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MYDRIASIS

MYDRIASIS

Primary Disciplinary Field(s): Ophthalmology, Neuroscience, Pharmacology, Psychology

1. Core Definition

Mydriasis is defined as the excessive, sustained dilation of the pupil of the eye, characterized by
an abnormal increase in pupillary diameter that is often non-reactive or sluggish in response to
light stimulation. This state goes beyond normal physiological dilation (which occurs naturally in
response to darkness or emotional arousal) and typically implies a disruption in the delicate
regulatory balance of the autonomic nervous system controlling the iris. The source content
accurately identifies mydriasis as the "excessive widening of the pupil," which results from either a
failure of the parasympathetic system to constrict the pupil or an overactivation of the sympathetic
system promoting dilation.

The core function of the pupil is to regulate the amount of light reaching the retina, accomplished
by the actions of two antagonistic muscles within the iris: the circular sphincter pupillae muscle
and the radial dilator pupillae muscle. In mydriasis, the sphincter muscle is inhibited or
paralyzed, or the dilator muscle is excessively stimulated. The resulting large pupil size severely
limits the eye's ability to focus (accommodation) and causes notable symptoms such as
photophobia (extreme light sensitivity) and blurred vision, especially when attempting to view near
objects.

Clinically, the presence of mydriasis serves as an essential diagnostic sign, particularly in
neurology and emergency medicine. A fixed and dilated pupil, especially when unilateral, may
signify severe neurological compromise, such as compression of the Oculomotor nerve (CN III)
due to mass effect or rising intracranial pressure. Therefore, understanding the etiology--whether
pharmacological, traumatic, or pathological--is critical for immediate patient management and
prognosis.

2. Physiological Mechanism of Dilation

Pupillary movement is a classic example of autonomic control, relying on the opposing forces of
the sympathetic and parasympathetic nervous systems. The parasympathetic system mediates
pupillary constriction (miosis). This pathway originates in the Edinger-Westphal nucleus, travels via
CN I, and synapses in the ciliary ganglion before releasing acetylcholine onto the muscarinic
receptors of the sphincter pupillae muscle. Activation of these receptors causes the sphincter
muscle to contract, decreasing pupillary diameter.

In contrast, the sympathetic system mediates pupillary dilation (mydriasis). This pathway involves
a complex, three-neuron chain originating in the hypothalamus, synapsing in the superior cervical
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ganglion, and ultimately releasing norepinephrine onto the alpha-adrenergic receptors of the
dilator pupillae muscle. Contraction of the radial dilator fibers pulls the iris inward, increasing the
pupil's aperture.

Mydriasis occurs when there is an imbalance that shifts control toward the sympathetic pathway.
This may happen via direct stimulation of the adrenergic receptors (sympathomimetic effect) or,
crucially, through the blockade of the parasympathetic cholinergic input. As highlighted in the
source material, anticholinergic drugs like scopolamine achieve mydriasis by acting as
competitive antagonists at the muscarinic receptors on the sphincter pupillae, effectively paralyzing
the muscle and preventing constriction. The resulting unopposed sympathetic tone leads to
excessive dilation.

3. Etiologies of Mydriasis

The causes leading to pupil dilation are diverse, ranging from benign pharmacological interventions
to life-threatening pathological states. These etiologies are generally categorized based on the
mechanism of disruption to the autonomic control of the iris.

Pharmacological Mydriasis: This is the most common iatrogenic cause, often induced
purposefully for medical examinations. Agents fall into two classes: Anticholinergics (e.g.,
atropine, tropicamide, cyclopentalate) block parasympathetic input, leading to paralysis of the
sphincter muscle. Sympathomimetics (e.g., phenylephrine, cocaine, amphetamines) enhance
sympathetic input by stimulating adrenergic receptors or increasing norepinephrine release.
Accidental exposure, such as transferring residual scopolamine from a transdermal patch to the
eye, can also result in profound, unilateral mydriasis.

Pathological Mydriasis (Neurological): When mydriasis is non-pharmacological, it raises
suspicion for neurological compromise. The most acute concern is compression of the Oculomotor
nerve (CN lll), often caused by an expanding intracranial mass, such as a posterior communicating
artery aneurysm or uncal herniation. Since the parasympathetic fibers travel along the exterior of
CN lll, they are highly susceptible to compression, resulting in a fixed, dilated pupil--a classic sign
of impending brain herniation and rising intracranial pressure.

Traumatic Mydriasis: Direct blunt force trauma to the eye can cause mechanical disruption of the
iris architecture. This can lead to tears or segmental paralysis of the sphincter muscle, a condition
known as traumatic iridoplegia. In these cases, the neurological pathways remain intact, but the
effector muscle is physically damaged, resulting in a pupil that is often distorted, fixed, and non-
reactive to light.

Adie's Tonic Pupil: This benign, but confusing, condition involves damage to the ciliary ganglion
or the short ciliary nerves, leading to decreased parasympathetic innervation. The pupil is typically
large and sluggishly reactive (tonic), often taking an abnormally long time to constrict or redilate.
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4. Clinical Presentation and Diagnosis

The clinical presentation of mydriasis is dominated by functional visual impairment. The increased
pupillary aperture results in a significant reduction in the depth of focus, leading to cycloplegia
(paralysis of the ciliary muscle) and subsequent blurred vision, particularly for near tasks. The most
prominent complaint is photophobia, as the non-constricting pupil fails to reduce light intensity in
brightly lit environments, causing discomfort and dazzling.

Diagnostic evaluation begins with a meticulous pupillary examination, including assessment of size
in both light and dark, and testing the direct and consensual light reflexes. The key objective is to
determine whether the mydriasis is due to impaired constriction (parasympathetic failure) or
enhanced dilation (sympathetic overdrive). A unilaterally large pupil that reacts poorly to light
suggests either oculomotor nerve palsy or pharmacological blockade.

Pharmacological testing is often utilized to distinguish between causes. For instance, if a dilated
pupil is suspected to be due to high-dose anticholinergic exposure, topical administration of weak
pilocarpine (a cholinergic agonist) will typically fail to constrict the pupil because the receptors are
saturated and blocked. Conversely, if the cause is an Adie's pupil, the denervated sphincter
muscle becomes hypersensitive to even weak pilocarpine, resulting in paradoxical constriction.

5. Differentiating Mydriasis from Anisocoria

While a unilateral mydriasis is a form of anisocoria (unequal pupil size), it is crucial to understand
that anisocoria encompasses conditions where either pupil is abnormal--the excessively large one
or the excessively small one. The evaluation aims to localize the underlying neurological lesion by
determining which pupil size is pathological.

Clinicians assess pupil size under two distinct conditions: bright light and darkness. If the
difference in pupil size is more pronounced in the light, the larger pupil is the abnormal one,
indicating a failure of constriction (mydriasis, a parasympathetic defect). If the difference is more
pronounced in the dark, the smaller pupil is the abnormal one, indicating a failure of dilation
(miosis, a sympathetic defect, such as Horner's syndrome). This simple diagnostic maneuver
provides immediate guidance toward the compromised autonomic pathway. An accurate
differentiation is vital because a pupil that is abnormally large in the light suggests potential
compression of CN Il (life-threatening), whereas a pupil that is abnormally small in the dark
suggests sympathetic disruption (e.g., carotid dissection or lung tumor), which also requires urgent
investigation.

6. Therapeutic and Clinical Applications

The intentional induction of mydriasis is a cornerstone of diagnostic and interventional
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ophthalmology. By pharmacologically dilating the pupil (cycloplegic refraction), the eye care
specialist gains an unobstructed, panoramic view of the internal structures, particularly the vitreous
humor, the optic nerve head, and the peripheral retina. This visualization is essential for screening
and managing numerous ocular pathologies, including macular degeneration, retinal tears, and
diabetic retinopathy.

In a therapeutic context, mydriasis is sometimes induced to stabilize or immobilize the iris and
ciliary body post-surgically, particularly following intraocular procedures like cataract surgery, or to
prevent the formation of posterior synechiae (adhesions) between the iris and the lens capsule
during inflammatory conditions such as uveitis. The choice of mydriatic agent--whether a strong
anticholinergic like atropine for prolonged therapeutic effect, or a short-acting agent like
tropicamide for quick diagnostic assessment--is tailored to the specific clinical need.

7. Potential Complications and Risks

While essential for diagnostic procedures, induced mydriasis is not without risk. The most serious
potential complication is the precipitation of an acute angle-closure glaucoma attack. In
individuals predisposed to narrow anterior chamber angles, pupillary dilation causes the peripheral
iris tissue to thicken and bunch up, mechanically blocking the outflow of aqueous humor through
the trabecular meshwork. This rapid obstruction leads to a sudden and severe spike in intraocular
pressure, which constitutes a medical emergency requiring immediate pressure-lowering treatment
to prevent irreversible damage to the optic nerve.

Furthermore, the use of mydriatic drops can lead to temporary systemic absorption, particularly
with anticholinergic agents. Systemic effects, especially relevant in pediatric and elderly
populations, can include tachycardia, dry mouth, fever, urinary retention, and central nervous
system toxicity manifesting as confusion or delirium. For mydriasis resulting from pathological
causes, such as trauma or neurological compression, the complication is inherent to the underlying
disease; in these cases, the dilated pupil itself is a warning sign of severe, potentially fatal, brain
injury requiring prompt neurosurgical intervention.
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