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KEYWORDS AbstractObjective: Various functional outcomes after upper blepharoplasty are reported in
Blepharoplasty; the literature. We systematically reviewed the literature to assess the objective and subjective
Eyelid correction; functional effects of upper blepharoplasty.

Eyelid surgery; Methods: After a systematic search of four search engines (Pubmed, Embase, Cinahl and
Functional outcomes Cochraine), any study on objective and subjective (patient reported) functional outcome after

upper blepharoplasty was subjected to a quality assessment for possible inclusion in the re-
view. The intervention was defined as a solitary surgical upper blepharoplasty containing the
removal of skin, with or without the removal of a strip of orbicularis oculi muscle and/or upper
orbital fat. Eligible studies were randomized controlled trials, controlled trials, cohort studies
and case series (n>10).

Results: A total of 3525 studies were assessed, of which 28 studies were included in this sys-
tematic review. Favorable outcomes after an upper blepharoplasty were reported and included
enlarged visual field, enhanced quality of life related to fewer headaches and improved vi-
sion. Furthermore, sensitivity of the eyelids decreased, with differences in recovery. Outcomes
for eyebrow height, astigmatism, contrast sensitivity and eyelid kinematics were not consistent
between the studies. No meta-analysis could be performed due to the limited scope of included
studies and the great variety in outcomes and blepharoplasty techniques.

Conclusions: Upper blepharoplasty is accompanied by a great variety of beneficial functional
outcomes including an increased visual field and improvement in headache- and vision-related
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quality of life. Further research is needed, especially where results are conflicting (effects on
eye dryness and eyebrow height) and/or the data are limited (contrast sensitivity, astigmatism).
© 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El-

sevier Ltd. All rights reserved.
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Introduction upper blepharoplasty may lead to a decline of the electrical

Blepharoplasty of the upper eyelids is one of the most com-
monly performed surgical procedures in aesthetic surgery.’
This technique is used to correct redundant skin, also known
as dermatochalasis, and subcutaneous tissue in the upper
eyelid.

Dermatochalasis can lead to an aesthetically poor ap-
pearance and a variety of functional symptoms. These func-
tional symptoms include difficulty in elevating the upper
eyelids, limited peripheral vision by blocking the field of
view,?> periorbital discomfort and dry eyes.®’ Dermatocha-
lasis may also lead to overuse of the occipitofrontalis mus-
cles, e.g., in patients with ptosis, resulting in tension-type
headache.®

Surgical removal of the redundant skin of the up-
per eyelid may improve several aspects, such as field of
view,2%? eye dryness® and quality of life.>'%"" In addition,

activity of the frontalis muscles, indicating a tension reduc-
tion of these muscles, and may subsequently lead to relief
of tension headache.?®'?

Unfortunately, few studies have been published that as-
sessed objective functional outcomes of an upper blepharo-
plasty. Moreover, these studies reported different, and oc-
casionally conflicting, outcomes.”>'*>"'"> Comparing outcomes
between studies is also difficult because some studies in-
volve the combination of blepharoplasty with more exten-
sive procedures such as ptosis surgery* and because differ-
ent blepharoplasty techniques were used in different stud-
ies. Finally, the existing randomized controlled studies on
blepharoplasty often focused on the aesthetic outcomes and
not on functional outcomes. To enhance our understanding
of this topic, we performed a systematic review assessing
the objectively determined functional outcomes of upper
blepharoplasty.
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Methods

A systematic review protocol was established before the be-
ginning of the review process to minimize the potential for
bias. The systematic review follows the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.

Search methods for identification of studies

We searched the following electronic databases: PubMed,
Embase, Cinahl and Cochrane Central Register of controlled
trials. Keywords for the search included "blepharoplasty”,
“upper”, "eyelids/surgery”, "eyelid reconstruction”, "eyelid
correction”, "blepharochalasis”, "dermatochalasis” and "eye
lid surgery’’ (for the full list of keywords, see Appendix 1).
In addition, reference lists of the full-text papers were
screened for relevant studies missed in the search.

Eligibility criteria

Studies were eligible if surgical upper blepharoplasty was
carried out and outcome variables were assessed before and
after surgery. Studies that included adult patients (18 years
and older) were included, without further age restrictions.
There were no gender or ethnicity restrictions. The inter-
vention in the eligible studies consisted of a solitary sur-
gical upper blepharoplasty containing the removal of skin,
with or without the removal of a strip of orbicularis oculi
muscle and/or upper orbital fat.

Outcome variables included any functional objective
outcome, such as peripheral vision, as well as self-reported
functional outcomes such as eye strain, satisfaction and
quality of life (QoL). Eligible studies were randomized con-
trolled trials, controlled trials, cohort studies and case se-
ries with 10 or more participants. Case series with fewer
than 10 participants and case reports were excluded. No
language restrictions were applied. Studies were also ex-
cluded when a procedure other than the surgical upper
blepharoplasty was used or when other surgical proce-
dures were performed as adjunctive to the upper blepharo-
plasty (e.g., ‘double eyelid’ operation, ‘Asian blepharo-
plasty’, surgical creation of a supratarsal crease, lower
blepharoplasty).

Study selection

Duplicates were removed by one observer (MH). Further
study selection was performed by two observers (MH & MC)
and was conducted in two stages: First, the titles and ab-
stracts were assessed according to the inclusion criteria.
The selection process was tested by applying the inclusion
criteria to a sample of papers (papers that were excluded)
to check whether inclusion criteria could be interpreted re-
liably. Second, the full text was assessed if studies appeared
to meet the inclusion criteria or if a decision on inclusion
could not be made based on the title and/or abstract alone.
The quality assessment was also piloted by applying the MI-
NORS criteria'®"” and by filling in the data extraction form

on a small sample of papers. Subsequently, two observers
independently performed the study selection. Disagreement
(in 74 papers) was discussed during a consensus meeting. In
case of a persistent disagreement, a third independent ex-
pert (JJ) was available to make a binding decision. However,
no persistent disagreements were present after the consen-
sus meeting. An overview of the study selection is shown in
Appendix 2.

Inter-observer agreement

After the assessment of titles and abstracts, the agreed ob-
servations between the two observers (MH & MC) was 97.9%
and after the consensus meeting 100%. Cohen’s kappa was
1.0 after the consensus meeting.

Quality assessment

The methodological quality of the included studies was as-
sessed by two independent observers (MH & MC) using the
methodological index for non-randomized studies (MINORS)
criteria.’®'” The MINORS criteria were used to provide a
quality score for the included studies; this was not part of
the selection process.

Data extraction

One observer (MH) included studies after full-text quality
assessment. Subsequently, the data extraction was carried
out on the previously piloted data extraction form. One ob-
server (MH) extracted the data and the second observer
(MC) checked the data independently for accuracy and
completeness.

Data synthesis

The included studies comprised a range of outcomes, there-
fore data could not be pooled and no meta-analysis was pos-
sible. In the results, we reported only a narrative synthesis
of the findings from the included studies.

Results and discussion

Study selection

A total of 3525 studies (after removal of duplicates) were
screened, of which 86 studies were assessed in full text
for eligibility. Finally, 28 studies remained for qualitative
synthesis. The first search was performed on the 6th of
February 2017, and updated on the 24th of December 2017.
This resulted in two additional studies, which were also in-
cluded. The search of reference lists did not result in addi-
tional inclusions (see flowchart).
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Study characteristics

Studies were categorized based on functional outcome:
dry eyes, upper visual field, eyebrow height, shape of
cornea, sensitivity of upper eyelid skin, contrast sensi-
tivity, eyelid kinematics and quality of life. The mean
(+ standard deviation) MINORS score for the included stud-
ies in this systematic review was 10+3. Table 1 pro-
vides an overview of the studies selected for review. Be-
low, we describe a synthesis and discuss the included
studies.

Dry eyes

Dry eyes were assessed by a variety of diagnostic tests and
by scoring subjective complaints. A few studies evaluated
whether dry eyes could be alleviated, worsened or provoked
by blepharoplasty and whether the method of blepharo-
plasty makes any difference. One study evaluated subjec-
tive dry eye symptoms, such as burning, itching, redness and
foreign body sensation of the eyes.® In symptomatic patients
who underwent a blepharoplasty, the symptoms decreased
significantly. Another study evaluated subjective and sev-
eral objective dry eye parameters, but did not report a sig-
nificant effect of blepharoplasty based on these parame-
ters.” Another study mentioned that a blepharoplasty had
no effect on dry eye scores assessed with a questionnaire.’®
The ocular surface scores (fluorescein staining) were re-
duced 30 days after surgery, while later on (after 90 days),
the scores did not significantly differ from baseline. This
was also the case for Schirmer test scores, tear break-up
time and rose Bengal scores at any point in time.'® Thus,
a blepharoplasty may potentially alleviate subjective com-
plaints of dry eyes, but at least does not induce or worsen
dry eye symptoms.

When interpreting the results reported in the previous
paragraph, it has to be mentioned that dry eyes are dif-
ficult to evaluate. Dry eye symptoms have a complex and
multifactorial aetiology as well as that there is no single
definitive diagnostic test to identify or classify the sever-
ity of dry eye disease. Dysfunction of any component of the
lacrimal functional unit, such as decreased tear production,
increased evaporative loss and changes in drainage, can re-
sult in dry eye symptoms. Subjective dry eye complaints
were reported to be alleviated by surgery, but this obser-
vation was often not supported by objective tests, such as
Schirmer test, Break-up time and Rose Bengal scores.”'®
It was shown, however, that the inflammatory reaction
and ocular surface scores reduced after surgery.”>'® Thus,
based on our systematic review, we are unable to draw
a clear conclusion about the effect that patients can ex-
pect from a blepharoplasty. Some authors suggested that
a reduced inflammatory reaction, a changes blink mecha-
nism or more confidence of patients about their appear-
ance might underlie this beneficial effect.” Other authors
have suggested that by compromising the integrity of the
orbicularis muscle, dry eyes even may worsen.'> The study
on eyelid kinematics that was included in this systematic
review did not report significant changes in blink dynam-
ics despite resection of orbicularis muscle during upper
blepharoplasty.

Upper visual field

Redundant skin and subcutaneous tissue in the upper eye-
lid may cause limitations in the upper visual field. Three
out of seven eligible studies reported a significant reduction
of visual field defects after blepharoplasty.?*:'” The other
four studies reported a tendency for improvement of visual
field.*>%2° Thus, resection of the excess eyelid skin will ex-
tend the visual field. The possible lowering of the eyebrow,
discussed in the next section, does not seem to affect this
increase.

Eyebrow height

In patients with dermatochalasis, obstruction of the supe-
rior visual field may result in compensatory frontalis muscle
action to lift the eyebrows. When in these cases a blepharo-
plasty is performed, the frontalis muscles theoretically can
loose the neurological feedback from the brain to continue
to elevate the eyebrow, which may result in lowering of the
brows. Nine studies assessed the occurrence of secondary
brow ptosis after upper blepharoplasty.

Five studies reported a significant eyebrow descent after
surgery. The descent was found in the whole eyebrow,?"??
the middle portion in males”* and was most pronounced in
the lateral part of the eyebrow.?*?> Four other studies did
not report a significant effect on eyebrow descent after up-
per blepharoplasty.??° One of these was the study by Dar
et al.,?® who evaluated the effect of upper blepharoplasty
on eyebrow height while accounting for ocular dominance,
fat excision, change in MRD1 (Margin Reflex Distance 1) and
degree of dermatochalasis. MRD1 is the distance between
the light reflex on the patient’s cornea to the upper eyelid
margin during primary position of gaze. Multivariable com-
parison provided insufficient evidence to show that MRD1,
ocular dominance or dermatochalasis were significantly as-
sociated with the mean percentage of change in eyebrow
height at all positions with or without fat excision. Another
study addressed ocular dominance specifically.* Involuntary
unilateral eyebrow elevation may lead to the perception of
residual excess skin in the contralateral upper eyelid in a
subset of patients who have undergone upper eyelid ble-
pharoplasty. The latter study assessed the relationship be-
tween asymmetric eyebrow elevation and ocular dominance
and concluded that involuntary asymmetric eyebrow eleva-
tion and ocular dominance are significantly associated. Sum-
marizing, data on eyebrow height after blepharoplasty are
inconsistent.

The inconsistencies of the studies reported may be the
result of various factors including surgical technique, scar
formation, frontal muscle activity and ocular dominance.
Most of the studies involving surgical technique, i.e. a tech-
nique in which surgeons excised herniated fat and/or re-
moved part of the orbicularis muscle, reported a signifi-
cant decrease of eyebrow height.?'-?* Only the study of Dar
et al.?® did not report that significant changes in eyebrow
height occur. Unfortunately, no eligible studies were avail-
able in which the effect of a skin-only blepharoplasty on
eyebrow height was evaluated.

There might be a relationship between asymmetric eye-
brow elevation and ocular dominance. Shah et al.** pointed
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out that asymmetric eyebrow elevation may lead to the per-
ception of residual excess skin in the contralateral upper
eyelid in a subset of patients who have undergone upper
eyelid blepharoplasty. According to the authors, if unrecog-
nized this asymmetry may result in the surgical overcorrec-
tion of the contralateral eyelid.*°

Shape of cornea

Removal of excess upper eyelid skin and raising the eyelid
with blepharoplasty may lead to redistribution of the pres-
sure applied by the lids over the cornea and consequently
to changes in corneal shape. This change can be docu-
mented with corneal topography. Also, the pressure of ex-
cess skin and prolapsed fat may cause alterations in corneal
curvature. This could change corneal refraction, astigma-
tism and may cause blurred vision. Two studies reported a
significant change in corneal astigmatism after upper ble-
pharoplasty?'-32: increased astigmatism in the first and third
month after surgery*' and a change in mean astigmatism af-
ter blepharoplasty. When fat pads are also reduced, a more
pronounced change in astigmatism was observed as com-
pared to skin-only excision (0.21D vs. 0.06D).*? The third
study measured many ocular variables but the only param-
eter that was significantly different from the preoperative
value was the keratometric value of the steepest meridian
in one group of patients.>?

The extent to which patient notice the above mentioned
changes remains unclear. Visual changes of 0.50D or less are
noticed only by patients whose normal activities of daily liv-
ing require a high standard of visual performance. It is worth
noting that astigmatic changes may also occur after ptosis
surgery*#-3¢ and tend to regress after 6-12 months.34-3¢

Sensitivity of the upper eyelid skin

During blepharoplasty, the sensory innervation of the up-
per eyelid skin can be damaged, resulting in paraesthesia
or anaesthesia of the pretarsal skin. Only two studies on
this aspect met our inclusion criteria; both reported signifi-
cantly decreased sensitivity after upper blepharoplasty, but
different findings about recovery over time. One study re-
ported full recovery of sensitivity after 6 months (percep-
tion of touch, temperature, pressure and pain),*” whereas
the other study reported only partial recovery after 6-
7 months (pressure).®

Thus, decreased sensitivity of the upper eyelid skin may
follow an upper blepharoplasty. However, the included stud-
ies did not agree about the recovery after upper blepharo-
plasty. Since the follow-up in the included studies was only
six to seven months, it would be interesting to prolong the
follow-up in future studies to see the outcome after a longer
time period.

Contrast sensitivity
Patients may note brighter vision after upper blepharo-

plasty, which may be caused by the removal of redundant
skin. Rogers et al.?’ evaluated whether this surgery also has

an effect on contrast sensitivity. Contrast sensitivity is de-
fined as the ability to detect luminance contrast. A reduc-
tion can have a considerable effect on functions such as
night driving and reading. Postoperative contrast sensitivity
indeed increased significantly in this study (p =0.00002).

Another excluded study evaluated the cause of increased
contrast sensitivity and improved visual acuity after upper
eyelid surgery.3® The hypothesis in this study was that in-
creases in contrast sensitivity are the result of changes in
corneal topography, high-order aberrations (subtle and com-
plex refractive errors) or lash ptosis. However, no changes
in corneal topography after upper eyelid surgery were ob-
served. Kim et al.*° concluded that reduction of high-order
aberrations increase contrast sensitivity and allow more
accurate vision. The authors explained that overhanging
skin and lash ptosis block light entering the eye and cause
diffraction. The study concluded that the changes in con-
trast sensitivity are caused by changes in ocular high-order
aberrations and by the degree of lash ptosis after surgery.
The actual practical visual benefit of this increase in con-
trast sensitivity is difficult to qualify. The authors stated
that the effect of upper eyelid blepharoplasty is approxi-
mately equivalent to half the effect of cataract surgery on
contrast sensitivity.2°

Eyelid kinematics

Abell et al.* evaluated the effect of upper blepharoplasty
on blink dynamics. This was done to test the hypothesis that
partial orbicularis oculi removal causes alterations in blink-
ing. Also, altered blinking is a possible cause of dry eye
symptoms after blepharoplasty. The blink dynamics were
evaluated by a modified scleral search coil technique. De-
spite muscle resection, no significant changes in blink dy-
namics were found.

Quality of life aspects

Bahceci-Simsek'® conducted a prospective study among 108
patients who underwent upper eyelid blepharoplasty. They
evaluated changes in headache-related quality of life (QoL)
after blepharoplasty and used the Headache Impact Test 6
(HIT-6). The results indicated that blepharoplasty can im-
prove headache-related QoL. Another study used the Ab-
breviated National Eye Institute Visual Function Question-
naire (NEIVFQ9) as a tool for assessing vision-related QoL in
patients with dermatochalasis."" This study found a signifi-
cant increase in visual function in dermatochalasis patients
after surgery. Finally, Jacobsen et al.® described the func-
tional and psychological impact of upper blepharoplasty on
patients. They also reported improvement. Thus, all self-
reported outcomes, including headache and heavy eyelid
feeling, improved after blepharoplasty.

As mentioned before, upper blepharoplasty may lead to
a decline in the electrical activity of the frontalis muscles,
which in turn may lead to a relief of tension headache.'
An excluded study in our review (only 9 patients evaluated)
supported this presumption In that study every HIT-6 ques-
tion improved significantly.® Future research should study
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this relationship between blepharoplasty, frontal muscle ac-
tivity and headache more in detail.

Limitations of the literature and further research

One limitation is that most included studies in this system-
atic review were dominated by female participants. There-
fore, the conclusions in those studies cannot be automati-
cally generalized to male participants.

Another limitation in comparing the outcomes of the in-
cluded studies is the use of a variety of surgical techniques
of upper blepharoplasty. In some articles the exact method
of blepharoplasty was not even described in detail. In many
procedures, excess skin is removed together with a strip
of orbicularis oculi muscle, sometimes combined with ex-
cision or redistribution of fat from the medial and central
fat compartments. The rationale for both muscle and fat re-
section along with skin is unclear. It is also, unclear whether
the septum should be coagulated during surgery. One theory
supports the importance of saving the orbicularis oculi mus-
cle and orbital fat because this preserves the fullness of the
periorbital region, thus preventing the hollow orbit of the
aged.">*""** Another theory is that dry eye complaints are
prevented by preserving the orbicularis oculi muscle.* Al-
though blepharoplasty is performed very frequently in aes-
thetic surgery, there is no consensus about which procedure
is most suited for a blepharoplasty and for which patient.
In the review of Hoorntje et al.* a lack of consensus about
what is to be done with the orbicularis oculi muscle in upper
eyelid blepharoplasty is demonstrated.

In theory, left-right comparative studies may result in
more evidence-based outcomes. The study of Kiang et al.®®
conducted a left-right comparative study where patients
were treated with skin-only blepharoplasty on one side and
a combined skin-muscle removal on the other side. They
concluded that muscle-sparing blepharoplasty may induce
less sluggish eyelid closure, less lagophthalmos and less dry
eye disease. In this systematic review their study was ex-
cluded due to the performance (on a part of the partici-
pants) of a tarsal fixation to improve the supratarsal crease
definition or to create one, which was one of the exclu-
sion criteria. Another split-face pilot study was performed
to evaluate the aesthetic differences between skin-only ble-
pharoplasty and blepharoplasty with stripping of the orbic-
ularis oculi muscle. A trend favouring the skin-only side was
present, but no difference between the techniques was sig-
nificant.*’

Authors’ conclusions

Several positive functional effects may be expected after
upper blepharoplasty, such as an increased visual field and
improvement in headache- and vision-related QoL. Further
research is needed, especially where results are conflicting

(eye dryness, eye brow height) and/or in cases of limited
scientific data (contrast sensitivity, astigmatism, frontalis
muscle activity).
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Appendix 1. Search strategy

Pubmed search

((("blepharoplasty"[Mesh]) OR "eyelids/surgery”[Mesh]) OR
(eyelid*[tiab] AND (reconstruction*[tiab] OR surger*[tiab]
OR correction*[tiab]) OR dermatochalasis [tiab] OR ble-
pharochalasis [tiab] OR blepharoplasty*[tiab])) AND up-
per[tiab]

Embase search

’eyelid reconstruction’/exp

OR

(eyelid*: ab,ti AND (reconstruction*: ab,ti OR surger*:
ab,ti) OR dermatochalasis: ab,ti OR blepharochalasis: ab,ti
OR blepharoplasty*: ab,ti)

AND

Upper: ab,ti

Cinahl search

(MH "blepharoplasty”)
OR
Eyelid* AND (reconstruction* OR correction* OR surger*)
OR  dermatochalasis OR  blepharochalasis OR
blepharoplast*
AND
Upper

Cochrane central register of controlled trials
search

Blepharoplasty OR eyelid* AND (reconstruction* OR
correction®* OR surger*) OR (dermatochalasis OR ble-
pharochalasis OR blepharoplast*) AND upper.
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Appendix 2.

Flow diagram.
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