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Double eyelid blepharoplasty is the most pop-
ular aesthetic surgery in East Asia. Millions of 
Asians with small eyes and single eyelids un-

dergo this surgery to construct supratarsal folds and 
enlarge their eyes. Double eyelid blepharoplasty is 
also a fashionable surgery for Asians to enhance the 
beauty and attractiveness of Oriental eyes. Although 
some anthropometric analyses of Asian eyes and fac-
es have been reported in the literature, few have fo-
cused on the aesthetic effect produced by the double 
eyelid fold.1–6 Because of the lack of a unified quan-
titative tool to assess the aesthetics of double eyelids 
among aesthetic surgeons, a meta-analysis of the 
surgical outcomes of various techniques is impracti-
cable. Hence, a photometric study of Asian eyes was 
developed to investigate the palpebral parameters or 
proportions that are significantly altered after dou-
ble eyelid blepharoplasty. A new parameter for quan-
titatively evaluating the surgical outcome of double 
eyelid blepharoplasty is proposed in this study.

MATERIALS AND METHODS
This retrospective study consists of a photomet-

ric analysis of the eyes of 100 Asian adults between 
July 2012 and July 2014. All patients underwent a 
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Background: Double eyelidplasty can construct palpebral folds and en-
hance beauty perception for Asians with single eyelids. A new palpebral 
parameter for the quantitative interpretation of surgical outcomes is pro-
posed on the basis of a photometric study of the altered proportions of 
Asian eyes after double eyelid operation.
Methods: A total of 100 Asian adults with single upper eyelids who were satisfied 
with the enlarged eyes by operation were included in the study. A retrospective 
measurement of palpebral parameters in the frontal profile both preoperative-
ly and 6 months postoperatively was performed. The proportions of various 
parameters in the eyebrow–eye aesthetic unit were calculated and analyzed.
Results: Double eyelidplasty can augment the vertical dimension of palpe-
bral fissure by 27.9% increase on average. The vertical ratio of palpebral fis-
sure to the eyebrow–eye unit is augmented by 34.4% increase. The vertical 
ratio of the subunit below double eyelid fold peak to the unit is augmented 
by 82.6% increase.
Conclusions: Double eyelidplasty can substantially enlarge the vertical di-
mensions of the eyes of Asians with single eyelids. The eyes are perceived 
to be larger because of the visually assimilated illusion of the superimposed 
eyelid fold and the relative proportions of the eyebrow–eye unit. The au-
thors propose using a vertical ratio of the subunit below double eyelid fold 
peak in the eyebrow–eye unit to measure the visually perceived proportion 
of the eye in the unit. This ratio can be applied clinically for a quanti-
tative evaluation of the surgical outcome after double eyelidplasty. (Plast 
Reconstr Surg Glob Open 2016;4:e681; doi: 10.1097/GOX.0000000000000655; 
Published online 20 April 2016.)
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small-incision double eyelid blepharoplasty by the 
same senior plastic surgeon and provided written in-
formed consent. The inclusion criteria were patients 
who rated the aesthetic outcome of blepharoplasty 
as satisfactory and were pleased with their enhanced 
beauty and enlarged eyes as a result of double eye-
lid folds. The perioperative photographs of each 
patient with eyes open and eyebrows relaxed were 
recorded by digital photography under standardized 
conditions (Fig. 1). The palpebral parameters were 
measured by an electronic caliper using a computer 
monitor by the same investigator (Table 1). The rel-
ative proportions of various parameters were calcu-
lated to analyze alterations in the eye configuration 
after double eyelidplasty (Table 2).

Institutional Review Board Approval
This article includes a retrospective study of pa-

tients underwent double eyelid blepharoplasty, and 
the study follows the regulation and approval of in-
stitutional review board. This study also conforms to 
the Declaration of Helsinki.

RESULTS
The 100 patients ranged in age from 18 to  

35 years (mean, 28 years). Most patients were female 
(n = 85). The follow-up period ranged from 6 months 
to 3 years (mean, 9 months). The perioperative pal-

pebral parameters are listed in Table 1, and the peri-
operative palpebral ratios are listed in Table 2.

The vertical ratio of the exposed iris was 0.636 
(SD, 0.099) before surgery and 0.794 (SD, 0.087) af-
ter surgery. The increase in the vertical ratio of the 
exposed iris after surgery [(B6/B5) – (A6/A5)] was 
0.158 (SD, 0.106). The exposed iris was increased by 
27.4% of the original height.

The ratio of the eye fissure height to the length 
was 0.316 (SD, 0.047) before surgery and 0.398 (SD, 
0.039) after surgery. The increase in the ratio of the 
eye fissure height to the length after surgery [(B4/
B2) – (A4/A2)] was 0.080 (SD, 0.053). The eye fis-
sure was increased by 27.9% of the original height. 
The ratio of the eye fissure height plus the fold 
height to the eye fissure length [(B4 + B8)/B2] was 
0.542 (SD, 0.037).

Fig. 1. A 21-year-old woman was assessed for palpebral parameters and ratios. A, Preoperative 
photograph of the left eye. The green line is the eye fissure height, and the red line is the height 
of eyebrow–eye unit. B, Photograph of the left eye 6 months postoperatively. The green line is 
the height of the subunit below the double eyelid fold peak, and the red line is the height of 
the eyebrow–eye unit.

Table 1.  Palpebral Parameters

Preoperative
 � Height of eyebrow–eye unit A1
 � Eye fissure length A2
 � Distance of eyebrow to upper lid margin A3
 � Eye fissure height A4
 � Iris diameter A5
 � Height of exposed iris A6
Postoperatively
 � Height of eyebrow–eye unit B1
 � Eye fissure length B2
 � Distance of eyebrow to upper lid margin B3
 � Eye fissure height B4
 � Iris diameter B5
 � Height of exposed iris B6
 � Distance of eyebrow to fold peak B7
 � Height of fold (pretarsal show) B8
 � Distance of fold peak to lower lid margin B9
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The vertical ratio of the eye fissure to the eye-
brow–eye unit was 0.362 (SD, 0.049) before surgery 
and 0.480 (SD, 0.061) after surgery. The increase in 
the vertical ratio of the eye fissure to the eyebrow–
eye unit [(B4/B1) – (A4/A1)] after surgery was 
0.118 (SD, 0.064). The vertical ratio of the eye fis-
sure in the unit was enhanced by 34.4% increase of 
the original ratio.

The vertical ratio of the pretarsal show to the eye-
brow–eye unit (B8/B1) was 0.155 (SD, 0.031). The 
vertical ratio of the pretarsal show to the eye fissure 
height (B8/B4) was 0.328 (SD, mean, 0.078).

The vertical ratio of the subunit below the double 
eyelid fold peak to the eyebrow–eye unit (B9/B1) 
or the vertical ratio of eye fissure plus the pretarsal 
show to the eyebrow–eye unit [(B4 + B8)/B1] was 
0.652 (SD, 0.055).

DISCUSSION
Double eyelid blepharoplasty is the most frequent-

ly performed aesthetic surgery in East Asia and is used 
to enhance the eye size and eye aesthetics of Asians 
with slit and single eyelids.7 Various modified surgi-
cal techniques, including the small-incision method, 
have been reported to yield aesthetically pleasing 
eyes and permanent supratarsal folds.8–12 Aesthetic 
surgeons have emphasized that the double eyelid pro-
cedure should no longer be considered a surgery to 
Westernize Asian eyes but should instead be consid-
ered an ethnic beautification surgery.13–15 Although 
the perception of beauty varies among individuals, 
most Asians with single eyelids desire a pair of wide-
open eyes with more visible iris and a pair of natural-
looking, balanced double eyelid folds. A harmonious 
relationship or proportion of the eyes in Oriental fa-
cial features is also of major concern to Asians.

The concept of an eyebrow–eye continuum has 
been introduced recently, and this area is considered 
to be an anatomical and aesthetic unit in facial fea-
tures.16,17 The eye’s dimension has also been report-
ed to be perceived by human vision and brains based 
on the real size of the eye aperture and its relative 
proportion in the facial structure.18 Although some 
reports have discussed eye beauty, attractiveness, and 
anthropometric proportion in facial features, few 
have studied these issues from the perspective of the 
oriental double eyelid.19–21

Based on the perioperative palpebral parameters 
measured in this study, the aesthetic enhancement 
of eye dimension by double eyelid blepharoplasty 
can be analyzed quantitatively using 3 parameters. 
First, the actual dimension is enlarged by surgery: 
the eye fissure is vertically augmented by 27.9% in-
crease, and the exposed iris is vertically augmented 
by 27.4% increase.

Second, the superimposed double eyelid fold 
hanging above the eye fissure can add an extra di-
mension to the eye by giving an illusion of assimila-
tion, which is also known as the Delboeuf size illusion 
(the concentric circle illusion),22,23 which states that 
an inner circle appears larger in the presence of an 
outer circle. The perceived size of the target ele-
ment shifts toward the actual size of the contextual 
element. Hence, the maximal value of perceived eye 
dimension approaches the sum of the eye fissure 
plus the surrounding double eyelid fold. The use of 
eyeliner or eye shadow can further enlarge the per-
ceived eye dimension through the same assimilation 
illusion. In this study, the mean ratio of the double 
eyelid fold height or the pretarsal show at its peak 
to the eye fissure height is 0.328. The assimilation 
illusion effect created by the double eyelid fold may 
contribute an additional 32.8% of the actual vertical 

Table 2.  Palpebral Ratios

Preoperatively vertical ratio of exposed iris to iris diameter A6/A5 0.636 ± 0.099
Postoperatively vertical ratio of exposed iris to iris diameter B6/B5 0.794 ± 0.087
Preoperatively ratio of height to length of eye fissure A4/A2 0.316 ± 0.047
Postoperatively ratio of height to length of eye fissure B4/B2 0.398 ± 0.039
Preoperatively vertical ratio of eye fissure to eyebrow–eye unit A4/A1 0.362 ± 0.049
Postoperatively vertical ratio of eye fissure to eyebrow–eye unit B4/B1 0.480 ± 0.061
Vertical ratio of pretarsal show to eyebrow–eye unit B8/B1 0.155 ± 0.031
Vertical ratio of pretarsal show to eye fissure B8/B4 0.328 ± 0.078
Vertical ratio of subunit below fold peak to eyebrow–eye unit (B4 + B8)/B1 or B9/B1 0.652 ± 0.055
Ratio of height of subunit below fold peak to eye fissure length (B4 + B8)/B2 or B9/B2 0.542 ± 0.037
Increment of vertical ratio of exposed iris to iris diameter (B6/B5) – (A6/A5) 0.158 ± 0.106
Enlargement of exposed iris height (B6/B5)/(A6/A5) 1.274 ± 0.230
Increment of ratio of eye fissure height to length (B4/B2) − (A4/A2) 0.080 ± 0.053
Enlargement of eye fissure height (B4/B2)/(A4/A2) 1.279 ± 0.232
Increment of vertical ratio of eye fissure to eyebrow-eye unit (B4/B1) − (A4/A1) 0.118 ± 0.064
Enlargement of eye fissure in eyebrow-eye unit (B4/B1)/(A4/A1) 1.344 ± 0.210
Increment of visual ratio of eye in eyebrow-eye unit (B9/B1) − (A4/A1) 0.289 ± 0.059
Enlargement of visual ratio of eye in eyebrow-eye unit (B9/B1)/(A4/A1) 1.826 ± 0.243
Enlargement of visual ratio of eye fissure height to length (B9/B2)/(A4/A2) 1.734 ± 0.260
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dimension of eye fissure after surgery. In this study, 
the eye is maximally augmented by 73.4% increase 
of the preoperative vertical size by the assimilative 
illusion of overlying double eyelid fold curve [(B9/
B2 – A4/A2)/(A4/A2)]. These data provide a quan-
titative determination of the surgical effectiveness of 
double eyelid operations for enhanced eye dimen-
sions, and the augmentation effect also explains why 
this surgery is so popular among Asians with single 
fold and slit eyes.

Third, the eye size illusion is also induced by the 
distance between the eyebrow and eye and may in-
volve a different type of assimilation illusion.24 The 
shortened distance between the eyebrow and eye 
is reported to increase the illusion of a larger eye.25 
Hence, the visually perceived dimension and aesthet-
ics of the eye are further influenced by the relative 
proportions of the eyebrow–eye anatomical unit.19 In 
this study, the vertical ratio of the actual eye fissure 
in the eyebrow–eye unit was significantly increased 
by 34.4%.

The eyebrow–eye unit is dynamically parti-
tioned into 2 subunits by the double eyelid fold 
during eye opening. The most prominent part of 
the aesthetic unit of the eye is the central part 
of the eye, which includes maximal iris expo-
sure, and the peak of the above double eyelid 
fold. Therefore, a vertical line is arbitrarily drawn 
through the fold peak. The vertical ratio of the 
subunit below the fold peak to the whole aesthetic 
unit serves as the partitioning ratio of the double 
eyelid fold in the unit. This partitioning ratio can 
be regarded as the maximal value of the visually 
perceived proportion of the eye in the unit. In 
this study, the visual ratio of the eye in the unit 
can be significantly enhanced from 0.362 preop-
eratively to 0.652 postoperatively. Thus, it is rea-
sonable to state that the perceived eye proportion 
in the unit is augmented by a maximal increase of 
82.6% along the arbitrary line.

Hence, a new palpebral parameter termed 
“Chen’s double eyelid fold ratio” is proposed by 
the authors to quantitatively measure the visu-
ally perceived effect of enhanced eye dimension 
resulting from double eyelid operation. This new 
parameter is designed for clinical applicability and 
consistency among aesthetic surgeons and will fa-
cilitate meta-analyses of surgical outcomes of dif-
ferent techniques for double eyelid operation at 
different institutions. The ratio of the double eye-
lid fold in the aesthetic unit may also be a useful 
parameter to quantitatively compare the periop-
erative symmetry of bilateral folds. Further studies 
are needed to justify the clinical applicability of 
this new parameter.

CONCLUSIONS
A quantitative analysis of the palpebral param-

eters and proportions in selected Asian adults after 
double eyelid blepharoplasty was performed. The 
double eyelid procedure can significantly enlarge the 
vertical dimensions of the palpebral fissure and the 
visible iris and augment the height-to-length ratio of 
the palpebral fissure. Eyes with double eyelid folds 
are visually perceived to be larger because of an as-
similation illusion generated by the overlying the fold 
curve and the increased proportion of the eye in the 
eyebrow-eye aesthetic unit. A new parameter termed 
“Chen’s double eyelid fold ratio” is proposed to pro-
vide aesthetic surgeons with a quantitative dimension 
for assessing enhanced eye size after double eyelid 
blepharoplasty. This can be used in the comparative 
analysis of aesthetic outcomes among surgeons.

Chien-Lin Huang
Regent Aesthetic Surgery Clinic

12F-A, 2, Sec.4
Zhongxiao E. Rd., Taipei, Taiwan 

E-mail: regent899@icloud.com

Patient Consent
The patient provided written consent for the use of her 

image.

REFERENCES
	 1.	 Rhee SC, Woo KS, Kwon B. Biometric study of eyelid 

shape and dimensions of different races with references 
to beauty. Aesthetic Plast Surg. 2012;36:1236–1245.

	 2.	 Rhee SC, Dhong ES, Yoon ES. Photogrammetric facial 
analysis of attractive Korean entertainers. Aesthetic Plast 
Surg. 2009;33:167–174.

	 3.	 Milutinovic J, Zelic K, Nedeljkovic N. Evaluation of 
facial beauty using anthropometric proportions. 
ScientificWorldJournal. 2014;2014:428250.

	 4.	 Yu Z, Wen B, Xu B, et al. [Morphological changes of ex-
ternal eyes before and after blepharoplasty]. Hua Xi Kou 
Qiang Yi Xue Za Zhi. 1999;17:344–345.

	 5.	 Hwang HS, Spiegel JH. The effect of “single” vs “double” 
eyelids on the perceived attractiveness of Chinese wom-
en. Aesthet Surg J. 2014;34:374–382.

	 6.	 Tsai PY, Wu YC, Lai CH, et al. Ocular surface area chang-
es after double eyelidplasty. J Plast Reconstr Aesthet Surg. 
2012;65:e141–e145.

	 7.	 Chang SH, Chen WP, Cho IC, et al. Comprehensive re-
view of Asian cosmetic upper eyelid oculoplastic surgery: 
Asian blepharoplasty and the like. Arch Aesthet Plast Surg. 
2014;20:129–139.

	 8.	 Cho BC, Byun JS. New technique combined with suture 
and incision method for creating a more physiologi-
cally natural double-eyelid. Plast Reconstr Surg. 2010;125: 
324–331.

	 9.	 Chuangsuwanich A. Short incisional double-eyelid 
blepharoplasty for Asian patients. Aesthet Surg J. 2006;26: 
280–286.

	10.	Lam SM, Kim YK. Partial-incision technique for creation 
of the double eyelid. Aesthet Surg J. 2003;23:170–176.

mailto:regent899@icloud.com


 Chen et al. • Chen’s Double Eyelid Fold Ratio

5

	11.	Kruavit A. Asian blepharoplasty: an 18-year experience in 
6215 patients. Aesthet Surg J. 2009;29:272–283.

	12.	Chen CC, Chen SN, Huang CL. Correction of sunken 
upper-eyelid deformity in young asians by minimally-inva-
sive double-eyelid procedure and simultaneous orbital fat 
pad repositioning: a one-year follow-up study of 250 cases. 
Aesthet Surg J. 2015;35:359–366.

	13.	Dobke M, Chung C, Takabe K. Facial aesthetic preferenc-
es among Asian women: are all oriental Asians the same? 
Aesthetic Plast Surg. 2006;30:342–347.

	14.	McCurdy JA Jr. Beautiful eyes: characteristics and ap-
plication to aesthetic surgery. Facial Plast Surg. 2006;22: 
204–214.

	15.	Cho M, Glavas IP. Anatomic properties of the upper 
eyelid in Asian Americans. Dermatol Surg. 2009;35: 
1736–1740.

	16.	Lam VB, Czyz CN, Wulc AE. The brow-eyelid con-
tinuum: an anatomic perspective. Clin Plast Surg. 
2013;40:1–19.

	17.	Czyz CN, Hill RH, Foster JA. Preoperative evaluation of 
the brow-lid continuum. Clin Plast Surg. 2013;40:43–53.

	18.	Xiao WS, Fu G, Quinn PC, et al. The eye-size illusion: 
psychophysical characteristics, generality, and relation to 
holistic face processing. Perception. 2014;43:265–274.

	19.	Pallett PM, Link S, Lee K. New “golden” ratios for facial 
beauty. Vision Res. 2010;50:149–154.

	20.	Driusz D, Boguslaw P. Eye-mouth-eye angle as a good in-
dicator of face masculinization, asymmetry, and attractive-
ness. J Comp Psychol. 2007;121:221–225.

	21.	Starck WJ, Griffin JE Jr, Epker BN. Objective evaluation 
of the eyelids and eyebrows after blepharoplasty. J Oral 
Maxillofac Surg. 1996;54:297–302; discussion 302.

	22.	Nicolas SJ. Delboeuf on visual illusion: a historical sketch. 
Am J Psychol. 1995;4:563–574.

	23.	Goto T, Uchiyama I, Imai A, et al. Assimilation and con-
trast in optical illusions. Jpn Psychol Res. 2007;49:33–44.

	24.	 Morikawa K, Matsushita S, Tomita A, et al. A real-life illusion 
of assimilation in the human face: eye size illusion caused 
by eyebrows and eye shadow. Front Hum Neurosci 2015;9:139.

	25.	Matsushita S, Morikawa K, Mitsuzane S, et al. Eye 
shape illusions induced by eyebrow positions. Perception 
2015;44:529–540.


