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Upper and Lower Eyelid Positions in Several Korean Age Groups
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Purpose: To characterize differences in upper and lower eyelid positions among different Korean age groups.

Methods: Digital photographs of 380 patients were retrospectively selected. Patients who had no known eyelid disorders or pre-
vious surgeries that could affect eyelid position were included. The marginal reflex distance 1 (MRD1) and marginal reflex dis-
tance 2 (MRD2) were measured from photographs using Image J software. Patients were divided into four groups for analysis:
a child group, 0-20 years of age; a young adult group, 20—40 years of age; a middle age group, 40—60 years of age; and an eld-
erly group, 260 years of age.

Results: Total of 380 eyes from 380 patients were included. Mean age was 38.90 + 22.79 years, and 200 (52.6%) were male.
Mean MRD1s (mm) in each age group were: 0-20 years (n = 92), 2.94 + 0.95; 20—40 years (n = 102), 3.23 + 0.92; 40-60 years
(n=94),3.33+1.09; and 260 (n =92), 2.42 + 1.03. Mean MRD2s (mm) in each age group were: 0—20 years (n = 92), 5.37 + 0.68;
2040 years (n =102), 5.66 + 0.58; 40-60 years (n =94), 5.29 + 0.80; and = 60 years (n = 92), 4.45 + 0.86. The mean MRD1 was
longest in the middle age group, and shortest in the elderly group. The mean MRD2 was longest in the young adult group, and
shortest in the elderly group. The mean MRD1 (mm) was 2.90 + 1.07 in males and 3.09 + 1.03 in females. The mean MRD2 (mm)
was 5.44 + 0.68 in males and 4.95 + 0.96 in females, and there was a statistically significant difference in the MRD2 between the
two sexes (p = 0.077, p=0.000, respectively).

Conclusions: Significant decreases were observed in the MRD1 and MRD2 with Koreans aged = 60 years. Notably, the de-
crease in MRD2 in females was more significant than in males. This could be important reference values for successful eyelid
surgery, especially in elderly patients. The amount of surgical correction during upper lid surgery should be determined accord-
ing to the MRD1, in order to prevent overcorrection.
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Table 1. Demographics and measurements of MRD1, MRD2
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2013l HARRSE S HARRRF e mEol & whE gtot A
oA *PL" ZJsHoich Y A wAES] AALeE
S= FYol7] flste] et Heket ez FAISHA
Sheick. Bt AL Zue] b S FH0R S
AEZPIEAL7FA 2] (marginal reflex distance 1, MRD1) 2
o}l =7 &2 AR A 2l (margin reflex distance 2, MRD2)
2 243¢th. MRDI 2 MRD2 7re] =4 Image J
(ImageJ 1.48v; National Institutes of Health, Bethesda, MD,
USAVE olgsto] ok Wo] FxRle] ojsto] 2w s,
MRDIZ} MRD2 24712 <1o] nhe ws) ofae obe
7] 9150 204 Bk ), 204] o) 404] BlTHH AR,
404) o4 604 MIRHEH ), 604 oA (=7 #)o) 474
To@ o] BASCh

EA B Aol = SPSS version 21.0 (IBM Corp., Armonk,
NY, USAYS AFg3teich BARAE 9Js) BE AT ha}
Aol 90kS 7|20 2 =S A SIITh Pearson’s cor-
relation ©]-8-5F0] AT} MRDI, MRD2 19| AhS &
ek Sgarsel At agad U age o

9, o] glx] BAREAS olgslo] wlamslAon, pato]
005 mlgkel A4S EAM R olsieha Folsigrt
Z 1t

AA 3807 0] Atoll ZFE QAL HAFE 2007(52.6%),
o2} 1807 (47.3%) 0] k. A TA}2] Ht AT 38.90 +
2794193, AA B9 B MRDIS 2.99 + 1.05 mm,
7 MRD2E 520 + 0.86 mm%thTable 1).

MRDI3} MRD2E= Upo]7} 545 7hashs Z43e 19
o, ol AR FYSFATHZZE 12 -0.191, p=0.000,
7 -0.412, p=0.000) (Fig. 1). d=l o] w2 MRDI 2! MRD2
o] FHatgks vl 23, MRDI (mm)> 0-20A4] Hof|A]
2.94 + 095, 20-404] T4 323 + 0.92, 40-604] oA
333 + 1.09, 604] |4 Foll A 242 + 1.030]¢1.0.1, MRD2
(mm)= 0-204] oA 537 + 0.68, 20404 |4 5.66 +
0.58, 40-604] ol 4] 5.29 + 0.80, 604 |4} FollA] 445 +
0.86°] 21T, MRDI-2 404 o]4} 604 m]qt FLofl A Zt), 60
Al o4 ol A FSghe H3lom, MRD2= 204 o]/ 40

Male Female Total
Eyes (n, %) 200 (52.6) 180 (47.3) 380 (100)
Age (years) 38.73 + 21.60 39.1 + 24.10 38.90 + 22.79
MRD1 (mm) 2.90 + 1.07 (0.65-5.72) 3.09 + 1.03 (0.61-5.46) 2.99 4+ 1.05 (0.61-5.72)
MRD2 (mm) 5.44 + 0.68 (3.56-6.98) 4.95 4+ 0.96 (1.84-7.54) 5.20 4+ 0.86 (1.84-7.54)

Values are presented as mean + SD (range) or n (%) unless otherwise indicated.
MRD1 = marginal reflex distance 1; MRD2 = marginal reflex distance 2.
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0972 A, 604 o]AF oA YRz} 2.32 + 0.93, oJ=}7}
251 £ 1112 HAZ Yepyton, MRD2 (mm)2] 4%, Y=}
o A= 2041 o]A4F 404 mIRE LoflA] 5.61 £ 0.58= X[of, 60
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ol&= AR {253 thp=0.000) (Table 4).
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Figure 1. Correlation of marginal reflex distance 1 (MRD1) and MRD?2 according to age and sex. (A) MRD1 and age. (B) MRD2
and age. (C) MRD1 and age in each sex group. (D) MRD2 and age in each sex group. *Simple linear regression test.

Table 2. Average MRD1 and MRD2 in each age group

Age group (years) Eyes (n, %) MRDI1 (mm) MRD?2 (mm)

<20 92 (24.2) 2.94 + 0.95 (2.74-3.13) 5.37 £ 0.68 (5.23-5.51)
20-40 102 (26.8) 3.23 £ 0.92 (3.05-3.42) 5.66 + 0.58 (5.54-5.77)
40-60 94 (24.7) 3.33 £ 1.09 (3.11-3.56) 5.29 + 0.80 (5.13-5.46)
>60 92 (24.2) 2.42 +1.03 (2.21-2.64) 4.45 £+ 0.86 (4.27-4.62)

Values are presented as mean + SD (range) or n (%) unless otherwise indicated.
MRD1 = marginal reflex distance 1; MRD2 = marginal reflex distance 2.
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Figure 2. The mean marginal reflex distance 1 (MRD1) was
longest in the middle age group, and shortest in the elderly
group. The mean MRD2 was longest in the young adult group,
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and shortest in the elderly group. CI = confidence interval. 7V 331, 60A]] o]l Al 7 WolA AF o] =gt w)
Table 3. Correlation of MRD1, MRD2 and age
Age (male) Age (female)
r p—value* r p—value*
MRD1 -0.163 -0.224 0.002
MRD2 -0.238 -0.566 0.000
r = Pearson’s coefficient; MRD1 = marginal reflex distance 1; MRD2 = marginal reflex distance 2.
p < 0.05.
Table 4. Average of MRD1, MRD2 according to age group, sex
Age group Male Female
(years) Eyes MRD1 (mm) MRD2 (mm) Eyes MRDI1 (mm) MRD2 (mm)
0-20 42 2.85 + 0.96 5.51 £ 0.62 50 3.01 £+ 1.02 5.25 £ 0.71
(2.55-3.15) (5.30-5.72) (2.73-3.29) (5.06-5.44)
20-40 64 3.10 +£ 1.02 5.61 + 0.58 38 3.47 + 0.67 5.74 + 0.57
(2.85-3.34) (5.44-5.78) (3.15-3.79) (5.52-5.95)
40-60 52 3.16 + 1.15 5.53 £ 0.61 42 3.54 + 0.97 5.00 + 0.90
(2.89-3.44) (5.35-5.72) (3.24-3.85) (4.79-5.21)
Over 60 42 2.32 +£0.93 4.97 + 0.78 50 2.51 + 1.11 4.00 + 0.66
(2.02-2.63) (4.76-5.18) (2.23-2.79) (3.81-4.20)

Values are presented as mean + SD (range) unless otherwise indicated.

MRD1 = marginal reflex distance 1; MRD2 = marginal reflex distance 2.
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Figure 3. Examples of eyelid presentation of each age group. Arrows point decrease of marginal reflex distance 2 (MRD?2) in fe-
males, according to age. There is significantly upward shift of the lower eyelids and decreased MRD?2 in old age (> 60), a phenom-

enon called “reverse ptosis”. F= female.
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Figure 4. A case of blepharoplasty in an elderly women. (A)
75-year old female patient with involutional ptosis in both up-
per eyelid and reverse ptosis in both lower eyelid. (B) Intra-op-
erative photograph of the same patient. Surgical correction of
upper eyelid involutional ptosis was done. The amount of sur-
gical correction during upper lid surgery should be determined
according to marginal reflex distance 1 (MRD1) (mm), not ac-
cording to palpebral fissure height, in order to prevent over-
correction and postoperative complications such as lagophthalmos.
(C) Postoperative 3 months. Lower eyelid is still positioned
superior to the inferior limbus, a phenomenon frequently
called ‘reverse ptosis’. However, upper eyelid involutional
ptosis is successfully corrected without overcorrection.
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