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[Abstract]

Preliminary Study to Develop an Objective Method for Evaluating
Facial Palsy Sequelae Using Facial Scanning System

Soo Hyeong Ryu, Su Yeon Lee, Hong Guk Kim, Dek Woo Ryoo, Sung Jin Kim,
Seong Mok Jeong, Seung Won Baek, Bon Hyuk Goo, Min Jeong Kim,
Yeon Cheol Park, Byung Kwan Seo, Sang Soo Nam and Yong Hyeon Baek*

Department of Acupuncture & Moxibustion Medicine, College of Korean Medicine,
Kyung Hee University

Objectives : This study was performed to develop objective methods for evaluating facial palsy
sequelae using a 3D Facial Scanning System.

Methods : Fifty—eight patients with facial palsy sequelae were selected. Their medical records
were reviewed to collect demographic data, facial palsy sequelae evaluation, Facial Disability
Index questionnaire, and test results (3D Facial Scanning System). Five different facial ex—
pressions (at rest, eye closure, eyebrow elevation, smiling, and whistling) were photographed.
Sunnybrook Scale was associated with distances between predetermined facial points.

Results : The average Sunnybrook composite score was 58.88 + 17.31. Secondary movements
(mouth to eye synkinesis, contracture of eye, and contracture of mouth) showed significant
difference according to the Sunnybrook Scale. In voluntary movements, eyebrow height at
eyebrow elevation, length between mouth angle and central line while whistling, and eyelid
width at maximum eye opening showed significant difference. Facial palsy Sequelae Index

Key words : (FSI) was correlated with Sunnybrook sub-scales (resting symmetry, voluntary movement, and
Facial palsy; synkinesis).
Sequelae; Conclusion : These results demonstrate that a 3D Facial Scanning System is useful for evaluating
Objective method; facial palsy sequelae. This method may facilitate objective evaluation for facial palsy sequelae
3D scanner and it could be applied in clinical trials.
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Fig. 1. Flow chart
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(4) Facial Asymmetry Index (FAI)
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Fig. 2. Facial Asymmetry Index (FAI)
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Table 1. Sunnybrook (Ross et al) Facial Grading System
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Paramater Finding Point Value
Resting symmetry
Eye Normal narrow, wide, eyelid surgery 0;1
Cheek Normal less pronounced, more pronounced absent 0;1:2
Mouth Normal corner dropped, corner pulled up/out 0;1
Voluntary movements
Forehead wrinkle No movement to normal Otob
Gentle eye closure No movement to normal Otob
Open mouth smile No movement to normal Otob
Snarl No movement to normal Otob
Lip Pucker No movement to normal Otob
Synkinesis
Forehead wrinkle None, mild, moderate, or severe Oto3
Gentle eye closure None, mild, moderate, or severe Oto3
Open mouth smile None, mild, moderate, or severe Oto3
Snarl None, mild, moderate, or severe Oto3
Lip Pucker None, mild, moderate, or severe Oto3

Calculation: (Sum of voluntary movements points X 4) — (sum of resting symmetry points X 5) — (sum of syinkinesis points X 1) = com—

posite score,
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2) Eye to mouth synkinesis
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Table 2. The Values of 3D Scanner Measurement for Each Degree of Classification According to Sunnybook

Synkinesis Score

Movements Sunnybrook score n Mean SD p-value
0 10 95.4 30.31
1 27 64.64 29.73
Lip pursing’ 2 20 56.36 29.82 0.001
3 1 39.36 -
Total 58 66.65 32.28
0 8 94.07 24.91
1 22 71.63 23
Teeth baring’ 2 23 63.84 30.47 < 0.001
3 5 32.75 25.86
Total 58 68.28 29.88
0 8 2.78 2.47
. 1 29 3.31 1.65
ey“gaél'?sfl‘é 2 20 404 297 0.33
3 1 1.21 -
Total 58 3.45 2.31

*2 Mouth to eye synkinesis : The percent asymmetry of eyelid width compared to normal side during the mouth movements.
t: Eye to mouth synkinesis : Angular shift of the lip measured by the phlitrum angle at maximum tight eye closure.
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0.05)(Table 3, Fig. 3B).
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Table 3. Contracture Ratio for Each Degree of Classification According to Sunnybrook Resting Symmetry Score

Sunnybrook score n Mean SD p-value
. 0 25 —-0.66 11.49 0.046
Eye
1 33 7.72 17.92
0 21 -0.5 4.62 0.001
Mouth?
1 37 4.62 3.87

*: Resting symmetry of eye : Contracture ratio of eyelid width at rest.

T: Resting symmetry of mouth : Contracture ratio of the length between the mouth angle and the point just below the ear.

Table 4. The Percent Asymmetry of Face for Each Degree of Classification According to Sunnybrook Voluntary

Movement Score

Movements Sunnybrook score n Mean SD p-value
2 6 80.12 6.97 < 0.001

3 16 85.15 6.51
Wrinkle forehead" 4 20 87.79 484
5 16 94.37 5.51
Total 58 88.08 717

2 1 95.38 - 0.05
3 15 86.77 5.89
Eye closure’ 4 33 87.62 8.56
5 9 94.62 39
Total 58 88.62 7.73

2 7 86.5 9.83 0.466
3 27 84.42 9.57
Open mouth 4 21 85.45 1381

smile?

5 3 89.07 7.47
Total 58 85.29 11.05

2 12 59.03 20.02 0.017
3 25 69.14 16.91
Lip pucker® 4 19 72.71 15.77
5 2 84.73 16.86
Total 58 68.75 17.76

* T: The percent asymmetry of eyebrow height at elevation or closure, respectively.
¥, §: The percent asymmetry of the length between mouth angle to vertical line during smiling or whistling, respectively.
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Table 5. Pearson Correlations with Facial Disability
Index (n = 58)

FDI total
Maximum eye opening 0.279
Sunnybrook composite score 0.260"

t: The percent asymmetry of eyelid width at maximum eye
opening FDI : Facial Disability Index, *p < 0.05.

o°1'

FA-S YERTHp € 0.001, p €0.05)(Table 4, Fig. 30).
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6. Facial palsy Sequelae Index (FSI)
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Table 6. Pearson Correlations between Global Facial Measurement Methods and Sunnybrook Scale (n = 58)

Resting Voluntary Synkinesis Composite
FAI -0.2 -0.172 0.4651
FSI -0.3677 -0.311" 0.550°

FAl : Facial Asymmetry Index, FSI : Facial palsy Sequelae Index.
*p < 0.05 tp < 0.01.
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