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Ptosis: Clinical overview, etiology and treatment

Abstract
Ptosis is a condition characterized by a low setting of the upper eyelid caused by congenital or acquired
dysfunction of the levator muscle. The problem can occur unilaterally or bilaterally, in any age group, and affects
over 1 million patients in Poland, with varying degrees of severity. Drooping of the upper eyelid leads to
secondary restriction of the visual field, deterioration of vision quality, as well as a subjective decrease in visual
acuity. Additionally, it is an aesthetic defect, which consequently negatively impacts the patient's quality of life,
self-esteem, and social perception. This article presents key information about ptosis, including clinical
implications, etiology, and classification, as well as diagnostic algorithms and methods, and modern surgical
treatment approaches.

Objective
A review of selected articles, literature, and the latest reports on upper eyelid ptosis, its etiology and
classification, diagnostic methods, and modern treatment approaches.

Materials and Methods
A literature review of scientific articles available on PubMed and Google Scholar.
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Introduction
Ptosis (from the Greek ptosis – "falling"), or the drooping of the upper eyelid below its normal position, is a
condition that can affect individuals of any age group. According to estimates, approximately 11.5% of adults
over the age of 55 in the United Kingdom have ptosis, with the frequency of its occurrence increasing with age.
A 2017 publication reported that the prevalence of upper eyelid ptosis was 13.5% in the adult Korean population
(5.4% in individuals aged 40; 32.8% in those over 70). A correlation between ptosis and certain conditions such
as diabetes, obesity, and hypertension has also been demonstrated. The issue significantly impacts the patient's
self-esteem and psychological well-being. Patients with ptosis most often report problems with low mood,
increased levels of anxiety, and difficulties in forming interpersonal relationships. Clinically, ptosis leads to
secondary restrictions in the visual field, deterioration in vision quality, and a subjective decrease in visual acuity.
In addition to the direct consequences resulting from the drooping eyelid, patients also report discomfort and
pain in the neck and cervical area, which are the result of forced, compensatory head positioning intended to
correct the eyelid defect and expand the visual field. [1] [2] [3]

Etiology
Ptosis can be congenital or acquired. Congenital ptosis is diagnosed before the age of 1, while ptosis that
manifests after the first year of life is considered acquired. Most cases of congenital upper eyelid drooping result
from improper development of the levator palpebrae superioris muscle (myogenic ptosis), whereas the most
common cause of acquired ptosis is involutional changes in the aponeurosis or detachment of its insertion
(involutional ptosis). Congenital causes may include conditions such as fibrosis of the extraocular muscles,
Duane's retraction syndrome, or Marcus Gunn jaw-winking syndrome.

Acquired ptosis associated with a systemic disease is referred to as non-isolated ptosis, while isolated ptosis
occurs independently, without any underlying systemic condition. Isolated ptosis is most often the result of a
disturbance in the function or anatomical position of the musculus levator palpebrae superioris.

Non-isolated ptosis can be classified according to its underlying cause into the following types:

● Neurogenic ptosis: This is caused by paralysis of the oculomotor nerve (nervus oculomotorius),
Horner's syndrome, or central nervous system disorders.

● Neuromuscular ptosis: Occurs in autoimmune diseases, such as myasthenia gravis.
● Neurotoxic ptosis: Results from the action of insect venom or improper administration of botulinum

toxin.
● Myopathic ptosis: Caused by dysfunction of the levator palpebrae superioris muscle.
● Mechanical ptosis: Results from local conditions, such as a chalazion, which causes excessive pressure

on the eyelid margin, leading to drooping.
● Post-traumatic ptosis: Caused by injury to the eyelid muscle, for example, due to a blow or trauma.

In the literature, the term "pseudoptosis" is also used to describe various types of apparent ptosis that result from
conditions such as enophthalmos (sunken eyeball), retraction of the eyelid of the opposite eye, tuberculosis, or
facial nerve paralysis. [4] [5]

Diagnosis and Qualification for Surgery
The foundation of proper ptosis diagnosis is a thorough medical history, with particular attention to the onset of
eyelid drooping, family history, previous surgeries or trauma involving the eyeball and ocular adnexa, as well as
coexisting diseases that may indirectly or directly induce ptosis. It is essential to rule out neurological conditions
such as Horner's syndrome, myasthenia gravis, oculomotor nerve (cranial nerve III) palsy, and CPEO (Chronic
Progressive External Ophthalmoplegia).
Physical examination is a key component of diagnosis and the proper selection of surgical techniques. During
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differential diagnosis, the physician should be mindful of excluding conditions that cause "pseudoptosis,"
including anatomical abnormalities of the orbital region (e.g., eyeball asymmetry), mechanical causes (e.g., brow
ptosis, floppy eyelid syndrome), and retraction of the opposite eyelid. The physician should also observe the
patient's characteristic head posture (e.g., chin elevation to expand the visual field), as well as the presence of
static wrinkles on the forehead (due to compensatory elevation of the brows and eyelids by the frontalis muscle).
[6]

In the ophthalmic examination, it is essential to carefully assess visual acuity and ocular motility, examine the
bony boundaries of the orbit, and evaluate the soft tissues in this area. Using a slit lamp, the physician should
rule out other eyelid pathologies and thoroughly assess the anterior segment of the eye (including the evaluation
of eyelid margin gland disorders and the cornea).

To assess the severity of eyelid drooping, several measurements can be used:

● MRD1 (Margin-Reflex Distance 1): This is the distance between the upper eyelid margin and the
corneal reflex. The normal value in a healthy eye is 4–5 mm. Eyelid drooping is present if this distance
is reduced. Drooping of 1-2 mm indicates minimal ptosis, 3-4 mm indicates moderate ptosis, and a
value >4 mm indicates a severe degree of ptosis.

● MRD2 (Margin-Reflex Distance 2): This measures the distance between the lower eyelid margin and
the corneal reflex. The normal value in a healthy eye is 5–5.5 mm.

● Palpebral Fissure Height (PFH): This is the distance between the upper and lower eyelid margins
along the pupillary axis. The total of MRD1 and MRD2 should equal the PFH. A reduction in the
palpebral fissure height is often associated with the detachment of the levator palpebrae superioris
aponeurosis from its attachment to the tarsal plate of the upper eyelid.

● Berk’s Method: This evaluates the function of the levator palpebrae superioris muscle. The
measurement involves eliminating the action of the frontalis muscle by pressing it with the thumb and
then measuring the movement of the upper eyelid. The range of movement is the distance the eyelid
margin moves from a downward gaze to an upward gaze, with the head positioned in the coronal plane.

○ Berk's Classification:
■ Normal levator function: >15 mm
■ Good function: 12–14 mm
■ Moderate function: 5–11 mm
■ Poor function: 0–4 mm. [5], [6], [7], [8]

Tests Used for Ptosis Diagnosis:

● Fatigue Test: First, measure MRD1, then ask the patient to gaze upward maximally for 2 minutes. After
the required 2 minutes, remeasure MRD1. A reduction in MRD1 may indicate myasthenia gravis, as
well as age-related ptosis.

● Ice Pack Test: An ice-filled glove is applied to the closed eyelid with ptosis for 2 minutes. If the eyelid
lifts by 2 mm or more immediately after the test, this suggests myasthenia gravis.

● Tensilon Test: Performed when myasthenia gravis is suspected. The test involves slow intravenous
injection (over 15-30 seconds) of 2 mg edrophonium, a reversible acetylcholinesterase inhibitor. An
additional 8 mg is slowly injected after one minute. If ptosis improves after the injection, the cause is
likely myasthenia gravis.

● Phenylephrine Test: Adrenergic agents, such as phenylephrine or apraclonidine, are instilled under the
eyelid to assess the function of Müller’s muscle. The test involves measuring MRD1 before and 5
minutes after administering the phenylephrine solution. If MRD1 increases by 2–3 mm or if eyelid
elevation is noticeable and clinically significant, the test is considered positive. In such cases, the most
common treatment is a transconjunctival Müller’s muscle resection. A corrective levator muscle repair
is recommended if the test result is negative. [5], [6], [9], [10]

The selection of the appropriate surgical method is challenging and depends on the severity of the ptosis, as well
as being optimized for the specific case. Recent studies regarding indications for surgery and the testing of new
surgical techniques present difficulties in choosing the most suitable approach.
The qualification of a patient for surgical treatment of ptosis should consider not only the potential benefits of
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the procedure but also the undesirable effects associated with surgical intervention. Patients eligible for ptosis
surgery are not limited to those seeking aesthetic improvements, but also include those for whom drooping
eyelids interfere with daily functioning due to visual field restriction.

In children, when the risk of amblyopia (lazy eye) is significant, surgery should not be delayed. However, if the
risk of amblyopia is low, it may be advisable to wait until the child reaches 3-5 years of age, at which point
necessary measurements can be taken and the patient can be considered for surgical treatment. [5]

One of the most common methods for qualifying a patient for ptosis surgery is the technique developed by
Dresner in the late 20th century. This method involves determining the extent of Müller’s muscle resection based
on eyelid drooping and its elevation following the administration of 10% phenylephrine into the eye. After 5
minutes of drug application, the elevation of the eyelid is measured. An elevation of at least 2 mm results in a
positive test. According to Dresner’s principle, for every 1 mm of eyelid elevation, 4 mm of Müller’s muscle
must be resected. For larger ptosis corrections, a proportionally larger resection of the muscle is required. For
instance, a 1.5 mm elevation requires a 6 mm resection of the muscle, while an 8 mm resection results in a 2 mm
eyelid elevation. A 10 mm muscle resection causes a 3 mm eyelid lift. A clinically significant issue with this
technique is that it is not recommended for correcting ptosis greater than 3 mm. In the case of a negative
phenylephrine test, the patient should be considered for a levator aponeurosis repair, also using the “Whitnall's
ligament loop.” This procedure is also suitable for patients with moderate ptosis (3-4 mm). In cases of frontalis
sling surgery, the procedure is indicated when there is ptosis with impaired levator palpebrae superioris function,
but with preserved frontalis muscle function. Furthermore, this method may be used in cases of congenital,
myopathic, or neurogenic ptosis. The aforementioned methods have their own advantages and disadvantages,
which will be discussed in the next section of this article. [5] [11] [12]

When selecting the appropriate surgical method, it is also important to consider the potential and predictable
adverse effects. The most commonly encountered complications include bleeding, bruising, and infection. As for
sequelae that may require further corrections, these include any abnormalities in the eyelid sulcus, eyelid
asymmetry, or overcorrection/undercorrection of the ptosis. [13]

Treatment
Surgical methods remain the standard for treating eyelid ptosis. Effective treatment, whether for aesthetic or
functional reasons, can be achieved using a specific procedure or a combination of techniques, depending on the
severity of the ptosis and its etiology. It is crucial during the patient examination and preoperative planning
phase to exclude conditions that require immediate intervention, including those that go beyond the capabilities
of oculoplastic surgery. As of current knowledge, there is no single universal method for treating ptosis.

Fasanella-Servat Technique
The Fasanella-Servat technique is the oldest surgical method for treating ptosis, developed in 1961 by Fasanella
and Servat. The procedure involves using two pairs of forceps to secure the tarsal plate, conjunctiva, and
Müller’s muscle on the inverted upper eyelid. Since the 1960s, the technique has undergone several
modifications, such as changes in the suturing method, placement of the knot, and improved techniques for
maintaining hemostasis in the surgical field.

The main advantage of this method is the lack of a skin incision and preservation of the natural eyelid contour.
Indications for using this technique include acquired involutional ptosis (commonly associated with aging),
Horner’s syndrome, ptosis as a complication following other procedures with an anterior approach, and
congenital ptosis with preserved levator palpebrae superioris function. [14] [15] [16]

Müller’s Muscle-Connunctival Resection Technique
One of the most widely used techniques for ptosis surgery is the Müller’s muscle-conjunctival resection. Like the
Fasanella-Servat procedure, this surgery targets Müller’s muscle. The operation involves excising Müller’s
muscle along with the overlying conjunctiva, after which the remaining muscle edges are sutured. A limitation of
this procedure is that the maximum elevation achievable is 2-3 mm. The procedure is performed through a
posterior approach, which shortens the recovery time, eliminates visible scarring, improves predictability of the
final result, and is technically easier for the surgeon compared to other techniques, such as levator aponeurosis
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repair. This technique is typically used for mild ptosis with well-preserved levator muscle function. It can also be
useful for ptosis correction in Horner's syndrome and in mild cases of congenital ptosis. [5] [13] [17]

LevatorAponeurosis Repair
The most common cause of upper eyelid ptosis is the separation of the levator aponeurosis, which makes levator
aponeurosis repair the most frequently performed procedure in the surgical treatment of ptosis. The fundamental
technical aspect of this procedure is the repositioning of the aponeurosis to its anatomical location. This surgery
is performed in patients who have normal levator muscle function but exhibit a noticeable defect in the
aponeurosis. Signs of such a defect include an elevated eyelid sulcus, a thinner upper eyelid, and a visible
corneal outline. This technique offers several clinically significant advantages. The greatest benefit is the ability
to perform the procedure under general anesthesia, which eliminates potential issues associated with local
anesthesia (such as difficulties in achieving the correct degree of ptosis correction and the need for patient
cooperation). [15] [18]

Tarsoaponeurectomy
Tarsoaponeurectomy is a surgical technique that involves the resection of the anatomical structures of the upper
eyelid. The operation is performed through an incision along the upper eyelid sulcus, exposing the tarsal plate
and the levator aponeurosis. The resection typically involves removing the full thickness of tissue, up to 2 mm in
depth. This procedure is used in patients with ptosis caused by tissue scarring, such as from ocular trauma or
previous surgical interventions. A prerequisite for performing this surgery is that the levator palpebrae superioris
muscle must be functioning adequately. In practice, tarsoaponeurectomy is rarely used, primarily in cases where
there are difficulties identifying the individual anatomical planes. [18]

Frontalis Sling Procedure
The frontalis sling procedure is indicated in patients with dysfunction of the levator palpebrae superioris muscle,
but with preserved function of the frontalis muscle. This surgery is typically performed in cases of congenital
ptosis, neurogenic ptosis, and myopathic ptosis. The procedure involves the use of synthetic materials (such as
silicone or Gore-Tex) or autologous tissue (e.g., strips of temporal fascia or broad thigh fascia). The technique
involves the insertion of a prepared material into a selected point on the frontalis muscle using a needle or guide.
In the final stage, the supporting material should form a characteristic pentagon shape, which is a hallmark of
this technique. In pediatric patients, synthetic materials are more commonly used due to the limited availability
of fascia. However, the preferred option in this technique remains the use of broad thigh fascia, although it
presents certain limitations, such as difficulty harvesting the fascia in very young children, elderly individuals, or
those who are debilitated. When using fascia from the patient, there is a lower risk of infection and degradation
compared to synthetic materials. [5], [19]

Postoperative Care
Patients who have undergone surgery for ptosis should be thoroughly instructed by their attending physician on
several important aspects that significantly influence their recovery process. To reduce swelling following the
surgical intervention, patients should sleep with their head elevated and apply cold compresses to the operated
areas. Some surgeons may recommend the use of topical antibiotics or steroids to promote healing and reduce
inflammation. Sutures are typically removed within one week after the procedure.

Postoperative Results
At the time of publishing this article, there are no large randomized studies comparing surgical techniques for the
treatment of ptosis. However, there are studies that determine the rate of revision surgeries for specific methods.
The results of available studies vary greatly in many aspects, but they are consistent in one regard: the outcomes
for patients with advanced ptosis and significant fibrosis show a higher rate of post-operative revisions.
Ultimately, the most important factor determining the success of a given treatment method is the surgeon. [20]

Complications and Postoperative Issues
In the course of treating any disease with surgical methods, there is a percentage of patients who experience
complications or postoperative issues. Revision surgeries should be performed after a period of time following
the primary surgery that allows for the resolution of swelling. Delaying the procedure for too long can lead to the
formation of intratissue scars, which may result in difficulties during subsequent surgery.
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In the case of underestimation of the eyelid correction, revision surgery is necessary. When qualifying a patient
for a repeat blepharoplasty procedure, the degree of eyelid asymmetry and the ptosis of the previously operated
eyelid should be taken into account to ensure the planned procedure is justified. During the qualification process,
the surgeon must conduct a thorough examination of the local condition, assessing the presence of postoperative
swelling and the healing status of the wounds.

Hypercorrection may occur as a result of eyelid ptosis correction. It is caused by an excessive correction of the
existing defect, which clinically results in an inability to close the eyelid. In such cases, methods should be
applied to stretch the eyelid and allow for full closure of the eye. This procedure should be performed within 7
days of the primary surgery. If the procedure causes discomfort for the patient, it can be carried out under local
anesthesia. In cases requiring larger corrections, it is recommended to wait 6 months after the primary surgery.
[21]

In the course of the procedure, the surgeon must exercise increased caution. Surgeries involving the ocular
protective apparatus carry a risk of damaging the eyeball. During the surgery, appropriate measures should be
taken to protect the cornea from injury, as well as to ensure proper eye lubrication, especially if, after the surgery,
eyelid closure is incomplete. In the event of an intraoperative eye injury, it is essential to consult a specialist in
this field as quickly as possible.

After oculoplastic procedures, a common symptom is the occurrence of dry eyes. If such complaints are
identified, treatment is necessary, as neglecting this complication may lead to permanent consequences. The
patient should be advised to use medications that improve eye lubrication (drops or ointments). Some authors
recommend using cyclosporine-based medications in more severe cases, as they work by stimulating tear
production. [22]

Summary
Ptosis is a widespread issue affecting individuals of all age groups. As a condition that can result from various
abnormalities, it requires specialized examination and evaluation. Treatment of eyelid ptosis is a complex
procedure that demands considerable experience from the medical center performing it. Surgical treatment of
ptosis has also become a part of aesthetic medicine, where the outcome largely depends on the patient's
subjective feelings. Improper choice of surgical method and failure to effectively address potential complications
can result in patient dissatisfaction, or even disfigurement. Conservative treatment attempts are often ineffective
and do not provide satisfactory results. However, promising outcomes have been observed with the newly
introduced 0.1% oxymetazoline hydrochloride preparation, which shows potential for use in non-surgical ptosis
treatment. This could serve as an alternative for patients who are unwilling to undergo surgery. Effective
treatment of eyelid ptosis requires the physician to conduct a meticulous examination and make an accurate
diagnosis. It is essential to determine the cause of the ptosis, which dictates the choice of the appropriate surgical
technique. Moreover, after the procedure, the patient should regularly attend follow-up appointments, so that any
necessary interventions can be planned in advance and performed at the right time. Further research is needed to
determine which surgical method offers the best therapeutic approach, providing patients with the desired
aesthetic and functional outcomes. [23], [24], [25], [26]
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