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Abstract

Background Narrowing of the distance between the eyes
and eyebrows is commonly observed after subbrow
blepharoplasty. The purpose of this study was to quantify
the changes in brow-lid distance after subbrow blepharo-
plasty in Asian women.

Methods We observed and standardized the pre- and
postoperative photographs of 63 patients who underwent
subbrow blepharoplasty from January 2020 to October
2022. We measured the distances from the medial and
lateral eyebrow to the lower lid margin on the right side of
the face and then analyzed the changes in postoperative
brow-lid distance using the standard iris diameter for Asian
women of 11.5 mm as a reference.

Results Photographs of 63 patients were included in the
study. All 63 patients were females. The average postop-
erative distance of the lateral eyebrow to the lower lid
margin was 30.08 &+ 2.74 mm, a significant decrease in
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comparison to the preoperative distance
(31.84 £ 2.65 mm) (P < 0.001). The mean postoperative
distance of the medial eyebrow to the lower lid margin was
25.84 £+ 2.87 mm, compared with that of the preoperative
distance (27.59 + 2.94 mm), which was a significant
decrease (P<0.001). All 63 patients (100%) had a decrease
in the lateral eyebrow distance, while 59 (93.65%) had a
decreased medial eyebrow distance.

Conclusions There was a statistically significant change in
brow position, consistent with our observations. Subbrow
blepharoplasty can cause a decrease in the distance
between the eyebrows and eyes.

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.

Keywords Subbrow blepharoplasty - Brow-lid distance -
Brow position - Asian - Quantitative analysis

Introduction

In the aging process, gravity and increasing laxity of the
skin can cause slow descent of the lateral eyebrows [1]. In
contrast to traditional blepharoplasty, which only removes
supratarsal upper eyelid skin rather than subbrow skin, that
does not address the redundant skin of lateral hooding,
subbrow blepharoplasty (SBB) effectively addresses lateral
brow hooding without causing the unnatural appearance
and visible incisions seen with blepharoplasty [2]. A direct
brow lift by suprabrow approach is a common method, but
scarring after surgery is a limitation [3]. Subbrow ble-
pharoplasty, which removes the thicker skin from zone 3
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and could move the thin and thick junction of the upper
eyelid skin upward according to the 3 skin zone concept
from Choi [4], is a useful procedure to ensure an aesthetic
result. A direct brow lift by supra-brow approach is a
common method, as it is easy, effective, and minimally
invasive, but scarring after surgery is a limitation. The SBB
procedure has the advantages of hidden incisions and
minimal changes in appearance [S5]. It has become a
commonly used periorbital rejuvenation procedure in
Asian women for the upper eyelids [2].

However, postoperative descent of the eyebrows is
noticeable in nearly all patients following SSB, which is a
widely cited disadvantage [6]. Eyebrow plays a significant
role as facial landmarks and in aesthetic appearance.
Additionally, facial attractiveness can benefit from having
an appropriate brow-lid distance [7]. Positioning of the
eyebrows also impacts emotional expression [8]. Eyebrows
located above the supraorbital rim are considered more
aesthetically attractive in women.

Scholars have made attempts to improve the surgery,
resulting in different approaches such as removing the
orbicularis oculi muscle or other suspension methods, such
as incorporation of supraorbital rim periosteal fixation [9]
and using frontalis sling [10]. However, the effectiveness
of these procedures relies heavily on subjective rating
scales, with few objective measurements. Additionally,
there are no objective data on the relationship between
eyebrow position and surgery.

The precise extent of brow position changes associated
with subbrow blepharoplasty remains uncertain. Further
research is needed to determine this value. If universal data
are available, we can better predict postoperative out-
comes, contribute positively to preoperative counseling,
and enhance patient satisfaction.

The purpose of this study is to quantify the changes in
brow-lid distance after subbrow surgery, establish a simple
quantitative assessment method, and guide the design of
surgical protocols in the clinic.

Patients and Methods
Patients

Sixty-three female patients who underwent subbrow ble-
pharoplasty surgery between January 2020 and October
2022 and had sufficient pre- and postoperative photographs
were included in this retrospective evaluation. The follow-
up period ranged from immediately postoperation to 3
months after surgery. The ages of the patients ranged from
28 to 66 years, with an average age of 47 years. All pro-
cedures were performed by two surgeons (TLW and LJX)
by the same regulation. All patients provided informed
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consent, granting permission for the publication of their
data.
Inclusion criteria:

1) Asian, over 25 years old

2) Presence of dermatochalasis/lateral hooding

3) At least 1 postoperative photograph with follow-up
with in 3 months

4) Signed informed consent for data disclosure

Exclusion criteria

1) Severe facial asymmetries
2) Previous use of fillers or botulinum toxin
3) Accepted other periorbit operation

Surgical Technique

All preoperative design markings are done in the sitting
position. An upper incision line was drawn along the
inferior margin of the eyebrow. Determine the lowest point
of lower incision line by pinching the loose skin, marking
two incisions preoperatively. The upper incision is made
along the lower edge of the eyebrow. The excised skin was
spindle-shaped and measured approximately 8 mm to
12 mm at its greatest width.

The procedure was performed under local anesthesia
using 1% lidocaine with epinephrine. The skin and sub-
cutaneous tissue were excised en bloc. The lower incision
is determined according to necessary amount of skin
excision. The superior and inferior flaps were fixed sepa-
rately [5, 9]. Subcutaneous sutures were placed with 6-0
monocryl, and the skin repaired with interrupted and con-
tinuous sutures. Skin sutures were removed on the fifth
postoperative day.

Photograph Measurements and Standardization

Full-face, front-view photographs were taken according to
a standard protocol. All patients were seated with relaxed
eyebrows and eyes that were naturally open and looking
straight ahead, equal exposure of both ears, with the
camera positioned at the same level of the patient’s head
and at a distance of 2 meters from the patient. If the dis-
tance is far enough, the image shape will not be distorted,
and mild angular changes have no significant effect on
facial distance. In addition, the case photographs with large
angle difference were excluded during statistics.

All photographs were analyzed using Photoshop CS4
(Adobe, San Jose, CA). We first briefly processed the
patient’s facial photographs so that the pixel sizes were
homogeneous in the pre- and postoperative periods, and we
excluded cases in which there was a significant angular
difference between the pre- and postoperative periods. The
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pictures were adjusted to be horizontal, i.e., the pupils were
located at the same level bilaterally.

We measured the vertical distance (A) between the
horizontal line of the lateral brow (a) to the lower lid
margin (c); the vertical distance (B) between the horizontal
line of the medial brow (b) to the lid margin (c); and the
patients’ iris diameter (d) (Fig. 1). All data were measured
three times by two researchers, and then the results were
averaged. All patients were observed on the right side of
the face; mild asymmetry between left and right face is
negligible.

In our opinion, the positions of the patients’ lower lid
margins will hardly change in the short period of time after
the operation. Therefore, the differences in A and B before
and after surgery reflected a change in the position of
eyebrows. Positive values indicated a decrease in brow
position postoperatively, while negative values indicated
an increase. Due to variability in facial height and
dimensions in the patients, the brow-to-eye spacing was
scaled to the iris diameter (11.5 mm in Asian women) for
normalization [11].

Statistical Analysis

The IBM SPSS Statistics 29.0.1.0 software (IBM Corpo-
ration) was used for all analyses and carried out using
complete case. A homogeneity test for variance and paired
samples t test were used to analyze the differences between
the ratio of pre- and postoperative eyebrow distance. All
statistical tests were based on one-tailed probability, and
the criterion for significance was set at P < 0.05.

Fig. 1 Brow-to-eye spacing measurements. a: The line of the lateral
brow; b: the line of the medial brow; c: the line of the lower lid
margin; d: the patients’ iris diameter; A the vertical distance between
the horizontal line of the lateral brow (a) to the lower lid margin (c); B
the vertical distance between the horizontal line of the medial brow
(b) to the lower lid margin (c)

Results

Characteristics of the 63 patients are shown in Table 1. A
total of 63 patients were included; all 63 patients were
females and had preoperative and postoperative pho-
tographs within 3 months. Age range was 28 to 66 years,
with a median age of 47 years. All patients underwent SBB
and experienced varying degrees of drop of the eyebrow
position. A majority had a reduction in brow-to-eye spac-
ing immediately after surgery. The results of the study
(Table 2) showed that reduced eyebrow position after
subbrow blepharoplasty was prevalent in all patients who
underwent surgery.

A reduction in the distance from the peak of the brow to
the lower lid margin was observed in 63 patients (100%)
postoperatively. The mean postoperative distance of the
lateral eyebrow to the lower lid margin was 30.08 £ 2.74
mm, which was significantly decreased compared to the

preoperative  distance (30.08 + 2.74 mm) (t = 11.86,
P <0.001; Table 3). The absolute decrease was
1.76 &+ 1.17 mm.

In total, 59 patients (93.65%) had a decreased distance
from the medial eyebrow to the lower lid margin. The
average postoperative distance of the medial eyebrow to
the lower lid margin was also decreased compared to the

preoperative  distance, with a mean value of
25.84 + 2.87 mm. Compared to preoperatively
(27.59 £ 2.94 mm), the decrease was significant

(1.75 £ 1.30, t = 10.74; P < 0.001) (Table 4).

The line graphs reflect the change in preoperative and
postoperative brow peak height for each patient, with the
green representing precount brow peak height, the yellow
line representing postoperative brow peak height, and the
horizontal axis sorting the patients by age from youngest to
oldest (Fig. 2A). Figure 2B reflects the change in brow
height of each patient pre- and postoperation, with the blue
line representing the precount brow height and the yellow
line representing the postoperative brow height. It can be
visually seen the change in the position of the eyebrows.

Subgroup analyses were performed based on the follow-
up time of the included patients’ postoperative pho-
tographs, with the highest number of patients whose

Table 1 Patient characteristics

Characteristics Value N=63
Sex

Female 63

Male 0

Age, mean,(range),yr 47.67(28-66)
Median 47.00
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Table 2 Analysis of surgical

outcomes Lateral eyebrow Medial eyebrow P value

Preoperative 31.8442.65 27.59+2.94 <0.001

Postoperative 30.08+2.74 25.84+2.87 <0.001
gril;teSati%?arrllt()iuggsnto(;ferative Statistics Preoperative Postoperative Postoperation—preoperation*
lateral eyebrow distance N 63 63 _

Mean (mm) 31.84 30.08 1.75

Sd (mm) 2.65 2.74 1.17

Median (mm) 31.78 29.94 1.62

B
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«= Pre-operation position of lateral brow

Post-operation position of lateral brow

Fig. 2 The line graphs reflect the change in preoperative and
postoperative brow peak height for each patient, with the green
representing precount brow peak height, the yellow line representing
postoperative brow peak height, and the horizontal axis sorting the
patients by age from youngest to oldest (Fig. 2A). Figure 2B reflects

follow-up time was the immediate postoperative period, the
lateral brow had a drop of 1.94 + 1.40 mm, and the medial
brow had a drop of 1.84 £+ 0.97 mm (Table 5).

Patient 1 is a 43-year-old female who underwent sub-
brow blepharoplasty. Preoperative and 7-day postoperative
photographs are shown. Photographic measurements con-
firm a slight decrease in brow position after surgery. The
height of the peak of the brow decreased by 1.78 mm and
the height of the head of the brow decreased by 1.07 mm.
A slight brow ptosis was observed after the procedure
(Fig. 3). Patient 2 is a 52-year-old female who underwent
subbrow blepharoplasty, shown here before and 1 month

Table 4 Distribution of preoperative and postoperative medial eye-
brow distance

Statistics Preoperative Postoperative Postoperative—
preoperative®

N 63 63 -

Mean (mm) 27.59 25.84 1.74

Sd (mm) 2.94 2.87 1.28

Median (mm) 27.51 25.54 1.50
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the change in brow height of each patient pre- and postoperation, with
the blue line representing the precount brow height and the yellow
line representing the postoperative brow height. The horizontal axis
sorting the patients by age from youngest to oldest

after surgery. The height of the lateral brow decreased by
4.10 mm and the height of the medial brow decreased by
2.44 mm. Although the subbrow blepharoplasty allowed
for the exposure of the original skin fold, the height of the
brow peak decreased dramatically and was significantly
lower than the height of the head of the brow, which
resulted in a change in the angle of the brow and an
unsatisfactory cosmetic result (Fig. 4).

All 63 patients had a good postoperative recovery with
no complications or re-operations. The postoperative
scarring was inconspicuous.

Discussion

This study highlights the phenomenon of reduced brow
position after subbrow blepharoplasty; an observation
identified in all patients who underwent the procedure.
Lowering of the lateral eyebrow was observed in nearly
100% of the patients, while 93.65% of the patients also
exhibited lowering of the medial eyebrow. No elevation of
eyebrows was detected.
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Fig. 3 Patient 1. A 43-year-old
patient who underwent subbrow
blepharoplasty shown pre- and
7-day postop. Analysis of the
picture confirms a slight drop in
the position of the eyebrows. In
this patient, the height of the
lateral eyebrow has dropped by
1.78mm, and the height of the
medial eyebrow has dropped by
1.07 mm

Fig. 4 Patient 2. A 52-year-old
patient who underwent subbrow
blepharoplasty shown pre- and
1-month postop. In this patient,
the height of the lateral eyebrow
has dropped by 4.10 mm, and
the height of the medial
eyebrow has dropped by

2.44 mm. Analysis of the
picture confirms a slight drop in
the position of the eyebrows.
SBB can expose the original
skin fold, but there is a huge
drop in the lateral brow, which
is significantly lower than the
medial brow, resulting in a
change in the angle of the brow
and a poor cosmetic result

The idea of subbrow blepharoplasty was first described
in 1976 for dermatochalasis in White patients [12]; has
become a common surgical procedure for the rejuvenation
of upper eyelids in Asians, particularly when lateral
hooding is the primary concern [5]. Periorbital aging in
middle-aged and older women is typically characterized by
laxity of the upper eyelid skin, accompanied by brow ptosis
and periorbital wrinkles [13]. Asians have more pretarsal
and suborbicular fat than Caucasians; thus, the distance
between the eyebrows and eyes is greater in Asians than in
Caucasians, corresponding to a higher position of the
eyebrow [14]. SBB procedure is therefore more popular in
Asian communities, especially in older patients. In our

data, the average age of the patients was 47 years, con-
centrated between 40 and 60 years of age.

Most middle-aged and elderly patients presenting for
rejuvenation of the periorbital area want to look a little
more like they did in their youth and usually do not want a
significant change in appearance after surgery. Subbrow
blepharoplasty is performed through a subbrow incision
with appropriate removal of excess skin under the brow,
able to show the original double eyelid fold, improve the
appearance of “triangle eyes” without new double eyelid
incisions. Based on the 3 skin zone concept [4], the
removal of the excess skin below the brow prevents the
blepharoplasty crease from bloating and sagging compared
to removing the thinner skin above the eyelid. For patients
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with thick eyelid skin, classic upper blepharoplasty may
not meet the requirements for cosmetic improvement
needed to remove excess skin under the brow. Therefore,
excision of the subbrow skin is an excellent option to
improve lateral orbital hooding [15].

However, there is a common problem with lowered
eyebrow position after subbrow surgery. A common side
effect of subbrow blepharoplasty is a drop in eyebrow level
postoperative. We have analyzed the possible causes of
postoperative eyebrow drop as follows. In the first place,
removing a certain width of skin will inevitably result in a
change in eyebrow position; the tension created by the
incision after the skin is sutured may slightly pull down the
eyebrow. Secondly, the redistribution of skin tension dur-
ing the healing process may lead to certain changes in
eyebrow position. The position of the eyebrow is deter-
mined by the frontalis muscle that raises the eyebrow and
several sets of descending eyebrow muscles together. The
frontalis tone may attenuate visual field obscuration due to
ptosis by compensatory contraction; surgery has improved
the visual field defects and resulted in postoperative
relaxation of frontalis tone and a drop in eyebrow level.
Finally, Asian eyebrow levels decline with age because of
skin laxity, decreased support of the orbital bone due to
resorption of aged bone tissue and volumetric atrophy of
the periorbital fat room.

The brow is considered the “frame” of the eye and is a
critical reference point by which the attractiveness of the
eye is judged [16]. With aging, there is little change in the
height of the brow at the vertical plane of the midpupil, but
that there is descent laterally [17]. Some scholars have
found that eyebrows may rise with age; some women
chronically elevate their brows to clear their visual field
from redundant upper lid skin [18]. An alternative expla-
nation is that aging causes rupture of the levator palpebrae
superioris muscle, resulting in ptosis. The elevated brow
position observed in some aging patients is due to clinical
or subclinical weakness of the levator muscle system [19].

For people with high eyebrow position, a certain degree
of eyebrow descent after surgery may instead make the
proportion of eyebrows and eyes in the face closer to the
golden ratio 0.618, bringing better cosmetic results. For
patients with a wide eyebrow-lid spacing, the descent of
the eyebrows after surgery not only solves the problem of
loose skin on the upper eyelid, but also brings better eye-
brow-eye proportions. The angle of the eyebrows also
affects the expression of emotions, with the inner side low
and the outer side high expressing anger or disgust, and the
inner side high and the outer side low expressing tiredness
and sadness.

To prevent the inherent problem that eye and brow from
moving closer together, the fixation method was used.
Various methods for suspension have emerged to improve
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Table 5 Subgroup analysis of follow-up time

Follow-up time Value Lateral eyebrow Medial eyebrow
Immediately 27 1.94+1.40 1.84+0.97
1 week 18 1.62+0.86 1.28+0.99
2 week 4 1.68+0.59 1.74£1.39
1 month 4 0.84+0.65 1.96+2.10
2 month 7 1.73+1.12 2.27+1.63
3 month 3 2.15+0.64 1.98+1.74

the surgical approaches, aiming to prevent sagging eye-
brows such as browpexy or frontalis sling. Kim YS et al
[9], Fang et al [1] used browpexy technique where the
lower edge of the orbicularis oculi muscle was fixed to the
periosteum, and Kim HS et al [15] attached the orbicularis
oculi muscle to the frontalis muscle to avoid postoperative
brow position changes. In Kim’s research, which uses a
fixation to the periosteum technique, patients showed a
narrowing of the brow-lid distance. In fact, almost all the
photographs in the related paper have eyebrows closer to
the eyes, with or without removal of the orbicularis oculi
and with or without suspension. While definitive data are
lacking, the images in those papers showed dropped eye-
brows in almost all the pre- and postoperative comparison
photographs.

Plastic surgeons are aware that eyebrows will drop after
surgery, but few take the trouble to estimate the exact
amount of drop. Most researchers use subjective rating
scales to assess surgical outcomes, such as the Likert scale,
which uses the patients’ subjective impressions
[10, 20-22]. There are few publications that quantitatively
measure the amount of brow descent after SBB and com-
pare it between different surgical approaches. In reviewing
other papers, we found that ptosis of the brows was present
almost in all methods, regardless of whether the orbicularis
oculi was treated and irrespective of the use of suspension
[9].

Several methods for measuring brow position have been
reported [23, 24]. For example, using the ratio between the
dimensions of the variable part and the unchanged part to
demonstrate the reduction in brow-eye spacing does not
yield a specific distance value [8, 25]. Other scholars have
confirmed changes in the position of the eyebrow by
measuring the distance of the eyebrow from the midline of
the pupil [26, 27]. Since eyebrows are curved, we believe
that drawing a horizontal straight line at the top of the brow
to measure the vertical distance gives a better approxima-
tion of the brow position. This method is also very simple
and easy to perform, requiring only drawing 3 parallel lines
with the help of a software. Measurement includes deter-
mining the distance between the parallel lines and the pixel
distance of the pupil, as reported by others [20, 28].
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A simple measurement is used to quantify how much the
eyebrow moves. Using the lower lid margin as the fixed
point of origin, the pixel distance is converted to actual
distance using a standardized pupil diameter for Asian
women. It serves as a good reference in Asian populations
and should continue to be used to analyze individuals,
accounting for individual differences. Although previous
studies have reported an elevation of the palpebrale infe-
rioris with aging[29], the postoperative photographs
involved in this study were taken within three months after
surgery, so this issue can be ignored. The reason behind
selecting a recent photograph less than 3 months old is that
it is easy to follow up with a recent photograph. A recent
photograph is deemed sufficient for illustrating the problem
because the distance between the eyes and brows will be
closer in the distant future, not further apart, under the
effects of aging and gravity.

Measurement bias may occur due to the limited reso-
lution of the images and precision of the measurement
tools. Our results were measured three times by two
researchers, and then the results were averaged. Measure-
ments with large differences were further reviewed by a
third authoritative expert to minimize potential measure-
ment bias to the greatest extent.

This study has several limitations. The study was a
retrospective study of only the simple subbrow blepharo-
plasty procedure without further comparison of the changes
in brow position with different modifications of the pro-
cedure, in which only the skin and subcutaneous tissues
were excised. Further studies with larger sample sizes
should be conducted to further compare the effects of
different modifications on brow position, to assess the
effectiveness of different techniques in preventing brow
descent, and to guide surgeons in the selection of surgical
options.

The relatively small sample size included in this study,
and the small number of patients included in certain groups
when analyzed by subgroups according to follow-up time,
make them susceptible to individual differences and make
it difficult to draw more general conclusions. Due to the
difficulty of postoperative follow-up of cosmetic patients,
this study did not set up multiple follow-up time points for
surgical outcomes, and the patients’ postoperative follow-
up time ranged from the immediate postoperative period to
3 months postoperatively. A larger proportion of patients
were followed up immediately after surgery. The results of
the study showed that there was a decrease in the position
of the eyebrows after surgery; however, the immediate
postoperative period may have an impact on the results due
to swelling and edema (Table 5). Therefore, in the future,
multiple follow-up time points should be further set up to
obtain data on changes in eyebrow position over time in the
same patient for further analysis.

Our study suggests that the SBB is suitable for people
with a wide distance between the eyes and brows, yielding
better cosmetic results in those patients. Better clinical
results are achieved in patients with high lateral brow and
distant eyebrow spacing with inferior brow incisions.
Blindly performing SBB without proper patient selection
may result in postoperative proximity between the eyes and
brows, potentially leading to a more severe and serious
facial expression. Furthermore, it may exacerbate eye
sagging, and the combined effect could cause a more
aggressive expression.

Conclusions

We confirmed that there are changes in brow position after
subbrow blepharoplasty. Significant brow descent can be
observed after operation with the lateral eyebrow
descending to a greater extent than the medial eyebrow.
Some patients have improved facial proportions. Use of the
lower lid margin as a fixed reference and pupil diameter for
converting pixel distances to actual distances is an easy and
feasible method for measuring and quantifying facial
distances.
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