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Table 1. Baseline characteristics of the patients.

Characteristics

Total Patients (N = 23)

Age, years
Sex
Female
Male
Facial-palsy-related feature
Laterality
Right
Left
Type
Central type
Peripheral type
Etiology
Bell’s palsy
Cerebrovascular accident
Brain tumor
Trauma

Unidentified

House-Brackmann facial palsy scale

Eye

o A W N

Mouth

494+ 179

11/23 (47.8%)
12/23 (52.2%)

12/23 (52.2%)
11/23 (47.8%)

9/23 (39.1%)
14/23 (60.9%)

4123 (17.4%)
6/23 (26.1%)
10/23 (43.5%)
2123 (8.7%)
1/23 (4.3%)

10/23 (43.5%)
423 (17.4%)
1/23 (4.3%)
4123 (17.4%)
3/23 (13.0%)
1/23 (4.3%)




3/23 (13.0%)
10/23 (43.5%)
10/23 (43.5%)

Values are n/N (%) or mean + standard deviation.



Table 2. Interrater, intrarater, and intrasubject reliability of Emotrics parameters.

Characteristics

Interrater Reliability

Intrarater Reliability

Intrasubject Reliability

PF_A-U
PF_r-c
BH_A-U
BH_r-c
SA A-U
SA r-s
DS _A-U
DS_r-s
CE_A-U
CE_r-s

0.92 CI1 (0.80, 0.97) *
0.82 CI (0.57,0.93) *
0.99 CI (0.98, 0.99) *
0.61 ClI (0.02, 0.84) *
0.96 CI (0.91, 0.98) *
0.86 CI (0.65, 0.94) *
0.99 CI (0.97, 0.99) *
0.98 CI (0.96, 0.99) *
0.99 CI (0.97, 0.99) *
0.89 CI (0.74, 0.96) *

0.92 CI (0.81, 0.97) *
0.82 CI (0.56, 0.93) *
0.97 CI (0.94, 0.99) *
0.95 CI (0.88, 0.98) *
0.96 CI (0.90, 0.98) *
0.80 CI (0.51, 0.92) *
0.97 CI (0.92, 0.99) *
0.96 CI (0.90, 0.98) *
0.93 CI (0.82, 0.97) *
0.85 CI (0.64, 0.94) *

0.73 CI (0.33, 0.89) *
0.55 CI (—0.12, 0.82)
0.76 CI (0.41, 0.90) *
~0.82 CI (-3.48, 0.26)
0.78 CI (0.45, 0.91) *
0.68 CI (0.21, 0.87) *
~0.37 CI (-3.10, 0.54)
~0.17 CI (-2.48, 0.61)
0.88 CI (0.69, 0.95) *
0.69 CI (0.24, 0.87) *

Values are intraclass correlation coefficient (ICC) value, 95% confidence interval (CI). * p <
0.05. Abbreviations: PF, palpebral fissure; A-U, difference between affected and unaffected
side; r-c, difference between resting and closed eye state; BH, brow height; SA, smile angle;
r-s, difference between resting and smile state; DS, dental show; CE, commissure excursion.



Table 3. Relationship between the Emotrics parameters and House—Brackmann facial palsy

scale.
Characteristics Cgrrelation CoefﬁcienthrreIation Coefficientp_value
with HB_E * with HB_M *

PF_A-U 0.28 - 0.22
PF_r-c —0.64 - <0.01
BH_A-U ~0.07 - 0.75
BH_r-c 0.81 - <0.01
SA A-U - -0.18 0.44
SA_r-s - —-0.20 0.39
DS_A-U - ~0.40 0.11
DS _r-s - 0.10 0.71
CE_A-U - —0.26 0.25
CE_r-s - —0.10 0.66

* Spearman’s correlation. Abbreviations: HB_E, House—Brackmann facial palsy scale of eye;
HB_M, House—Brackmann facial palsy scale of mouth; PF, palpebral fissure; A-U, difference
between affected and unaffected side; r-c, difference between resting and closed eye state;
BH, brow height; SA, smile angle; r-s, difference between resting and smile state; DS, dental

show; CE, commissure excursion.



Table 4. Relationship between the Emotrics data and House—Brackmann facial palsy scale
(peripheral facial palsy group).

Correlation CoefficientCorrelation Coefficient

Characteristics WithHB E*(n=14)  withHB M*(n=14) P Vol
PF_A-U 0.43 - 0.19
PF_r-c -0.77 . <0.01
BH_A-U -0.17 . 0.62
BH_r-c 0.92 . <0.01
SA_A-U . -0.18 0.59
SA_r-s : 050 0.12
DS_A-U . -0.41 0.21
DS_r-s : 0.32 0.34
CE_A-U . -0.26 0.24
CE_r-s : -0.17 0.62

* Spearman’s correlation. Abbreviations: HB_E, House—Brackmann facial palsy scale of eye;
HB_M, House—Brackmann facial palsy scale of mouth; PF, palpebral fissure; A-U, difference
between affected and unaffected side; r-c, difference between resting and closed eye state;
BH, brow height; SA, smile angle; r-s, difference between resting and smile state; DS, dental
show; CE, commissure excursion.



(A) (B)

Figure 1. Composition of the frame. (A) The frame was composed of a phone holder on one
side and a chin rest on the other. The distance was fixed with a bar. To confirm a neutral
position, markings were placed bilaterally next to the chin rest, (B) The heights of the phone
holder and chin rest could each be individually adjusted for the patient.



(A) (B)

Figure 2. Landmarks placement of the program. (A) A typical peripheral type of facial palsy
was depicted. (B) Automatic placement of landmarks according to machine learning. If the
program analyzed photographs, it automatically calculated the parameters.



g 20

The House-Brackmann facial grading system (HB grade) is widely accepted as the standard
method for evaluating facial palsy. However, it has limitations in capturing subtle changes.
Various methods have been attempted to address this issue, but there is no worldwidely
accepted evaluation tool that is both efficient and quantitative. On the other hand, a new two-
dimensional analysis incorporating machine learning techniques, Emotrics, has been
appeared in clinical settings. However, its reliability and accuracy have not been established.
Therefore, we aimed to assess the reliability and accuracy of Emotrics. This study included
patients who had previously undergone facial palsy speech therapy in 2022. Emotrics was
routinely used in speech therapy to assess the severity of facial palsy. A standardized frame
was developed to overcome the limitations of the two dimensional analysis. Intra-, inter-rater,
and intrasubject reliability were measured using intraclass correlation coefficients by
assessing indicators related to ocular and oral functions. Accuracy was assessed by examining
the correlation between each Emotrics parameter and the HB grades using Spearman's
correlation. A total of 23 patients were analyzed. All parameters showed significant intra- and
inter-rater reliability. Most parameters also demonstrated significant intrasubject reliability.
Two parameters showed a significant accuracy. This single center study shows that Emotrics
could be an efficient and quantitative method for evaluating facial palsy, with high reliability.
Hence, Emotrics has the potential to play a crucial role in accurately measuring facial palsy
and monitoring treatment outcomes.
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