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Critical pre- and postoperative
factors in evaluating ptosis
Jordan N. Cornwell , Claire S. Smith †, Katherine M. Lucarelli ,
Alexander Sones † and Daniel B. Rootman*

Division of Orbital and Ophthalmic Plastic Surgery, Doheny and Stein Eye Institutes, University of
California, Los Angeles, Los Angeles, CA, United States
Background: Blepharoptosis repair is a common eyelid surgery worldwide,

however technique and outcome measurements vary widely.

Objective: This study aims to determine a consensus on pre- and postoperative

factors important to oculoplastic surgeons in the evaluation of ptosis.

Methods: Oculoplastic surgeons were queried to describe 10 or more variables

important for pre- and postoperative evaluation of ptosis and subsequently rate

them on a 5-point Likert scale. A nominal group meeting determined a

consensus on the 10 most important pre- and postoperative factors based on

the previous survey responses. Mean and standard deviation for Likert score

responses were compared using a student’s t-test.

Results: One hundred and sixty-three respondents contributed a total of 1,909

open-ended responses. The twomost cited factors were levator function (91.4%)

and upper marginal reflex distance (87.7%). Known secondary causes of ptosis

(75.5%), health of cornea and tear film (58.9%) and brow elevation/compensation

(55.2%) were reported as important by over 50% of the respondents. The final

variables were categorized into four groups: Causes of Ptosis, Surgical Planning,

Anatomy and Symmetry, and Ptosis-Related Quality of Life.

Conclusion: A cohort of ASOPRS oculoplastic surgeons reached a consensus on

a critical set of variables important for ptosis evaluation.
KEYWORDS

ptosis repair, pre-operative assessment, ptosis-related outcomes, delphi technique,
nominal group technique
Introduction

Blepharoptosis is one of the most common eyelid malpositions, with an estimated

prevalence of over 10% in adult populations (1). This broad diagnosis encompasses a wide

range of etiologies, though the vast majority would be classified as involutional.

Blepharoptosis is commonly surgically corrected, with more than 86,000 procedures
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occurring per year and an approximately $46 million-dollar annual

associated cost in the United States in 2023 (1, 2).

Despite the relative frequency of this malposition and its

treatment, outcomes may be unpredictable, with re-operation

rates ranging from 5%-35% depending on etiology and technique

(2–9). Given the variability in outcomes, it is important to have a

consensus on pre- and post-operative evaluation metrics. A

universal definition of outcome success is highly variable in the

literature. Outcome measures reported include margin reflex

distance one (MRD1), amount of ptosis (defined as difference

from a normal upper eyelid height of 4 or 4.5 mm), degree of

ptosis (defined as MRD1 <2 mm, <2.5 mm, or <3 mm), acceptable

eyelid contour (defined subjectively or objectively), symmetry

between the eyelids, tarsal platform show, reoperation rates, and

complication rates (11–14).

With individual surgeons relying on different measures to

determine candidacy for surgery and to define successful

outcomes (3, 6, 10, 11), standardization and comparison of ptosis

surgery techniques in the literature can be challenging. The purpose

of this investigation is to determine a consensus from the surgeon’s

perspective on important pre- and post-operative metrics for the

evaluation of ptosis.
Methods

This study complied with the University of California Los

Angeles Institutional Review Board policies (IRB #15-000949) and

principles and was conducted in accordance with the Declaration

of Helsinki.

In this qualitative study, ptosis surgery experts were surveyed

for participation. The experiment involved two stages. The first

utilizing a survey-based Delphi exercise to generate a

comprehensive list of ranked factors in assessing ptosis. The

second stage involved a nominal group exercise intended to

group, prioritize and organize these factors into a parsimonious

consensus set of variables.

The Delphi technique is a consensus-building process in which

panels endorse or reject opinions or assumptions based on an

iterative series of questionnaires with controlled feedback (15).

Before each round of inquiry, participants are presented with a

summary of other members’ responses and encouraged to

reconsider their answers until consensus is achieved (16, 17). The

Delphi technique concludes with a group ranking of the importance

of the comprehensive set of variables of interest.

The nominal group technique is a method of reaching

consensus from a panel of experts (18, 19). This exercise involves

presenting a series of standardized questions to the panel and

obtaining uninterrupted oral responses to every question from

each participant. Open ended discussion follows each round of

responses as well as the conclusion of the standardized questions. In

the present study, the nominal group technique was used after the

Delphi exercise to refine the outcome measures of interest

previously identified.
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Delphi exercise

Members of the American Society of Ophthalmic Plastic and

Reconstructive Surgery (ASOPRS) were solicited via email for

participation in the Delphi technique. The open-ended prompt

asked respondents to identify 10 or more variables used to evaluate

a patient with ptosis in both the preoperative and postoperative

state. The responses were collated into semantically equivalent

groups and sorted by the percentage of respondents identifying

each variable. The same cohort of survey responders was then re-

queried in a secondary survey to rate the relative importance of each

variable in evaluating a person with ptosis pre- or postoperatively.

Answers were graded on a Likert scale from 1-5, with 1 being least

important and 5 being most important. Variables identified in the

Delphi exercise with an average score of above 3.0 on the 5-point

Likert scale were considered to be important and included in the

nominal group round.
Nominal group

The nominal group was additionally composed of ASOPRS

oculoplastic surgeons. The group meeting involved first a silent

generation of variables. Variables identified through the Delphi

technique with Likert scores below 3.0 were then silently reviewed

for re-inclusion. Newly identified variables, variables from the

Delphi analysis scoring 3.0 and above, and variables scoring

below 3.0 that were re-evaluated and included by the group were

then discussed in round robin format without interruption. The

group discussion of each variable continued until consensus was

achieved on the 10 most important variables in evaluating ptosis in

the pre- and postoperative periods respectively.

The nominal group focused on the inclusion of reliable, feasible,

measurable, and critical variables and the elimination of redundant

variables. The discarded variables were re-reviewed for inclusion

and the final list of variables was determined by group consensus.

The final variables were grouped and categorized based on their

importance to different aspects of the surgical process.
Statistical analyses

Mean and standard deviation for Likert score responses for each

variable were calculated. Mean Likert scores for the preoperative

and postoperative importance of variables were evaluated for

significant differences utilizing the student’s t-test.
Results

Delphi

In the open-ended survey, 163 respondents contributed a total

of 1,909 responses. After collation, a total of 59 unique factors were

identified. The two most commonly cited factors were levator
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function (91.4%) and upper margin reflex distance (MRD1)

(87.7%). Known secondary causes of ptosis (75.5%), health of

cornea and tear film (58.9%) and brow elevation/compensation

(55.2%) were also reported as important variables by over 50% of

the respondents. All other variables were noted by fewer than half

of respondents.

Seventy-three of the 163 respondents participated in the second

round of Delphi Analysis, ranking the previously identified factors

on a 5-point Likert scale. Mean and standard deviation of Likert

scale rankings were calculated and compared to determine

statistically significant differences in the pre- and postoperative

means for each variable (Tables 1–3).

Factors with significantly higher Likert scores in the

preoperative assessment relative to the postoperative assessment

included ocular motility, previous eyelid surgery or trauma, facial

nerve function, orbital asymmetry, congenital nature of disease, and

Hering’s positivity (Table 1). Factors with Likert scores that were

significantly higher in the postoperative assessment relative to the

preoperative assessment included MRD1, lid crease symmetry,

contour, and overall symmetry (Table 2). A range of variables

were found to be equally important in the preoperative and

postoperative assessment, including lagophthalmos, dry eye,

eyelid retraction, quality of life, and surgical expectations (Table 3).
Nominal group

Eleven ASOPRS surgeons were selected to attend the nominal

group meeting. All oculoplastic surgeons included performed more

than fifty ptosis surgeries annually. Participants were geographically

diverse, practicing in the western (4), midwestern (3), eastern (2),

and southern (2) regions of the United States.

Preoperative factors were primarily agreed upon by rankings

determined in the delphi phase. The nominal group discussion

focused on the importance of postoperative factors which were less
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clearly delineated. The nominal group identified six variables

important for the evaluation of ptosis postoperatively: MRD1,

presence of lagophthalmos, symmetry of eyelid position, eyelid

contour, eyelid crease height/position and ptosis-related quality of

life (Table 4).

The final critical factors identified by this two-stage Delphi and

nominal group analysis are shown in Table 5. The variables were

separated by importance to the preoperative and postoperative

periods and categorized by different aspects of the surgical

process including, causes of ptosis, surgical planning, anatomy

and symmetry, and ptosis-related quality of life.
Discussion

This two-stage Delphi and nominal group analysis identified

factors that are important to oculoplastic surgeons in the

preoperative and postoperative evaluation of ptosis. Ptosis

etiology and surgical planning were surveyed as more pertinent to

the preoperative stage. Anatomy, symmetry and ptosis-related

quality of life were applicable outcome measures both before and

after surgery.

Many of these measures are readily used by oculoplastic

surgeons to evaluate ptosis and surgery efficacy, however there is

lack of standardization in the evaluation and reporting of these

outcome measures in the literature. The preoperative factors

developed through the Delphi technique achieved group

consensus easily during the nominal group discussion, in

contrast, the postoperative factors were more controversial and

required in depth discussion to reach consensus. The preoperative

factors fell into two major domains: Surgical Planning (levator

function, Herring’s positivity, anticoagulation), and Causes of Ptosis

that may alert a surgeon to a non-involutional etiology (known

secondary causes of ptosis, proptosis/orbital asymmetry,

ocular motility).
TABLE 1 Factors with Likert scores >3.5 in which preoperative grading of importance was significantly higher than postoperative.

Variable % Respondents
describing

Mean Pre-operative
Likert (SD)

Mean Post-operative
Likert (SD)

p-value

Levator function 91.4% 4.9 (0.32) 3.2 (1.41) <0.01

Known secondary cause
of ptosis

75.5% 4.3 (0.82) 3.1 (1.15) <0.01

Ocular motility 47.9% 3.6 (0.99) 3.1 (1.06) <0.01

Congenital vs acquired 37.4% 4.2 (0.83) 2.7 (1.32) <0.01

Eyelid surgery or trauma 31.9% 3.6 (0.95) 2.6 (1.05) <0.01

Orbicularis / CN VII function 28.2% 3.6 (1.10) 3.1 (1.21) <0.05

Herring's positivity 22.7% 3.6 (1.00) 3.1 (1.17) <0.05

Anticoagulation 9.2% 3.7 (1.30) 1.7 (1.00) <0.01

Proptosis/orbital asymmetry 8.0% 3.6 (1.06) 2.6 (1.29) <0.01

Prior history of ptosis surgery 4.9% 4.0 (0.98) 2.5 (1.35) <0.01
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Two domains were identified as imperative to both the

preoperative and postoperative assessment: Anatomy/Symmetry

(MRD1, lid crease symmetry, contour, and symmetry of the eyelid

position) and Ptosis-Related Quality of Life (QoL) (dry eye symptoms,

visual impairment, and comfort). Developing less quantitative

measurements such as Ptosis-Related QoL can be challenging. The
TABLE 2 Factors with Likert scores >3.5 in which postoperative grading of importance was significantly higher than preoperative.

Variable % respondents
describing

Mean Pre-
operative (SD)

Mean Post-
operative (SD)

p-value

MRD1 87.7% 4.4 (0.90) 4.7 (0.65) <0.05

Lid crease symmetry 4.3% 3.3 (1.12) 3.8 (1.17) <0.01

Lid contour 6.1% 3.4 (1.02) 3.9 (1.11) <0.05

Symmetry of eyelid position 22.1% 3.5 (1.10) 4.1 (1.09) <0.01
F
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TABLE 4 Factors identified during nominal group discussion as most
crucial for postoperative evaluation of ptosis surgery.

Variable
% Respondents Mean Overall

Likert Score

MRD1 87.7% 4.55

Lagophthalmos 36.2% 4.13

Symmetry of eyelid position 22.1% 3.85

Lid contour/lid curve 6.1% 3.71

Lid crease height/position 46.0% 3.56

Ptosis-related quality of life 20.2% 3.39

a. Visual Impairment 40.5% 3.13

b. Dry eye syndrome 35.6% 3.94

c. Comfort N/A N/A
TABLE 3 Factors with Likert scores >3.5 in which preoperative and postoperative grading of importance were not significantly different.

Variable % respondents
describing

Mean Pre-
operative (SD)

Mean Post-
operative (SD)

p-value

Health of cornea and tear film 58.9% 4.1 (0.93) 4.3 (0.822) 0.069

Brow elevation/compensation 55.2% 3.7 (1.00) 3.5 (1.00) 0.161

Lid crease height/position 46.0% 3.4 (1.02) 3.6 (1.05) 0.333

Dermatochalasis 42.9% 3.5 (0.96) 3.3 (0.95) 0.414

Lagophthalmos 36.2% 4.0 (1.00) 4.2 (1.00) 0.363

Dry eye 35.6% 3.8 (1.07) 4.1 (0.93) 0.097

Expectations for
surgical outcome

25.2% 3.9 (1.08) 4.0 (1.00) 0.577

Lid lag/eyelid retraction 22.1% 3.5 (1.17) 3.4 (1.24) 0.907

Ptosis-related quality of life 20.2% 3.3 (1.29) 3.5 (1.27) 0.473

Vertical palpebral height 18.4% 3.2 (1.28) 3.5 (1.24) 0.203
TABLE 5 Categorical groupings of critical preoperative and
postoperative factors in the evaluation of ptosis.

Preoperative Postoperative

Causes of Ptosis
1. Known secondary cause
2. Congenital vs acquired
3. Eyelid surgery or trauma
4. Proptosis / orbital asymmetry
5. Ocular motility

Surgical Planning
1. Levator function
2. Orbicularis/CN VII function
3. Hering’s positivity
4. Anticoagulation
5. Prior history of ptosis surgery

Anatomy and Symmetry
1. MRD1
2. Symmetry of eyelid position
3. Lid contour / lid curve
4. Lid crease height / position
5. Lagophthalmos

Anatomy and Symmetry
1. MRD1
2. Symmetry of eyelid position
3. Lid contour / lid curve
4. Lid crease height / position
5. Lagophthalmos

Ptosis-Related Quality of Life
1. Visual impairment
2. Dry eye symptoms
3. Comfort

Ptosis-Related Quality of Life
1. Visual impairment
2. Dry eye symptoms
3. Comfort
Items in bold are the categorical groupings of critical preoperative and postoperative factors in
the evaluation of ptosis.
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nominal group emphasized that dry eye, visual impairment, and

comfort were important proxies for the extent to which a patient’s

QoL is impaired. These factors ideally would be evaluated pre- and

postoperatively to identify improvement with surgery.

However, even for more empirically derived variables there is

often little consensus on assessment and quantification. For

example, eyelid symmetry has been evaluated using subjective

grading (20–23), Image J software (24, 25), and measurements

between the lid margin and the pupillary center at the level of the

pupil, nasal limbus, and temporal limbus (26). Further, Gordon

et al. suggest that small asymmetries in MRD1 may not be

apparent to the lay observer, presenting some question as to the

appropriate value for what is considered an asymmetric

outcome (27).

The effects of ptosis surgery on QoL have previously been

measured using scales developed within other specialties and/or

without considerable patient input (28–31), a limitation present in

this study as well. Further work should be done to solicit patient

input on factors they feel have been important throughout their

ptosis correction process to determine if there is overlap between

the patient and surgeon’s perspective on important outcome

measures. Additional work is needed to standardize how each

outcome measure is quantified. Using the data presented here,

future research can be done to propose a scale for the measurement

of important pre- and post-operative factors in the evaluation

of ptosis.
Conclusion

This study distilled the knowledge and experience of a cohort

of ASOPRS oculoplastic surgeons to offer consensus on the critical

parameters for the preoperative and postoperative evaluation of

the patient with ptosis. A standardized scale for ptosis evaluation

might have utility in the comparison of surgical selection and

outcomes of different surgical techniques. These data may also be

useful to better guide surgeons to achieve maximal functional and

aesthetic satisfaction for their patients. The preoperative and post

operative variables identified in this study might be utilized to

develop a standardized scale for the evaluation of ptosis. Future

research comparing surgeon-identified success to patient-

identified success and reliable assessment of ptosis-related QoL

is needed.
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