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Analysis of Eyelid Blink Characteristics in Patients with Ptosis Using a
Smartphone Camera
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Purpose: To compare eyelid blink characteristics between patients with ptosis and healthy controls using a smartphone camera.
Methods: The ptosis group consisted of 20 senile aponeurotic ptosis patients with margin reflex distance <2.5 mm and the con-
trol group consisted of 10 healthy subjects without ptosis. The ptosis group was further divided into two groups based on an age
cutoff of 70 years. Palpebral fissure height, levator function, margin reflex distance;, inter-blink interval, blink duration, blink rate,
and blink velocity were measured and compared between the three groups based on photographs of the eyelids and videos of
blinking taken with a smartphone camera.

Results: The palpebral fissure height, levator function, margin reflex distance1, and blink velocity were lower in the ptosis groups
than in the control group but these values did not differ between the two ptosis groups. The palpebral fissure height, levator function,
and margin reflex distance were correlated with blink velocity. In the receiver operating characteristic (ROC) curve of blink veloc-
ity, the area under the receiver operating characteristic (AUROC) curve value was as high as 0.969 and the cut-off value was
32.36 mm/s.

Conclusions: It is possible to analyze eyelid blink characteristics using a smartphone camera and the results confirmed that pal-
pebral fissure height, levator function, margin reflex distance, and blink velocity were lower in the senile aponeurotic ptosis
group than in the healthy control group and were unaffected by age. Additionally, blink velocity is valuable for diagnosis of ptosis
due to the correlation between the degree of ptosis, blink velocity, and the ROC curve of blink velocity.
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Table 1. Demographic features of subjects

Feature Ptosis Control p-value
Number of patients 20 10 -
Age (years) 67.75 + 7.71 58.1 +13.97  0.143"
Sex (M:F) 12:8 4:6 0.301

Values are presented as mean + standard deviation or number.
M:F = male:female.
“-test; "chi-square test.
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Table 2. Comparison of patients with ptosis group and control group

Ptosis Control p—value*

PFH (mm) 451 +1.14 8.11 + 1.52 <0.001
LF (mm) 6.85 + 1.59 10.78 + 1.72 <0.001
MRD (mm) -0.62 + 0.62 3.13 £ 0.78 <0.001
Inter-blink interval (s) 3.48 +£2.22 4.02 +2.93 0.494
Closing duration (s) 0.12 + 0.03 0.12 + 0.02 0.698
Opening duration (s) 0.30 + 0.08 0.29 + 0.02 0.772
Blink duration (s) 0.42 +0.10 0.42 + 0.03 0.925
Blink rate (blink/minute) 19.71 + 9.54 17.67 + 7.58 0.395
Mean closing velocity (mm/s) 38.63 + 12.59 66.51 + 13.83 <0.001
Mean opening velocity (mm/s) 15.64 + 4.68 27.59 + 4.99 <0.001
Mean blink velocity (mm/s) 22.20 £+ 6.25 38.92 +7.13 <0.001
Values are presented as mean + standard deviation.
PFH = palpebral fissure height; LF = levator function; MRD = margin reflex distance; s = seconds.
“f-test.
Table 3. Comparison of patients with ptosis (>70) group, ptosis (< 70) group and control group

Ptosis (>70) Ptosis (< 70) Control p—value*
Number of patients 10 10 10
PFH (mm) 441 + 1.46 4.59 +0.78 8.11 + 1.52 <0.001
LF (mm) 6.22 + 1.90 7.41 + 1.01 10.78 + 1.72 <0.001
MRD (mm) -0.58 + 0.52 -0.65 + 0.71 3.13 £ 0.78 <0.001
Inter-blink interval (s) 2.98 +2.31 3.92 +2.10 4.02 +2.93 0.079
Closing duration (s) 0.12 + 0.03 0.12 + 0.03 0.12 + 0.02 0.359
Opening duration (s) 0.29 + 0.05 0.31 + 0.01 0.29 + 0.02 0.442
Blink duration (s) 0.40 + 0.07 0.43 + 0.12 0.42 + 0.03 0.373
Blink rate (blink/minute) 22.77 £ 9.92 16.95 + 8.50 17.67 + 7.58 0.053
Mean closing velocity (mm/s) 38.00 + 11.35 39.20 + 13.88 66.51 + 13.83 <0.001
Mean opening velocity (mm/s) 15.48 + 4.44 15.79 £+ 5.00 27.59 + 4.99 <0.001
Mean blink velocity (mm/s) 21.86 + 6.16 22.51 + 6.47 38.92 +7.13 <0.001

Values are presented as mean + standard deviation unless otherwise indicated.
PFH = palpebral fissure height; LF = levator function; MRD = margin reflex distance; s = seconds.

*Krunskal-Wallis test.
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Figure 1. Graph showing differences among four parameters. (A) Palpebral fissure height, (B) levator function, (C) margin reflex
distance, (D) mean blink velocity for each of the three subgroups; ptosis (>70), ptosis (< 70), control. *p < 0.05, Mann-Whitney

test.
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Figure 2. Graph showing the correlation between three
parameters. Palpebral fissure height, levator function, margin
0.000 7 . reflex distance, and mean blink velocity. (A) Palpebral fissure
2.0 0.0 2.0 4.0 height (r = 0.943, p < 0.01). (B) Levator function (r = 0.776,
Margin reflex distance (mm) p < 0.01). (C) Margin reflex distance (r = 0.853,p < 0.01).
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Figure 3. Receiver operating characteristic (ROC) curves obtained for mean blink velocity as diagnostic value of ptosis. AUROC =
area under the receiver operating characteristic curve.
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