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Assessing the results of anophthalmic prostheses

Yoav Vardizer'*3, Tamer Sobeh’*, Daphna Landau Prat>®, Guy | Ben Simon®, Oren Tomkins-Netzer*’

Purpose: Anophthalmic sockets cause disfigurement that may result in emotional and social distress. The
choice of procedure and implant is based upon the surgeon’s experience. There remains no standardization
of cosmetic result. We sought to identify quantifiable anatomical features and functional properties
related to a successful cosmetic result in patients with ocular prosthesis and to determine correlations
between self-reported and third-party assessment of cosmetic success. Methods: This was a prospective
observational study, which included 107 adult patients (50.1% female; age 53.08 + 18.64 years, range 18-89)
with acquired anophthalmia following prosthesis fitting. Patients completed a self-assessment questionnaire
on self-perception of body image and ocular properties. Three independent examiners assessed cosmetic
score. Assessed variables included prosthesis movement, eyelid symmetry, prosthesis stability, and socket
fullness. Results: The general cosmetic result was 8.1 +2.19 (on a predetermined scale of 1-10) as perceived
by the patients and 7.2 + 0.19 by the examiners. Interexaminer correlation was high for all variables (P <0.05).
A good cosmetic result was correlated with prosthesis movement (P = 0.02), eyelid symmetry (P = 0.001),
and prosthesis stability (P = 0.01). Factors that correlated with a good cosmetic result on multivariate
analysis were prosthesis movement (odds ratio [OR] 4.95, P = 0.004), eyelid symmetry (OR 4.51, P = 0.006),
and socket fullness (OR 3.56, P = 0.005). No correlation was observed between patients” perceptions of the
overall cosmetic result and those of the examiners. Conclusion: The cosmetic result of prosthesis use among
anophthalmic patients is generally good, as perceived by both patients and examiners. Good eyelid position
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and symmetry, orbital fullness, and prosthesis motility were associated with a better cosmetic result.
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Anophthalmia may occur due to congenital pathologies
or following evisceration or enucleation.? Patients with
an anophthalmic socket sustain profound disfigurement
accompanied by emotional and social distress.F®! The aim
of socket implantation surgery is to restore and preserve the
orbital volume and contour, thus minimizing facial asymmetry
and disfigurement due to volume deficit.”! This objective is
achieved by placing an adequately sized orbital implant and
later by fitting a matching prosthesis. Many implantation
procedures are employed, and various implant types and sizes
are available to the surgeon.®

To date, the success of orbital implant procedures is generally
estimated by the rate of complications, such as implant exposure
and extrusion, eyelid malposition, post-implantation infection,
conjunctival dehiscence, and socket contraction.!>??! Although
an acceptable cosmetic result is inarguably a major objective
of these procedures, there is no objective standardization of
cosmetic appearance following orbital implantation, and the
choice of the most suitable procedure and implant is based
solely upon the surgeon’s clinical impression and experience.
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Many clinicians associate patients’ complaints following
implantation to postenucleation socket syndrome.! This entity
encompasses a myriad of clinical findings related to anatomical
postsurgical changes, including loss of orbital volume, superior
sulcus deformity, upper lid ptosis and lower lid laxity, and
prosthesis movement.?*! However, the specific impact of each
of them on the clinical presentation has never been delineated.
Furthermore, many patients present with part of the clinical
syndrome but still describe profound overall discontent.

We sought to identify quantifiable anatomical features and
functional properties related to a successful cosmetic result
of ocular prostheses surgery and define cosmetic success
according to the patient and to independent examiners. This
report presents the results of their impressions, and defines
the relevant ocular and prosthetic cosmetic variables and their
relation to the cosmetic result.

Methods

Patient selection

This prospective observational study on anophthalmic patients
following prosthesis fitting was approved by the institutional
ethics review board (#0023-09-BNZ). Participants were
selected randomly, from anophthalmic patients attending an
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outpatient ocular prosthetic clinic for follow-up and prosthesis
maintenance. The inclusion criteria of the study were age
older than 18 years and unilateral anophthalmia for at least
12 months prior to enrolment. The exclusion criteria of the
study were patients with residual ocular tissue (e.g., a phthisic
eye), those who underwent orbital surgery during the past 12
months (including eyelid surgery, congenital anophthalmia
patients), those with acute orbital complaints (including pain,
conjunctival dehiscence, active inflammation of the orbit or
surrounding soft tissues), and those unable to complete a
questionnaire for any reason. Ethical Standards Board approval
was obtained, or a waiver was granted.

Patient self-assessment

After providing informed consent, the recruited patients
were asked to complete a self-assessment questionnaire. This
included information on demographics and perception of their
general body image and specific ocular features. The items were
presented as statements concerning body image (“Iam pleased
with my general appearance”) or specific ocular properties (“I
think my prosthesis moves well”). The results were expressed
in numerical values.

Patient and prosthesis examinations

Following their completion of the self-assessment questionnaire,
the patients were examined by three independent examiners (an
orbital surgeon, an ophthalmology resident, and an ocularist).
Each examiner completed a detailed checklist on anatomical
features and functional properties of the patient’s features.
The eyelid aperture, lagophthalmos, lower eyelid laxity,
exophthalmometry, lower and upper fornix depth, socket and
prosthesis movement, and conjunctival inflammatory signs
were assessed [Fig. 1]. The prosthesis was then removed, and its
dimensions, surface size, and volume were measured. Finally, the
examiners queried the patient about general and specific cosmetic
features, including prosthesis movement, eyelid symmetry,
adequate conjunctiva surface, socket fullness, prosthesis
stability, and general cosmetic appearance. The movement of
the prosthesis was compared to the contralateral eye and ranked
as percentage the movement of that eye. Results of the cosmetic
result questions were scored on scales ranging from 1-10, in which
1 was always the worst score. For each feature, as well as for the
general cosmetic results, a score was considered as being “good”
if it was in the upper third of the scale.

Statistical analysis

The statistical analysis was performed with SAS
software (University edition, SAS Institute Inc.), using an
alpha level of 0.05 for all measures. Inter-examiner agreement
correlations were analyzed by the Fleiss—Kappa test. The
Spearman correlation test was applied to analyze correlations
between the variables used for the evaluations and for the
scores given to the general cosmetic appearance, as well as
the correlations between the examiners’ responses and those
of the patients. The Kruskal-Wallis test was used to analyze
correlations between anatomical variables and the general
cosmetic appearance scores. An ordered logistic regression
was performed to determine predictors of the general
cosmetic appearance and to estimate univariate (crude) and
multivariate (refined) odds ratios for the variables used for the
evaluations. All of the results are presented as mean + standard
deviation.

Results

A total of 107 anophthalmic patients (50.1% females)
completed the patient self-assessment questionnaire and

Figure 1: Clinical photos of three anophthalmic patients demonstrating
variable cosmetic results. (a) A 32 year-old male with left ocular
prosthesis and a good cosmetic result; symmetric eyelid opening and
orbital volume. (b) A 61 year-old woman with a right deep superior eyelid
sulcus deformity secondary to lack of orbital implant. (c) A 49 year-old
woman post severe right orbital trauma and multiple reconstructions,
demonstrating eyelid asymmetry secondary to lower eyelid retraction
and relative enophthalmos

were examined during the study. The average patient age was
53.08 + 18.64 years (range 18-89) and time since anophthalmic
surgery was 25.49 + 2.06 years. Anophthalmia involved the
right eye in 45.19% of the patients and an orbital implant
was in place in 43.4% of them. The causes of anophthalmia
included ocular trauma (49.5%), ocular disease (35.6%), ocular
malignancy (9.9%), and ocular complications of a systemic
disease (4.9%) [Table 1].

The inter-examiner correlation was good for all
variables (K > 0.27, P = 0.001); therefore, the average value
of all three examiners was used for further analysis. The
examiners estimated specific ocular cosmetic variables by
focusing on those related to prosthesis function, prosthesis
appearance in the socket, as well as facial symmetry. The
average score was 2.86 + 0.9 (median 3, range 1-5) for prosthesis
movement, 3.6 +1.03 (median 4, range 1-5) for eyelid symmetry,
2.8 + 0.55 (median 3, range 1-3) for adequate conjunctiva
surface, 3.77 + 0.48 (median 3, range 1-4) for prosthesis
stability, and 3.5 + 1.2 (median 4, range 1-5) for socket fullness.
The examiners rated the general cosmetic appearance of all
patients as 7.2 +0.19 (range 1-10). This was based on the overall
impression of the cosmetic result of the subject and not on any
specific factors.

Examinations of the correlations between specific cosmetic
features and the general cosmetic result revealed that prosthesis
movement had an odds ratio (OR) of 6.81 (95% confidence
interval [CI] 3.21 14.42, P < 0.0001, Table 2); eyelid symmetry
had an OR of 7.77 (95% CI 3.58 16.87, P < 0.0001); an adequate
conjunctiva surface had an OR of 5.12 (95% CI 1.6 16.32,
P =0.006), and socket fullness had an OR of 5.24 (95% CI
2.6710.29, P<0.0001) [Fig. 2]. The factors found on multivariate
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analysis to be significantly related to a good cosmetic result were
prosthesis movement (OR 4.95, 95% CI 1.69 14.53, P = 0.004),
eyelid symmetry (OR 4.51, 95% CI 1.55 13.09, P = 0.006), and
socket fullness (OR 3.56, 95% CI 1.46 8.69, P = 0.005). Among
patients who received an upper third score on all 3 of these
features (a score of 4 or 5, n=17), the predictive value of a good
general cosmetic result (upper third, range 8-10) was 100%.

The patients were asked to complete a similar questionnaire
in which they were able to judge their own cosmetic result, as
well as score specific features related to their appearance and
prosthesis function. The average general cosmetic result the
patients gave themselves was 8.1 +2.19 (range 1-10). The average
score was 3.13 + 1.51 (range 1-5) for prosthesis movement, was
3.41 +1.49 (range 1-5) for eyelid symmetry, 2.24 + 0.86 (range
1-3) for adequate conjunctiva surface, 3.62 + 0.85 (range
1-4) for prosthesis stability, and 3.2 + 1.55 (range 1-5) for
socket fullness. A good general cosmetic result (scale range
4-5) correlated with prosthesis movement (OR = 1.4, 95% CI
1.04 1.86, P=0.02, Table 3), eyelid symmetry (OR =1.66, 95% CI
1.22 2.24, P=0.001), and prosthesis stability (OR =1.96, 95% CI
1.17 3.27, P =0.01). Multivariate analysis confirmed that eyelid
symmetry (OR=1.66, 95% CI 1.18 2.33, P=0.003) and prosthesis
stability (OR = 2.17, 95% CI 1.18 4.01, P = 0.01) remained
significantly correlated to a good cosmetic result [Table 3].

There was a moderate correlation between patient self-report
and that of the examiners regarding adequate conjunctiva
surface (Spearman correlation 0.33, P = 0.001). The patients’
perceptions of general cosmetic result did not correlate with
those of the examiners.

Discussion

In this study, we sought to identify quantifiable anatomical
features and functional properties related to a successful
cosmetic result of prostheses in patients with ocular prosthesis,
and to identify the parameters that define cosmetic success. The
findings demonstrated that the cosmetic results of anophthalmic
patients wearing a prosthesis according to professional
examiners is good in most patients. They associated a good
result with the ability of the prosthesis to move in comparison
to the contralateral eye, eyelid symmetry, and socket fullness.
In contrast, the patients mostly rated their own cosmetic result
as good according to eyelid symmetry and prosthesis stability.
The only parameter that correlated well between the patients
and the examiners was sufficient conjunctiva surface.

The objective of an ocular prosthesis is to achieve a cosmetic
result that will allow the patient to feel that it provides an
acceptable cosmetic appearance. An ocularist strives for a
prosthetic cosmetic result that is as symmetrical as possible
to the contralateral side [Fig. 3]. Our results confirm this,
indicating that symmetry was a major deciding factor in what
patients considered as being a good result. They also judged
eyelid position, orbital fullness and ocular function, in the form
of ocular movement, as related to a better cosmetic result.?>?!
There was no correlation between patients scoring and those
of the examiners except for adequate conjunctiva surface. The
factor with the greatest correlation to the patients’ definition
of surgical success was prosthesis stability. This may reflect
more the feeling of the prosthesis in the socket and less its
appearance and explains why it was not a significant factor for
the examiners. Dave et al.””) checked anophthalmic patients’
satisfaction and objective examination by a single observer
and found correlations in movement, fullness, color, and eye
size. They also found that young anophthalmic patients were
more concerned with their appearance, prosthesis retention,

Table 1: Demographics of 107 Anophthalmic Patients (107
Eyes) Evaluated for Ocular Prosthesis Outcome

Variable n
Side
Right 47 (44%)
Left 60 (56%)
Gender
Male 53 (49%)
Female 54 (51%)
Age (year+SD) 53.08+18.64
Mechanism of injury
Ocular malignancy 50/102 (49%)
Ocular trauma 11 (9.9%)
Ocular disease 38 (35.6%)
Systemic disease 5 (4.9%)
Orbital implant present 46 (43%)

SD=standard deviation

Table 2: Examiner-Scored Factors Related to a Good
Cosmetic Result (Upper Third of Range)

Variable OR (95% Cl, P)
Crude Refined

Prosthesis 6.81 (3.21 14.42, 2.1(1.014.4,
movement <0.0001) 0.045)
Eyelid symmetry 7.77 (3.58 16.87, 5.6 (2.4 135,

<0.0001) 0.0001)
Orbit fullness 5.24 (2.67 10.29, 3.1 (1.65.9,

<0.0001) 0.0008)
Sufficient 5.12 (1.6 16.32, 4.1(0.918.2,
conjunctiva area <0.0001) 0.07)

Prosthesis stability

2(0.87 4.63,0.1)

1.1 (0.4 3.3,0.81)

OR=0dds ratio; Cl=confidence interval

Table 3: Patient Self-report Factors Related to a Good

Cosmetic Result (Upper Third of Range)

Variable OR (95% Cl, P)
Crude Refined
Prosthesis 1.4 (1.04 1.86, 0.02) 1.25(0.88 1.78,
movement 0.22)
Eyelid symmetry 1.66 (1.22 2.24, 0.001) 1.66 (1.18 2.33,
0.003)

Orbit fullness

0.8 (0.6 1.06, 0.12)

Sufficient 1.28 (0.72 2.27, 0.41)

conjunctiva area

Prosthesis 1.96 (1.17 3.27, 0.01) 2.17 (1.18 4.01,
stability 0.01)

OR=0dds ratio; Cl=confidence interval.

color matching, and prosthesis comfort than older patients.
Our own results did not demonstrate correlations with
these factors, matching more closely the results they found
among older patients and reflecting the older population
in our study (average age in our study was 53 with a 25
average interval between surgery and operation, compared
to an average age of 28 years in their study). Our older study
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Figure 2: Correlation between specific cosmetic features and the general cosmetic result. (a) eyelid symmetry. (b) Adequate conjunctival surface.

(c) Prosthetic movement. (d) Depressed socket

population was as satisfied with the prosthetic result, but less
occupied with their appearance and did not appreciate the
reason for asymmetry of the anophthalmic side. These results
may be of decisive interest to the treating ocularist and indicate
that while the ultimate goal is to provide a patient with the
best possible cosmetic result, factors that observers perceive
as important may not necessarily be the ones that result in
patient satisfaction.

Patients self-impression is based not only on appearance
but also on many psychological variables that influence their
acceptance to wearing an ocular prosthesis, and may even
be more important than clinical or demographic factors.?!
Feelings of shame, shyness, sadness, preoccupation with hiding
the prosthesis, social insecurity and fear were all found to
significantly affect patients self-awareness of their cosmetic
image, psychosocial perceptions and behavior.?®! Conversely,
observers are not impacted by these psychological factors and
are more likely to base their impression on appearance. This
creates a disparity between patient satisfaction and observer
views. To optimize the surgical and prosthesis results, it is
important to also address the more objective observation

factors. This will help improve patient’s self-esteem, as well as
the way they are perceived by their friends and family.

While this study includes a relatively large cohort of
patients and the data were gathered in an independent
manner by all the observers, the subjectivity of the responses
raises several limitations to this study. The observer’s
perception of cosmetic success will inevitably influence their
judgment and, therefore, these results may not reflect the
views of other observers, particularly with regard to cultural
influences on the definitions of cosmetic beauty. However,
the inclusion of three independent observers and the strong
correlation between them suggest that the significant factors
may indeed be related to a better overall cosmetic result.
A further limitation relates to patient selection. While all
patients who attended the clinic were asked to participate in
the study, it is possible that those with a better cosmetic result
were more likely to agree, thus resulting in the high overall
favorable cosmetic result. It would be interesting to note
whether future studies from other clinics in other countries
reproduce results similar to these, or offer other factors that
are related to success.



1880

INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 69 Issue 7

Figure 3: Clinical photograph of a 35-YO patient before (a) and
after (b) secondary orbital sphere ceramic 22 mm implant. Note the
post enucleation socket syndrom (PESS) apearence before surgery
with enophthalmos, ptosis and deep superior eyelid sulcus. Post
operatively (b), there is symmetric fulness of both upper eyelids and
improved left upper eyelid position

In this study, we focused on the main anatomical features
and functional properties that are related to a favorable cosmetic
result. These properties originate from the socket anatomy,
surgical procedures and healing process. Specific decisions
during the early stages of management and surgery affect these
properties, whether the surgeon decides to insert an implant
of a specific size, reattach the extraocular muscles and spare
as much conjunctiva as possible, can all affect the prosthesis
physical characteristics and the final cosmetic result. In larger
sockets, or when an implant is not inserted, bulkier prostheses
may be needed, which would affect their motility, stability
and eyelid closure. Further studies are needed to explore the
impact of these factors on the specific anatomical features and
functional properties, as well as on the general cosmetic result.
Any correlations between clinical findings and the final cosmetic
outcome would be of great importance to treating physicians
when choosing treatment strategies in such patients.

Conclusion

In conclusion, patients mostly considered the parameters of
eyelid symmetry and prosthesis stability when grading the
success of anophthalmic prostheses placement for whatever
cause. Orbital surgeons, ophthalmologists, and ocularists
looked at aspects concerning prosthesis motility in comparison
to the contralateral eye, eyelid symmetry, and socket fullness
for determining the success of the procedure. According to the
findings of the current study, we propose that the oculoplastic
surgeons and ocularists should rethink their priorities
when planning surgery and fitting prostheses in order to
accommodate the patients’ definitions of a good cosmetic result.
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