns: A 52-year-old woman visited the emergency room and complained of acute bilateral ocular pain and
decreased vision accompanied by headache, nausea, and vomiting. One day before, she had started a herbal medicine containing
Ma-huang for weight loss. On examinations, myopic shift, edematous cornea, increased intraocular pressure, shallow anterior
chamber, and thickened choroid on both eyes were observed.

Diagnoses: Angle closure glaucoma induced by drug (Ma-huang).

Interventions: To promptly quit the offending drug and apply ocular hypotensives and cycloplegics.

Outcomes:Her symptoms and signswere relieved after antiglaucomamedications andno significant recurrence hasbeenoccurred.

Lessons: Physicians prescribing weight loss medications containing Ma-huang must be aware of the potentially sight-threatening
adverse effect of bilateral acute angle closure.

Abbreviations: IOP = intraocular pressure, OCT = optical coherence tomography.
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1. Introduction

Bilateral acute angle closure has been reported after use of
topiramate,[1] hydrochlorothiazide,[2] selective serotonin reup-
take inhibitors,[3,4] sildenafil citrate,[5] anticough mixtures,[6]

antihistamine, decongestants,[7] and atropa belladonna,[8]a
herbal ingredient containing the sympathomimetic agent
pseudoephedrine. Here we report a case of acute angle
closure and myopic shift in both eyes after use of Ma-huang
for weight loss.
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2. Case report

A 52-year-old female presented to the emergency department
with complaints of acute bilateral ocular pain and decreased
visual acuity accompanied by headache, nausea, and vomiting
that started 1 day before presentation. Her past medical history
and review of systems were unremarkable. One day before, she
had started a herbal medicine containing Ma-huang for weight
loss. The patient gave her written informed consent.
The initial examination revealed best corrected visual acuity of

0.7 in the right eye and 0.7 in the left eye. The spherical equivalent
was +0.5 D in the right eye and +0.25 D in the left eye. Intraocular
pressure (IOP) by Goldmann applanation tonometry was 64 mm
Hg in the right eye and 68mmHg in the left eye. The pupils of both
eyes were normal in size and reactive with no afferent defects.
On slit lamp examination, the cornea was mildly edematous.

The central depth of the anterior chamber was shallow at 2.5
times the corneal thickness, and the peripheral depth of the
anterior chamber was shallower than 1/4 of the corneal thickness.
On gonioscopy, there was 360-degree-angle closure on both eyes.
No peripheral anterior synechia was observed at indentation
gonioscopy. On ocular ultrasonography, the choroid was
thickened, but choroidal effusion was not observed (Fig. 1).
Swept source OCT (optical coherence tomography) showed that
subfoveal choroidal thickness was 350mm in the right eye and
364mm in the left eye, which were thicker than normal[9] (Fig. 2).
Adiagnosisofbilateral angle-closureglaucomawasmade, and the

patient was treated with intravenous 20% mannitol, brimonidine
(Alphagan,AllerganPharmaceuticals, Irvine,CA),anddorzolamide-
timolol (Cosopt, Merck & Co., Inc., Whitehouse Station, NJ). IOP
decreased to 11mmHg in the right eye and 9mmHg in the left eye.
The following day, IOPwas 7mmHg in the right eye and 7mm

Hg in the left eye. Depth of the central anterior chamber
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Figure 2. Markedly thickened choroid was observed on swept-source optical coherence tomography in both eyes.

Figure 1. Ultrasonography showed thickened choroid in both eyes, but choroidal effusion was not observed.
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measured by IOL Master (Carl Zeiss Meditec, Oberkochen,
Germany) was 2.34mm in the right eye and 2.16mm in the left
eye. Axial length measured by IOL Master was 21.36mm in the
right eye and 21.62mm in the left eye, which is shorter than
average. Dilation of both eyes was performed; after mydriasis, the
anterior chamber depth of both eyes was deeper than before
(Fig. 3). The spherical equivalent was +1.875 D in the right eye
and +1.125 D in the left eye after mydriasis.
After 4 weeks, her IOP was 13 mm Hg in the right eye and 12

mm Hg in the left eye. The central depth of the anterior chamber
was 2.56mm in the right eye and 2.57mm in the left eye, which
were deeper than before. No symptom recurrence or intraocular
pressure elevation has been observed to this point.
3. Discussion

Ma-huang, or Ephedra, is a botanical source of ephedrine-type
alkaloids which is derived from 3 kinds of plant, Ephedra sinica
Staph, Ephedra intermedia Schrenk, andEphedra equisetina Bge,
and is used as a medicinal agent in Asia. The plant has 2 active
ingredients, ephedrine and pseudoephedrine. Ephedrine is a
sympathomimetic alkaloid with alpha-1, beta-1, and beta-2
receptor agonist properties, and pseudoephedrine has beta-2
agonist properties.[10]
Figure 3. Anterior segment optical coherence tomography shows that anterior ch
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Products containing the herb Ephedra were used in the United
States in the early1990s to increaseweight loss andenhance athletic
performance.[11,12] However, serious adverse events and even
death[13,14] resulted in the FDA announcing that dietary supple-
ments containing Ephedra represent “a significant or unreasonable
risk of illness or injury.”[15] Although there have been no reports of
ophthalmic complications, we experienced bilateral acute angle
closure and myopic shift, caused by Ma-huang.
Acute angle closure is an urgent, dramatic symptomatic event

accompanied by blurred vision, painful red eye, headache, nausea,
and vomiting. It is diagnosed by high IOP, corneal edema, shallow
anterior chamber depth, and a closed angle on gonioscopy.[16]

The mechanism of drug-induced acute angle closure involves
relative pupillary block or choroidal exudation.[17–19] Relative
pupillary block can be induced by agents such as adrenaline,
anticholinergic drugs, tricyclic antidepressants, or tetracyclic
antidepressants. It occurs when the posterior surface of the iris
comes into contact with the anterior surface of the lens. This
contact can block aqueous flow from the posterior chamber to the
anterior chamber, creating pressure that pushes the iris root
forward to close the angle. Because the area of the iris surface in
contact with the lens is largest when the pupil is mid-dilated,
acute angle closure can be triggered by drugs that induce pupil
dilation,[17,18] especially in eyes with hyperopia, a narrow angle,
amber depth after mydriasis (upper) was deeper than before mydriasis (lower).
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or a thick lens. Choroidal exudation can be caused by drug-
specific reactions of topiramate, hydrochlorothiazide, acetazol-
amide, or anticoagulants.[20,21] It might be caused by ciliary body
effusion and secondary anterior movement of the lens. The
zonules relax to thicken the lens, which simultaneously induces
forward movement of the ciliary body. Therefore, the lens-iris
diaphragm moves forward, and the anterior chamber becomes
shallow. This series of reactions induces acute myopia and angle
closure.[18,19] The exact pathophysiologic mechanism of ciliary
body effusion remains unknown. With topiramate, elevated
prostaglandin can induce effusion in the ciliary body, resulting in
anterior movement of the lens-iris diaphragm and vitreous to
cause acute myopia and angle closure.[22–25] The combination of
these 2mechanisms could contribute to angle closure attack, as in
a case following sexual intercourse aided by sildenafil citrate.[5]

In this patient, acute angle closure was induced by ciliary body
edema rather than relative pupillary block. Evidence for this
mechanism includes the difference in refractive errors before and
after mydriasis, as well as deepening of the anterior chamber after
mydriasis. Ocular ultrasonography and swept source OCT also
showed the thickening of choroid thickness.
If drug-induced angle closure is suspected in a patient with

bilateral acute angle closure glaucoma, the drug should be
investigated to determine which mechanism of acute angle
closure glaucoma has occurred to ensure proper treatment. It is
common to promptly quit the offending drug. If the mechanism is
suspected to be relative pupillary block with drugs such as
adrenergics, anticholinergics, tricyclic antidepressants, or tetra-
cyclic antidepressants with mydriatic effect, ocular hypotensives
and miotic drugs are necessary for treatment. In contrast, if a
moderate degree of myopic shift and acute angle closure are
observed on refraction test after use of medications such as oral
sulfase, hydrochlorothiazide, or anticoagulant, the likely mecha-
nism is ciliary body edema. In these cases, miotic drugs can
aggravate angle closure by causing anterior movement of the lens
and ciliary body spasm.[26,27] In this case, ocular hypotensives
and cycloplegics strain the zonules and cause posterior movement
of the lens, deepening the anterior chamber and opening the
trabecular meshwork that is clogged by the iris.[28] In some cases,
it is necessary to reduce suprachoroidal inflammation by adding
local or systemic corticosteroids to resolve the anterior movement
of the ciliary body caused by supraciliary fluid.[29]

In our case, we also stopped Ma-huang immediately to treat
angle closure and acute myopia. Then, intravenous mannitol and
ocular hypotensives were injected in the emergency room. The
patient’s myopic shift and angle closure improved after initiation
of cycloplegics.

4. Conclusions

This is the first case of acute angle closure andmyopic shift ofMa-
huang contained herbal medicine for weight loss. Physicians
prescribing weight loss medications containing Ma-huang must
be aware of the potentially sight-threatening adverse effect of
bilateral acute angle closure. Also, patients should be advised to
seek immediate ophthalmic examination for blurred vision, eye
pain, or headache after using medication.
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