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Abstract
Blepharoptosis is present when the upper eyelid is lower than its normal anatomic position in primary gaze. This is 
secondary to a neuromuscular imbalance with weakening of the upper eyelid retractors in relation to the protractors. 
As the degree of ptosis worsens, significant functional and cosmetic concerns often arise. To adequately address 
these concerns, ptosis is divided into categories based on the underlying pathogenesis: aponeurotic, myogenic, 
neurogenic, mechanical, or traumatic. Within these categories, it is important to determine if the ptosis is congenital 
or acquired as diagnostic and therapeutic approaches often vary between these two distinctions. The goal of this 
review is to summarize the classification, evaluation, management, and potential pitfalls of both acquired and 
congenital ptosis.
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INTRODUCTION
Blepharoptosis, commonly referred to as ptosis, is present when the upper eyelid is lower than its normal 
anatomic position in primary gaze. The term is derived from the Greek expression blepharon “eyelid” 
and ptōsis “act of falling”[1,2]. The average adult upper eyelid margin rests 0.5-2 mm below the superior 
corneal limbus with ptosis being classified as mild (1-2 mm), moderate (3-4 mm), or severe (> 4 mm)[3]. 
As the degree of ptosis worsens, significant functional and cosmetic concerns often arise. Blepharoptosis 
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is generally classified into categories based on the underlying pathogenesis: aponeurotic, myogenic, 
neurogenic, mechanical, and traumatic[4]. Within these classifications, there are further subdivisions to aid 
diagnosis and management based on whether the ptosis is congenital or acquired, unilateral or bilateral, 
isolated or syndromic, or symptomatically driven by cosmetic or functional deficits. The goal of this review 
is to summarize the classification, evaluation, management, and potential pitfalls of both acquired and 
congenital ptosis.

ANATOMY
Ptosis often serves as a harbinger of underlying pathology along the neuromuscular pathway of the eyelid 
retractors. To differentiate the many etiologies of ptosis, an intimate knowledge of this pathway is necessary. 
Elevation of the upper eyelid is a complex process accomplished by three different retractors, each with its 
own distinct innervation. Any direct or indirect impact on these muscles can result in blepharoptosis[5].

Levator palpebrae superioris, commonly referred to as the levator, is a striated muscle that serves as the 
primary retractor of the upper eyelid. The levator originates from the lesser wing of the sphenoid above 
the annulus of Zinn and travels anteriorly to the superior transverse ligament (Whitnall’s ligament) that 
functions as a check ligament transferring the anterior-posterior vector of force to a superior-inferior 
vector which functions to lift the eyelid. The levator muscle belly tapers to the levator aponeurosis that 
divides into an anterior and posterior portion just superior to the tarsal border. The anterior portion inserts 
on the pretarsal orbicularis, forming the eyelid crease, while the posterior portion inserts on the lower 
anterior surface of the tarsus. The levator muscle belly is 40 mm in length with the levator aponeurosis 
adding an additional 14-20 mm[6]. The levator is innervated by a central common oculomotor nerve (CN-III) 
subnucleus located in the rostral midbrain. After exiting the brainstem, CN-III travels between the 
posterior cerebral and superior cerebellar arteries prior to entering the roof of the cavernous sinus where 
it receives sympathetic fibers from the internal carotid artery plexus. CN-III then passes through the 
oculomotor foramen before branching into the superior division of the oculomotor nerve and inserting on 
the inferior surface of the levator[7].

Müller’s muscle is a sympathetically innervated smooth muscle that serves as an accessory retractor of the 
upper eyelid. It originates underneath the levator aponeurosis 12-13 mm above the upper tarsal margin and 
inserts at the superior tarsal border. An important surgical landmark is the peripheral arterial arcade that 
can be found running between Müller’s muscle and the levator aponeurosis. Müller’s muscle is responsible 
for about 2 mm of eyelid retraction[7].

The frontalis muscle, innervated by the facial nerve, is the weakest of the upper eyelid retractors. It 
indirectly raises the upper eyelid 2 mm or less by lifting the eyebrows and does not utilize a bony origin or 
insertion.

CLASSIFICATION
Blepharoptosis is subject to many classification systems that represent the diagnostic, prognostic, and 
therapeutic facets of its various diverse presentations. While each system holds merit in patient counseling 
or surgical management, this review will discuss classifications based on the underlying pathogenesis: 
aponeurotic, myogenic, neurogenic, mechanical, and traumatic[4]. 

Aponeurotic ptosis
Aponeurotic or “senile” ptosis is the most commonly encountered form of ptosis in the United States, 
accounting for approximately 60% of ptosis referrals[8]. The levator palpebrae superioris undergoes a slow, 
chronic disinsertion from the tarsal plate as a result of cumulative age-related degeneration and gravity. 
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This is frequently described by the patient as a gradual, bilateral process but is often asymmetric. While 
the inciting stimulus is often involutional changes, certain insults can hasten this degenerative process. 
Intraocular surgery (eyelid speculum), frequent digital manipulation of the eyelids (allergies, blepharitis, 
compulsions, long-term contact lens use), and chronic eyelid inflammation have been shown to promote 
aponeurotic ptosis formation[9-13]. The levator function is often within the normal range (> 10 mm) even in 
the setting of moderate to severe ptosis. Examination can show a well-formed lid crease that is higher than 
its normal anatomic position secondary to dehiscence of the anterior portion of the levator aponeurosis 
from the pretarsal orbicularis. The affected eyelid will also remain ptotic in all gazes including downgaze, 
which explains the difficulty reading that many patients with aponeurotic ptosis experience. Although rare, 
congenital aponeurotic ptosis can occur when the distal levator aponeurosis fails to attach to the anterior 
surface of the tarsus around the 10th week of embryonic development[14]. The levator function remains 
grossly preserved with variable heights of a well-formed lid crease. Of important distinction, congenital 
aponeurotic blepharoptosis can manifest a significant amount of ptosis (3-4 mm) without lid lag on 
downgaze as is commonly seen in many other dystrophic forms of congenital ptosis[14].

Myogenic ptosis 
Myogenic ptosis stems from the presence of a myopathy, a disorder primarily of the levator palpebrae 
superioris. Myogenic ptosis can present as congenital or acquired, acute or chronic, unilateral or bilateral, 
and isolated or syndromic. We will discuss congenital vs. acquired etiologies as myogenic ptosis is 
reportedly the most common form of congenital ptosis in oculoplastic practice in both the United States 
and the United Kingdom[15,16]. 

Isolated congenital myogenic ptosis in certain studies comprised 74%-76% of ptosis cases in the pediatric 
age group[15,16]. The classic presentation is a non-progressive ptosis that is unilateral in 75% of cases and 
asymmetric when bilateral[17]. Recent histopathological studies of isolated congenital myogenic ptosis have 
shown a dysgenesis of the anterior portion of the levator palpebrae superioris with striated muscle fiber loss 
and loose connective tissue proliferation, which impairs the ability of the levator to contract or relax[18-20]. 
Examination findings are reflective of the histopathology where levator function is markedly decreased, and 
the upper eyelid crease is poorly formed or absent in severe cases. In contrast to congenital aponeurotic 
ptosis, there is often significant lid lag in downgaze (von Graefe’s sign) with baseline lagophthalmos in 
some cases. Concomitant dysgenesis of the superior rectus can be seen in 5% of cases leading to a poor 
Bell’s phenomenon and monocular elevation deficiency strabismus[17]. 

Blepharophimosis ptosis epicanthus inversus syndrome (BPES) is a sporadic or autosomal dominant 
(chromosome 3q22) inherited disorder that represents another clinically significant form of congenital 
myogenic ptosis. The syndrome classically entails horizontal and vertical shortening of the eyelids with 
epicanthus inversus. Additional features often include hypertelorism and/or telecanthus, hypoplasia of 
the superior orbital rim, hypoplasia of the nasal bridge, and/or ear deformities. Histopathologic features 
of BPES demonstrate striated muscle fiber atrophy and fat infiltration supportive of levator dysgenesis. 
The resulting ptosis is usually bilateral, symmetric, and severe with levator function < 4 mm. Examination 
findings classically demonstrate a poorly formed eyelid crease, lid lag in downgaze, anomalous head 
positioning, and severe frontalis over-action to clear the visual axis[21,22]. Correction with a frontalis sling is 
often required to account for poor levator function. 

Acquired myogenic ptosis includes primary inherited myopathies with a chronic, progressive decline in 
levator function as well as secondary myopathies that are associated with systemic conditions. Primary 
inherited myopathies are comprised of the mitochondrial and autosomal dominant/recessive inherited 
disorders listed in Table 1. Chronic progressive external ophthalmoplegia (CPEO) represents the most 
prevalent primary inherited myopathy[8,23]. These affected individuals typically present at 30-40 years of age 
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with bilateral ptosis and ophthalmoplegia, which can accompany sensorineural hearing loss and dysphagia. 
Despite often severe extraocular motility deficits, patients can frequently present without diplopia. A 
significant distinction should be made for Kearns-Sayre syndrome (KSS), which mimics CPEO with the 
exceptions of onset before 20 years of age, bilateral pigmentary retinopathy, cardiovascular conduction 
deficits, CSF protein > 1 g/L and cerebellar ataxia. Both CPEO and KSS develop mitochondrial DNA 
deletions that impair oxidative phosphorylation as an essential process for the metabolic demands of active 
muscle. Diagnostic muscle biopsy shows “ragged red fibers” with Gomori trichrome staining and can often 
be gathered from the orbicularis muscle during ptosis repair. Oculopharyngeal muscular dystrophy (OPMD) 
and myotonic dystrophy (MD) also develop adult onset progressive ptosis and external ophthalmoplegia. 
OPMD is diagnosed via autosomal dominant PABPN1 gene mutation with systemic dysphagia and 
proximal limb weakness, while MD is diagnosed via DMPK gene mutation and clinical findings of 
cardiomyopathy, frontal balding, and testicular atrophy[23]. Examination findings for these conditions show 
bilateral, symmetric, and moderately to severely decreased levator function with the ptotic eyelid often 
impeding the central visual axis. Surgery is typically deferred until it involves the central visual axis, given 
that there is a high incidence of recurrence despite operative intervention[24]. Secondary myopathies that 
have been reported to induce myogenic ptosis include heavy metal toxicity, periocular steroid injections, 
and HIV HAART therapy[25-27]. 

Neurogenic ptosis 
Neurogenic ptosis is an uncommon cause of ptosis that can signal serious underlying systemic conditions. 
Ptosis represented by this classification is secondary to an innervational deficit of the upper eyelid 
retractors. Involved neural pathways primarily include the oculomotor nerve (CN-III) and the sympathetic 
nervous system. Studies estimating the prevalence of neurogenic ptosis in oculoplastic practice have found 
that it accounts for 5%-15% of ptosis referrals depending on the featured age demographic[8,15,28].

Acquired and congenital neurogenic ptosis is commonly caused by an injury to CN-III as the neural 
conduit to the levator palpebrae superioris. The most commonly acquired CN-III insult is microvascular 
ischemia, driven by the vasculopathic risk factors of diabetes, hypertension, hyperlipidemia, and 
smoking[29]. However, serious etiologies such as a posterior communicating (PCOM) aneurysm, giant cell 
arteritis, trauma, or malignancy (perineural invasion of squamous cell carcinoma) should be considered 
in the appropriate clinical setting[30]. Patients commonly present with acute onset diplopia and ptosis with 
classic CN-III palsy on examination findings of ptosis, pupillary mydriasis, and ocular motility deficits. 
Although neuroimaging in pupil sparing CN-III palsies is subject to debate, urgent CTA/MRA evaluation 
for a PCOM aneurysm should be pursued in the presence of pathologic mydriasis. Published studies 
estimate that only 25% of microvascular CN-III palsies involve the pupil[31,32]. Likewise, impairment of 
pupillary function has been found in 86%-95% of patients with PCOM aneurysms as parasympathetic 
innervation runs superficially along CN-III[33]. Examination of the eyelids often shows moderate to severe 
unilateral ptosis with varying levator function based on whether the neuropathy is partial or complete. 
Insults to the oculomotor nucleus in the midbrain can produce an acute bilateral ptosis via involvement of 
the caudal central subnucleus that supplies innervation to bilateral levator palpebrae superioris muscles. 

Table 1. Inherited myopathies 

Myopathy Pattern of inheritance 
Chronic progressive external ophthalmoplegia Mitochondrial 
Kearns-Sayre syndrome Mitochondrial 
Mitochondrial encephalopathy lactic acidosis stroke-like episodes Mitochondrial
Myotonic dystrophy Autosomal dominant DMPK gene mutation
Oculopharyngeal muscular dystrophy Autosomal dominant PABPN1 gene mutation
Oculopharyngodistal myopathy Autosomal dominant/recessive LRP12 gene mutation
Facioscapulohumeral muscular dystrophy Autosomal dominant chromosome 4-D4Z4 deletion



Floyd et al. Plast Aesthet Res 2021;8:1  I  http://dx.doi.org/10.20517/2347-9264.2020.110                                       Page 5 of 20

Spontaneous recovery is expected within 3 months in 70% of microvascular nerve palsies; however, CN-III 
damage due to trauma or compression may require surgical intervention to achieve ptosis resolution[29,34]. 
Blepharoptosis correction in congenital CN-III palsies can represent a particularly challenging management 
situation with exposure keratitis and amblyopia often contributing to a disappointing visual prognosis after 
frontalis sling repair[35,36]. 

Marcus Gunn jaw-winking (MGJW) syndrome represents the most common form of congenital neurogenic 
ptosis secondary to synkinesis. Synkinesis is a process where voluntary muscle activation triggers a 
simultaneous involuntary contraction of muscles that share the same or different innervation. Aberrant 
connections form between CN-III supplying the levator palpebrae superioris and CN-V supplying the 
muscles of mastication. This can be observed during nursing as elevation of the unilateral, ptotic eyelid 
occurs during sucking, swallowing, or chewing. The most common jaw movement that initiates elevation of 
the ptotic eyelid is lateral mandibular movement to the contralateral side via the external pterygoid. If the 
ptosis becomes visually significant, denervation and/or surgical correction can be considered. 

Congenital cranial dysinnervation disorders (CCDDs) represent a rare etiology of congenital neurogenic 
ptosis that occurs as a result of aberrant innervation of facial and ocular musculature. This generally arises 
from dysgenesis or agenesis of the cranial nerve nuclei or their axonal connections with many having 
suspected or confirmed genetic etiology. Congenital fibrosis of the extraocular muscles (CFEOM), Duane 
retraction syndrome (DRS), Möbius syndrome, and monocular elevation deficiency can result in congenital 
ptosis with varying degrees of neurogenic dysinnervation[37,38].  

Horner syndrome (HS) occurs secondary to a disruption in the sympathetic nervous system that extends 
from the posterolateral hypothalamus to the iris dilator muscle and Müller’s muscle. Incidence in two 
oculoplastic referral centers found that HS represented 1%-2% of new ptosis presentations[8,16,28]. As an 
acquired condition, HS manifests as a mild 1-2 mm neurogenic ptosis, pupillary miosis, and/or anhidrosis 
that are ipsilateral to the location of the sympathetic damage. Congenital HS can further demonstrate 
decreased iris pigmentation from the absence of a sympathetic trophic effect on iris melanocytes. Given 
the significant length that the sympathetic nervous system must travel to innervate the eye, there are many 
different conditions that can present as a HS. Etiologies seen in Table 2 are classified as first-, second-, and 
third-order on the basis of the location of the insult in the sympathetic neural pathway. Pharmacological 
drop testing in the office can localize and/or diagnose HS. Cocaine drops at 4 or 10% concentration will 
fail to dilate the pupil if HS is present, whereas 0.5 or 1% apraclonidine drops will dilate the pupil if HS 
is confirmed. Further localization of HS to first- or second-order etiologies can be accomplished using 

Table 2. Horner syndrome pathology 

Location Pathology
First-order lesions: posterolateral 
hypothalamus to C8-T2 in spinal column

Cervical disc disease
Syringomyelia
Cerebrovascular accident
Hemorrhage
Demyelination
Neoplasia

Second-order lesions: C8-T2 in spinal 
column to superior cervical ganglion

Neuroblastoma
Thyroid malignancy
Brachial plexus injury
Pancoast lung tumor
Thoracic aortic aneurysm
Iatrogenic 

Third-order lesions: superior cervical 
ganglion to Muller’s muscle 

Carotid artery dissection
Cavernous sinus pathology
Cluster headache
SUNCT headache
Otitis media
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1% hydroxyamphetamine. Full dilation occurs in an intact sympathetic nervous system or preganglionic 
HS, but poor or no dilation occurs in a postganglionic Horner[39]. Drop testing can be a useful clinical 
adjunct, but this does not replace the need for MRI evaluation of the brain, spine, and thorax to exclude 
more sinister pathologies. Oculosympathetic imaging can allow for timely detection of potentially life-
threatening carotid artery dissection, the most common identifiable etiology of acquired HS[40,41]. Once 
the underlying sympathetic lesion has been addressed, evaluation for ptosis repair via traditional levator 
advancement, Müller’s muscle-conjunctiva resection, or Fasanella-Servat procedure can occur[42]. 

Myasthenia gravis (MG), an acquired autoimmune condition, occurs when acetylcholine receptor 
autoantibodies disrupt post-synaptic neuromuscular junctions, and hence, it can also be seen classified 
as a myogenic ptosis. Acquired ptosis is the most common ocular sign in MG with unilateral, bilateral, 
or alternating laterality and variable levator function accompanying systemic manifestations such as 
variable proximal motor weakness, dysphagia, and dysarthria. Examinations findings include Cogan’s lid 
twitch, fatigue with prolonged upgaze, incomitant strabismus, and external ophthalmoplegia. Ptosis can 
temporarily improve with edrophonium/pyridostigmine testing (acetylcholinesterase inhibitor) or ice pack 
testing (slowed enzymatic activity of acetylcholinesterase). Surgical ptosis correction requires meticulous 
selection of candidates that have experienced medical therapy failure or have been stable on medical 
therapy for 3-4 years[43]. With external levator advancement, 80%-90% of patients can achieve increased 
lid height[44,45]. However, preoperative counseling remains paramount as objective improvement has been 
shown to not always confer subjective satisfaction[44]. While MG is often acquired as a young adult, there 
are rare instances where a similar presentation of congenital myasthenic syndrome can cause congenital 
neurogenic ptosis in a newborn. The pathogenesis of these two similar clinical phenotypes is different 
with congenital myasthenic syndrome occurring as a result of a genetically inherited protein abnormality 
affecting post-synaptic acetylcholine receptors. This can be managed medically with anticholinesterase 
inhibitors or via a potassium channel inhibitor, such as 3,4-diaminopyridine[46].

Botulinum toxin can also inadvertently cause an acquired neurogenic ptosis when injected in the 
periorbital tissue. This can occur in the setting of periocular injections that spread locally into the levator. 
In contrast to MG auto-antibodies that affect the post-synaptic neuromuscular junction, botulinum toxin 
and its derivatives work to block release of acetylcholine from pre-synaptic nerve terminals via cleavage of 
docking proteins. This neurogenic ptosis effect is temporary, often occurring 2-10 days after treatment and 
resolving within 2-4 weeks[47,48]. 

A number of supranuclear conditions can result in acquired neurogenic ptosis including cerebrovascular 
accidents (especially right hemispheric lesions and large infarctions), multiple sclerosis, traumatic brain 
injury, Wernicke’s encephalopathy, and meningitis[3,49-52]. 

Mechanical ptosis 
Mechanical ptosis results from the inability of the upper eyelid to retract secondary to mass effect 
preventing retraction under the orbital rim, cicatricial changes of the surrounding skin/conjunctiva, or 
mass effect generating a downward force that cannot be overcome by the eyelid retractors. This is most 
commonly acquired in the adult population via involutional brow ptosis, dermatochalasis, and large 
chalazia causing mildly decreased levator excursion and mild to moderate ptosis. Acquired cicatricial 
skin changes and symblepharon formation can also prevent the eyelid from fully opening as a secondary 
manifestation of ocular cicatricial pemphigoid and Stevens-Johnson syndrome[3]. As opposed to the 
aforementioned etiologies that likely require surgical correction, many causes of mechanical ptosis can 
resolve with conservative therapy. Idiopathic orbital inflammation, postoperative/traumatic edema, and 
eyelid hematomas often resolve with medical therapy or close observation. Failure of the mechanical 
ptosis to resolve or suspicion for malignancy should prompt the clinician to pursue an orbital MRI with 
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fat suppression and gadolinium contrast for better characterization[17]. Primary and metastatic eyelid 
malignancies such as Merkel cell carcinoma, sebaceous cell carcinoma, scirrhous breast cancer, small cell 
lung carcinoma, prostate carcinoma, renal cell carcinoma, medullary thyroid carcinoma, and lymphoma 
have all been documented to initially present to the clinical setting under the guise of ptosis[53-57].

Mechanical ptosis also holds clinical importance in the pediatric population. Infectious pre-septal and 
post-septal cellulitis is a frequent oculoplastics consultation that presents with significant ptosis. While this 
condition often resolves with antibiotic therapy, potentially amblyogenic ptosis has been shown to persist in 
1%-2% of patients over 7 months after resolution of the acute infectious process[58]. Benign malignancies of 
the eyelid such as capillary hemangiomas and plexiform neurofibromas (neurofibromatosis type I) can also 
induce ptosis and amblyopia in vulnerable infants. Plexiform neurofibromas manifest as a lateral “S-shaped” 
ptosis and are accompanied by thickening of the eyelid. Studies addressing plexiform neurofibromas of 
the eyelid have demonstrated refractive or deprivation amblyopia in up to 43% of children evaluated[59,60]. 
Similar to adults, an orbital MRI with fat suppression and gadolinium contrast should be pursued 
for better characterization of any eyelid mass, as more sinister neuroblastoma or rhabdomyosarcoma 
can also occur in young children[61,62]. Although exceedingly rare, hidrocystomas, encephaloceles, and 
meningoencephaloceles can present as congenital mechanical ptosis and often require surgical excision[63-65].

Traumatic ptosis 
Traumatic ptosis occurs in the setting of damage to the levator palpebrae superioris, levator aponeurosis, 
Müller’s muscle, frontalis muscle, or the innervation that supplies these upper eyelid retractors. The 
mechanism of injury can include direct or indirect muscular injury, neurotoxins, mass effect from scars 
or foreign bodies, iatrogenic damage, cranial nerve damage, or cicatricial tethering of the skin. This 
classification represents a heterogenous collection that combines aspects of aponeurotic, myogenic, 
neurogenic, and mechanical ptosis with each case. The levator function, marginal reflex distance, severity of 
ptosis, and examination findings also reflect this variability. When addressing traumatic ptosis, a period of 
3 months or more should be allowed for observation and spontaneous recovery from traumatic edema and 
hemorrhage. While a significant amount of traumatic ptosis resolves during this time, surgical intervention 
is often necessary to address functional deficits. Jacobs et al.[66] showed that patients can benefit from 
tailored surgical approaches based on the distinct subtype of traumatic ptosis encountered (i.e., myogenic, 
aponeurotic, mechanical, neurogenic). Of note, rare cases of post-traumatic CN-III neurogenic ptosis can 
develop remote synkinesis involving the levator palpebrae superioris years after the initial injury. While 
traumatic ptosis by definition is not a dysgenesis, congenital traumatic ptosis has been shown to occur 
secondary to birth trauma[3].

Pseudoptosis 
Pseudoptosis must also be considered when evaluating ptosis referrals. The deceptive appearance of a 
drooping eyelid with intact levator, Müller’s, and frontalis muscle function should be differentiated from 
true ptosis by careful clinicians. Pseudoptosis is most commonly caused by dermatochalasis where the 
upper eyelid skin overhangs the lashes giving a false perception of lower eyelid station[67]. Additional 
etiologies of pseudoptosis include microphthlamos, enophthalmos, phthisis bulbi, voluntary ptosis, and 
synkinesis[68,69]. 

Synkinesis represents an uncommon, but clinically relevant etiology of acquired pseudoptosis. It can cause 
pseudoptosis via aberrant regeneration of CN-VII and CN-III[70]. Aberrant regeneration of CN-VII after 
Bell’s palsy, surgical injury, and trauma can lead to increased tone of the orbicularis oculi. This causes 
a narrowing of the vertical palpebral fissure and the appearance of ptosis, but levator function remains 
intact. Aberrant regeneration of CN-III may occur secondary to compression or trauma but does not occur 
with microvascular ischemia. It is presumed that this is due to the lack of endoneurial disruption with 
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microvascular ischemia. Although not confirmed, it is proposed that traumatic or compressive endoneurial 
disruption allows for misdirection of regenerating axons and resulting synkinesis[71-73]. Examination of the 
patient often shows true ptosis in the affected eye as a sequela of the original CN-III palsy. Upon activation 
of the synkinetic innervation, most commonly in adduction or infraduction (pseudo-von Graefe sign), 
the affected eyelid becomes retracted and the contralateral eyelid can develop pseudoptosis as a result of 
Hering’s law of equal innervation. Surgical correction of the eyelid with true ptosis can be pursued with 
appropriate preoperative patient counseling, given the challenging relationship between the extraocular 
muscles and the aberrantly innervated levator palpebrae superioris[74]. 

EVALUATION
To differentiate the many etiologies of ptosis discussed above, a thorough clinical evaluation is warranted. 
Special attention must be given towards the patient’s subjective history, objective examination, and ancillary 
testing. 

History
Patients that present for ptosis evaluation often report complaints that are both functional and cosmetic. 
Functional ptosis can cause eyelid fatigue, headaches from frontalis recruitment, chin-up head tilt, neck 
pain, difficulty driving or reading, and decreased peripheral vision[75]. Cosmetic complaints often focus on 
achieving facial symmetry as the perception of ptosis severity can be exacerbated by asymmetric eyelid 
features. Most cosmetic evaluations seek to achieve an appearance reflective of the patient’s own youth, 
thus clinical photographs of the eyelid crease and contour as a younger adult can be helpful in achieving an 
optimal surgical plan. While patients may not volunteer such additional details, pointed questioning should 
assess for diplopia, diurnal variation, pain, exacerbating/alleviating factors, trouble swallowing, trouble 
speaking, or recent onset of other neurologic symptoms. A thorough ocular and medical history of the 
patient and family should be documented with attention to important factors such as dry eye symptoms, 
thyroid eye disease, bleeding diatheses, cerebrovascular events, prior eyelid surgeries, and prior trauma 
(eyes, head, or neck) that can influence surgical planning. Use of anticoagulants, aspirin, nonsteroidal anti-
inflammatory drugs, vitamin E, and gingko and other herbal medications should also be documented[76].

When evaluating adults and particularly pediatric patients, the age of onset and the duration of ptosis is an 
important inquiry. Acute onset ptosis in young patients can indicate a more serious underlying problem, 
while chronic ptosis can carry an increased risk of amblyogenic visual loss. Cosmetic and social concerns 
are also of great importance in the pediatric population where patient are perceived to be more intelligent, 
trustworthy, and happy following their ptosis repair[77].

Clinical examination 
A complete ophthalmic and neurologic examination is warranted to properly evaluate a patient with ptosis. 
Systemic motor weakness, anomalous head positioning, facial asymmetry, synkinesis, strabismus, abnormal 
speech, and difficulty swallowing can be passively observed while taking an oral history from the patient. 
Frontalis excursion with elevated eyebrows should be noted for every patient as this must be neutralized to 
ensure correct assessment of levator and Müller’s muscle function.

Best corrected visual acuity with refraction, careful pupil examination (anisocoria, afferent pupillary 
defect), and intraocular pressure should be recorded. Strabismus should be evaluated in the cardinal 
gazes. Ductions and versions should be performed with active observation for signs such as Cogan’s lid 
twitch (overshooting of the upper lid from upgaze to downgaze), von Graefe’s sign (lagging of the upper 
lid on downgaze), gaze-evoked pain, and supraduction limitation. Fatigable upgaze should be evaluated 
and supplemented with an ice test if high level of suspicion for MG exists. Palpation of the eyelids, 
lacrimal gland, and orbit should be performed with further assessment via exophthalmometer if proptosis, 
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resistance to retropulsion, or enophthalmos is suspected. Evaluation of Bell’s phenomenon, orbicularis 
function, and corneal sensation should be performed if poor corneal coverage is present. A thorough 
slit lamp examination should be conducted with attention towards the ocular surface health (blepharitis, 
meibomian gland disease, low tear meniscus, and increased tear break up time). Dilated fundus exam 
should be documented to assess for associated lens opacities MD, retinopathy (Kearns-Sayre syndrome), or 
fundus cyclotorsion. However, this should be delayed until a full eyelid examination has been completed, 
as dilating eye drops (phenylephrine) can temporarily raise the eyelid position. A general survey of the 
patient’s visual field should be attempted via confrontation or a formal assessment can be accomplished 
using Humphrey or Goldmann visual fields. 

Eyelid vital signs
In regard to the assessment of ptosis, careful measurements of eyelid function should be gathered as a 
means to differentiate many underlying pathologies. The normal position of the upper lid margin is about 
0.5-2.0 mm below the superior corneal limbus. The average adult vertical palpebral fissure (distance 
between the upper and lower eyelid margin) measures between 8 and 11 mm[5]. The vertical palpebral 
fissure can be further subdivided into margin-reflex-distance 1 (MRD1) and margin-reflex-distance 2 
(MRD2). MRD1 is the vertical distance from upper eyelid margin to the corneal light reflex with the 
average MRD1 being 4-5 mm. In cases of severe ptosis, MRD1 can be zero or have a negative value[78]. 
MRD2 is the vertical distance from the lower eyelid margin to the corneal light reflex and can be used 
to determine inferior scleral show. As a general rule, the lower lid margin should rest at the level of the 
inferior limbus. Levator function is assessed by first neutralizing the action of the frontalis muscle via 
digital pressure and subsequently measuring full excursion of the upper eyelid from downgaze to upgaze. 
This should be 10-15 mm in normal patients, 8-10 mm with good levator function, 5-7 mm with fair 
levator function, and 1-4 mm with poor levator function[3]. Upper eyelid crease position is measured as 
the distance between the margin of the upper eyelid and the eyelid crease. The eyelid crease tends to be 
slightly higher in females (10-11 mm) than males (8-9 mm). It is worth noting that the upper eyelid crease 
in Asian eyelids is typically lower or absent with or without ptosis. In the appropriate clinical context, 
deviations from these average values can confirm the presence of ptosis, and levator function should be 
used to further classify the mechanism[79]. Lagophthalmos should also be measured when present, as this 
pathologic gap between closed eyelids can play an important role in surgical planning and preoperative 
counseling. 

Ancillary testing 
A tailored workup should be initiated if the underlying etiology of a patient’s ptosis remains unclear. A basic 
laboratory evaluation can include a comprehensive metabolic panel, complete blood count, erythrocyte 
sedimentation rate, and C-reactive protein. Thyroid function tests (TSH, T3, T4), thyroid antibody 
panel, and CT/MRI orbits without contrast can be ordered if thyroid eye disease is suspected. If clinical 
suspicion for ocular MG is high, a CT chest (thymoma) and single fiber EMG (88%-99% sensitivity) may 
be necessary, as acetylcholine receptor antibodies are present in only 50% of ocular MG patients[80]. Genetic 
testing, electromyography, and a muscle biopsy may be warranted when a primary inherited myopathy 
is suspected (CPEO, KSS, MELAS, OPMD, MD). If concern for KSS is present, an EKG and cardiology 
referral should be placed to evaluate for heart block. Genetic testing can also be considered in isolated 
congenital ptosis, BPES, CFEOM, DRS, and congenital myasthenic syndrome[81]. The results for BPES can 
serve as a useful adjunct in patient counseling as type I BPES is linked to female infertility. Neuroimaging 
is likely warranted if the clinical examination shows signs of an orbital mass, abnormal pupillary findings, 
cranial neuropathies, or systemic neurologic symptoms. A suspected orbital or intracranial mass should 
receive an orbital or brain MRI with fat suppression and gadolinium contrast. The presence of HS should 
warrant MRI evaluation of the brain, spine, and thorax. When there is concern for an aneurysm causing 
a CN-III palsy, CTA or MRA can be ordered. While CTA/MRA has excellent detection rates, the gold 
standard of cerebral angiography can be pursued when initial imaging findings are inconclusive[17,40,41].
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TREATMENT
Ptosis must first be properly evaluated and diagnosed before suitable treatment options can be discussed. 
Certain causes of ptosis can be observed for spontaneous resolution after correction of the underlying 
condition, while others will require individualized treatment to address functional or cosmetic concerns. 
Intervention can include pharmacological and/or surgical therapy.

Observation
Mild ptosis of traumatic or neurogenic origin can often improve spontaneously. In regard to traumatic 
ptosis, an observational period of 3 months or more is allowed for spontaneous recovery from traumatic 
edema and hemorrhage. Subsequent mild ptosis with good levator function and MRD1 can be further 
observed with little functional deficit[66]. When evaluating neurogenic ptosis resulting from a microvascular 
ischemic CN-III palsy, 70% of patients showed an improvement over a 3-month observational period[29]. 
Likewise, the majority of supranuclear neurogenic ptosis that occurred secondary to cerebrovascular 
accident improved within 2-3 days of onset[49]. Specific types of ptosis may benefit from observation 
with the aid of certain prosthetic devices[82,83]. Glasses can be made inexpensively with wire attachments 
known as “crutches” that can be positioned to elevate the upper eyelid and delay surgery in poor surgical 
candidates[84]. Observation is also appropriate in congenital ptosis without amblyogenic risk or aponeurotic 
ptosis, where the patient is not bothered, and no further systemic workup or treatment is warranted. 

Pharmacologic
Medical therapy can be utilized to treat certain forms of ptosis or it can be used to preoperatively 
maximize the chance of successful blepharoptosis repair. Thyroid eye disease can uncommonly present 
with ptosis and must be managed with corticosteroids and/or immunomodulatory therapy to ensure 
6-9 months of stability before eyelid surgery can be considered[85,86]. Given the significant fluctuation 
of levator function in MG, cholinesterase inhibitors and/or corticosteroids should ideally be titrated to 
ensure stabilization for 3-4 years prior to surgical correction[43]. While not true ptosis, neuromyotonia of 
the levator palpebrae superioris has been documented to cause pseudoptosis of the contralateral eye via 
Hering’s law of equal innervation. This responds well to carbamazepine, which can also improve associated 
diplopia from neuromyotonia of the extraocular muscles[87]. Botulinum toxin injection into the pretarsal 
orbicularis oculi can be successfully employed to manage mild acquired aponeurotic ptosis or acquired 
neurogenic pseudoptosis secondary to aberrant regeneration of CN-VII[88,89]. Likewise, true ptosis that 
can be induced as a side effect of botulinum toxin can be reversed with the use of apraclonidine drops or 
pyridostigmine[48,90].

Surgery
Definitive therapy in most cases of ptosis is surgical intervention. This is often necessitated by the presence 
of amblyopia or the inability to perform activities of daily living such as reading or driving. There are 
various methods of ptosis repair and can broadly be classified into external and internal approaches[91]. 
The etiology of the ptosis and severity of levator dysfunction will often determine the most appropriate 
approach. Additionally, the surgeon’s preference and experience can also decide the method selected. 
Regardless of the technique, ptosis repair can be performed in the office setting with local infiltration or in 
the operating suite typically under sedation.

Surgical management
Internal approach (transconjunctival)
The internal surgical approach elevates ptotic eyelids by removing conjunctiva, Müller’s muscle, and/
or portions of the tarsal plate to correct mild ptosis with intact levator function. This remains a popular 
approach as of 2011 with 74% of respondent ASOPRS members performing a variation of an internal 
approach to ptosis correction[92]. There are multiple adaptations, including the Müller’s muscle-conjunctiva 
resection and the Fasanella-Servat procedure. 
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The Fasanella-Servat procedure was initially described in 1961 as a modification of Blascovic’s levator 
resection, which has been applied to many forms of ptosis including congenital, myogenic, neurogenic 
(Horner syndrome), and traumatic. The Fasanella-Servat procedure addresses ptosis up to 3 mm with 
intact levator function (> 10 mm) by resecting 3 mm of Müller’s muscle, 3 mm of the superior tarsal plate, 
and 6 mm of conjunctiva[93]. The original procedure has been modified in both the suturing technique as 
well the amount and type of tissue resected[94-99]. A graded shortening guideline has been recommended 
with 1 mm of eyelid lift for every 2 mm of tarsectomy or 2 mm of conjunctiva-Müller’s muscle resection 
performed. Successful symmetric eyelid station within 1.5 mm was achieved in 96% of study patients 
using this guideline[100]. While there are cosmetic benefits of avoiding a visible scar, tarsal instability and 
ocular surface complications have been significant drawbacks. Eyelid peaking, lagophthalmos, and contour 
asymmetry can result from aggressive tarsectomy and a secondary acquired ptosis can even result from 
inadequate tarsectomy. Appropriate initial tarsectomy can in some cases preclude the use of a tarsal graft 
during eyelid reconstruction from trauma or malignancy. Ocular surface disease can occur postoperatively 
in the short term via wound irregularity causing cornea abrasions and the long term via keratitis sicca as a 
result of tarsal meibomian gland resection[91,100,101]. While the Fasanella-Servat procedure remains a versatile 
approach for correcting mild ptosis, it has lost popularity in favor of more conventional methodologies. 

Müller’s muscle-conjunctiva resection (MMCR) requires excellent levator function (> 10 mm) and is 
ideal for mild ptosis of 1-2 mm[102]. The traditional approach requires preoperative phenylephrine testing 
(alpha-1 adrenergic agonist) to ensure candidacy by establishing viable Müller’s muscle excursion. Three 
drops of 2.5% phenylephrine are given over the course of 1 minute and a final drop is given 1 minute later. 
Lid elevation of 1-2 mm after several minutes is considered a successful response that establishes eligibility 
for MMCR[91,103]. However, there have been challenges to this fitness test with success being reported 
in “phenylephrine-negative” patients as well as HS patients with Müller’s muscle denervation[104,105]. 
Ben Simon et al.[42] found that phenylephrine testing on average underestimated postoperative correction by 
40%. Histopathological analysis of Fasanella-Servat su rgical specimens support these findings where 87.5% 
of samples taken by Buckman et al.[106] found minimal amounts of smooth muscle. This has subsequently 
led to theories that the mechanism of internal approaches such as MMCR may be independent of 
Müller’s muscle function and are rather a reflection of posterior lamellar shortening[42,101,106]. The original 
recommendation by Putterman and Fett[107] was 8.25 mm of resection with a range of 6.5-9.5 mm based 
on the contralateral eyelid response to phenylephrine. A 4:1 rule has subsequently been proposed, where 
4 mm of resection is performed for every 1 mm of desired lid elevation[108-110]. MMCR remains a popular 
choice for mild ptosis. Putterman and Fett[107] found that 90% of acquired ptosis patients and 100% of 
congenital ptosis patients had successful outcomes within 1.5 mm of the contralateral eyelid. Only 0.8% 
(2/232) required reoperation. Alteration of the natural eyelid crease is minimal by virtue of the anatomical 
approach, no intraoperative patient cooperation is required, and there is relatively rapid recovery with 
less postoperative edema and ecchymosis[91]. MMCR can be more aesthetically appealing for patients, as it 
avoids a visible scar on the eyelid, but if blepharoplasty is also desired, an additional anterior incision must 
be made. MMCR is classically avoided in patients with glaucoma filtering blebs and corneal pathology 
because of the risk of potential conjunctival scarring. However, case reports have refuted this conventional 
wisdom with successful outcomes[111-113]. The main drawback limiting the expansion of MMCR is the 
inability to address ptosis > 2 mm, which must be addressed by external surgical approach. 

External approach (transcutaneous)
The external surgical approach elevates ptotic eyelids by addressing the levator palpebrae superioris or 
frontalis muscle. Ptosis ranging from mild to severe can be addressed via levator advancement/resection or 
frontalis sling depending on the degree of levator dysfunction. 

External levator advancement was first popularized by Jones et al.[114] in his 1975 publication, The Cure 
of Ptosis by Aponeurotic Repair. It can address a wide range of ptosis etiologies with levator function 
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greater than 4 mm [Figure 1]. Involutional dehiscence of the levator aponeurosis forms the ideological 
basis as levator advancement seeks to directly reverse this process by re-attaching the levator aponeurosis 
to the anterior surface of superior tarsal border[115,116]. This results in elevation of the eyelid margin and 
restoration of the eyelid crease to a lower, more youthful position. The traditional approach with a 20- to 
22-mm lid crease skin incision affords the convenience of a same-incision blepharoplasty. However, there 
are also progressive modifications towards small incision techniques that allow for improved cosmesis in 
the absence of blepharoplasty. Lucarelli and Lemke[117] first described an 8-mm lid crease skin incision in 
1999 that was modified to have minimal internal dissection by Frueh et al.[118] in 2004. This minimalist 
technique was found to have equivalent ptosis correction with a more desirable contour and shorter 
operative time. Although success rates of traditional levator advancement vary between 70% and 95% 
using conscious sedation, there are certain caveats[115,119-122]. Overcorrection can occur as a result of falsely 
lowered intraoperative eyelid height seen in excessive sedation, increased eyelid bulk (excessive local 
anesthesia, hematoma, edema), and excessively bright operative lights (patient squinting). Undercorrection 
can also occur as a result of falsely elevated intraoperative eyelid height seen in epinephrine activation of 
Müller’s muscle and local anesthetic effect on orbicularis oculi[123,124]. Ultimately 8%-14% of patients require 
revision with an estimated 96% achieving satisfactory results after early office based revision[120,125-127]. 
McCord et al.[128] developed a three-step technique that does not rely on voluntary patient cooperation to 
address adults that require general anesthesia secondary to poor cooperation or simultaneous procedures. 
This achieved contralateral eyelid asymmetry of less than 1 mm in 85% of patients and only recorded 
a reoperation rate of 2.5%[128]. Thus, with such versatility and favorable outcomes, levator aponeurosis 
advancement has become one of the most commonly performed ptosis correction procedures in modern 
oculoplastic practices. 

Levator palpebrae superioris resection is a commonly used approach for congenital ptosis with levator 
function greater than 4mm [Figure 2][129,130]. The amount of resection is generally based on a combination of 
Berke and Beard surgical scaling charts[131,132]. Beard guidelines rely upon preoperative levator function and 
degree of ptosis to determine an amount of levator resection, while Berke recommendations use levator 
function to determine intraoperative lid height regardless of the amount of levator resection. Although 

Figure 1. External photograph of an older man with upper eyelid acquired aponeurotic ptosis and preserved levator function, shown 
before and after levator advancement
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both are considered to be useful guidelines, accurate prediction of surgical outcomes remains elusive. 
Undercorrection with severe levator dysfunction and overcorrection with mild levator dysfunction remain 
the most commonly reported complications[133]. Rates of successful outcomes range between 69% and 88% 
on the basis of surgeon interpretation of combined Berke and Beard guidelines[15,133-135]. Thus, modifications 
addressing preoperative assessment and surgical technique have been suggested. In addition to individual 
surgeon modifications, formal guidelines have been compiled by Finsterer[3] and simplified by Carraway 
and Vincent[136] to a general rule of 4 mm of levator resection for every 1 mm of ptosis present. Given the 
difficulty with predicting outcomes preoperatively, an intraoperative adjustable suture method employed 
under conscious sedation found that 90% of congenital ptosis patients were able to achieve satisfactory 
outcomes. However, this method requires intraoperative patient cooperation which is not always present in 
the pediatric population[137]. A small incisional approach (10- to 12-mm incision) has also been suggested 
with equivalent successful outcomes in 74% of patients, defined as less than 1 mm of asymmetry between 
the contralateral eyelid[138]. Despite the increasing success through serial modifications, there remains a 
limited role in adults as it often results in lagophthalmos. Children, without pre-existing ocular surface 
issues, tolerate large degrees of lagophthalmos well, while adults will often develop exposure keratopathy. 

Frontalis suspension is a great option for severe ptosis with levator function of 4 mm or less [Figure 3]. 
It has been successfully employed in many etiologies of myogenic and neurogenic ptosis, including 
isolated congenital myogenic ptosis, BPES, OPMD, CPEO, Marcus Gunn jaw-winking, and CN-III 
palsies[34,134,139-142]. The frontalis muscle is bridged to the superior tarsal plate and epitarsal tissue to allow for 
improved eyelid position in primary gaze. With contraction of the frontalis muscle, the upper eyelid can 
be elevated and thus bypasses the poorly functioning levator. The bridging material can be autogenous, 
allogeneic, or alloplastic. Autogenous tensor fascia lata is considered to be the gold standard suspension 
material as it has low rates of infection, extrusion, and recurrence, coupled with elastic properties that 
allow for adequate eyelid closure[143-145]. Functional success rates in the pediatric population range from 73% 
to 94% when seeking to clear the visual axis; however, cosmetic outcomes were less desirable, with 85% 
achieving satisfactory lid contour, 65% achieving satisfactory symmetry, and 67% achieving a satisfactory 
lid crease[144,146,147]. Autogenous palmaris longus tendon and temporalis fascia grafts have also shown 
comparable results in smaller study groups[148-150]. Despite promising functional outcomes, there can be 
certain limitations when choosing autogenous tensor fascia lata. Donor site morbidity, donor site scarring, 
and graft contracture/fibrosis can lead to suboptimal outcomes[151]. The patient must also be at least 
3 years old with a minimum height of 38 inches to successfully harvest the graft. Although ptosis surgery 

Figure 2. External photograph of a young child with right-sided congenital myogenic ptosis and moderate levator function, shown before 
and after levator resection
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is commonly delayed until the age of 3 to allow for maturation of anatomical structures, amblyogenic risk 
often necessitates urgent intervention at an earlier age[67,152]. Allogeneic banked fascia lata is a frontalis 
suspension material that can be considered in children under the age of 3 with significant amblyogenic 
risk. Initial postoperative success is common; however, significant ptosis recurrence rates ranging from 28% 
to 51% have been observed[144,153,154]. Postoperative side effects also include a robust initial inflammatory 
response and the potential risk of infectious disease transmission to the patient. To minimize infectious 
risk, the donor tissue is often irradiated and coupled with host serologic testing to exclude a wide array 
of transmissible diseases. The imperfections that exist in banked fascia have driven investigations into 
alloplastic frontalis suspension materials as an alternative for both adults and children under the age 
of 3. Silicone rods have emerged as the most commonly employed synthetic material secondary to ease 
of placement and adjustability to minimize or eliminate lagophthalmos[155]. Mersilene mesh, porous 
polytetrafluoroethylene (GoreTex), and monofilament/polyfilament nylon are additional synthetic options 
with varying rates of recurrence and other complications. Compared to allogeneic banked fascia, there are 
higher rates of infection, wound granuloma, and extrusion [Figure 4]. However, synthetic materials tend 
to have less incorporation into surrounding tissue than allogeneic fascia, allowing for easier adjustment or 
removal during subsequent procedures[144]. Independent of the frontalis suspension material used, frontalis 
suspension procedures have significant risks of lagophthalmos, lid lag in downgaze, loss of eyelid crease, 
poor apposition to the globe, geometric tenting of the pretarsal skin, and residual amblyopia. Thus, patient 
selection must consider the presence of reduced corneal sensation, poor tear production, and poor Bell’s 
phenomenon to prevent disappointing postoperative outcomes[81]. 

Figure 3. External photograph of a young child with right-sided congenital myogenic ptosis and poor levator function, shown before and 
after a frontalis suspension with autogenous tensor fascia lata
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When the appropriate procedure is selected, both external and internal approaches are highly successful 
in elevating the upper eyelid. Swelling, bruising, and varying degrees of discomfort are to be expected 
during the immediate postoperative period. Overcorrection, undercorrection, asymmetry, and contour 
issues remain common complications for all procedures, and revisions are commonly needed to achieve 
successful outcomes. While ptosis repair remains one of the most common procedures performed, it still 
remains one of the most challenging surgeries[91].

CONCLUSION
Ptosis can represent a myriad of local and systemic conditions. The pathogenesis of ptosis can be uncovered 
with a detailed understanding of the neuromuscular pathway that retracts and protracts the eyelid. To triage 
life-threatening, vision-threatening, or aesthetically unappealing ptosis, one must be able to effectively 
examine and interview patients. Determining whether the ptosis is aponeurotic, myogenic, neurogenic, 
mechanical, or traumatic can enable the practitioner to successfully counsel and advise treatment options 
including surgical intervention. Ultimately the appropriate level of empathy and close patient-physician 
relationships are necessary in ensuring patient satisfaction, given the often-challenging nature of repairing 
eyelid ptosis. 
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