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Introduction

There are numerous illicit drugs or chemicals 
causing unwanted physiological changes in our body. 
Several of these may have ophthalmic effects. It is 
important from an ophthalmologist’s point of view to 
have knowledge regarding the effects of these illicit 
drugs on the eye. Understanding their adverse effects 
on the eye can aid in early diagnosis and initiating 
appropriate treatment. The routes of administration 
of these drugs include oral ingestion, smoking, nasal 
inhalation, intravenous injection, topical application 
or application to other mucosal surfaces1. The changes 
that can be produced in the eye by toxic drugs range 
from mild/no symptoms to severe loss of vision and 
endophthalmitis resulting in a permanent loss of sight.

Intravenous drug abuse can lead to microemboli in 
retinal microcirculation leading to retinal ischaemia2,3. 
Spread of microorganisms (including Candida, 
Aspergillus, Bacillus, Staphylococcus, Pseudomonas, 
Klebsiella, etc.) to the eye through blood stream due 
to contaminated needles can lead to endogenous 
endophthalmitis2,3. Several drugs which dilate the pupil 
can lead to angle-closure glaucoma in predisposed 
patients with narrow angles4. Often such patients 
present to the emergency team or to a physician in the 
acute setting. Recognition of subtle ophthalmic signs 
in a patient who does not have the whole manifestation 
of symptoms due to a particular drug abuse can be 
beneficial. This review describes some of the ocular 
effects of commonly abused drugs.
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There is a myriad of changes that can be produced in the eye by toxic drugs ranging from mild/no 
symptoms to severe loss of vision from endophthalmitis. The routes of administration include oral 
ingestion, smoking, nasal inhalation, intravenous injection, topical application or application to other 
mucosal surfaces. It is important to recognize certain clinical signs and symptoms in the eye produced 
by these toxins. This article describes in brief some of the ocular effects of commonly abused drugs. For 
identification of a particular poisoning, in addition to the clinical presentation, pulse, blood pressure, 
respiration and body temperature, pupillary size, pupillary reaction to light, ocular convergence and 
nystagmus can be useful indicators of the type of drug the patient is exposed to. Unmasking these features 
help the clinician in an early and accurate diagnosis of the offending drug as well as timely management.
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Alcohol

Alcohol abuse is emerging as a major public-health 
problem in India and more than half of all alcohol 
drinkers fall into the category of hazardous drinking5. 
Alcohol intake in short term leads to dilated pupils, 
slower pupillary reaction, diplopia, night vision 
disturbances6,7, decreased contrast sensitivity, 
congested eyes, twitching of eyelid (myokymia) due to 
excessive intake and nystagmus. Alcohol intake may 
impair the vision or orientation to visuospatial stimuli 
due to the various mechanisms. Alcohol intoxication 
can also impair mesopic rod and cone temporal 
processing pathways8. The mean subfoveal choroidal 
thickness increases during the first hour after alcohol 
consumption and decreases during the next two hours9.

Chronic intake of alcohol can cause external 
ophthalmoplegia (due to thiamine deficiency), toxic 
amblyopia and age-related macular degeneration 
(ARMD). Ethanol is detected in tears, and it decreases 
tear film volume, disturbs tear film structure10, increases 
tear hyperosmolarity11, induces increased expression of 
inflammatory cytokines12, and vitamin A deficiency and 
all these factors combined lead to dry eyes. Chronic 
alcoholism changes the conjunctival flora by increased 
colonization of Staphylococcus aureus bacteria which 
along with associated dry eye is responsible for higher 
rates of keratitis in alcoholics13.

Intake of alcohol with other abusive agents is also 
common, and a cocktail of drugs can lead to a multitude 
of changes in the eye which are often unpredictable 
(Fig. 1). Alcohol dependence can be associated with 
other addictive disorders, among which nicotine 

dependence is most common in about 80-90 per 
cent of the patients14. Coexistent use of smoking and 
alcohol is known to cause tobacco-alcohol amblyopia, 
the cause of which is hypothesized to be either 
because of these substances themselves or nutritional 
deficiency associated with the abuse. The prevalence 
of toxic optic neuropathy among alcohol addicts 
might be underestimated. A pilot study on a group of 
alcoholic patients reported 13 per cent prevalence of 
bilateral typical optic neuropathy in males, but about 
20-40 per cent of patients had incomplete forms of 
optic neuropathy with or without visual impairment 
which was unilateral and caused impaired colour 
vision15. Hence, screening of these patients for early 
detection of toxic optic neuropathy is essential. Early 
identification can lead to timely preventive measures 
and abstinence from drug abuse as well as vitamin 
supplementation15.

Eye thermal signatures as a test to detect alcohol 
drunkenness

In a sober person, temperature of sclera and iris is 
the same, but with alcohol intoxication, temperature of 
sclera increases compared to the iris because of denser 
blood vessel network over the sclera, and thermal 
signature of eye with infrared imaging may provide 
first assessment tool to detect alcohol drunkenness16.

Treatment

The acute effects of alcohol seldom need treatment 
as these subside with time. The treatment of Wernicke’s 
encephalopathy is a medical emergency, and mainstay 
of treatment is intravenous hydration and thiamine. 

Fig. 1. Unpredictable and unwanted consequences of combination of alcohol with other drugs. A 24 yr old male with a visual acuity of 6/6 
in both eyes with normal pupillary reactions but 45 prism dioptre of exotropia in the right eye with full extraocular movements in all gazes. 
Patient presented with binocular diplopia for 4-5 months following intake of marijuana and alcohol. On the basis of multiple infarcts on 
magnetic resonance imaging brain, a diagnosis of reversible cerebrovascular spasm syndrome was made.
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Magnesium sulphate is also used to reduce the potential 
for seizures. Chronic thiamine supplementation may 
be required to reverse the external ophthalmoplegia17.

Nicotine

Cigarette smoking is one of the most common and 
the most alarming health problem today. It can affect 
multiple structures in the body as well as the eye due 
to chemical toxicity and free radical-related oxidative 
damage. Nicotine has been reported to cause alteration 
of the conjunctival flora, irritation, redness, dry eye, 
ocular surface inflammation and meibomian gland 
dysfunction18-20. Tear film breakup time is decreased 
which is suggestive of unstable tear film. Schirmer’s test 
may be normal, lower or even higher because of unstable 
tear film and reflex tearing18,21. Smoking also increases 
the risk of squamous metaplasia of bulbar conjunctiva 
and conjunctival intraepithelial neoplasia21,22. Corneal 
wound healing is delayed in smokers, increasing the 
risk of keratitis and poor healing of epithelial defect or 
ulcer23. Some studies have shown reduced endothelial 
cell count or a decrease in hexagonality of endothelial 
cells24,25. The only beneficial effect on the cornea has 
been an accelerated collagen cross-linking leading to 
improved corneal biomehanics26.

Smoking increases the risk of cataract formation 
including nuclear and posterior subcapsular cataract 
(PSC)27. It has a higher association with nuclear cataract 
compared to PSC, but it does not increase the risk of 
cortical cataract28,29. The City Eye Study29, a nine year 
prospective study conducted to know the association 
between lens opacities and risk factors has shown the 
relative risk for nuclear lens opacity of 2.6 for past 
heavy smokers and 2.9 for present heavy smokers.

Risk of development of ARMD is also increased 
in genetically susceptible individuals who smoke. 
Smoking has been shown to increase the risk of 
polypoidal choroidal vasculopathy (3 times more than 
non-smokers) and choroidal neovascular membrane 
due to ARMD (4 times more than non-smokers)30. 
According to The Blue Mountains Eye Study31, current 
smokers have four times greater risk of late ARMD 
than non-smokers. Smoking along with alcohol also 
predisposes the patient to ARMD.

Regarding effects of smoking on intraocular 
pressure (IOP), studies have shown variable results. 
The Blue Mountains Eye Study showed no relationship 
of IOP with smoking32. However, some studies have 
shown higher mean IOP in smokers independent of 
corneal biomechanics33. The mechanism of raised 

IOP has been proposed to be vasoconstriction and rise 
in episcleral venous pressure due to smoking, thus 
increasing the risk of glaucoma32. Smoking increases the 
risk of development of thyroid-associated orbitopathy, 
and it is associated with its progression and poor 
response to treatment34,35. Ophthalmologists should 
advise patients with thyroid-associated orbitopathy to 
abstain from smoking.

There is doubtful association between smoking 
and non-arteritic anterior ischemic optic neuropathy 
(NAION). One study has shown that smoking increases, 
and its cessation reduces the risk of NAION36. Hayreh 
et al37 did not show any association with smoking. 
Smoking with/without alcohol leads to dysfunction 
of electron transport chain of mitochondria leading 
to cell death with damage to papillomacular bundle 
because of combined toxic cyanide and formic acid 
levels along with nutritional deficiency of vitamin B12, 
folate, thiamine, etc38,39. It is initially manifested as a 
change in colour vision and later on causes progressive 
decline in visual acuity leading to a central fixation 
scotoma. However, visual loss usually does not go 
beyond 20/400 and does not lead to blindness. Optic 
nerve may be normal or hyperemic in early stages, and 
later, there may be temporal pallor of disc40. Visual 
field shows central or centrocaecal scotoma.

Methanol

Methanol intake in the form of an adulterated drink 
can lead to metabolic acidosis (due to toxic metabolite 
formic acid). Symptoms include headache, dizziness, 
nausea, vomiting, abdominal pain and blurred vision. 
The onset of symptoms is usually delayed for 12-24 h. 
In severe poisoning, dyspnoea, coma, convulsion and 
blindness may occur41. Fatal dose can be as little as 
30 ml and blindness can occur with as little as 10 ml42. 
Fundus may be normal in case with visual impairment 
and retrobulbar neuritis. Optic neuropathy can be 
present in the form of hyperemic optic disc oedema 
followed by optic disc pallor and cupping if not treated 
on time. The cause of optic neuropathy is considered 
to be mitochondrial dysfunction and progressive 
demyelination in acute stage followed by retrograde 
degeneration of optic nerve axons leading to optic 
disc cupping and pallor43. In a case report, methanol 
intoxication has been shown to cause bilateral multifocal 
extrafoveal retinal pigment epithelial detachments 
along with optic neuritis44. Methanol has also been 
shown to cause effects on outer retina including retinal 
pigment epithelium and photoreceptors45.
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Treatment

It includes gastric lavage, ethanol/fomepizole 
(aldehyde dehydrogenase enzyme inhibitors), 
haemodialysis to remove toxic metabolites, folinic 
acid to enhance the metabolism of formic acid, 
sodium bicarbonate for acidosis, correction of vitamin 
deficiencies and use of intravenous steroids for optic 
disc oedema46. A retrospective case series of 37 patients 
with visual disturbance after methanol poisoning 
reported that 62 per cent patients completely recovered, 
14 per cent recovered partially, 11 per cent had partial 
recovery followed by deterioration to blindness and 
14 per cent had complete blindness47. A study on 
predictors of visual outcome in methanol poisoning 
has found acidosis at presentation to be a stronger 
predictor of final visual acuity48. An inverse relationship 
has been found between serum methanol levels at 
presentation and final visual acuity. Initial pH <7.2 
was associated with lesser improvement in visual 
acuity. Early presentation and treatment may not affect 
the visual outcome, especially in a case of severe 
poisoning48.

Role of erythropoietin

There are many studies on the use of erythropoietin 
for methanol poisoning because of its ability to reduce 
the neuronal apoptosis, reduction in inflammatory 
response and its neuroregenerative properties. 
Intravenous erythropoietin 10000 IU twice a day 
for three days has been shown to improve the visual 
outcome dramatically in patients already receiving 
supportive measures and intravenous steroids. 
However, whether it is efficacious when given alone, 
needs further studies49. A study evaluated the effect of 
steroids plus erythropoietin versus steroids alone and 
found that patients with steroids plus erythropoietin 
showed deterioration in visual acuity at two months. 
The conclusion is that protective effect of erythropoietin 
may be strong at the beginning of intervention, but it 
is probably transient50. Another study on efficacy of 
intravitreal erythropoietin in late-stage optic neuropathy 
did not find any beneficial or detrimental effect, but its 
effect in early stage is still to be determined51.

Cannabinoids

The active compound is tetrahydrocannabinol 
(THC), and route of intake can be smoking or 
oral ingestion. The effects of smoked cannabinoid 
begin within minutes and usually last for 1-3 h. It 
leads to euphoria, short attention span and red eyes. 
With oral ingestion, concentration peaks occur at 

about 1-3 h52. Cannabis intake leads to conjunctival 
injection53, dilated pupils54, reduced accommodation 
amplitude55,56 and impaired oculomotor function in 
chronic users. Impaired oculomotor function can 
manifest in the form of increase in latency to initiate 
saccades, impairment in processing of saccades and 
impaired visuospatial working memory57, and smooth 
pursuit eye tracking performance58. Because of high 
lipid solubility of THC, it accumulates in fat cells. 
When used continuously, it is slowly distributed out of 
the cells. Its metabolites can be detected in urine for 
one day to a week or longer after acute use, depending 
on the amount smoked59. A case of conjugate deviation 
of the eyes due to cannabis intoxication was reported 
which lasted for six weeks60. The reported effects of 
the drugs can last longer sometimes without detectable 
levels in urine. Fig. 2 highlights the pupillary side 
effects of marijuana. Cannabis decreases IOP, but it is 
not suitable for medical purpose for glaucoma because 
of short duration of action (3-4 h) and its addiction 
properties. For being effective, it must be smoked 6-8 
times a day which can lead to dependence and patients 
develop tolerance with time61.

Fig. 2. Dilated pupils in both eyes (A) and sluggishly reacting on 
direct and consensual reflexes (B and C) as well as near reflex (D) 
in a 25 yr old male patient with a history of smoking marijuana. 
Patient presented with a one week history. Pilocarpine one per cent 
drops were described to relieve symptoms.
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Opiates

Opiates include numerous substances such as 
morphine (naturally occurring), heroin (semisynthetic), 
meperidine and methadone (synthetic derivatives) 
and prescription opioids including hydrocodone, 
oxycodone, pentazocine and fentanyl.

Routes of intake

The routes of intake for morphine include oral, 
intravenous, intramuscular, rectal, epidural and 
intrathecal. Morphine tablets can be injected, and 
opium can be smoked. Heroin intake can be in the form 
of smoking, snorting, or intravenous and subcutaneous 
administration. Black tar heroin is usually dissolved, 
diluted and injected. These drugs act through the opioid 
receptors μ, κ, δ, and cause a decrease in the pupillary 
size and in the velocity of constriction to light stimulus, 
and dilatation after the light stimulus is removed62. 
The effect usually starts in 15-60 min and lasts for 3-5 
h. Miosis by morphine is due to an excitatory action 
on the Edinger-Westphal nucleus of the oculomotor 
nuclear complex63. The effect on pupil diameter in 
dependent and non-dependent individuals varies 
because of the development of tolerance in dependents. 
A study on the effect of heroin has found that pupillary 
constriction starts in 15 min and persists for at least two 
hours in non-dependent individuals whereas dependent 
individuals show recovery from pupillary constriction 
after 15 min64. Therapeutic doses of morphine increase 
accommodative power and decrease IOP in normal and 
glaucomatous eyes65,66.

The triad of coma, pupillary constriction and 
depressed respiration suggests opioid poisoning. 
Intravenous heroin and morphine abuse can cause 
downbeat nystagmus, transient disturbance of eye 
fixation, saccadic intrusions and oscillations, lasting 
for 10-15 min67. Intravenous abuse can also lead 
to microembolism in the retinal vasculature and 
endophthalmitis. Acute-onset esotropia can be seen in 
about 30 per cent of individuals following withdrawal 
of heroin which is manifested as an acute onset of 
binocular diplopia with impaired convergence68. 
Neurological investigations are normal in such patients. 
Hence, clinicians should be aware of this condition 
due to drug use and avoid unnecessary and extensive 
neurological investigations68.

Diffuse retinal ischaemia and disc 
neovascularization with intravenous use of crushed 
oxymorphone have been reported which is intended to 
be used as an oral opioid analgesic. It has also been 

associated with thrombotic thrombocytopenic purpura 
(TTP). Hence, any patient with TTP like illness and 
retinal findings should be questioned regarding drug 
abuse, and urine testing should be done69. To detect 
recent use of opioids, a useful test is the nalorphine 
test70. Two to four milligrams of nalorphine is injected 
subcutaneously, and the pupillary dilation is observed 
within 30 min. Narcotic users show dilation of pupils 
whereas in patients who are non-opiate users or have 
not used narcotics recently, pupillary constriction will 
be observed70. During the withdrawal states of opioids, 
mydriasis or anisocoria can occur.

Stimulants

Commonly abused stimulants include 
cocaine, amphetamine, methamphetamine, and 
3,4-methylenedioxymethamphetamine (MDMA, 
ecstasy); in increasing order of potency cocaine 
< amphetamines < methamphetamine < MDMA. 
Other psychostimulants include cyclazodone, 
4-methylaminorex and prescription stimulants.

Cocaine

Cocaine can be ingested orally, and combined opioid 
and cocaine abusers, use it as intravenous injection. It 
is often used with alcohol. With freebase inhalation, 
effects occur within 4-6 sec and lasts for 5-7 min only. 
When the powder is sniffed, effects are produced 
within 1-3 min and last for about 30 min. Cocaine 
causes dilated pupils because of inhibition of reuptake 
of norepinephrine. In high concentrations, it may 
cause cycloplegia, and in chronic users, exophthalmos 
and retraction of upper eyelid can occur56. A case of 
severe sinusitis following intranasal cocaine abuse 
was reported which spread to the orbit leading to optic 
neuropathy and orbital apex syndrome71. Cocaine users 
can also present with complications like superficial 
punctate keratitis, epithelial defects and ulcers because 
of contamination through eye rubbing or retrograde 
passage of the substance through the nasolacrimal 
duct by sniffing, as well as direct toxic effects from 
substance smoke72. Conjunctival lesions and chronic 
red eye have been reported with the transconjunctival 
use of crystallized heroin73.

Methamphetamine

It increases the production of dopamine in the 
brain and activates reward centres of the brain giving 
a sense of euphoria soon after taking the drug and 
causes aggressiveness, anxiety and dilated pupils. 
It is known to cause crystalline retinopathy by 
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intranasal methamphetamine use74. Retinal vascular 
occlusive disease can also occur with cocaine and 
methamphetamine75,76. Psychostimulants act on 
dopamine receptors in the brain. These enhance 
the activity of sympathetic nervous system leading 
to increased pulse rate, respiratory rate and blood 
pressure. 

Cyclazodone (n-cyclopropylpemoline)

It is a novel stimulant drug which produces 
stimulating and focus-enhancing effects similar to 
dexamphetamine by increasing release of dopamine, 
noradrenaline and serotonin. Its ocular and visual effects 
are less consistent and usually occur at higher doses in 
the form of pupillary dilatation and brightness alterations 
which manifest as change in the level of perceived 
brightness i.e., surroundings may appear darker and 
gloomier or brighter77. Transformations may also occur 
rarely with high doses which manifest as smooth and 
fluid-like transitions of an object in various shapes.

4-Methylaminorex

It is a stimulant drug with its action similar to 
amphetamine and available in powder and tablet forms. 
It is abused because of its stimulant and euphoric 
effects. The unwanted effects include agitation, 
nausea, tachycardia, restlessness and dilated pupils78. 
Currently, its availability is limited, and hence, it is 
abused less frequently. 

Prescription stimulants

Prescription stimulants include amphetamines, 
methylphenidate for attention-deficit hyperactivity 
disorder and nasal decongestants such as 
pseudoephedrine, phenylephrine, promethazine, 
phenylpropanolamine and oxymetazoline. These drugs 
can also be abused/misused, and drug effects on eye can 
occur in the form of pupil dilatation and precipitation of 
angle-closure glaucoma in predisposed individuals with 
narrow angles79. Anecdotal case of anisocoria in a patient 
on oral decongestant pseudoephedrine for sinusitis in 
which anisocoria occurred because of the absence of 
pupil dilatation in one eye with latent form of Horner’s 
syndrome has been described79. Promethazine because 
of anticholinergic property and phenylpropanolamine 
due to sympathomimetic activity have been reported to 
cause acute angle-closure glaucoma80.

Saturday night retinopathy

It has been described in patients with heavy 
drug abuse (alcohol, iv heroin/ methadone) which 

is characterized by unilateral vision loss along with 
proptosis and ophthalmoplegia after heavy intravenous 
drug abuse. It occurs because of unconsciousness 
following heavy drug abuse and patient sleeping in 
abnormal posture with continuous pressure on the orbit 
leading to orbital congestion and ophthalmic/central 
retinal artery occlusion. It may also be associated 
with peroneal nerve palsy of lower limb81. Orbital 
congestion and proptosis improve with time, but visual 
prognosis is poor.

Hallucinogens

This group includes lysergic acid diethylamide 
(LSD), psilocybin, phencyclidine (angel dust) and 
mescaline. These drugs can cause hallucinations, 
recklessness, sleeplessness, slurred speech, 
hyperarousal of the central nervous system (CNS), 
loss of coordination and pupil dilation. LSD ‘trip’ 
typically lasts for 6 to 18 h. The effects of psilocybin 
and mescaline are similar to those of endogenous 
serotonin and can last for 8 to 12 h82. There have been 
no systematic studies on dynamic measures of light 
reflex after the intake of these drugs.

Phencyclidine does not cause changes in pupil size 
but often causes horizontal and vertical nystagmus in 
intoxicated states83. A case of phencyclidine-induced 
oculogyric crisis with involuntary conjugate upwards 
deviation of eyeballs was reported, the rest of the 
ocular and systemic examinations were normal and 
patient improved with diphenhydramine84. Dystonia 
can be improved with anticholinergics/antihistaminics.

Poppers maculopathy

Poppers belong to a group of alkyl nitrites and are 
used as recreational drugs in the form of inhalation. 
Popper use has been found to cause visual impairment 
due to photoreceptor damage because of an increase 
in cyclic guanosine monophosphate (cGMP) leading 
to disruption of inner segment-outer segment (IS-OS) 
junction in the fovea85. Some improvement of vision 
may occur on cessation of drug use and using oral 
lutein. It has been found more in HIV patients/who are 
on sildenafil/proteinase inhibitor. The pathogenesis is 
not exactly known. It has been postulated to be due to 
sildenafil/proteinase inhibitor use which also increases 
cGMP similar to poppers and probably enhances the 
photoreceptor damage86. Another study suggested that 
poppers maculopathy might be caused by photic injury 
because of its similarity on clinical examination as 
a small yellow spot at the fovea and IS-OS junction 
disruption87.



234  INDIAN J MED RES, SEPTEMBER 2019

Central nervous system (CNS) depressants

Barbiturates and benzodiazepines

Benzodiazepines are commonly self-administered 
by addicts, sometimes to ameliorate withdrawal from 
heroin, alcohol or to weaken the side effects of cocaine 
or methamphetamine intoxication. Addicts may also 
combine these drugs with heroin, marijuana or alcohol to 
enhance their effects. The short- and intermediate-acting 
barbiturates are lethal if taken more than 10 times a 
single therapeutic dose. Benzodiazepines are non-lethal 
unless combined with alcohol or other CNS-depressant 
drugs. The symptoms of benzodiazepine overdose 
include drowsiness, slurred speech, ataxia, horizontal 
gaze nystagmus, hypotension, coma, respiratory 
depression and cardiorespiratory arrest88. Some patients 
can have severe allergies such as anaphylaxis and 
angioedema89,90. Flumazenil is indicated for reversing 
the sedative effect of benzodiazepines and for treatment 
in a benzodiazepine overdose91. The treatment has 
to be done under the supervision of a psychiatrist. 
Large doses of barbiturates can cause decreased pulse 
rate, shallow breathing and dilated/normal pupils. 
Common ocular manifestations are disturbances of 
ocular movements, including decreased convergence, 
paresis of extraocular muscles or nystagmus. Pupillary 
response is variable although hippus and sluggish 
pupillary reaction can be seen92. Subnormal vision 
or bilateral blindness has been reported in patients 
recovering from coma caused by barbiturates93. Ptosis 
is common in habitual barbiturate users94. There is no 
antidote to reverse barbiturates action. 

Methaqualone

It is a CNS depressant with sedative-hypnotic action 
on gamma aminobutyric acid (GABA) A receptor and is 
used for insomnia. It has addiction potential, but unlike 
barbiturates, it does not cause respiratory depression. 
It can have visual and ocular effects at high doses. 
Visual effects can occur in the form of double vision, 
hallucinations and visual disconnection. It is known to 
cause generalized purpura due to thrombocytopenia, 
and its ocular effects can include conjunctival95 and 
retinal haemorrhages96. Pupil size and reaction usually 
are not affected, but dilated pupils can occur at very 
high doses97.

Gamma hydroxybutyrate (GHB)

It is a depressant drug with its actions on its own 
receptor in brain and GABA B receptor and is used 
by club goers for its euphoric action, body builders 

for probable action on growth hormone boost and 
as a date rape drug. It is available as powder and 
taken in liquid/oral form and can be mixed with any 
alcoholic/non-alcoholic drink. It can cause blurred 
vision, visual disturbances with difficulty in focusing. 
Due to its tendency to cause dependency, withdrawal 
symptoms have been reported in the form of 6th nerve 
palsy, nystagmus and Wernicke-Korsakoff syndrome98. 
Wernicke-Korsakoff is proposed to be due to thiamine 
deficiency and gets ameliorated with thiamine 
supplementation.

In utero use of abusive drugs

A study on infants born to drug-misusing mothers 
who were prescribed methadone in pregnancy for opioid 
dependence, found abnormal visual development in 
infants in the form of strabismus (25%, 10-fold higher 
than in normal children), decreased visual acuity 
(22%), nystagmus (11%) and five-fold higher risk of 
failing in six-month visual assessment99. Exposure to 
opiates and/or benzodiazepines during pregnancy may 
cause infantile nystagmus in child100. Foetal alcohol 
syndrome is associated with optic nerve hypoplasia, 
strabismus and decreased saccadic velocity83. Opioids 
and polysubstance abuse in mothers has been found 
to be associated with poor visual acuity and binocular 
visual functions compared to control groups even if 
they are detoxified during pregnancy101.

Trauma

Intoxicated patients are more prone to road side 
accidents/assaults. Alcohol-related ocular injuries 
have been found to be associated with severe globe 
rupture with high incidence of adnexal injuries and 
were associated with worse visual outcome and higher 
rates of evisceration102. Among addicts, polydrug use 
is very common; so, variable ocular and systemic 
effects can be seen due to combined mechanisms. 
Treatment from ophthalmologist point of view is as per 
the effect of drug, e.g., for pupillary effects - mydriatic 
or miotics; for ocular surface diseases including dry 
eyes and conjunctival hyperaemia - tear substitutes 
and topical steroids may be required; and for 
accommodation - convergence dysfunction, refractive 
correction to be prescribed until the effect of abusive 
drug subsides.

Tables I and II summarize the ocular manifestations 
of commonly abused drugs. For identification of 
poisoning, clinical presentation, pulse, blood pressure, 
respiration, body temperature, pupillary size, pupillary 
reaction to light, ocular convergence and nystagmus 
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can be useful indicators of the type of drug the patient 
is exposed to103 (Table II).

Conclusion

The use of illicit drugs is a public health concern. 
Identification of ophthalmic side effects of these drugs 
is crucial for timely diagnosis and management of these 
cases. Not only is it essential for the general physician 
to use the ophthalmic signs for early diagnosis but also 
for the ophthalmologist to timely refer and treat the 
patient. Early recognition can go a long way in visual 
rehabilitation of these patients.

Financial support & sponsorship: None.

Conflicts of Interest: None.

References
1. Peragallo J, Biousse V, Newman NJ. Ocular manifestations 

of drug and alcohol abuse. Curr Opin Ophthalmol 
2013; 24 : 566-73.

2. Kim RW, Juzych MS, Eliott D. Ocular manifestations of 
injection drug use. Infect Dis Clin North Am 2002; 16 : 607-22.

3. Yin W, Zhou H, Li C. Endogenous Klebsiella pneumoniae 
endophthalmitis. Am J Emerg Med 2014; 32 : 1300.e3-5.

4. Trittibach P, Frueh BE, Goldblum D. Bilateral angle-closure 
glaucoma after combined consumption of “ecstasy” and 
marijuana. Am J Emerg Med 2005; 23 : 813-4.

5. Prasad R. Alcohol use on the rise in India. Lancet 2009; 
373 : 17-8.

6. Castro JJ, Ortiz C, Pozo AM, Anera RG, Soler M. A visual test 
based on a freeware software for quantifying and displaying 

Table I. Frequent ophthalmic or visual manifestations and most commonly abused drugs causing them
Ocular/visual manifestations Suspected drugs
Diplopia Alcohol, phencyclidine, barbiturates, heroin
Corneal anaesthesia, keratitis Phencyclidine, cocaine
Dry eye Alcohol, nicotine
Mydriasis Cocaine, methamphetamine, lysergic acid diethylamide, marijuana
Miosis Heroin
Hippus/indistinct pupillary response Barbiturates
Non-arteritic optic neuropathy Nicotine
Age-related macular degeneration Alcohol, nicotine
Retinal venous occlusion, intraretinal haemorrhage Cocaine, methamphetamine, opioids
Talc retinopathy Methamphetamine, heroin
Toxic optic neuropathy Nicotine, methanol
Nystagmus Phencyclidine, barbiturates, morphine
Impaired oculomotor function Cannabinoids
Palinopsia Lysergic acid diethylamide
Thyroid orbitopathy Nicotine
Raised intraocular pressure Smoking nicotine
Decreased intraocular pressure Cannabinoids
Source: Refs 1, 20, 21, 34, 35, 67

Table II. Summary of effects of abusive drugs on ocular motility and pupil
Ocular adverse effects Marijuana Narcotic analgesics Hallucinogens CNS depressants CNS stimulants Phencyclidine
Pupils Dilated/normal Constricted  Dilated Normal Dilated Normal
Pupillary reaction to light Normal Slow/none Normal Slow Slow Normal
HGN Not present Not present Not present Present Not present Present
VGN Not present Not present Not present Possibly present Not present Usually present
Lack of ocular convergence Present Not present Not present present Not present Present
CNS, central nervous system; HGN, horizontal gaze nystagmus; VGN, vertical gaze nystagmus 
Source: Refs 54, 62, 66, 103



236  INDIAN J MED RES, SEPTEMBER 2019

night-vision disturbances: Study in subjects after alcohol 
consumption. Theor Biol Med Model 2014; 11 (Suppl 1) : S1.

7. Castro JJ, Pozo AM, Rubiño M, Anera RG, Jiménez Del Barco L. 
Retinal-image quality and night-vision performance after alcohol 
consumption. J Ophthalmol 2014; 2014 : 704823.

8. Zhuang X, Kang P, King A, Cao D. Alcohol intoxication 
impairs mesopic rod and cone temporal processing in social 
drinkers. Alcohol Clin Exp Res 2015; 39 : 1842-9.

9. Kang HM, Woo YJ, Koh HJ, Lee CS, Lee SC. The effect of 
consumption of ethanol on subfoveal choroidal thickness in 
acute phase. Br J Ophthalmol 2016; 100 : 383-8.

10. Cumurcu T, Gunduz A, Cumurcu BE, Gül IG, Akpolat N, 
Karlidag R, et al. The changes in tear film parameters and 
impression cytology in heavily drinking men. Cornea 2013; 
32 : 237-41.

11. Kim JH, Kim JH, Nam WH, Yi K, Choi DG, Hyon JY, 
et al. Oral alcohol administration disturbs tear film and ocular 
surface. Ophthalmology 2012; 119 : 965-71.

12. Oh JY, Yu JM, Ko JH. Analysis of ethanol effects on corneal 
epithelium. Invest Ophthalmol Vis Sci 2013; 54 : 3852-6. 

13. Gunduz G, Gunduz A, Polat N, Cumurcu BE, Yakupogulları Y. 
The effect of chronic alcoholism on the conjunctival flora. 
Curr Eye Res 2016; 41 : 734-9.

14. Bien TH, Burge R. Smoking and drinking: A review of the 
literature. Int J Addict 1990; 25 : 1429-54. 

15. Donnadieu-Rigole H, Daien V, Blanc D, Michau S, 
Villain M, Nalpas B, et al. The prevalence of optic neuropathy 
in alcoholic patients – A pilot study. Alcohol Clin Exp Res 
2014; 38 : 2034-8.

16. Koukiou G, Anastassopoulos V. Drunk person screening using 
eye thermal signatures. J Forensic Sci 2016; 61 : 259-64.

17. Galvin R, Bråthen G, Ivashynka A, Hillbom M, 
Tanasescu R, Leone MA. EFNS guidelines for diagnosis, 
therapy and prevention of Wernicke encephalopathy. 
Eur J Neurol 2010; 17 : 1408-18.

18. Yoon KC, Song BY, Seo MS. Effects of smoking on tear film 
and ocular surface. Korean J Ophthalmol 2005; 19 : 18-22.

19. Moss SE, Klein R, Klein BE. Prevalence of and risk factors 
for dry eye syndrome. Arch Ophthalmol 2000; 118 : 1264-8.

20. Wang S, Zhao H, Huang C, Li Z, Li W, Zhang X, et al. Impact 
of chronic smoking on meibomian gland dysfunction. PLoS 
One 2016; 11 : e0168763.

21. Satici A, Bitiren M, Ozardali I, Vural H, Kilic A, Guzey M, 
et al. The effects of chronic smoking on the ocular surface and 
tear characteristics: A clinical, histological and biochemical 
study. Acta Ophthalmol Scand 2003; 81 : 583-7.

22. Napora C, Cohen EJ, Genvert GI, Presson AC, 
Arentsen JJ, Eagle RC, et al. Factors associated with 
conjunctival intraepithelial neoplasia: A case control study. 
Ophthalmic Surg 1990; 21 : 27-30.

23. Jetton JA, Ding K, Kim Y, Stone DU. Effects of tobacco 
smoking on human corneal wound healing. Cornea 
2014; 33 : 453-6.

24. Ilhan N, Ilhan O, Coskun M, Daglioglu MC, Ayhan Tuzcu E, 
Kahraman H, et al. Effects of smoking on central corneal 
thickness and the corneal endothelial cell layer in otherwise 
healthy subjects. Eye Contact Lens 2016; 42 : 303-7.

25. Sayin N, Kara N, Pekel G, Altinkaynak H. Effects of chronic 
smoking on central corneal thickness, endothelial cell, and dry 
eye parameters. Cutan Ocul Toxicol 2014; 33 : 201-5.

26. Spoerl E, Raiskup-Wolf F, Kuhlisch E, Pillunat LE. Cigarette 
smoking is negatively associated with keratoconus. J Refract 
Surg 2008; 24 : S737-40.

27. Pekel G, Cetin EN, Acer S, Yagci R, Altintas S, Ongun GT, 
et al. Effect of chronic smoking on lens nucleus as assessed by 
pentacam HR lens densitometry in young adults. Cutan Ocul 
Toxicol 2014; 33 : 145-9.

28. Klein BEK, Klein R, Linton KL, Franke T. Cigarette smoking 
and lens opacities: The beaver dam eye study. Am J Prev Med 
1993; 9 : 27-30.

29. Flaye DE, Sullivan KN, Cullinan TR, Silver JH, 
Whitelocke RAF. Cataracts and cigarette smoking. The City 
Eye Study. Eye (Lond) 1989; 3 (Pt 4) : 379-84.

30. Cackett P, Yeo I, Cheung CMG, Vithana EN, Wong D, Tay WT, 
et al. Relationship of smoking and cardiovascular risk factors 
with polypoidal choroidal vasculopathy and age-related 
macular degeneration in Chinese persons. Ophthalmology 
2011; 118 : 846-52.

31. Tan JSL, Mitchell P, Kifley A, Flood V, Smith W, Wang JJ, 
et al. Smoking and the long-term incidence of age-related 
macular degeneration: The Blue Mountains Eye Study. Arch 
Ophthalmol 2007; 125 : 1089-95.

32. Lee AJ, Rochtchina E, Wang JJ, Healey PR, Mitchell P. Does 
smoking affect intraocular pressure? Findings from the Blue 
Mountains Eye Study. J Glaucoma 2003; 12 : 209-12.

33. Mansouri K, Pajic B, Hafezi F. Effect of cigarette smoking on 
intraocular pressure. J Cataract Refract Surg 2015; 41: 682-3.

34. Belliveau MJ, Jordan DR. Thyroid eye disease. CMAJ 2013; 
185 : 797.

35. Hägg E, Asplund K. Is endocrine ophthalmopathy related to 
smoking? Br Med J (Clin Res Ed) 1987; 295 : 634-5.

36. Chung SM, Gay CA, McCrary JA 3rd. Nonarteritic ischemic 
optic neuropathy. The impact of tobacco use. Ophthalmology 
1994; 101 : 779-82.

37. Hayreh SS, Jonas JB, Zimmerman MB. Nonarteritic 
anterior ischemic optic neuropathy and tobacco smoking. 
Ophthalmology 2007; 114 : 804-9.

38. Behbehani R, Sergott RC, Savino PJ. Tobacco-alcohol 
amblyopia: A maculopathy? Br J Ophthalmol 2005; 89 : 
1543-4.

39. Prakash J, Ryali V, Srivastava K, Bhat PS, Shashikumar R, 
Singal A, et al. Tobacco-alcohol amblyopia: A rare complication 
of prolonged alcohol abuse. Ind Psychiatry J 2011; 20 : 66-8.

40. Kerrison JB. Optic neuropathies caused by toxins and 
adverse drug reactions. Ophthalmol Clin North Am 2004; 17 
: 481-8.



 DHINGRA et al: ILLICIT DRUG EFFECTS ON EYES 237

41. Yang CS, Tsai WJ, Lirng JF. Ocular manifestations and 
MRI findings in a case of methanol poisoning. Eye (Lond) 
2005; 19 : 806-9.

42. Abrishami M, Khalifeh M, Shoayb M, Abrishami M. 
Therapeutic effects of high-dose intravenous prednisolone in 
methanol-induced toxic optic neuropathy. J Ocul Pharmacol 
Ther 2011; 27 : 261-3.

43. Sharma M, Volpe NJ, Dreyer EB. Methanol-induced optic 
nerve cupping. Arch Ophthalmol 1999; 117 : 286.

44. Ranjan R, Kushwaha R, Gupta RC, Khan P. An unusual case 
of bilateral multifocal retinal pigment epithelial detachment 
with methanol-induced optic neuritis. J Med Toxicol 
2014; 10 : 57-60.

45. Seme MT, Summerfelt P, Henry MM, Neitz J, Eells JT. Formate-
induced inhibition of photoreceptor function in methanol 
intoxication. J Pharmacol Exp Ther 1999; 289 : 361-70.

46. Lushine KA, Harris CR, Holger JS. Methanol ingestion: 
Prevention of toxic sequelae after massive ingestion. J Emerg 
Med 2003; 24 : 433-6.

47. Sanaei-Zadeh H, Zamani N, Shadnia S. Outcomes of visual 
disturbances after methanol poisoning. Clin Toxicol (Phila) 
2011; 49 : 102-7.

48. Desai T, Sudhalkar A, Vyas U, Khamar B. Methanol poisoning: 
Predictors of visual outcomes. JAMA Ophthalmol 2013; 131 : 
358-64.

49. Pakravan M, Sanjari N. Erythropoietin treatment for methanol 
optic neuropathy. J Neuroophthalmol 2012; 32 : 325-8.

50. Zamani N, Hassanian-Moghaddam H, Shojaei M, 
Rahimian S. Evaluation of the effect of erythropoietin+ 
corticosteroid versus corticosteroid alone in methanol-induced 
optic nerve neuropathy. Cutan Ocul Toxicol 2018; 37 : 186-90.

51. Acar U, Kucuk B, Sevinc MK, Aykas S, Erdurmus M, Sobaci G, 
et al. Intravitreal erythropoietin injection in late-stage optic 
neuropathy: A safety study on human. Int Ophthalmol 2018; 
38 : 1021-5.

52. Agurell S, Halldin M, Lindgren JE, Ohlsson A, Widman M, 
Gillespie H, et al. Pharmacokinetics and metabolism of delta 
1-tetrahydrocannabinol and other cannabinoids with emphasis 
on man. Pharmacol Rev 1986; 38 : 21-43. 

53. Bramness JG, Khiabani HZ, Mørland J. Impairment due to 
cannabis and ethanol: Clinical signs and additive effects. 
Addiction 2010; 105 : 1080-7.

54. Merzouki A, Molero Mesa J, Louktibi A, Kadiri M, 
Urbano GV. Assessing changes in pupillary size in Rifian 
smokers of kif (Cannabis sativa L.). J Forensic Leg Med 
2008; 15 : 335-8.

55. González Pérez J, Parafita Mato M, Segade García A, 
Díaz Rey A. Intraocular motility, electrophysiological tests 
and visual fields in drug addicts. Ophthalmic Physiol Opt 
1995; 15 : 493-8.

56. Fraunfelder FT, editor. Drug-induced ocular side effects and 
drug interactions, 3rd ed. Philadelphia: Lea & Febiger; 1989. 
p. 494-580.

57. Huestegge L, Radach R, Kunert HJ. Long-term effects 
of cannabis on oculomotor function in humans. 
J Psychopharmacol 2009; 23 : 714-22.

58. Fant RV, Heishman SJ, Bunker EB, Pickworth WB. Acute and 
residual effects of marijuana in humans. Pharmacol Biochem 
Behav 1998; 60 : 777-84.

59. Haddad LM, Shannon MW, Winchester JF. Clinical 
management of poisoning and drug overdose, 3rd ed. 
Philadelphia: Saunders; 1998. p. 529.

60. Mohan H, Sood GC. Conjugate deviation of the eyes after 
Cannabis indica intoxication. Br J Ophthalmol 1964; 
48 : 160-1.

61. Sun X, Xu CS, Chadha N, Chen A, Liu J. Marijuana for 
glaucoma: A recipe for disaster or treatment? Yale J Biol Med 
2015; 88 : 265-9.

62. Pickworth WB, Welch P, Henningfield JE, Cone EJ. 
Opiate-induced pupillary effects in humans. Methods Find 
Exp Clin Pharmacol 1989; 11 : 759-63.

63. Lee HK, Wang SC. Mechanism of morphine-induced miosis 
in the dog. J Pharmacol Exp Ther 1975; 192 : 415-31.

64. Tress KH, El-Sobky AA. Pupil responses to intravenous heroin 
(diamorphine) in dependent and non-dependent humans. Br J 
Clin Pharmacol 1979; 7 : 213-7.

65. Drago F, Panissidi G, Bellomio F, Dal Bello A, Aguglia E, 
Gorgone G, et al. Effects of opiates and opioids on intraocular 
pressure of rabbits and humans. Clin Exp Pharmacol Physiol 
1985; 12 : 107-13.

66. Dortch-Carnes J, Russell KR. Morphine-induced reduction of 
intraocular pressure and pupil diameter: Role of nitric oxide. 
Pharmacology 2006; 77 : 17-24.

67. Rottach KG, Wohlgemuth WA, Dzaja AE, Eggert T, Straube A. 
Effects of intravenous opioids on eye movements in humans: 
Possible mechanisms. J Neurol 2002; 249 : 1200-5.

68. Shiferaw B, Bekele E, Syed S, Fan L, Patel N, Qazi S, et al. 
A case report of acute esotropia in a young woman following 
heroin withdrawal. Case Rep Med 2015; 2015 : 740710.

69. Shah RJ, Cherney EF. Diffuse retinal ischemia following 
intravenous crushed oxymorphone abuse. JAMA Ophthalmol 
2014; 132 : 780-1.

70. Deangelis GG. Testing for drug use: Why, when, and what for. 
Int Pharmacopsychiatry 1972; 7 : 178-98.

71. Leibovitch I, Khoramian D, Goldberg RA. Severe destructive 
sinusitis and orbital apex syndrome as a complication 
of intranasal cocaine abuse. Am J Emerg Med 2006; 
24 : 499-501.

72. Firth AY. Editorial: Ocular effects of criminal drug use. Can J 
Ophthalmol 2006; 41 : 140-6.

73. Alipour F, Hashemi H, Piri N, Asghari H. Ocular manifestations 
of transconjunctival heroin abuse: A case report of an unusual 
route of substance abuse. Cornea 2010; 29 : 110-2.

74. Kumar RL, Kaiser PK, Lee MS. Crystalline retinopathy from 
nasal ingestion of methamphetamine. Retina 2006; 26 : 823-4.



238  INDIAN J MED RES, SEPTEMBER 2019

75. Hazin R, Cadet JL, Kahook MY, Saed D. Ocular 
manifestations of crystal methamphetamine use. Neurotox Res 
2009; 15 : 187-91.

76. Kannan B, Balaji V, Kummararaj S, Govindarajan K. 
Cilioretinal artery occlusion following intranasal cocaine 
insufflations. Indian J Ophthalmol 2011; 59 : 388-9.

77. Baggott MJ, Coyle JR, Erowid E, Erowid F, Robertson LC. 
Abnormal visual experiences in individuals with histories of 
hallucinogen use: A web-based questionnaire. Drug Alcohol 
Depend 2011; 114 : 61-7.

78. Glanville J, Dargan PI, Wood DM. 4-methyl-5- 
(4-methylphenyl)-4,5-dihydrooxazol-2-amine (4,4’-DMAR, 
4,4’-dimethylaminorex): Availability, prevalence of use, 
desired effects and acute toxicity. Hum Psychopharmacol Clin 
Exp 2015; 30 : 193-8.

79. Haidri NH. Anisocoria and pseudoephedrine. N Engl J Med 
1970; 283 : 878.

80. Barrett V, Jordan T. Angle closure risk from proprietary 
medicines. Eye (Lond) 2001; 15 : 248-9.

81. Malihi M, Turbin RE, Frohman LP. Saturday night retinopathy 
with ophthalmoplegia: A case series. Neuroophthalmology 
2015; 39 : 77-82.

82. Stahl SM. Essential psychopharmacology: Neuroscientific 
basis and clinical applications. New York: Cambridge 
University Press; 1996. p. 332-70.

83. Bruce BB, Biousse V, Dean AL, Newman NJ. Neurologic and 
ophthalmic manifestations of fetal alcohol syndrome. Rev 
Neurol Dis 2009; 6 : 13-20.

84. Tahir H, Daruwalla V. Phencyclidine induced oculogyric crisis 
responding well to conventional treatment. Case Rep Emerg 
Med 2015; 2015 : 506301.

85. Pahlitzsch M, Mai C, Joussen AM, Bergholz R. Poppers 
maculopathy: Complete restitution of macular changes in OCT 
after drug abstinence. Semin Ophthalmol 2016; 31 : 479-84.

86. Bral NOG, Marinkovic M, Leroy BP, Hoornaert K, 
van Lint M, ten Tusscher MPMT, et al. Do not turn a blind eye 
to alkyl nitrite (poppers)! Acta Ophthalmol 2016; 94 : e82-3.

87. Fajgenbaum MA. Is the mechanism of ‘poppers maculopathy’ 
photic injury? Eye (Lond) 2013; 27 : 1420-1.

88. Ramrakha P, Moore K. Drug overdoses. Oxford handbook of 
acute medicine, 2nd ed., Ch. 14. Oxford: Oxford University 
Press; 2004. p. 791-838.

89. Martínez-Tadeo JA, Pérez-Rodríguez E, Hernández-Santana G,  
García-Robaina JC, de la Torre-Morín F. Anaphylaxis 
caused by tetrazepam without cross-reactivity with other 
benzodiazepines. Ann Allergy Asthma Immunol 2012; 
108 : 284-5.

90. Almeyda J. Cutaneous reactions to imipramine and 
chlordiazepoxide. Br J Dermatol 1971; 84 : 298-300.

91. Sivilotti ML. Flumazenil, naloxone and the ‘coma cocktail’. 
Br J Clin Pharmacol 2016; 81 : 428-36.

92. Grant WM. Toxicology of the eye, 2nd ed. Springfield, IL: 
Charles G. Thomas; 1974.

93. Homma K, Wakakura M, Ishikawa S. A case of phenobarbital 
induced optic neuropathy. Neuro Ophthalmol 1989; 9 : 357-9.

94. Woodard DR, Woodard RB. Drugs in primary eye care, 2nd ed. 
Connecticut: Appleton and Lange; 1997.

95. Macdonald HRF, Lakshman AD. Poisoning with mandrax. 
Br Med J 1967; 1 : 500-1.

96. Trese M. Retinal hemorrhage caused by overdose of 
methaqualone (Quaalude). Am J Ophthalmol 1981; 91 : 201-3.

97. Inaba DS, Ray GR, Newmeyer JA, Whitehead C. Methaqualone 
abuse. “Luding out”. JAMA 1973; 224 : 1505-9.

98. Friedman J, Westlake R, Furman M. “Grievous bodily 
harm:” gamma hydroxybutyrate abuse leading to a Wernicke-
Korsakoff syndrome. Neurology 1996; 46 : 469-71.

99. McGlone L, Hamilton R, McCulloch DL, MacKinnon JR, 
Bradnam M, Mactier H, et al. Visual outcome in infants born 
to drug-misusing mothers prescribed methadone in pregnancy. 
Br J Ophthalmol 2014; 98 : 238-45.

100. Mulvihill AO, Cackett PD, George ND, Fleck BW. Nystagmus 
secondary to drug exposure in utero. Br J Ophthalmol 
2007; 91 : 613-5.

101. Walhovd KB, Bjørnebekk A, Haabrekke K, 
Siqveland T, Slinning K, Nygaard E, et al. Child 
neuroanatomical, neurocognitive, and visual acuity outcomes 
with maternal opioid and polysubstance detoxification. 
Pediatr Neurol 2015; 52 : 326-32.e1-3.

102. Jian-Wei L, Zhen-Bo H, Shu-Na W, Yu-Guang Z, Ai-Jun D. 
The clinical characteristics of alcohol-related ocular rupture. 
Graefes Arch Clin Exp Ophthalmol 2015; 253 : 1307-11.

103. Firth AY. Ocular sequelae from the illicit use of class A drugs. 
Br Ir Orthopt J 2004; 1 : 10-8.

For correspondence:  Dr Jagat Ram, Department of Ophthalmology, Postgraduate Institute of Medical  
Education & Research, Chandigarh 160 012, India  
e-mail: drjagatram@gmail.com


