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ABSTRACT

Ocular ptosis, or drooping of the upper eyelid, has diverse etiologies, including
neurologic and non-neurologic causes. Aponeurotic ptosis is a common
cause in the elderly and traumatic or mechanical causes can affect any age,
mimicking a neurologic cause. The neurologic causes are diverse but especially
arise peripherally from pathologies affecting the nerve, neuromuscular
junction, and muscles. The choice of treatment depends on the particular
cause, but surgical intervention can also be an option in appropriately selected
neurological patients whose ptosis remains embarrassing despite the best
medical treatment. Myasthenia gravis, an autoimmune disorder targeting the
neuromuscular junction, is a significant cause of ocular ptosis. The treatment
is mainly by symptomatic and immunosuppressive medications, but surgical
interventions, such as blepharoplasty, may be considered in some cases of
socially embarrassing ptosis.
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INTRODUCTION

Ptosis is a common cause of outpatient referrals to ophthalmologists
and neurologists. This condition can result from various congenital
and acquired disorders affecting the nerve, neuromuscular junction,
or tendon of the levator palpebrae superioris or the muscle itself .
Some patients may not be satisfied with the ptosis, even with adequate
improvement of other symptoms from medical treatment % Younger
patients with socially unpleasant ptosis may seek surgical consults to
get help. On the other side, plastic surgeons may have concerns about
managing patients with fluctuating or progressive ptosis due to different
neuromuscular disorders, which can affect the result of surgical
intervention °. Myasthenia is a common and well-known cause of
fluctuating ptosis and is usually the most common cause of neurologic
consultation .

This review points briefly to the causes of neurological ptosis, focusing
on myasthenia, and briefly discusses some diagnostic pitfalls and the
place of surgery in such patients.
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The definition and causes of ptosis

Normally, the upper lid must reach the upper
limbus (the junction point between the cornea or
iris and sclera) or cover it for about 1-2 mm *. The
term “lid retraction” is called if the sclera is visible
partly between the upper lid and cornea, and the
term “ptosis” is used if the upper lid drops for more
than 2 mm or covers more than 20% of the corneal
surface °.

About one-third of the healthy population may
experience slight degrees of asymmetric palpebral
fissure, not respecting the above landmarks,
especially upon stress, fatigue, or sleep deprivation °.
Hence, not all patients with droopy lids suffer from
ptosis.

The most common causes of ptosis are non-
neurologic disorders, which mainly include a
mechanical cause or dysfunction of aponeurotic
insertion to the Levator Palpebral Superioris (LPS)
muscle 7. The neurologic causes can arise from a
lesion at any level of neuraxis including the central
and peripheral nervous system innervating the
palpebral compartments, elevating the lid ®.
Mechanical ptosis can result from any disruption to
the upper eyelid, leading to ptosis. Examples include
tumors of the eyelid or orbit, infections like cellulitis
or sites, hematomas, and hemangiomas ’. Patients
suspected of having ptosis due to an underlying
mass or infiltrative lesion should receive orbital
imaging. Traumatic and postsurgical ptosis also fall
into this category and are among the most common
causes of ptosis reported in retrospective studies ”-°.
Aponeurotic ptosis, characterized by thinning or
dehiscence of the aponeurosis of the LPS, is the most
prevalent cause of acquired ptosis. In this condition,
the LPS muscle functions normally, shown by a
normal eyelid excursion test on examination, but
ptosis is more pronounced during downgaze. Ocular
movements and orbicularis oculi muscle function
remain normal, though atrophy of the skin or fat
of the upper eyelid is often present. Abnormal lid
positions, such as ectropion or entropion, can also
occur. Aponeurotic ptosis is the most common form
of ptosis in the elderly and usually results in bilateral
though asymmetric ptosis *°.

Most neurogenic causes of ptosis arise from a
pathology affecting the nerve, neuromuscular
junction, and the muscles. In these cases, the eyelid
excursion test is abnormal, showing a dysfunction
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of the LPS. A detailed history taking and clinical
examination including the onset and temporal
course, unilateral or bilateral onset or evolution, a
fluctuating pattern of fatigability, and accompanying
neurological symptoms and signs can help to
determine the cause .

Myogenic causes of ptosis result in weakness of the
LPS muscle, leading to either bilateral or unilateral
ptosis. These causes can be categorized as congenital
or acquired . Isolated congenital myogenic ptosis
is the most common type of ptosis with infantile-
onset. Initially thought to be a myogenic disorder,
recent researches suggest that it is likely due
to abnormal innervation of the LPS muscle ™.
Non-congenital myogenic ptosis has various causes.
Progressive external ophthalmoplegia (PEO) is
a mitochondrial disorder that can manifest at
any age, featuring symmetric and bilateral ptosis
along with progressive weakness of extraocular
muscles (EOM), resulting in a fixed eye position.
When accompanied by other neurological or
systemic symptoms such as deafness, retinopathy
or optic neuropathy, dysphagia, dysarthria, or limb-
girdle muscle weakness, the condition is termed
PEO-plus ". In addition to genetic myopathies,
ptosis can also occur in acquired non-genetic
myopathies, such as hypothyroid myopathy. Local
inflammation and edema, as seen in orbital myositis
or dermatomyositis, can also cause ptosis *°.

Ptosis can also arise from neurogenic causes, which
are due to defects in the innervation of the upper
eyelid. These causes can be classified as congenital
or acquired. Congenital third nerve palsy typically
presents with ptosis associated with oculomotor
palsy without affecting the pupil, and most patients
do not exhibit other neurological symptoms '*.
Marcus Gunn’s ptosis, also known as synkinetic
ptosis, is caused by an abnormal connection of
motor fibers from the fifth to the third cranial
nerve. Patients with this condition, who generally
have persistent ptosis, exhibit temporary upper
eyelid retraction when the pterygoid muscles are
stimulated, such as during chewing or laughing. In
terms of acquired causes, the most common is injury
to the third cranial nerve, usually due to ischemia.
Ischemic third nerve palsy typically occurs in elderly
patients and is associated with cardiovascular risk
factors '°. These patients experience an acute onset
of ptosis and ophthalmoplegia without pupillary
involvement. Conversely, compressive lesions
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often involve the pupil, resulting in under-reactive
mydriasis. The common causes of compressive
third nerve palsy are the aneurysm of the posterior
communicating artery and tumors ',

Ptosis can also stem from neuromuscular junction
disorders such as myasthenia gravis (MG), Lambert-
Eaton syndrome, botulism, and local administration
of botulinum toxin '. Myasthenia gravis, an
autoimmune disorder, is the most common
neuromuscular junction disorder associated with
ptosis V7. In Lambert-Eaton syndrome, ptosis occurs
less frequently compared to myasthenia gravis. While
ptosis or diplopia are not typically initial symptoms
in Lambert-Eaton syndrome, between 30 and 50% of
patients may develop ptosis as the disease progresses
'8, In botulism, ptosis and diplopia accompany severe
bulbar and limb weakness, along with cholinergic
symptoms such as mydriasis, bradycardia, and
hypotension . Patients with congenital myasthenic
syndromes may also experience ptosis or diplopia.
However, it is an uncommon finding in patients with
mutations in genes primarily associated with limb-
girdle weakness, such as DOK7, GFPT1, DPAGT]1,
and ALG2 ".

The clinical assessment of ptosis

The assessment begins with a visual evaluation of
the patient, focusing on head position and frontalis
muscle contraction. The absence of an upward
head position or absence of frontalis contraction
in a patient with remarkable ptosis should raise
the probability of functional ptosis which is a
pseudoptosis caused by abnormal non-organic
contraction of some muscles in the face 2. Patients
with functional ptosis usually have the contraction
of orbicularis oculi on one side leading to the picture
of pseudoptosis, but accompanied by the frontalis
contraction on the other side, not compatible with
organic ptosis in which the patient uses the frontalis
contraction on the side of ptosis to compensate for
it 2. Other causes of pseudoptosis such as widened
palpebral fissure in unilateral facial nerve paresis
mimicking ptosis in the contralateral normal eye,
hemifacial spasm, blepharospasm and/or apraxia of
eyelid opening, facial synkinesis, thyroid eye disease,
dermatochalasis, and enophthalmos are evident by
a close inspection and comparing both eyes and
accompanying clinical clues in each condition .

After being ascertained of true ptosis, a detailed

history taking, pointed to the duration, mode of
onset, and temporal course of symptoms with a
particular focus on fatigability, accompanying
symptoms, family history, and medications with an
especial focus on the recent use of botulinum toxin
is suggested ”.

The eyelid excursion test should be the next step to
determine if there is an abnormal function of the LPS
muscle. The patient is asked to look fully alternately
upward and downward. Then the physician measures
the distance that the upper lid moves between the
positions of looking up and down. A distance of
12 mm or more indicates a normal LPS function
that points to non-neurologic ptosis (such as LPS
dehiscence) and a decreased LPS function indicates
a neurologic cause *. This is followed by a detailed
neurologic examination including the ocular
movements, the cranial nerves, and motor, sensory,
and reflex examinations. Accompanying weakness
of the orbicularis oculi muscle in a patient with a
droopy eyelid, assessed by asking the patient to close
tightly their eyes, is frequently linked with myogenic
and neuromuscular junction disorders. In patients
with fluctuating ptosis and suspected myasthenia
gravis, special techniques such as asking the patient
to maintain an upward gaze for one minute, Cogan’s
lid twitch test, and ice pack test among others can
provide added clues 7.

An overview of myasthenia gravis

Myasthenia gravis (MG) is an autoimmune condition
characterized by the production of autoantibodies
that target the neuromuscular junction. The term
ocular myasthenia (OM) is used for patients who
present with ptosis and or ophthalmoparesis and
the symptoms remain isolated to the eye for at least
2 years. The incidence of OM based on population
studies is approximately 1.13 per 100,000 per
year, while studies focusing on myasthenia gravis
have reported an incidence ranging from 0.17 to
7 per 100,000 per year. Nearly 50% of myasthenia
patients initially present with only ocular
symptoms ». Approximately 85% of patients with
generalized MG have autoantibodies against the
nicotinic acetylcholine receptor (AchR), while
the remaining 15% have autoantibodies against
muscle-specific kinase (MuSK) or lipoprotein
receptor-related protein 4 (LRP4). Numerous
studies have demonstrated the pathogenic effects
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of these autoantibodies. In a small subset of
patients, no autoantibodies are detected, leading
to designation as seronegative myasthenia. Unlike
adult and juvenile myasthenia, the pathophysiology
of congenital myastPharmacological Testsenic
syndromes does not involve autoimmunity but
rather structural or functional abnormalities, either
presynaptic or postsynaptic, leading to inadequate
release of acetylcholine or dysfunction of AchR .
Anti-AchR antibodies exert their pathological effects
at the neuromuscular junction through multiple
mechanisms. They can directly block the AchR at
the receptor site or nearby, preventing acetylcholine
from binding. Additionally, by binding bivalently to
the two binding sites of the antibody, they can cross-
link AchR, causing internalization and reducing the
number of receptors at the neuromuscular junction.
Furthermore, they can activate the complement
pathway, leading to the formation of the membrane
attack complex. This complement-mediated damage
results in decreased postsynaptic junctional folds,
removal of AchR clustering and voltage-gated
sodium channels from the membrane, and increased
synaptic distance ***.

Anti-MuSK  antibodies  target MuSK, a
transmembrane kinase essential for inducing the
clustering of AchR. These antibodies, primarily
produced by short-lived plasmablasts, belong
to the IgG4 subclass *. In their normal divalent
state, anti-MuSK autoantibodies disrupt the
interaction between LRP4 and MuSK by inducing
phosphorylation, which 1is crucial for AchR
clustering **. Another pathophysiological effect of
these antibodies is through a process called “Fab-
exchange,” unique to the IgG4 subclass *. In this
process, antibodies can dissociate into two identical
half molecules that recombine to form antibodies
with two different Fab regions. Experimental models
have shown that these functionally monovalent
autoantibodies block the interaction between MuSK
and LRP4, thereby reducing AchR clustering ** 2.
Compared to the well-understood pathophysiology
of AChR and MuSK-mediated myasthenia gravis,
less is known about LRP4-mediated MG and
seronegative MG. LRP4 antibodies are primarily
of the IgGl subclass, which can activate the
complement pathway and disrupt Agrin-LRP4
signaling *. Other autoantibodies implicated in MG
include those targeting agrin, collagen Q, cortactin,
and the voltage-gated potassium channel Kvl.4.

i 1 RS

However, the exact pathogenic mechanisms of these

autoantibodies remain not fully understood *.

In cases of OM, the susceptibility of extraocular

muscles can be attributed to several physiological

characteristics of the postsynaptic endplate,
including:

e High-frequency firing of twitch motor units.

e The lower density of AChR at extraocular muscle
twitch synapses due to fewer secondary synaptic
folds.

e Reduced acetylcholine release at extraocular
muscle twitch synapses.

e The presence of a high number of multiterminal
fibers, which have one en plaque and several en
grappe synapses .

Ocular myasthenia

Patients with OM have isolated involvement of one or
both eyes including ptosis with or without diplopia
for atleast 2 years, while the disease has not extended
to other parts of the body. These patients have usually
a good prognosis regarding the critical conditions
that may threaten a patient with generalized MG but
still can suffer from disabling ptosis and or diplopia.
A defining feature of the disease is its fatigability and
variability, which can be observed and confirmed
during clinical examination. Ptosis may be
unilateral or bilateral, and the upper eyelid elevator
muscle may exhibit fatigue with sustained upgaze.
Enhanced ptosis, also referred to as the “curtain
effect occurs when one eyelid is lifted, and the
contralateral eyelid develops ptosis or worsening of
pre-existing ptosis. This phenomenon is attributed
to Herings law of equal innervation, where yoke
muscles acting in the same direction receive equal
innervation ¥. The “Coganss lid twitch” is a notable
clinical sign characterized by excessive upward
movement of the upper eyelid, resembling a twitch,
after sustained downward gaze, before returning
to its resting position. This sign is attributed to
fatigue, increased gain, and rapid muscle recovery.
It is peculiar (99%) and moderately sensitive (75%)
for the diagnosis of ocular myasthenia gravis, with
a low false positive rate *. Another diagnostic
maneuver is the “forced eyelid closure test,” where
the patient squeezes their eyes shut for a few seconds
and then opens them while fixating on a target .
An upward overshoot followed by a downward drift
of the eyelid constitutes a positive test. This test
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has shown high sensitivity (94%) and specificity
(91%) for ocular myasthenia gravis. Orbicularis
weakness, leading to incomplete eyelid closure (the
“Peek-sign”), is another distinctive sign of ocular
myasthenia gravis. Ophthalmoplegia in ocular
myasthenia gravis can mimic various ocular motility
disorders, necessitating careful clinical examination
for differentiation *. Testing the pupils is helpful as
they are typically unaffected in myasthenia gravis.
Variability in orthoptic measurements, intrasaccadic
fatigue, and incomitant ocular deviation are
characteristic features of ocular myasthenia gravis.
However, comitant ocular deviation or deviations
changing from comitant to incomitant and vice
versa have been reported in a subset of cases.
Various clinical presentations such as pseudo-
internuclear ophthalmoplegia, pseudo-one-and-a-
half syndrome, complete external ophthalmoplegia,
divergence, and convergence paresis, and double
elevator palsy have been described in ocular
myasthenia gravis. Given the potential for mimicry
of other ocular motility disorders, particularly in
the absence of ptosis, MRI brain imaging may be
necessary for diagnostic clarification *> 3,

Differential Diagnoses

Isolated ptosis may also warrant consideration of
other differential diagnoses, including congenital
ptosis, Horner’s syndrome, early chronic progressive
external  ophthalmoplegia, botulinum toxin
injection, and involutional levator dehiscence ptosis.
Indeed, distinguishing myasthenia gravis from other
conditions necessitates a comprehensive approach
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Pupil dysfunction
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Yes IN1¥ cranial nerve lesion
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involving a detailed medical history, thorough
physical examination, and appropriate diagnostic
tests. These tests may include pharmacological
tests, serological tests for autoantibodies,
electromyography (EMG), and specific clinical
tests such as the ice pack or sleep test . Figure 1
illustrates a diagnostic algorithm for the evaluation
of ptosis, showing the stepwise approach to reach a
diagnosis and so optimal patient care.

Pharmacological Tests

The edrophonium (cholinesterase inhibitor) test
was historically utilized for diagnosing myasthenia
gravis ptosis, but newer diagnostic methods have
largely replaced it. The test exhibits low sensitivity
(60%) and low specificity, as it has been reported
to produce positive results in conditions other than
myasthenia gravis, such as multiple sclerosis, brain
stem glioma, Guillain-Barre syndrome, pituitary
tumors, and ischemic cranial neuropathy .
Edrophonium is a short-acting acetylcholinesterase
inhibitor administered intravenously, with an
onset of action within 10 to 30 seconds, leading
to improvement in muscle function. The typical
starting dose is 2 mg, with an additional 2 mg
administered if no positive response occurs after 45
seconds, up to a maximum of 10 mg until a positive
result is observed. However, the test is prone to
subjective interpretation, like any clinical test, and
is associated with significant systemic side effects,
including bradycardia, syncope, and cholinergic
crisis 7.

More commonly, oral pyridostigmine is utilized in

Yes Ischemic Ill cranial nerve lesion

Duana Marcus-Gunn

Normal pupil Il cranial nerve palsy

Guillain-Barre syndrome
Miller- Fischer syndrome

Neurogenle ptasls.

Migriasis

Compressiva lll cranial narve lzsians
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Myogenic ptosis

Clinical tests
AChR by

RNS test decrement No.

Acquired

Na Elderly ptosis

Associated [esion

Figure 1: This flow diagram provides the algorithm for the diagnosis of myasthenic ptosis based on clinical findings. RNS: repetitive
nerve stimulation; AChR Ab: Acetyl Choline Receptor Antibody (Original)
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a therapeutic trial for suspected myasthenia gravis
ptosis, particularly in seronegative cases. Thus, the
pharmacologic response to treatment indirectly
serves as a diagnostic test for myasthenia gravis *.

Serological Tests

AChR antibodies are commonly used in serological
testing for diagnosing OM. While the AChR
antibody assay is highly sensitive (80-90%) in
generalized myasthenia gravis, its sensitivity in
OM has traditionally been considered lower, with
reported seropositivity ranging between 40-70%
. However, recent studies have reported higher
sensitivity of the assay in OM. Peeler et al. found
a sensitivity of 70.9% in a study involving 223 OM
subjects *, while Chung et al. reported a sensitivity
of 86.7% in 114 cases referred for suspected OM
#1. The increased sensitivity of the AChR antibody
assay in OM has been attributed to advancements
in radio-immunoassays and the availability of
newer cell-based assays, which are more likely to
yield positive results, particularly in “seronegative
OM?” cases ». Additionally, some authors suggest
that the increased seropositivity rate may be linked
to the rising prevalence of late-onset generalized
myasthenia gravis (between 50-70 years) over the
past two decades. In a cohort of 133 patients with
OM, AChR antibody assay was positive in 65%, with
seropositivity increasing with later onset, peaking in
patientsolderthan70*. Therearethreetypesof AChR
antibodies: binding, modulating, and blocking.
Binding AChR antibodies are the most useful for
diagnostic testing due to their higher seropositivity.
However, testing for modulating AChR antibodies
may slightly increase test sensitivity, while blocking
AChR antibodies is of lower clinical utility as they
are not typically detected in isolation ***.

Anti-MuSK antibodies were initially identified
in 38-54% of patients who tested negative for
AChR antibodies but were rarely found in cases
of “pure” ocular myasthenia gravis. Early reports
of Anti-MuSK-positive myasthenia typically
described symptoms involving the bulbar, neck, and
respiratory muscles. However, more recent studies
have demonstrated that ocular manifestations are
present in a substantial proportion of Anti-MuSK-
positive cases, ranging from 50% to 96.4%, with
ocular symptoms being the initial presentation in
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58.5% of cases .

In cases of double-seronegative myasthenia gravis
(dsNMG), where both AChR and MuSK antibodies
are negative, testing for antibodies to LRP4 and
other components of the post-synaptic apparatus
is recommended “. The frequency of positive
LRP4 antibodies in dsNMG varies widely across
different studies, ranging from 2% to 50%. dsSNMG
with positive LRP4 antibodies tends to occur more
frequently in young females, often presents with mild
symptoms, including isolated ocular manifestations,
and typically responds well to treatments such as
pyridostigmine or prednisone *.

Its noteworthy that LRP4 antibodies have also
been reported in other neurological disorders such
as polymyositis, neuromyelitis optica, multiple
sclerosis, and amyotrophic lateral sclerosis %.
Therefore, clinicians should exercise caution as
some of these disorders are among the differential
diagnoses for ocular myasthenia gravis.

Cortactin, a protein concentrated at the
neuromuscular junction and acting downstream
from agrin/LRP4/MuSK, promotes AchR clustering.
Antibodies to cortactin have been detected in
approximately 20% of patients with dsNMG, as
well as in cases of myositis and other autoimmune
diseases. In a series of 38 dsNMG patients, 23.7%
were cortactin antibody positive, with a subset
presenting at a young age with predominantly ocular
involvement. Patients with dsNMG and positive
cortactin antibodies, particularly those younger
than 50, exhibited a higher frequency of ocular
myasthenia gravis and fewer bulbar signs compared
to AChR antibody-positive myasthenia *.

The different autoantibodies identified in dsSNMG
are associated with distinct clinical phenotypes,
potentially explaining the variability in treatment
responses among patients *. In cases of anti-MuSK-
positive myasthenia, circulating plasmablasts
producing MuSK-specific autoantibodies express
higher levels of CD20 compared to their tissue-
resident plasma cell counterparts producing AChR
antibodies. Consequently, MuSK myasthenia tends
to respond more favorably to B-cell-depleting
treatment rituximab (anti-CD20) than AChR
myasthenia. A systematic review demonstrated that
72% of MuSK myasthenia patients achieved clinical
remission with rituximab compared to 30% of AChR
myasthenia patients (P < 0.001) *%.
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Electrodiagnostic Studies

Repetitive nerve stimulation (RNS) is a diagnostic
tool utilized to detect decremental responses in
cases of generalized myasthenia gravis. However,
it is abnormal in only 30-50% of patients with
OM. Therefore, in the absence of generalized
symptoms, its diagnostic value is limited. Single-
fiber electromyography (SFEMG) is preferred in
cases of OM due to its higher sensitivity (88-92%).
SFEMG detects variability in the action potential
interval between two muscle fibers within the same
motor unit, known as “jitter;” which is a critical
abnormality in myasthenia. However, SFEMG
can also be abnormal in pre-synaptic disorders
such as Lambert-Eaton myasthenic syndrome and
mitochondrial myopathies *.

In a large prospective study of SFEMG of the
orbicularis oculi for patients referred for suspected
OM, those presenting with both ptosis and diplopia
were more likely to have an abnormal SFEMG (98%),
whereas patients with isolated diplopia were less
likely (32%). The overall sensitivity of SFEMG was
79%, with a specificity of 80%, a positive predictive
value of 90%, and a negative predictive value of
61%. Thus, an abnormal SFEMG can help confirm
the diagnosis of OM, but a negative result does not
exclude it °'.

Comparing the sensitivity and specificity of the
ice test and SFEMG of the orbicularis, the ice test
demonstrated a sensitivity of 86% and a specificity of
79%, while SFEMG showed a sensitivity of 94% and
a specificity of 79%. When both tests were positive,
the sensitivity for diagnosing OM increased to 82%,
and the specificity to 92%, with a negative predictive
value of 94%. Therefore, if both tests are negative,
the diagnosis of OM becomes highly unlikely >*.

Surgical treatment for myasthenic ptosis

Medical management may not always effectively
alleviate ocular symptoms in some patients with
ocular myasthenia in the long term and may be
associated with significant side effects. It is generally
recommended to initially treat ptosis in OM with
optimal medical therapy, which may include
pyridostigmine or steroids/immunosuppressive
agents. However, if ptosis or strabismus remains
stable for at least two years, surgical intervention
for ptosis may be considered appropriate .

Additionally, older patients with OM may also have
comorbid age-related conditions such as levator
dehiscence and dermatochalasis, which might
potentially benefit from surgery *.

The choice of ptosis repair technique, as with
other types of ptosis, depends on factors such as
levator function, the risk of corneal exposure, and
the integrity of Bell's phenomenon **. Impaired or
variable Bell's phenomenon, reduced ocular motility,
incomplete or infrequent blinking, weakened
orbicularis function, and the risk of postoperative
lagophthalmos are factors to consider before
recommending surgery. The primary goal of surgery
should be to elevate the eyelid to a functional level
while minimizing the risk of corneal exposure *.
The outcomes of surgical interventions in
selected patients with OM have been extensively
documented. For example, a study conducted at
the Mayo Clinic between 1985 and 1999 examined
patients who underwent surgical correction for
blepharoptosis. Among the procedures performed,
including external levator advancements, frontalis
slings, and tarsomyectomy, statistically significant
improvements in interpalpebral eyelid fissure
height were observed postoperatively. However,
postoperative complications such as worsened
diplopia and exposure keratopathy were noted
in some cases, highlighting the importance of
careful patient selection and surgical techniques.
Additionally, cases of recurrent ptosis requiring
additional surgery were reported in a subset
of patients who underwent external levator
advancements *.

In a single-center retrospective study conducted on
patients with myasthenia gravis undergoing ptosis
surgery between September 2007 and November
2013, sixteen external levator advancement
procedures were performed on 11 myasthenia
gravis patients. Out of the sixteen procedures, pre-
and postoperative upper marginal reflex distance
(uMRD) measurements were documented for
fourteen procedures. Among these, thirteen
procedures demonstrated an improvement in lid
height, with a mean increase in uMRD of 2.4 mm
(P=0.0005651). Two patients required secondary
lid elevation due to unsatisfactory outcomes.
Postoperative complications included exacerbation
of diplopia and exposure keratopathy, underscoring
the importance of careful management and
monitoring in these cases *.
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In the latest published study on the outcomes of
surgery in myasthenia gravis ptosis conducted by
Andre S. Litwin et al., a cohort of 30 patients with
symptomatic eyelid concerns despite appropriate
medical treatment underwent eyelid surgery. The
mean age at diagnosis was 47 years, with 13 patients
diagnosed with generalized myasthenia gravis, 14
with ocular myasthenia gravis, and 3 with congenital
myasthenia gravis. A total of 38 blepharoptosis
procedures were performed on 23 patients, with
a mean age at the time of surgery of 62 years and
an average follow-up period of 29 months. Among
the surgical procedures, 10 patients (16 eyelids)
underwent anterior approach levator advancement,
4 patients (5 eyelids) underwent posterior approach
surgery, and 8 patients (15 eyelids) underwent brow
suspension. Additionally, one patient (2 eyelids)
underwent tarsal switch surgery. On average,
an improvement in eyelid height of 1.9 mm was
achieved postoperatively. Postoperative symptoms
or signs of exposure keratopathy occurred in 17%
of patients, leading to the necessity of lid lowering
in one eyelid of one patient. During the follow-up
period, 37% of eyelids required further surgical
intervention to improve upper eyelid height, with
an average interval of 19 months between the initial
surgery and subsequent interventions (range 0.5-49
months). These findings underscore the importance
of continued monitoring and the potential need for
additional surgical interventions in the management
of myasthenia gravis-related ptosis .

CONCLUSION

Ocular ptosis, or drooping of the upper eyelid, can
have various non-neurologic including mechanical
and aponeurotic ptosis and neurologic causes
affecting any level of neuraxis, mostly the nerve,
NM]J, and the muscles elevating the lid. Aponeurotic
ptosis is the most common type of acquired ptosis
and is also the most common cause of surgical
intervention. The neurologic causes mostly arise
from the nerve, NMJ, and muscles, the myasthenia
gravis being a fundamental and challenging cause
for chronic ptosis. While the treatment is mainly
medical with symptomatic and disease-modifying
treatments, some patients with chronic and stable
ptosis or almost stable ptosis from OM, or those
with comorbid conditions such as aponeurotic
ptosis or blepharochalasis, may prefer to take help
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from surgical intervention. However, careful patient
selection and monitoring are crucial, considering
the potential for postoperative complications and
the need for additional surgeries in some cases.
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