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Abstract

Purpose To investigate the efficacy of a comprehen-
sive surgical approach in rejuvenating the aging upper
periorbita.

Methods Three hundred and twenty eyes of 160
patients who were treated for dermatochalasis(D),
eyebrow ptosis (EP) and blepharoptosis (BP) were
included in the study. One hundred and ninety-eight
patients had only dermatochalasis, 74 patients had D
and EP, 39 patients had D and BP, 7 patients had D,
EP and BP and 2 patients had D, EP and blepharos-
pasm. The patients were evaluated before surgery, at
1 week, 1 month and 6 months after surgery. Derma-
tochalasis was scored between 0 and 3 points accord-
ing to upper lid laxity and IP drooping. EP was scored
between 0 and 2 points as normal, lateral EP and total
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EP. Aging was classified as mild in those with a total
score of less than 3 points, moderate in those with a
score of 3—-6 and severe in those above 6 points.
Results Of the patients, 121 were female and
39 were male, with a mean age of 52 (40-87)
years. The surgeries were performed as follows:
upper eyelid blepharoplasty (UEB) 197(61.6%)
patients, UEB +browpexy(B) 77(24.1%) patients,
UEB +B +1levator  resection(LR) 7(2.2%) and
UEB+LR 39 (12.2%) patients. While a statistically
significant improvement was observed in patients
who underwent UEB+B (p<0.001), postoperative
improvements were not found statistically significant
compared to preoperative scores in other surgeries.
The postsurgical scores showed statistically signifi-
cant improvement in all age groups (p <0.001).
Conclusions A comprehensive surgical treatment
can provide effective results in upper periorbital reju-
venation for patients with varying degrees of upper
periorbital aging.

Keywords Rejuvenating - Upper periorbita -
Blepharoplasty - Blepharoptosis - Browpexy
Introduction

Aging causes many morphological and functional
changes in the periorbital region. Upper eyelid skin

and orbital fat loosening by aging is not only affect
the cosmetic appearance but also affect the visual
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acuity by covering the visual field in the late stages
[1]. Dermatochalasis is a common physiological pro-
cess that simply describes the sagging of eyelids and
relaxation of orbital adnexal tissue [2, 3]. In evaluat-
ing the periorbita for aging, senile blepharoptosis is
one of the significant factors not to be forgotten. Eye-
lids must be examined for the presence of real blepha-
roptosis to overcome the visual field covering and
also aging [2, 4]. In addition to these factors, various
degrees of eyebrow ptosis also contributes the old and
tired appearance of periorbita [5].

Many surgical procedures have been done for reju-
venating the aging periorbita for years. Blepharo-
plasty of upper eyelids, double-eyelid blepharoplasty,
levator resection surgery for senile blepharoptosis
and browpexy are some of the procedures that have
been used for this purpose [4-10]. However, aging
of the upper periorbita is a comprehensive process of
change that is not only manifested by skin loosening
but may also be concomitant with drooping eyebrows
and senile blepharoptosis [5]. For this reason, we
aimed to investigate the efficacy of a comprehensive
surgical approach including upper eyelid blepharo-
plasty, browpexy and levator resection surgery and
serve up our results to clear off the three main aspects
that causes aging upper periorbita: dermatochalasis,
brow ptosis and blepharoptosis.

Patients and methods

This nonrandomized observational study was
approved by the ethics committee of University of
Health Sciences Ankara Training and Research Hos-
pital and conformed to the standards outlined in the
Declaration of Helsinki. The details of the study were
explained to all participants, and written informed
consents were obtained.

Three hundred and twenty eyes of 160 patients
with aging upper periorbita treated in oculoplastic
surgery department of our clinic between January
2000 and March 2020 were included in this study.
The patients applied with varying degrees of derma-
tochalasis, eyebrow ptosis and involutional blepha-
roptosis. The patients with congenital ptosis were
excluded from the study. The patients underwent rou-
tine hemogram, renal function and live tests and elec-
trocardiogram before operation and get approval from
the internal medicine department for surgery.
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The operations were performed by the same sur-
geon (YK), and all the photographs were taken with
1 m distance between the patient and the camera and
flashlight-free mode of the camera by the same per-
son (YK) preoperatively and 1 week, 1 month and
6 months postoperatively.

Preoperative evaluation and classification

The cases were evaluated by modifying the classifi-
cation of a previous study that investigate loose skin
of the upper eyelid, eye socket depression and blepha-
roptosis [4]. In our comprehensive scale, aging-
related conditions in the upper periorbita including
loose skin of upper eyelid, brow ptosis and blepharop-
tosis were taken into account. Dermatochalasis was
graded according to the upper eyelid skin loosening:
Natural: 0 point, mild skin loosening or reduced of
the double eyelid: 1 point, loosened skin completely
covering the eyelash root, 2 points; and skin cover-
ing eyelash root and the presence of the so-called
“‘triangle eye,”” 3 points. Brow ptosis was graded as
follow: natural: O point, lateral brow ptosis: 1 point,
total brow ptosis: 2 points. Blepharoptosis was graded
according to the degree of eyelid drooping: upper
eyelid margin 1-2 mm below the superior limbus
(normal), O points; margin 4 mm below the superior
limbus of the cornea, 1 point; margin 4-6 mm below
the superior limbus of the cornea, 2 points; and mar-
gin 6 mm below the superior limbus of the cornea, 3
points. The total scores for each eye equaled the sum
of the three scores, and the aging was graded accord-
ing to these scores obtained from the scale: mild: less
than 3 points, moderate 3—6 points and severe: more
than 6 points.

Surgical technique
Blepharoplasty

Preoperative markings were made with the patient
sitting upright in neutral gaze with the brow properly
positioned. The eyelid crease was situated above the
ciliary margin approximately 8—9 mm in women and
7-8 mm in men. The extent of excision was at least 10
mm from the inferior border of the brow for female
patients and 12 mm for male patients. The upper lids
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were injected superficially with 2% lidocaine con-
taining 1:100,000 epinephrine using a 27-30-gauge
needle. A skin incision was made with an empire tip
by radiofrequency monopolar cautery. No orbicula-
ris muscle excision was performed. Three absorbable
sutures were used to incorporate the orbicularis from
the lower and upper edges of the incision along with
the superolateral arcus marginalis to form the upper-
lid crease. The skin incision was closed using running
6/0 polyglactin (Vicryl) sutures.

Browpexy

Fixation of the brow to the supraorbital rim perios-
teum can provide elevation of the ptotic or lax brow.
The desired location of the lateral brow is typically
set by elevating the inferior brow to the superior
orbital rim level in male patients and 1 cm above the
superior orbital rim in female patients. Prior to the
operation, the brow fixation point was marked at a
point connecting the nasal ala and lateral limbus line,
with patients in the sitting position. Upper blepharo-
plasty was performed with skin removal. A 5-0-poly-
propylene (Prolene) suture was passed transcutane-
ously from the lower edge of the brow hair into the
previously dissected sub-brow space. The same suture
was then sewn through the remaining sub-brow and
periosteum above the orbital rim. The suture was then
passed again into the sub-brow muscular tissue at the
level of the original transcutaneously passed marking
suture. The transcutaneous suture was removed, and
the suture was tied using a loop over.

Levator resection surgery

The orbicularis muscle and the septum were dissected
2-3 mm above the tarsus by monopolar thermal cau-
tery following the upper eyelid blepharoplasty skin
excision. The thermal cautery was also used to per-
form additional dissection until the preaponeurotic fat
is identified. The preaponeurotic fat is dissected from
the underlying levator aponeurosis, and the levator
aponeurosis was disinserted from the anterior surface
of the tarsus. Dissection is carried out between the
levator aponeurosis and the underlying Muller’s mus-
cle by thermal cautery until the end of the aponeuro-
sis. A double armed 6-0 Vicryl suture on a spatula
needle is then placed in partial thickness through the
anterior surface of the tarsus, 2 mm inferior to the

superior border of the tarsus. Each of the needles was
placed through the levator aponeurosis, and tempo-
rary tie was placed. The patient was placed in a sitting
position to inspect the height and contour. The height
and contour are reinspected. The temporary tie was
converted to a permanent tie. A portion of the redun-
dant levator aponeurosis was excised, and the skin
was closed by placing approximately three lid crease
formation sutures. This suture incorporates the cut
end of the levator aponeurosis into the skin closure by
6/0 polyglactin (Vicryl) suture. Additonal 6/0 polyg-
lactin (Vicryl) interrupted sutures were placed.

Postoperative care

Ice application to the wound side was initiated imme-
diately after the surgery and performed intermittently
for 48 h postoperatively. Bacitracin and neomycin
sulfate ointment (Thiocilline, Abdi Ibrahim, Turkey)
twice a daily, moxifloxacin (Moxai, Abdi Ibrahim,
Turkey) eye drop four times daily and polyvinyl povi-
done (refresh, allergan) eye drop four times daily
were applied until the stitches were removed. In com-
bined procedures, amoxicillin clavulanate (Augmen-
tin 1000 mg, GlaxoSmithKline) oral antibiotics was
used for the treatment. The patient was followed-up
at 1 day, 1 week, 1 month, 3 months and 6 months
postoperatively. The skin sutures were removed after
7 days.

Statistical analysis

SPSS 22.0 (IBM SPSS Statistics for Windows, Ver-
sion 22.0. Armonk, NY: IBM Corp.) software pro-
gram was used for statistical analysis. Shapiro—Wilk
test was used to perform normal distribution of data
and it was controlled by graphics. Normal distribitiun
of data was not detected. The defined statistics were
demonstrated as median(IQR) for numeric variables
and the number and percentage for categoric varia-
bles. Wilcoxon test was used for pairwise comparison
of dependent groups, and Chi-square test was used
for comparison of categorical data. The p values less
than 0.05 was defined as statistically significant.

Power analysis

In the power analysis, when the alpha error was
0.05, the beta error was 0.20, and the effect size was
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Table 1 The distribution of the diagnosis

Diagnosis n %

D 198 61.9
D, BP 39 12.2
D, BP, EP 7 2.2
D, EP 74 23.1
D, EP, BSP 2 0.6

D Dermatochalasis, BP Blepharoptosis, EP Eyebrow ptosis,
BSP Blepharospasm

Table 2 The distribution of the surgeries

n %
UEB 197 61.6
UEB, B 77 24
UEB, B, LR 7 2.2
UEB, 39 12.2

UEB Upper eyelid blepharoplasty, B Browpexy, LR Levator
resection surgery

0.25, it was determined that the minimum sample
size required to obtain 80% power was a total of 128
patients.

Results

One hundred and twenty-one (75.6%) of the 160
patients were female and 39 (24.4%) of the patients
were male. The mean age of the patients was 52
(40-87) and the mean follow-up period was 7.5
(6-72) months. Of 320 eyes, 198 (61.9%) were

Fig. 1 A 45-year-old woman complained of aging eyelids. She
underwent bilateral upper eyelid blepharoplasty. Preoperative
photograph 3A; postoperative photograph 3B, at 6 months,
showing the tight eyelid skin and normal eyelid margin

diagnosed with dermatochalasis alone. The distri-
bution of the other diagnosis was demonstrated in
Table 1.

Upper eyelid blepharoplasty (UEB) was performed
to 197(61.6%) of the total patients. The second most
common surgery that performed to 77(24.1%) of the
patients was UEB and browpexy(B) operation. The
distribution of the other surgeries is shown in Table 2.

In the evaluation, a significant improvement was
found in the preoperative scores in the group that
underwent UEB+B surgery (p<0.001), while the
preoperative scores in other surgeries improved
in all patients, but were not statistically signifi-
cant (Table 3). Figures 1, 2 and 3 demonstrate,

Table 3 Preoperative

and postoperative score

Preoperative score

Postoperative score

distribution Mild Severe Mild Severe
UEB n 197 0 197 0
% 100 0 100 0
UEB, B n 38 39 77 0 <0.001
% 494 50.6 100 0
UEB,B, LR n 3 4 7 0 0.395
% 42.29 7.1 100 0
n number, % Percent, UEB, LR n 25 14 39 0 0.091
p <0.05 statistically % 64.1 35.9 100 0
significant
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Fig. 2 A 65-year-old woman complained of aging eyelids. She
underwent bilateral upper eyelid blepharoplasty and browpexy.
Preoperative photograph 2A; postoperative photograph 2B, at
6 months, showing the tight eyelid skin and normal eyelid mar-
gin

Fig. 3 A 55-year-old woman complained of aging eyelids. She
underwent bilateral upper eyelid blepharoplasty for dermatoch-
alasis and right levator resection surgery for ptosis correction.
Preoperative photograph 3A; postoperative photograph 2B, at
6 months, showing the tight eyelid skin and normal eyelid mar-
gin

respectively, the preoperative and postoperative views
of UEB, UEB+B and UEB+LR surgeries. Com-
parison of preoperative and postoperative follow-up

scores and score differences in each group were
shown in Figs. 4 and 5.

A statistically significant improvement was found
in preoperative scores in all age groups (p<0.001).
Postoperative scores improved in 10 eyes aged 40-49,
11 eyes aged 50-59, 17 eyes aged 60—69 and 19 eyes
aged 70 and over (p <0.001) (Table 4).

Direct brow lift is performed almost exclusively
in patients who are not candidates for a conventional
eyebrow-forehead lift because age or an unwilling-
ness to have a forehead lift because of the extent of
the surgery. In patients who desire an upper blepha-
roplasty but have significant brow ptosis, an upper
blepharoplasty will not improve the upper lid without
elevating the brow directly. A direct brow lift requires
a short incision just above the central brow hairs; it
produces minor scar visibility. We applied this tech-
nique in cases with moderate-to-severe lateral eye-
brow ptosis.

Discussion

Aging of the periorbita is a comprehensive process
that upper eyelid and eyebrow should be consid-
ered as an aesthetic unit. It is manifested not only by
upper eyelid loosening but also by eyebrow droop
and senile blepharoptosis [11]. When evaluating the
patient, it is not sufficient to make a decision based
on the patient’s appearance alone. A detailed medi-
cal and ocular history (especially traumas) should be
taken along with a complete ophthalmologic exami-
nation. The best-corrected visual acuity, palpebral
fissure height and contour, upper eyelid position, eye-
lid crease and crease distance, eyebrow position and
accompanying dry eye disease should be examined
[12,13].

Conventional upper blepharoplasty technique
involves resection of the loose upper eyelid skin and
orbicularis muscle with or without fat excision [14].
Previous conventional studies failed to achieve excel-
lent upper eyelid rejuvenation because they focused
on solving only one aspect of aging and did not com-
prehensively address all issues about aging periorbita
[7, 11, 15-18]. To this end, we propose a comprehen-
sive surgical approach for the treatment of aging of
the upper eyelids, which includes appropriate removal
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Fig. 4 Comparison of
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of loose skin, reduction of brow droop and correction
of blepharoptosis.

Blepharoptosis frequently occurs concomitantly
with dermatochalasis. A moderate blepharoptosis
may occur with similar symptoms to upper eyelid
dermatochalasis. If there is an accompanying blepha-
roptosis, blepharoplasty procedure is completed with
levator surgery. In the combined procedure, the leva-
tor aponeurosis is repositioned on the tarsal plate,
and the upper eyelid height is adjusted. Carraway
recommends performing upper eyelid blepharoptosis
correction at the same time as blepharoplasty in his
study. He presents the most commonly used surgical
techniques, levator aponeurosis plication and levator
aponeurosis reinsertion [19].

In most cases, the etiology of blepharoptosis is
age-related levator separation. Infections, trauma,
tumors or inflammation can also cause separation.

Table 4 Preoperative

. Preoperative score Postoperative score
and postoperative score
distribution according to Mild Severe Mild Severe p
e 40-49 n 104 10 114 0 <0.001
% 91.2 8.8 100 0
50-59 n 81 11 92 0 <0.001
% 88 12 100 0
60-69 n 45 17 7 0 <0.001
% 72.6 27.4 100 0
n number, % Percent, >70 n 33 19 52 0 <0.001
p<0.05 statistically % 63.5 36.5 100 0

significant
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Other less common causes include myasthenia gravis,
trauma, orbital or eyelid tumors, congenital ptosis,
third nerve paralysis or Horner’s syndrome [2, 7]. Our
blepharoptosis cases were involutional ptosis caused
by levator aponeurosis detachment. Before attempting
repair, it is important to evaluate the patient to ensure
that levator detachment is the cause of the ptosis. If
there is minimal levator function (less than 4 mm),
advancing the levator does not provide sufficient lift
and the frontalis suspension technique is used to lift
the eyelid. Direct injury of the levator muscle intraop-
eratively can also lead to ptosis. It can occur without
direct injury to the muscle, as seen in intraocular sur-
geries such as cataract surgery. In such cases, a leva-
tor surgery that can be performed from the same inci-
sion is required. Apart from this, atrophy and fatigue
of the Miiller muscle are may also worsen blepharop-
tosis [2, 4].

Eyebrow ptosis is a frequent finding commonly
coexisting with dermatochalasis and blepharoptosis.
It is important to understand the eyebrow position
for good aesthetic and functional results [20-22].
Before determining the amount of upper eyelid fold
resection, the eyebrow level and contour should be
determined. If the eyebrow is prominently ptotic, an
eyebrow aesthetic should be considered before upper
eyelid blepharoplasty. It can result further lowering of
brow position with negative functional and cosmetic
consequences. If the lateral side of the brow is more
drooping, a small temporal direct browplasty can be
combined to blepharoplasty or an external browpexy
can be combined with a blepharoplasty for minimal
lateral brow ptosis [5, 10]. Several techniques have
recently emerged to improve aesthetic outcomes in
upper blepharoplasty such as internal brow sculpt-
ing, nasal fat repositioning, increasing lateral upper
eyelid fullness, preserving the orbicularis oculi, lacri-
mal gland repositioning and glabellar myectomy, but
the state-of-the-art technique has not been found yet,
[23-29]. Internal brow sculpting and elevation while
not as effective as other methods of eyebrow lifting
is a susceptible way to elevate eyebrow without the
need for additional incisions. Burroughs et al. [23]
evaluated 100 patients who underwent internal brow
elevation for cosmesis associated with upper blepha-
roplasty and found that reproducibly safe and effec-
tive technique to improve eyebrow appearance with-
out fixation.

Xu et al. evaluated 116 patients with aging upper
eyelids. Each eye was scored on upper eyelid lax-
ity, degree of blepharoptosis and upper eyelid socket
depression. Based on average scores of both eyes,
three degrees of aging were considered: mild, mod-
erate and severe. Depending on its condition, loose
skin was appropriately removed, and the levator was
corrected in patients with degenerative ptosis. Mean-
while orbital septum fat was released or periumbilical
fat mass was used as a filler to correct upper eyelid
socket depression. They found the preoperative and
postoperative scores of the three groups were signifi-
cantly different after 6 months. In our study, we used
a similar score system as the study of Xu et al. [4].

Our results show that all combined surgeries in
which we aimed to rejuvenate periorbita (upper eye-
lid blepharoplasty +browpexy; upper eyelid blepha-
roplasty +levator resection surgery; upper -eyelid
blepharoplasty + browpexy +levator resection sur-
gery) demonstrated improvement when we compare
the preoperative scores with postoperative ones.
Moreover, upper eyelid blepharoplasty combined
browpexy surgery was found to have statistically sig-
nificant outcomes.

Based on the results of this study, our recommen-
dation for patients suffering from aging upper perior-
bita is to evaluate the patient for every aspects; not
only skin and orbital fat removal surgery for derma-
tochalasis, but also possible accompanying eyebrow
ptosis or senile blepharoptosis and to offer a satisfac-
tory solution with a comprehensive surgical approach.
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