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[Abstract] Objective To construct a prognostic prediction model for patients with facial nerve injury based on neu—
roelectrophysiological parameters, providing an objective reference for early clinical prognosis assessment and personalized
treatment planning. Methods A total of 146 patients with facial nerve injury admitted to the Central Hospital Affiliated to
Dalian University of Technology (Dalian Central Hospital) from January 2022 to November 2024 were enrolled. All patients

received standardized treatment and eye care. Clinical characteristics were assessed before treatment. Electroneurography
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(ENoG), blink reflex (BR), and surface electromyography (sEMG) were performed to obtain key neuroelectrophysiological in—
dicators, including compound muscle action potential (CMAP) amplitude and latency, R1 wave latency and amplitude, F-wave
latency and occurrence rate, resting root mean square (RMS) value, and integrated electromyography (IEMG) during voluntary
contraction. At six months after treatment, the House-Brackmann (HB) grading system was used to evaluate prognosis.
Pearson or Spearman correlation analysis was applied to examine the correlations between neuroelectrophysiological indicators
and baseline HB grade IV— VI as well as baseline Sunnybrook score. Multivariate logistic regression analysis was used to
identify risk factors for poor prognosis. Based on the regression results, a nomogram prediction model was constructed. Inter—
nal validation was performed using the bootstrap method (resampling times = 1,000). The discrimination, calibration, and clin—
ical utility of the model were assessed by calibration curve, receiver operating characteristic (ROC) curve, and decision curve
analysis (DCA). Results At 6 months after onset, 116 patients (79.45% ) had a good prognosis and 30 (20.55% ) had a poor
prognosis. Compared with the good prognosis group, the poor prognosis group had significantly longer CMAP latency, R1
wave latency, and F-wave latency, higher resting RMS, and significantly lower CMAP amplitude, R1 wave amplitude, F-wave
occurrence rate, and iEMG during contraction P =13.539/<0.001, 13.464/<0.001, 4.659/<0.001, 14.476/<0.001, 12.431/<
0.001, 9.604/<0.001, 14.931/<0.001, 7.567/<0.001). CMAP amplitude, R1 wave amplitude, F-wave occurrence rate, and iEMG
during contraction were significantly negatively correlated with baseline HB grade ¢, =—0.860 to —0.675, all P <0.001) and
significantly positively correlated with baseline Sunnybrook score ¢ = 0.643 to 0.832, all P <0.001). CMAP latency, R1 wave
latency, F-wave latency, and resting RMS were significantly positively correlated with baseline HB grade ¢, =0.516 to 0.847,
all P<0.001) and significantly negatively correlated with baseline Sunnybrook score ¢ =-0.815 to —0.478, allP <0.001). Logis—
tic regression analysis showed that CMAP latency, R1 wave latency, and resting RMS were independent risk factors for poor
prognosis in patients with facial nerve injury (all P <0.05). Conclusion The nomogram prediction model based on CMAP
latency, R1 wave latency, and resting RMS demonstrates excellent predictive performance and strong clinical utility for prog—
nostic assessment in patients with facial nerve injury. It provides a scientific basis for early identification of high-risk patients
and optimization of treatment strategies.

[Key words] Facial nerve injury; Prognosis; Neuroelectrophysiology; Surface electromyography; Blink reflex; Electro—

neurography; Nomogram
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Tab.1  Comparison of clinical data between the poor prognosis
group and the good prognosis group
2
(n=116)  (n=30) X 7P
(% 0.025 0.875
60(51.72)  16(53.33)
56(48.28)  14(46.67)
(xxs ) 45.21£9.43  52.36+8.75 3.755 <0.001
(xxs kg/m?) 23.12+3.05 23.85+2.91 1.179 0.240
(%) 35(30.17)  8(26.67)  0.141 0.707
(%) 25(21.55)  7(23.33)  0.044 0.833
(%)
31(26.72)  12(40.00)  2.022  0.155
45(38.79)  16(53.33) 2.072 0.150
29(25.00)  11(36.67) 1.631 0.202
(x£s d) 9.65+2.47 10.16+3.26  0.940 0.349
(%) 0.502 0.973
75(64.66)  18(60.00)
20(17.24)  6(20.00)
12(10.34)  3(10.00)
7(6.03) 2(6.67)
2(1.72) 1(3.33)
HB (%) 37.492 <0.001
M-~ 89(76.72)  5(16.67)
V-~V 27(23.28)  25(83.33)
Sunnybrook (nes ) 48.32+9.64 38.52+8.45 5.083 <0.001
: Sunnybrook . (20 ).
(60 ). VA (20 ) 0~100
11
1.3
- (1) : (
<2 ) (
) 30~60 mg/d 5d 5d
( 10 d) ;
0.2~0.4 ¢/ 3~5
0.5~1.0 g/ 2-3 7~
10 d; ( )
0.5 mg 1
3 - (2)
=2
( e )
1~2s 30
’ 1~2 s
30 5~6s

30
5~6s 30 o 2~3 &
10 min 1 o (3) :
( 0.1%) 1
4~6
3~5 min
1.4
1.4.1 ENoG Keypoint.Net
( ) CMAP .CMAP
( )
( )i
lLem ( ). I cm
( )
o : 0.1 ms 1 Hz
5 mA
( 10~25 mA) o
200 wV/DIV 2 ms/DIV
20~2 000 Hz.
1.4.2 BR : o
( )
; 0.5 cm
0.1 ms 1 Hz 10~20 mA
500 wV/DIV 5 ms/DIV 20 ~
1 000 Hz. : R1 R1 o
143 F : o
30°
( )
; (
I.5ecm ) 2.0~
2.5 cm; 1 cm
0.1 ms ( 15~30 mA)
20 1 Hz. :
200 wV/DIV 5 ms/DIV 30 ~
10 kHz >40 wV F

o ' F (20 F



* 1186 2026 10 25 10 Chin J Diffic and Compl Cas October 2026 Vol.25 No.10
) \F o F F N RMS.
1.4.4 sEMG : Nihon Kohden iIEMG( )
( ) o : - Logistic . CMAP R1
( N N RMS
) N N ; (P<0.05 0.01) 4,
2 ¢cm ;
° : 2
1 000 Hz 20~500 Hz 100 wV/DIV (wzs)
100 ms/DIV. Tab.2 Comparison of neuroelectrophysiological indicators between
( ) the poor prognosis group and the good prognosis group
S5s 10 s 3 (n=116) (n=30) ' P
° : ( root mean CMAP  (mV) 1.82£0.63  0.38£0.12  12.431 <0.001
square RMS) . ( integrated electro— CMAP (ms) 3.26+0.53  4.85x0.72  13.539 <0.001
myography iEMG) R1 (ms) 11.05£1.34  15.2652.11  13.464 <0.001
15 SPSS 25.0 R1 (mV) 359.67+96.42 185.52+45.23 9.604 <0.001
’ ’ (%) 38.19+5.03  23.08+4.57  14.931 <0.001
° ( %) (' ms) 15.53+4.09 19.65+5.12 4.659 <0.001
/\/2 ; xts RMS( V) 7.52+£1.07 11.51+£2.11 14.476 <0.001
2 ¢ . Spearman iIEMG( wV »s) 132.53+35.49  81.32+20.65 7.567 <0.001
Pearson HB N
Sunnybrook ; Logistic 3 HB Sunnybrook
Bootstrap , ( Tab.3  Correlation of neuroelectrophysiological indicators with
=1 000) baseline HB grade and baseline Sunnybrook score
HB Sunnybrook
(ROC) . ( DCA) - S e
. - P<0.05 CMAP ~0.829 <0.001 0.791 <0.001
o CMAP 0.847 <0.001 -0.815 <0.001
R1 0.842 <0.001 -0.808 <0.001
21 2 CMAP R1 -0.728 <0.001 0.696 <0.001
) -0.860 <0.001 0.832 <0.001
Rl F 0.516 <0.001  -0.478 <0.001
RMS CMAP WR1 WF RMS 0.812 <0.001 -0.776 <0.001
. iEMG ( P<0.01) iEMG -0.675 <0.001 0.643 <0.001
2,
2.2 HB N 2.4
Sunnybrook Logistic
CMAP Rl F . iEMG (B )
HB Sunnybrook 0~100
( P<0.01) ; CMAP WR1 WF L.
N RMS HB 2.5
Sunnybrook ( P<0.01) 3.
2.3 Logistic ( C-index =0.856 Hosmer-d.emeshow x? =5.236
P=0.703) 2; ROC
( : “17; “07) N HB ( 0.856( 95%CI 0.820 ~
IV~ VI “U7: T~ “07) . Sunnybrook 0.892) 0.800. 0.781 3: DCA
\CMAP \CMAP VRl -R1 0~0.9



10

Chin J Diffic and Compl Cas October 2026 Vol.25 No.10

* 1187 -

4 Logistic

Tab.4 Multivariate Logistic regression analysis of factors influen—
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cing poor prognosis in patients with facial nerve injury
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CMAP 0.352 0.124 8.058 0.005 1.421 1.115~1.813
R1 0.409 0.185 4.887 0.027 1.505 1.047~2.163
RMS 0.085 0.034 6.250 0.012 1.088 1.018~1.164
HB IV~VI  0.518 0.382 1.839 0.175 1.679 0.794~3.551
Sunnybrook -0.021 0.019 1.238 0.266 0.979 0.943~1.016
F 0.063 0.051 1.529 0.216 1.065 0.964~1.177
CMAP -0.478 0.421 1.289 0.256 0.620 0.272~1.415
R1 -0.002 0.002 0.896 0.344 0.998 0.994~1.002
F -0.042 0.044 0911 0.340 0.959 0.880~1.045
iEMG -0.006 0.008 0.563 0.453 0.994 0.978~1.010

1

Fig.1 Nomogram prediction model for poor prognosis in patients

with facial nerve injury
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Fig.2 Calibration curve of the Nomogram prediction model

3 ROC
Fig.3 ROC curve of the Nomogram model for predicting prognosis

in patients with facial nerve injury
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Fig.4 Decision curve analysis of the Nomogram model
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