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ABSTRACT 

Lower Eyelid Position Change in the  

Upright and Supine Positions 
 

Ikhyun Jun 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Sang-Yeul Lee) 

 

This study is designed to identify the change of lower eyelid position 

between the upright and supine positions.  

We included patients who visited Severance Hospital between 

December 2010 and February 2011 and had no eye and eyelid problem. 

Patients were grouped by gender and age (less than 10 years, 10 to 19 

years, 20 to 29 years, 30 to 39 years, 40 to 49 years, 50 to 59 years, 60 to 

69 years, and more than 70 years). Each group included 20eyes of 10 

subjects. Digital images were taken with an 8 mm diameter circular tape 

placed in the middle of the glabella and used as a guideline for the analysis. 

Exophthalmos was measured in the upright and supine positions. The 

distraction test was also performed in the upright position. Marginal 

reflex distance (MRD)-1, MRD-2, interpalpebral fissure (IPF), and lower 

lid margin-limbus distance (LMLD) were compared between the two 

positions.  

In the upright position, MRD-1 was 2.46 ± 1.00 mm, MRD-2 was 5.09 

± 0.79 mm, IPF was 7.54 ± 1.31 mm, and LMLD was -0.15 ± 0.52 mm. In 

the supine position, MRD-1 was 2.48 ± 1.06 mm, MRD-2 was 4.62 ± 

0.85 mm, IPF was 7.10 ± 1.39 mm, and LMLD was -0.62 ± 0.57 mm. 

MRD-2, IPF, and LMLD were significantly different between the two 

positions (p value < 0.001), but MRD-1 was not (p value = 0.496). And 
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the difference in MRD-2 between two positions, was correlated with 

distraction test (p value = 0.002), which means lower lid laxity influences 

MRD-2. 

The lower eyelid position in the supine position is significantly moved 

upward from that in the upright position. Therefore, while we do surgery 

affecting eyelid position, such as ptosis or lid retraction, the difference in eyelid 

positions between the upright and supine positions should be considered, 

especially when treating patients with lower eyelid laxity.  
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Lower Eyelid Position Change in the  

Upright and Supine Positions 

 

Ikhyun Jun 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Sang-Yeul Lee) 
 

 

 

I. INTRODUCTION 

 

There are effective and safe surgical treatments for lower eyelid such as 

blepharoplasty, modified Hotz procedure, and lateral tarsal strip.
1, 2

 The exact 

understanding of eyelid position in different postures is of paramount 

importance for successful lower eyelid operations.
3, 4

 Determining the correct 

lower eyelid position is equally important even in surgery of the upper eyelid 

such as in blepharoptosis operation, since in serves as a crucial reference point 

in determining the interpalpebral fissure (IPF).
5
  

Normal positions of eyelids have been measured in many studies.
3, 4, 6-8

 It is 

widely known that the lower eyelid follows a gentle curve that just touches or 

covers the lower limbus.
9
 However the exact position of lower eyelid and the 

variation of lower eyelid position among races were not reported.  

Knowing the accurate position of lower eyelid is very important, while we do 

the surgery affecting the height of palpebral fissure or lower eyelid shape. And 

the change of eyelid position in supine position on operating table, could 

influence the result of the operation. Kakizaki et al. presented that, in the supine 

position, the eyelash inversion toward the eye was aggravated.
10

 So, 

understanding how the lower eyelid position changes between the two positions 

could be helpful to predict the postoperative outcome during operation. 
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However, the studies were conducted mainly in the upright position, neglecting 

the difference between the upright and supine positions. 

Thus, we compared the positions of the lower eyelid in the upright and supine 

positions, and analyzed related factors. Based on our findings, we could 

anticipate the postoperative eyelid position during the surgery. This study aims 

to provide specific numerical guidelines regarding the lower eyelid position 

change in the supine and the upright positions. 
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II. MATERIALS AND METHODS 

 

We included 160 patients who visited Severance Hospital between December 

2010 and February 2011 and had no eye and eyelid problem. Subjects were 

grouped by gender and age (less than 10 years, 10 to 19 years, 20 to 29 years, 

30 to 39 years, 40 to 49 years, 50 to 59 years, 60 to 69 years, and more than 70 

years). Each group included 10 people and 20 eyes. We excluded individuals 

with conditions that could affect the position of the lower eyelid such as 

congenital anomalies on face or external eye associated with systemic disease, 

congenital anomalies or acquired disorder on the orbit and eyelid, previous 

facial cosmetic surgery, blepharoplasty, ocular or periocular surgery, or trauma. 

We also excluded participants with any abnormality of cornea or conjunctiva, 

poor cooperation, a history of strabismus, any abnormality in the eyeball 

position, or definite difference between right and left eyes. 

Digital measurement tools were used to analyze the eyelid position. All 

patients were examined by one researcher (I. Jun) in the same room. First, 

patients were asked to sit on a chair and relax. A circular tape with a diameter of 

8 mm was placed in the middle of the glabella and was used as a guideline for 

the analysis. Patients were asked to look at a digital camera (Nikon D300, 

Nikon Corporation, Tokyo, Japan) which was positioned 50 cm away from them. 

The camera was fixed on a tripod, and the camera height was adjusted exactly 

to the eye level of each participant. Patients’ eyes were photographed in the 

primary gaze. Degree of proptosis and lower eyelid laxity was measured to 

identify whether these factors may influence to the position of the lower eyelid. 

Lower eyelid distraction test was performed to evaluate the lower eyelid laxity. 

Exophthalmometry measurements were conducted by Hertel exophthalmometer 

(Oculus, Germany).  

Next, subjects were asked to lie on the bed, and we waited about 5 minutes 

until they became comfortable in that position. Patients were asked to look at 
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the camera that was fixed 50 cm away from them with its height adjusted to the 

level of their eyes. Patients’ eyes were photographed in the primary position of 

gaze. Exophthalmos was measured as it was done in the upright position. 

The images were analyzed by one researcher (I. Jun). MRD-1, MRD-2, and 

IPF were calculated by using the 8 mm diameter circular tape as reference 

(Figure 1). The distances were measured by the ruler in units of 0.5 mm, and 

then the values calculated as ratio were rounded to two decimal places. 

 

 

Figure 1. The measurement of eyelid parameters by photograph analysis. 

An 8-mm circular tape was used as reference in the analysis. (MRD-1 = 

8 x b / a, MRD-2 = 8 x c / a, IPF = 8 x d / a, LMLD = 8 x e / a ; a is 

diameter of circular tape, b is distance from upper lid margin to light 

reflex, c is distance from light reflex to lower lid margin, d is distance 

from upper lid margin to lower lid margin, e is distance from lower lid 

margin to limbus). 

 

To identify the relation between the lower eyelid and limbus, lower lid 

margin-limbus distance (LMLD) was measured. If the limbus was exposed, the 

distance was easily measured. If the limbus was covered by the lower lid, we 

drew an imaginary line of the limbus and measured the distance (Figure 2). The 

method to draw an imaginary line of the limbus is as follow. We inserted the 
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subject’s image on a new slide in the PowerPoint (Microsoft
®
, Redmond, WA) 

program. We drew a circle by clicking a corresponding button in the tool box. 

The right and left reference points were then put on both sides of the cornea. We 

set the superior and inferior reference points to match exactly with the curvature 

of visible limbus line. Then, we can obtained the imaginary point of the lower 

limbus and measured LMLD. In the case of inferior scleral show, LMLDs were 

expressed as positive. In the case of covering, LMLDs were expressed as 

negative. 

 

 

Figure 2. Drawing the imaginary line of the limbus. A. Draw a circle by 

clicking oval under basic shapes, in the illustractions group, on the insert tab in 

PowerPoint (Microsoft
®
, Redmond, WA).; B. Drag the right and left editing 

points to the lateral and medial sides of the cornea and set the points opposite 

far ends of limbus line; C. Drag superior and inferior editing points, and set the 

imaginary line match exactly to the visible limbal curvature. 

 

MRD-1, MRD-2, IPF, and LMLD were compared between the two positions 

by linear mixed model. We also analyzed factors that possibly affect the 

differences between the two positions. Exophthalmos was compared between 

two positions, and the relation between age and exophthalmos was analyzed. All 

statistical tests were performed using SPSS version 18.0 (SPSS, Inc., Chicago, 

IL), and probability values less than 0.05 were considered significant. 
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III. RESULTS 

 

A linear mixed model was used to analyze MRD-1, MRD-2, IPF, and LMLD 

to find significance of differences between the upright and supine positions 

(Table 1). Estimate linear square mean of MRD-1 was 2.45 mm in the upright 

position and 2.47 mm in the supine position. There was no significant 

difference between the two positions (p-value = 0.496). Estimate linear square 

mean of MRD-2 was 5.08 mm in the upright position and 4.61 mm in the supine 

position. MRD-2 in the supine position is decreased 0.47 mm from that in the 

upright position (p-value < 0.001). Estimate linear square mean of IPF was 7.54 

mm in the upright position and 7.10 mm in the supine position (p-value < 

0.001). Estimate linear square mean of the lower limbus covered by the lower 

eyelid was 0.15 mm in the upright position and 0.61 mm in the supine position 

(p-value < 0.001). We found that lower lid moves upward 0.46 mm in the 

supine position. Estimate linear square mean of exophthalmos was 14.05 mm in 

the upright position and 14.04 mm in the supine position, and no significant 

difference was found (p-value = 0.681). 

 

Table 1. The difference in eyelid position between the upright and supine 

positions analyzed with a linear mixed model. The data were expressed as 

estimate least squares means (95% confidence interval (CI)). 

 Upright Supine 
Differences 

(95% CI) 
p-value 

MRD-1 (mm) 2.45 2.47 -0.03 (-0.10 to 0.05) 0.496 

MRD-2 (mm) 5.08 4.61 0.47 (0.41 to 0.53) <0.001 

IPF (mm) 7.54 7.10 0.44 (0.35 to 0.54) <0.001 

LMLD (mm) -0.15 -0.61 0.46 (0.41 to 0.52) <0.001 

Exophthalmos (mm) 14.05 14.04 0.02 (-0.06 to 0.09) 0.681 

MRD: Marginal reflex distance, IPF: Interpalpebral fissure, LMLD: Lower 

lid margin-limbus distance. 
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To verify the imaginary line which we drew, we compared the difference in 

MRD-2 between two positions and the change of LMLD between two positions. 

We found there was no significant difference in the change of MRD-2 and 

LMLD between the upright and supine positions (Table 2). It represents that the 

imaginary limbus line drawn by a computer analysis, was well fitted to real 

limbus line.  

 

Table 2. Correlation between MRD-2 and LMLD in mixed model.  

 Differences (95% CI) 

MRD-2 (mm) 0.47 (0.41 to 0.53) 

LMLD (mm) 0.46 (0.41 to 0.52) 

p-value 0.908 

MRD: Marginal reflex distance, LMLD: Lower lid margin-limbus distance. 

 

The difference in MRD-2 was not affected by age, sex, or exophthalmometer. 

Only the value of distraction test had an effect on MRD-2 (Table 3). When the 

value of distraction test increases which means lower lid is getting lax, the 

MRD-2 gap becomes bigger. 

 

Table 3. Possible correlated factors for the difference in MRD-2 between the 

two positions. 

 p-value 

Age 0.576 

Sex 0.181 

Distraction test (mm) 0.002 

Difference in Exophthalmos 

between the two positions (mm) 
0.986 
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The change of MRD-2 and LMLD depending on the lower eyelid laxity 

showed no significant difference between the groups of less than 6 mm 

group(290 eyes) and 6 mm or more group(30 eyes) of lower eyelid laxity, but 

the results tended to show that lower eyelid of lax group moved more inferiorly 

in upright position (Table 4). This is thought to be caused by the gravity whose 

influence is greater on people with lower lid laxity.  

 

Table 4. MRD-2 and LMLD between the two groups. Group 1 included 

subjects whose distraction test was less than 6mm, and Group 2 subjects whose 

distraction test was 6 mm or more.   

 Distraction test  

 < 6mm  ≥ 6mm p-value 

Distraction test value (mm) 3.94 ± 0.83 6.30 ± 0.47 <0.001 

MRD-2 in upright position (mm) 5.07 ± 0.76 5.22 ± 1.03 0.343 

MRD-2 in supine position (mm) 4.62 ± 0.83 4.57 ± 1.01 0.731 

Difference in MRD-2 

between two positions (mm) 
0.45 ± 0.50 0.65 ± 0.59 0.042 

LMLD in upright position (mm) -0.17 ± 0.46 0.01 ± 0.91 0.064 

LMLD in supine position (mm) -0.61 ± 0.55 -0.66 ± 0.81 0.678 

Difference in LMLD 

between two positions (mm) 
0.44 ± 0.48 0.67 ± 0.60 0.015 

MRD: Marginal reflex distance, LMLD: Lower lid margin-limbus distance.  

 

We confirmed MRD-1, IPF, and exophthalmos have significant quadratic 

correlations with age (p-value < 0.001), but MRD-2 was not correlated with age 

(p-value = 0.086) (Figure 3). MRD-1, IPF, exophthalmos tended to increase 

along with age until people reach the age of 30 and to decrease after then. As 

we reported before, the difference in MRD-2 between the upright and supine 

positions was not correlated with age. We believe this is because MRD-2 has no 

correlation with age. 
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Figure 3. Regression analysis of the association between age and MRD-1, 

MRD-2, IPF, and exophthalmos. MRD-1, IPF, and exopthalmos have 

significant quadratic correlation (p-value < 0.001) with age, but MRD-2 did not 

(p-value = 0.086).  

  

In addition, exophthalmos showed a significant positive correlation with age 

(p-value = 0.002). We discovered that the value of exophthalmos increases in 

the supine position in young subjects and decreases in the supine position in old 

subjects. The exophthalmos between upright position and supine position 

showed no signifant difference. Therefore, we can deduce that exophthalmos 

does not affect the lower eyelid position change between two positions. 

The parameters were analyzed by group (Tables 5 and 6).  
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Table 5. The parameters in the upright position (mean ± SD). 

  
MRD-1 

(mm) 

MRD-2 

(mm) 

IPF 

(mm) 

LMLD 

(mm) 

Exophthalmos 

(mm) 

0-10 

M 

F 

Both 

2.29 ± 0.86 

1.97 ± 0.96 

2.13 ± 0.92 

5.11 ± 0.34 

5.15 ± 0.57 

5.13 ± 0.46 

7.40 ± 0.93 

7.12 ± 1.23 

7.26 ± 1.09 

-0.21 ± 0.20 

-0.29 ± 0.39 

-0.25 ± 0.31 

12.70 ± 2.56 

11.48 ± 2.65 

12.09 ± 2.65 

10-20 

M 

F 

Both 

1.82 ± 1.09 

2.29 ± 0.86 

2.05 ± 1.00 

5.11 ± 0.56 

4.69 ± 0.60 

4.90 ± 0.61 

6.92 ± 0.92 

6.98 ± 0.97 

6.95 ± 0.93 

-0.01 ± 0.40 

-0.19 ± 0.35 

-0.10 ± 0.38 

14.55 ± 1.39 

14.78 ± 1.92 

14.66 ± 1.66 

20-30 

M 

F 

Both 

2.85 ± 0.55 

3.64 ± 0.82 

3.25 ± 0.79 

5.19 ± 0.33 

5.05 ± 0.65 

5.12 ± 0.51 

8.05 ± 0.49 

8.69 ± 0.84 

8.37 ± 0.75 

0.03 ± 0.31 

-0.25 ± 0.37 

-0.11 ± 0.37 

14.90 ± 1.99 

16.83 ± 1.56 

15.86 ± 2.02 

30-40 

M 

F 

Both 

2.70 ± 0.68 

2.82 ± 0.67 

2.76 ± 0.67 

5.56 ± 0.67 

4.87 ± 0.56 

5.22 ± 0.70 

8.26 ± 1.16 

7.69 ± 1.00 

7.98 ± 1.11 

0.23 ± 0.52 

-0.24 ± 0.19 

-0.01 ± 0.46 

15.83 ± 1.52 

14.30 ± 1.95 

15.06 ± 1.89 

40-50 

M 

F 

Both 

2.85 ± 1.00 

2.95 ± 0.89 

2.90 ± 0.94 

5.47 ± 0.58 

5.70 ± 0.62 

5.59 ± 0.60 

8.32 ± 1.32 

8.65 ± 1.09 

8.48 ± 1.20 

-0.09 ± 0.32 

0.01 ± 0.51 

-0.04 ± 0.43 

14.53 ± 2.56 

14.88 ± 2.42 

14.70 ± 2.46 

50-60 

M 

F 

Both 

1.84 ± 0.62 

2.65 ± 1.24 

2.25 ± 1.05 

5.11 ± 0.76 

4.94 ± 0.74 

5.03 ± 0.75 

6.95 ± 1.04 

7.59 ± 1.50 

7.27 ± 1.31 

-0.06 ± 0.39 

-0.25 ± 0.17 

-0.15 ± 0.31 

14.85 ± 0.44 

13.90 ± 1.41 

14.38 ± 1.76 

60-70 

M 

F 

Both 

1.93 ± 0.96 

2.72 ± 0.96 

2.33 ± 1.03 

4.79 ± 0.98 

4.55 ± 1.00 

4.67 ± 0.98 

6.73 ± 1.65 

7.27 ± 0.77 

7.00 ± 1.30 

-0.10 ± 0.78 

-0.41 ± 0.79 

-0.26 ± 0.79 

13.10 ± 2.29 

13.18 ± 1.63 

13.14 ± 1.96 

70- 

M 

F 

Both 

1.81 ± 0.66 

2.15 ± 0.99 

1.98 ± 0.85 

5.06 ± 1.55 

5.01 ± 0.57 

5.03 ± 1.15 

6.87 ± 1.74 

7.17 ± 1.34 

7.02 ± 1.54 

-0.07 ± 0.95 

-0.55 ± 0.51 

-0.31 ± 0.79 

14.20 ± 2.09 

12.20 ± 1.64 

13.20 ± 2.11 

All 

ages 

M 

F 

Both 

2.26 ± 0.92 

2.65 ± 1.04 

2.46 ± 1.00 

5.18 ± 0.82 

5.00 ± 0.74 

5.09 ± 0.79 

7.44 ± 1.35 

7.65 ± 1.26 

7.54 ± 1.31 

-0.04 ± 0.54 

-0.27 ± 0.47 

-0.15 ± 0.52 

14.33 ± 2.25 

13.94 ± 2.47 

14.14 ± 2.36 

MRD: Marginal reflex distance, IPF: Interpalpebral fissure, LMLD: Lower 

lid margin-limbus distance. 
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Table 6. The parameters in the supine position (mean ± SD). 

  
MRD-1 

(mm) 

MRD-2 

(mm) 

IPF 

(mm) 

LMLD 

(mm) 

Exophthalmos 

(mm) 

0-10 

M 

F 

Both 

2.12 ± 0.87 

2.14 ± 0.83 

2.13 ± 0.84 

4.76 ± 0.46 

4.90 ± 0.47 

4.83 ± 0.46 

6.88 ± 1.05 

7.04 ± 1.18 

6.96 ± 1.11 

-0.58 ± 0.52 

-0.54 ± 0.34 

-0.56 ± 0.44 

12.75 ± 2.76 

11.45 ± 2.66 

12.10 ± 2.76 

10-20 

M 

F 

Both 

1.96 ± 0.93 

2.46 ± 0.66 

2.21 ± 0.84 

4.51 ± 1.03 

4.19 ± 0.35 

4.35 ± 0.77 

6.47 ± 0.96 

6.65 ± 0.85 

6.56 ± 0.90 

-0.60 ± 0.74 

-0.67 ± 0.19 

-0.63 ± 0.53 

14.80 ± 1.58 

14.83 ± 1.87 

14.81 ± 1.70 

20-30 

M 

F 

Both 

2.99 ± 0.54 

3.51 ± 0.73 

3.25 ± 0.69 

4.42 ± 0.43 

4.50 ± 0.65 

4.46 ± 0.54 

7.41 ± 0.60 

8.00 ± 1.06 

7.70 ± 0.90 

-0.73 ± 0.40 

-0.82 ± 0.44 

-0.78 ± 0.42 

15.05 ± 1.60 

16.90 ± 1.58 

15.98 ± 1.83 

30-40 

M 

F 

Both 

2.72 ± 0.96 

3.02 ± 0.75 

2.87 ± 0.86 

4.85 ± 0.62 

4.46 ± 0.81 

4.65 ± 0.74 

7.57 ± 1.40 

7.48 ± 1.25 

7.52 ± 1.31 

-0.47 ± 0.31 

-0.64 ± 0.53 

-0.56 ± 0.44 

15.78 ± 1.50 

14.43 ± 2.01 

15.10 ± 1.88 

40-50 

M 

F 

Both 

2.55 ± 1.06 

2.89 ± 0.70 

2.72 ± 0.90 

5.06 ± 0.64 

5.19 ± 0.62 

5.12 ± 0.63 

7.61 ± 1.48 

8.08 ± 0.78 

7.84 ± 1.19 

-0.50 ± 0.42 

-0.50 ± 0.55 

-0.50 ± 0.49 

14.35 ± 2.58 

15.05 ± 2.34 

14.70 ± 2.46 

50-60 

M 

F 

Both 

2.06 ± 0.76 

2.53 ± 1.65 

2.30 ± 1.29 

4.74 ± 1.27 

4.65 ± 0.84 

4.69 ± 1.06 

6.80 ± 1.43 

7.18 ± 1.93 

6.99 ± 1.69 

-0.42 ± 0.83 

-0.53 ± 0.40 

-0.47 ± 0.65 

14.85 ± 0.44 

13.85 ± 1.38 

14.35 ± 1.75 

60-70 

M 

F 

Both 

1.93 ± 0.98 

2.77 ± 1.00 

2.35 ± 1.07 

4.41 ± 0.88 

3.91 ± 1.00 

4.16 ± 0.97 

6.34 ± 1.63 

6.68 ± 1.18 

6.51 ± 1.42 

-0.51 ± 0.42 

-1.01 ± 0.84 

-0.76 ± 0.71 

13.23 ± 2.36 

13.00 ± 1.84 

13.11 ± 2.09 

70- 

M 

F 

Both 

1.85 ± 1.11 

2.21 ± 1.41 

2.03 ± 1.27 

4.75 ± 1.40 

4.57 ± 0.54 

4.66 ± 1.05 

6.60 ± 1.79 

6.79 ± 1.66 

6.69 ± 1.71 

-0.38 ± 0.88 

-1.00 ± 0.52 

-0.69 ± 0.78 

13.93 ± 2.33 

11.70 ± 1.78 

12.81 ± 2.34 

All 

ages 

M 

F 

Both 

2.27 ± 0.98 

2.69 ± 1.09 

2.48 ± 1.06 

4.69 ± 0.91 

4.55 ± 0.77 

4.62 ± 0.85 

6.96 ± 1.40 

7.24 ± 1.37 

7.10 ± 1.39 

-0.52 ± 0.60 

-0.71 ± 0.53 

-0.62 ± 0.57 

14.34 ± 2.29 

13.90 ± 2.57 

14.12 ± 2.44 

MRD: Marginal reflex distance, IPF: Interpalpebral fissure, LMLD: Lowerlid 

margin-limbus distance. 
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IV. DISCUSSION 

Knowing exactly the position of eyelid is very important in doing treatment 

of eyelid problems, because the eyelid position acts as the reference points in 

eyelid surgery. Especially, the position of lower eyelid is the alignment line of 

determining the upper eyelid contour in blepharoptosis operation or 

blepharoplasty. Normally, the lower eyelid is just at the lower corneal limbus.
5, 9

 

However, we found no study about confirming the accurate position lower 

eyelid. The difference among the races is present, therefore the studies in 

Koreans are needed. 

Patil et al. reported the anthropometry of eyelids and palpebral fissures in an 

Indian population.
3
 The vertical dimension of the palpebral fissure was 12.3 mm 

for men, and 11.7 mm for women. Ozturk et al. reported the eyelid morphology 

of a Turkish population, and IPF was 9.7 mm for men, and 9.9 mm for women
4
.  

Many studies were conducted in Koreans also. In 1991, Kwak et al. analyzed 

the contour of eyelid in children,
11

 and IPF was 7.9 mm in boys, and 8.1 mm in 

girls. Park et al. reported the anthropometry of Asian eyelid in 2008, and the 

palpebral fissures was 8.0 mm in males and 8.2 mm in females.
8
 

However, the abovementioned studies were not analyzed the relation between 

limbus and lower eyelid position. Furthermore, those studies were conducted 

mainly in the upright position, neglecting the difference between the upright 

and supine positions. We have experienced many surgical cases of lower eyelid 

problems but have relied only on empirical differences between the two 

positions. In our study, we carried out the analysis of the exact position and 

postural difference of lower eyelid 

In our subjects in the upright position, the average MRD-1 was 2.46 ± 1.00 

mm, MRD-2 5.09 ± 0.79 mm, IPF 7.54 ± 1.31 mm, and LMLD -0.15 ± 0.52 

mm. In the supine position, the values change to 2.48 ± 1.06 mm, 4.62 ± 0.85 

mm, 7.10 ± 1.39 mm, and -0.62 ± 0.57 mm in the same order. Tables 5 and 6 

show the average values of the parameters by gender and age, and the values 
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were similar to previous studies.
8, 11-13

 In this study, we found that the lower 

eyelid in the upright position was 0.15 mm covering the lower limbus in 

Koreans, and in the supine position the lower eyelid covered 0.62 mm. This 

result shows us we must be careful in treatment. The mean exophthalmos was 

14.14 ± 2.36 mm in the upright position and 14.12 ± 2.44 mm in the supine 

position, which are also similar to previous studies.
14-17

  

Because LMLD was measured using an imaginary line of the limbus, we 

compared the difference in MRD-2 and that in LMLD to confirm our 

measurement. If the difference in MRD-2 measured by a ruler is the same as the 

difference in LMLD, then the imaginary lines of the limbus can be considered 

reliable. Since the difference between the two parameters was not significant 

(p-value = 0.9083), we could think the imaginary lines of limbus are reliable. 

MRD-2, IPF, and LMLD were significantly different between the upright and 

supine positions, but MRD-1 was not. The insignificant difference in MRD-1 

could be attributed to levator palpebrae muscle which plays a greater role in 

raising the upper eyelid. Takahashi et al. published that the mean MRD-1 values 

in the sitting position were significantly lower than those in the supine position 

in blepharoptosis patients.
18

 Since blepharoptosis patients have poorly 

functioning levator muscle, their upper eyelids are more influenced by the 

gravity than healthy people. The difference in MRD-2 between the two 

positions could be affected by the gravity, similar to MRD-1 change in ptosis 

patients. Since lower lid retractor function of the lower eyelid is weak, MRD-2 

is diminished in the supine position even in healthy people. The significant 

difference in IPF is thought to be due to the difference in MRD-2.  

Furthermore, to find factors affecting the difference in MRD-2, regression 

analysis was done for the association of MRD-2 with age, sex, distraction test, 

and exophthalmometer. Age, sex and exophthalmos were not correlated with 

MRD-2. Only the value of distraction test was significantly correlated with 

MRD-2. The higher the value of distraction test was, the more severe the lower 
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eyelid laxity was. The lower eyelid laxity seems to be an influencing factor for 

the difference in MRD-2 between the two positions. So we could deduce that 

the gravity is the most powerful factor in the difference between the two 

positions. 

LMLD in the upright position was -0.17 ± 0.46 mm in group 1 (value of 

distraction test < 6 mm) and 0.01 ± 0.91 mm in group 2 (value of distraction test 

≥ 6 mm). In the supine position, LMLD was -0.61 ± 0.55 mm in group 1 and 

-0.66 ± 0.81 mm in group 2. Based on this result, we can also think that lower 

eyelid droops in a person with lower eyelid laxity. This is another evidence of 

the gravity effect. 

Many studied the correlation between the eyelid position and age.
4, 8, 12, 19-24

 

Most of those studies reported that MRD-1 and IPF increase in young age then 

decrease in old age,
4, 8, 12, 19-22, 24

 which is consistent with our finding. However 

the correlation between MRD-2 and age is controversial. Bosch et al. presented 

that MRD-2 increased along with age in subjects older than 12 years old.
23

 

Paiva et al. reported MRD-2 of infants rapidly increased until 18 months old, 

and then no definite change was observed thereafter until they became adults.
24

 

However, Moon et al. reported that MRD-2 diminished along with age in 

subjects over 10 years old.
20

 Another study found no correlation between 

MRD-2 and age.
12

 In that study, MRD-2 had no significant correlation with age, 

that’s why age does not influence to the difference of MRD-2 between two 

positions.  

In this study, we found a quadratic relationship between exophthalmos and 

age. In other words, exophthalmos increases until age twenties, then it decreases 

as age increases. Other studies reported that exophthalmos increased along with 

age in children, and decreased with age in adults.
14, 15, 17

 To our knowledge, our 

study is the first to perform quadratic regression analysis of exophthalmos.   

We assumed the change in exophthalmos between the two positions 

contribute to the difference in MRD-2. However, the difference in eyeball 
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protrusion was not significant and did not affect MRD-2. There has been much 

controversy over the change in exophthalmos between the upright and supine 

positions. Some studies reported exophthalmos diminished in the supine 

position; other studies presented the eyeball bulged in supine position, and some 

others found no change between the two positions.
25-27

 

The difference in exophthalmos between the two positions was not 

significant in all subjects. However, regression analysis on different changes in 

exophthalmos by age between the two positions showed a significant 

correlation. In the supine position, exophthalmos increased in young 

participants, while it decreased in older subjects. This is the first time to report 

this finding. The change in exophthalmos by age could be attributed to 

epidermal thinning and decreasing elasticity of collagen soft tissue as people get 

older, and supero-medial and infero-temporal rim remodeling of orbital bone 

results in widening of the orbital aperture.
28

 More studies are needed to find the 

exact reason. 
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V. CONCLUSION 

 

This study carries an important meaning because it examined for the first 

time the change in eyelid position between the upright and supine positions. The 

difference was assumed to exist, but is has not been yet quantitatively analyzed. 

The eyelid position in the supine position differs from that in the upright 

position. The lower eyelid moves cephalad by approximately 0.5 mm in all 

subjects and 0.7 mm in people with 6 mm or more in distraction test. Therefore, 

the difference in eyelid positions between the upright and supine positions 

should be considered while we are doing surgery in supine position, especially 

when treating patients with lower eyelid laxity. 
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ABSTRACT(IN KOREAN) 

 

앉은 자세와 누운 자세에서의 아래눈꺼풀의 위치 변화 

 

<지도교수  이상열> 

 

연세대학교 대학원 의학과 

 

전  익  현 

 

 본 연구는 앉은 자세와 누운 자세에서 아래눈꺼풀이 어떻게 

변하는 지를 확인하고자 계획되었다.  

 2010년 12월부터 2011년 2월까지 세브란스병원에 내원한 

안구와 안검에 아무 질병이 없는 사람을 대상으로 진행 되었다. 

환자는 성별과 나이 (10세 미만, 10세 이상 20세 미만, 20세 이상 

30세 미만, 30세 이상 40세 미만, 40세 이상 50세 미만, 50세 이상 

60세 미만, 60세 이상 70세 미만, 70세 이상) 를 기준으로 16개의 

그룹으로 나누었다. 각각의 그룹은 10명의 피험자, 20개의 눈을 

대상으로 하였다. 모든 피험자는 앉은 자세와 누운 자세에서 

미간에 직경 8 mm의 원형 스티커를 붙인 후 디지털 사진을 

촬영하고 안구돌출계를 측정하였다. 앉은 자세에서 눈꺼풀 

잡아당기기 검사를 추가로 시행하였다. 두 자세에서의 MRD - 1, 

MRD - 2, 아래눈꺼풀-각막윤부 거리를 각각 비교하였다.   

 앉은 자세에서 MRD-1은 2.46 ± 1.00 mm, MRD-2는 5.09 ± 0.79 

mm, 아래눈꺼풀-각막윤부 거리는 -0.15 ± 0.52 mm 이었다. 누운 

자세에서 MRD-1은 2.48 ± 1.06 mm, MRD-2는 4.62 ± 0.85 mm, 

아래눈꺼풀-각막윤부 거리는 -0.62 ± 0.57 mm 이었다. MRD-2와 

아래눈꺼풀-각막윤부 거리는 두 자세에서 유의한 차이를 

보였으나 (p-value < 0.001), MRD-1은 유의한 차이를 보이지 

않았다 (p-value=0.496). 두 자세 간 MRD-2의 차이는 눈꺼풀 

잡아당기기 검사와 상관관계를 보였고 (p-value=0.002), 이것은 
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아래눈꺼풀의 이완이 MRD-2에 영향을 미친다는 의미이다.  

 수술 시의 누운 자세에서의 눈꺼풀의 모양은 수술 후 앉은 

자세의 눈꺼풀 모양과 다를 수 있다. 따라서 그 차이에 대한 

주의를 기울여야 하며 특히 아래눈꺼풀의 이완이 있는 

환자에서는 더욱 조심하여야 한다.   
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