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Objective: Hemifacial spasm (HFS) is a rare but significantly impactful neuromuscular disorder that affects patients’ quality of life,
yet research on healthcare providers’ readiness to manage this condition remains limited. This study aims to investigate the knowledge,
attitudes, and practices (KAP) toward microvascular decompression (MVD) for HFS among neurosurgeons.

Methods: This multicenter cross-sectional study was conducted between May and June 2024, involving multiple institutions across
Eastern China. Data were collected through a structured questionnaire, which included sociodemographic information and KAP scores
of participants.

Results: A total of 223 valid questionnaires were collected, 218 (97.76%) were males. Multivariable logistic regression analysis found
that both higher knowledge scores (P = 0.013) and attitude scores (P = 0.001) were independently associated with positive practice.
Path analysis showed that the presence of neurosurgical microsurgery equipment and instruments (P = 0.025), title (P < 0.001), past
experience in diagnosis and treatment of HFS (P < 0.001), and past experience in MVD surgery for HFS (P < 0.001) had direct effects
on knowledge. Knowledge (P < 0.001) had a direct effect on attitude. Further, knowledge (P < 0.001) and attitude (P < 0.001) had
direct effects on practice.

Conclusion: Based on these findings, we recommend prioritizing the establishment of well-equipped surgical facilities, developing
structured training programs that particularly benefit less experienced surgeons, and implementing regular assessment and education
initiatives to enhance both knowledge and attitudes among neurosurgeons performing MVD procedures.
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Introduction
Hemifacial spasm (HFS) is a rare motor disorder characterized by intermittent, involuntary tonic and clonic contractions
of unilateral facial muscles. The most common etiology for HFS is compression of the facial nerve at its root exit zone by
an arterial or venous loop." Although HFS is not life-threatening, the chronic facial twitching can cause significant social
embarrassment and impair social interactions, potentially leading to psychiatric comorbidities.> The primary medical
treatment for HFS is the injection of botulinum neurotoxin, which offers effective but temporary symptom relief.* The
use of anticonvulsant drugs is limited by their side effects and low efficacy.’

Microvascular decompression (MVD) surgery is a well-established treatment for HFS. MVD aims to alleviate the
vascular compression of the centrally myelinated portion of the facial nerve, addressing one of the possible etiologies and
pathological mechanisms of the disorder.® Advances in microsurgical techniques and neuromonitoring have enabled
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neurosurgeons to increase the cure rate of MVD to over 90% while significantly reducing the rate of complications that
could result in permanent neurological sequelae.” However, performing MVD presents numerous challenges, including
the technical intricacy of the procedure, the steep learning curve associated with mastering the required microsurgical
techniques, and the need for precise intraoperative neuromonitoring to minimize risks. Complications such as cerebrosp-
inal fluid leakage, cranial nerve deficits, and hearing loss remain concerns, despite improvements in surgical methods.®’
Nevertheless, a proper understanding of the pros and cons of MVD is necessary for the surgeons to be able to have an
informed discussion with the patients and help them to make the best decision for themselves. Identifying the gaps,
misconceptions, and misunderstandings is necessary before designing targeted educational activities.

The knowledge, attitude, and practice (KAP) model is a systematic framework widely utilized in healthcare research
to assess the cognitive, affective, and behavioral dimensions related to a specific health issue or intervention.'®'" The
primary purpose of the KAP model is to identify gaps in knowledge, clarify prevailing attitudes, and understand actual
practices among target populations-often healthcare professionals or patients. By elucidating these dimensions, research-
ers can design more effective interventions and educational strategies tailored to the identified needs, ultimately aiming to
promote positive behavior change and improve health outcomes.'®'?> The KAP model asserts that individual behaviors
are influenced by one’s knowledge and attitudes.'” In public health, the examination of behavioral practices often
involves assessing knowledge and risk perception through KAP surveys, underscoring the model’s critical role in
understanding health-related behaviors.'>"'> However, there remains a lack of comprehensive studies specifically
examining neurosurgeons’ knowledge, attitudes, and practices (KAP) regarding microvascular decompression (MVD)
and how these factors might influence surgical outcomes. Existing literature is extensive on MVD techniques, long-term
patient outcomes, and prognostic variables such as neurovascular conflict severity, radiological assessment, and the use
of neuronavigation; however, few, if any, studies have systematically explored the impact of neurosurgeons’ KAP on
procedural quality or patient results.'®"®

Therefore, this study aims to explore these relationships to identify potential areas for improvement in surgical
training and practice.

Materials and Methods
Study Design and Participants

This cross-sectional study was conducted between May and June 2024, involving multiple institutions across Eastern
China. The hospitals involved in this study are listed in the Supplementary Materials. The participants were neurosur-

geons from the region who met the following inclusion criteria: 1) currently practicing neurosurgery within Eastern
China, including lead surgeons and surgical assistants; 2) having expressed willingness to participate in the study. The
exclusion criteria included: 1) survey completion time under 90 seconds via WeChat, suggesting inadequate considera-
tion of responses; and 2) incorrect answers to control questions aimed at confirming engagement. This study was
approved by the Ethics Committee of the Second People’s Hospital of Liaocheng (2024-29), and all participants
provided informed consent. This study was reported following the STROBE checklist.?’

Questionnaire introduction

The questionnaire was initially pilot tested with a small cohort of 45 participants, achieving a reliability coefficient of
0.892. It underwent a thorough review by two statistics experts and three medical professionals. The final version of the
questionnaire, administered in Chinese, included four sections (Figure 1A-D): demographic data and dimensions
assessing HFS. The knowledge dimension comprised nine questions, scored as follows: “very familiar” (2 points),
“heard of” (1 point), and “not familiar” (0 points), with a potential total ranging from 0 to 18 points. The attitude
dimension consisted of 11 questions, evaluated using a five-point Likert scale from “strongly disagree” (1 point) to
“strongly agree” (5 points), resulting in a score range of 11 to 55 points. The practice dimension included eight questions,
assessed on a five-point Likert scale from “always” (5 points) to “never” (1 point), with total scores varying from 8 to 40
points. Adequate knowledge, positive attitudes, and proactive practices were defined as scores exceeding 80% of the
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Questionnaire
Part 1: Basic Information
1. Gender a. male | b. female
2. age: (please fill in an integer) |
3. education: a. college

. b. bachelor’s

c. master’s
d. doctoral and above

4. title

a. junior
b. intermediate

| c. associate senior

d. senior

._e. no professional title

5. Your years of experience in neurosurgery:

a. less than 1 year
b.1-5 years

¢.6-10 years

d.11 years and above

6. The level of your hospital:

a. Public Level 1

| b. Public Level 2
| c. Public Level 3

d. Specialized hospital
e. Private healthcare institution

7. Is the neurosurgery department in your hospital an independent | a. yes
department? b. no
8. Does your hospital and department have equipment (microscope) = a. yes
 and instruments for neurosurgery? o ibmno
9. Do you have experience in the diagnosis and treatment of = a.yes
hemifacial spasm in the past? b. no
10. Do you have experience in microvascular decompression surgery | a. yes
for hemifacial spasm in the past? b. no

Part 2: knowledge of Microvascular Decompression Surgery for Hemifacial Sp

g Neurosurgeons in East China

Please indicate your level of under: ding for the following stat

1. Hemifacial spasm refers to paroxysmal, involuntary spasms of one or both sides of facial

muscles (orbicularis oculi, orbicularis oris, zygomaticus major), exacerbated during emotional a. very b. h
. . A . R pr .heard of | c. not clear

excitement or tension, and may lead to difficulty in opening eyes, crooked mouth angle, and | familiar
pulsatile tinnitus in severe cases.

2. Hemifacial spasm includes typical and atypical types. Typical hemifacial spasm starts with
spasms in the eyelid and gradually extends downward to involve the lower facial muscles such asvery
as the cheek muscles, whereas atypical hemifacial spasm starts from the lower facial muscles fa;uiliar b. heard of | c. not clear
and gradually extends upward to eventually involve the eyelid and forehead muscles. Atypical
hemifacial spasm is less common clinically, and the vast majority are typical hemifacial spasms.

3z Mlcxjovqscular decompression (MVD) is currently the promising method to completely cure a. very & feaciortl conbtelsar
hemifacial spasm. familiar

4. The capital of China is Shanghai. a. yes b. no

5. Preoperative electrophysiological assessment aids in the differential diagnosis of hemifacial
spasm and provides an objective assessment of the function level of the facial and vestibular
nerves. Electrophysiological evaluations mainly include auditory brainstem response (ABR), a. very i Seard'ofl conptelear
electromyography (EMG), and brainstem acoustic evoked potential (BAEP). ABR is a specific | familiar : :
electrophysiological manifestation of hemifacial spasm with a latency period generally around
10 ms, which assists in the diagnosis of hemifacial spasm.

6. Before undergoing microvascular decompression (MVD) surgery for hemifacial spasm, patients ey
must undergo radiological evaluation. MRI examination is preferable, and for patients unable fa.miliar b. heard of | c. not clear
to undergo MRI, a head CT scan should be performed.

7. Patients treated with medication or botulinum toxin, if they experience poor efficacy, a. very
: : N 3 = 2 b. heard of | c. not clear
ineffectiveness. drug allergy, or toxic side effects, should consider surgery actively. familiar

8. Severe hez'natvolo'glc dlsordclers or significant organ d'ysfuncnon (heart, lungs, kidneys, or liver) a. very i heardoBl eonotelsar
are contraindications for microvascular decompression surgery. familiar

9. The main criteria for concluding microvascular decompression are twofold: () Complete |
exploration of the facial nerve in the zone 1-4. @) All vessels in contact with the facial nerve a ve
have been isolated. For patients undergoing electrophysiological monitoring, efforts should be fa:lnilgr b. heard of = c. not clear
made to completely eliminate the ABR waveform. For patients with persistent ABR waveform, |
it is recommended to carefully re-explore the entire process to avoid missing vessels, and if
necessary, assist with facial nerve combing surgery.

10. Intracranial hemorrhage is the most serious complication within 24 hours after microvascular
decompression surgery. If corresponding symptoms occur, immediate re-examination of head
CT and appropriate measures should be taken. In cases of postoperative hypotension, patients a. very Eheariortl csndtales
should be placed in a supine position or head low-foot high position. For patients with nausea, | familiar . :
vomiting, the head should be tilted to one side to prevent aspiration, and symptomatic treatment
should be actively administered.

Figure | Continued.
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Part 3: Attitudes of Neurosurgeons in East China towards Microvascular Decompression Surgery for Hemifacial Spasm

1. Ihave confidence and ability to accurately diagnose hemifacial | a. strongly | b. agree | c.neutral | d. disagree | e. strongly
spasm. agree disagree

2. I believe that microvascular decompression surgery plays a | a. strongly | b. agree | c.neutral | d. disagree e. strongly
crucial role in the treatment plan for patients with hemifacial | agree disagree
spasm.

3. I have sufficient confidence and ability to manage the | a. very | b. c. d. not | e. completely not
complications of microvascular decompression surgery for @ confident confident | uncertain | confident confident
hemifacial spasm.

4. Microvascular decompression surgery presents a certain level | a. strongly | b. agree | c.neutral | d. disagree e. strongly
of difficulty and challenge for me. agree disagree

5. I am concerned about the complications of microvascular | a. strongly | b. agree | c.neutral | d. disagree | e. strongly
decompression surgery for hemifacial spasm. agree disagree

6. Cases of recurrence after microvascular decompression | a. strongly | b. agree | c.neutral | d. disagree e. strongly
surgery for hemifacial spasm make me feel anxious. agree disagree

7. Iam willing to attend lectures or academic conferences related | a. strongly | b. agree | c.neutral ' d. disagree | e. strongly
to microvascular decompression surgery for hemifacial spasm. | agree disagree

8. I am willing to share and discuss my information and | a. strongly | b. agree | c.neutral | d. disagree e. strongly
experience in microvascular decompression surgery for @ agree disagree
hemifacial spasm with other medical colleagues.

9. I believe that a thorough understanding of microvascular | a. strongly | b. agree | c.neutral | d. disagree | e. strongly
decompression surgery for hemifacial spasm is crucial for | agree disagree
enhancing the comprehensive quality of neurosurgeons.

10. I believe that neurosurgeons should actively participate in | a. strongly | b. agree | c.neutral | d. disagree e. strongly
research and clinical practice of microvascular decompression | agree disagree
surgery for hemifacial spasm to improve treatment outcomes
for patients.

11. I support the development of more detailed and personalized | a. strongly | b. agree | c.neutral | d. disagree e. strongly
operation guidelines for microvascular decompression surgery | agree disagree
for hemifacial spasm to improve the individualized treatment
level of patients.

Part 4: Behavioral Practices of Neurosurgeons in East China Regarding Microvascular Decompression Surgery for Hemifacial Spasm
Always: Almost 100% able to do; Often: About 70% or more able to do; Sometimes: About 40-70% able to do; Rarely: About 10-40% able to
do; Never: Never or only able to do 10% or less

1. I can accurately diagnose patients with hemifacial spasm and | a. always b. often | c. d. rarely | e. never
differentiate them from diseases that are easily confused. sometim
es
2. Prior to microvascular decompression surgery, I arrange for patients to | a. always b. often | c. d. rarely | e.never
undergo electrophysiological assessments. sometim
es
3. Prior to microvascular decompression surgery, I arrange for patients to | a. always b. often | c. d. rarely | e. never
undergo imaging examinations (MRI or CT). sometim
es
4. During microvascular decompression surgery, we perform real-time | a. always b. often | c. d. rarely | e. never
monitoring of AMR, EMG, and BAEP waveforms. sometim
es
5. After microvascular decompression surgery, we fully observe patients' | a. always b. often | c. d. rarely | e. never
vital signs, consciousness, presence of facial palsy, hoarseness, sometim
coughing, and vomiting. es
6. We remind post-operative patients to be cautious about preventing ' a. always b. often | c. d. rarely | e.never
aspiration. sometim
es
7. 1 study the latest research or guidelines on hemifacial spasm and ' a. always b. often | c. d. rarely | e.never
microvascular decompression surgery. sometim
es
8. I actively seek out the latest information and technologies related to | a. always b. often | c. d. rarely | e.never
hemifacial spasm and microvascular decompression surgery. sometim
es

Figure | Questionnaire. (A) Demographics. (B) Knowledge. (C) Attitude. (D) Practice.
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maximum possible score in each respective dimension.”' Specifically, the cutoff values were 14.4 points for knowledge
(80% of 18), 44 points for attitude (80% of 55), and 32 points for practice (80% of 40).'*?%%3

The questionnaires were distributed via the neurosurgeon WeChat groups of the participating hospitals. The overall
Cronbach’s a coefficient for the questionnaire was 0.879, indicating good internal consistency. The distribution strategy
utilized direct messaging and QR code scanning to facilitate widespread participation among the target audience. The control
question was item K4 (“The capital of China is Shanghai.”), which was used only to determine whether the participants were
actually reading the questions before answering. Failing item K4 automatically led to participant exclusion.

Sample Size
The sample size was determined according to Kendall’s criterion,* which recommends a sample size of 5-10 times the
number of variables. Considering that there were 28 KAP questions, the minimum sample size was determined as 140.

Statistical Analysis

Data analysis was performed using SPSS 27.0 and Amos 26.0 (IBM, Armonk, New York, USA). Descriptive statistics
were used to analyze the demographic data and KAP scores of participants. Continuous variables were presented as
means + standard deviations (SD), while categorical variables and individual question responses were expressed as
frequencies (percentages). The Mann—Whitney U-test was applied to compare KAP scores between two groups, and the
Kruskal-Wallis H-test was used for three or more groups, both for non-normally distributed data. Spearman correlation
analysis was utilized to evaluate the relationships between the scores of HFS. The cutoff value for positive practice was
set at 32 points (80% of the maximum possible score of 40), following standard methodology for KAP studies.
Univariate logistic regression was performed to identify factors associated with positive practice. Variables with P <
0.05 in univariate analysis were included in multivariable logistic regression to determine independent predictors of
positive practice. Structural equation model (SEM) and path analysis were employed to explore the interrelationships
among the KAP dimensions. Model fit was assessed using the following indices: Chi-square/degree of freedom ratio
(CMIN/DF < 3 indicating good fit), root mean square error of approximation (RMSEA < 0.08 indicating acceptable fit),
incremental fit index (IFI > 0.8 indicating good fit), Tucker-Lewis index (TLI > 0.8 indicating good fit), and comparative
fit index (CFI > 0.8 indicating good fit).”> A two-sided P-value of less than 0.05 was considered statistically significant.

Results

Demographic Characteristics

Initially, a total of 235 questionnaires were distributed, with exclusions as follows: 1) 8 participants completed the
questionnaire in less than 90 seconds, 2) 2 participants failed the trap questions, and 3) 2 individuals refused to
participate. After exclusions, data from 223 participants remained valid for analysis. Among them, 218 (97.76%) were
males, 122 (54.71%) were not more than 40 years of age, 120 (53.81%) had master’s degree, 128 (57.40%) had the title
of associate senior or senior, 137 (61.43%) had more than 11 years of experience in neurosurgery, 198 (88.79%) had
experience in the diagnosis and treatment of HFS, and 168 (75.34%) had experience in MVD surgery for HFS. The mean
knowledge, attitude, and practice scores were 15.69+3.05 (possible range: 0—18), 42.57+4.03 (possible range: 11-55),
and 34.58+4.71 (possible range: 8—40), respectively. By analyzing demographic characteristics, participants’ HFS scores
varied across experience in diagnosis and treatment of HFS (P < 0.001, P < 0.001, P = 0.044) and experience in MVD
surgery for HFS (P < 0.001, P <0.001, P = 0.006). Differences in knowledge scores were more likely to be found among
participants with different levels of education (P = 0.001), title (P < 0.001), type of hospital (P = 0.019), and presence of
neurosurgical microsurgery equipment and instruments (P = 0.019). Those with a different type of hospital were more
likely to have different practice scores (P = 0.037) (Table 1).

Knowledge, Attitude, and Practice Dimensions
The distribution of knowledge dimensions shown that the three questions with the highest number of participants
choosing the “Not familiar” option were “Preoperative electrophysiological assessment aids in distinguishing HFS and
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Table | Demographic Characteristics

Variables N (%) Knowledge P Attitude P Practice P
Total score N=223 15.69+3.05 42.57+4.03 34.58+4.71
Gender 0.065 0.743 0.786
Male 218 (97.76) 15.75£3.02 42.53+£3.97 34.57+4.73
Female 5(224) 13.00£3.67 44.40+6.43 35.20+4.27
Age 27-61 0.228 0.352 0.394
< 40 years old 122 (54.71) 15.39£3.38 42.36+4.30 34.31+4.98
> 40 years old 101 (45.29) 16.05+2.57 42.82+3.69 34.91+4.36
Education 0.001 0.092 0.083
Bachelor 75 (33.63) 15.01£3.54 42.44+4.09 34.32+4.85
Master 120 (53.81) 15.76+2.82 42.30+3.92 34.33+4.86
Doctorate and above 28 (12.56) 17.18£1.91 44.07+4.14 36.39£3.18
Title <0.001 0.070 0.504
Junior or intermediate 95 (42.60) 14.71£3.65 42.02+4.32 34.23+5.25
Associate senior or senior 128 (57.40) 16.41£2.27 42.98+3.77 34.84+4.26
Years of Experience in Neurosurgery 0.059 0.237 0.526
< 10 years 86 (38.57) 14.90+3.81 42.16+4.46 34.09+5.52
> || years 137 (61.43) 16.18+2.35 42.82+3.74 34.89+4.11
Type of Hospital 0.019 0.323 0.037
Public tertiary hospital 179 (80.27) 15.98+2.79 42.70+3.97 34.86+4.60
Non-public tertiary hospital 44 (19.73) 14.50+3.75 42.02+4.27 33.45%5.01
Is the Neurosurgery Department in your hospital an independent department? 0.397 0.622 0.982
Yes 217 (97.31) 15.73+£3.01 42.55+4.06 34.57+4.74
No 6 (2.69) 14.17+4.26 43.17£3.06 35.00+3.46
Does your hospital’s neurosurgery department have equipment and instruments for 0.019 0.127 0.218
neurosurgical microsurgery!
Yes 221 (99.10) 15.75+£2.99 42.61+4.02 34.61+4.71
No 2 (0.90) 8.50£0.71 38.00+4.24 31.50+3.54
Previous experience in diagnosis and treatment of hemifacial spasm <0.001 <0.001 0.044
Yes 198 (88.79) 16.15£2.50 42.91£3.95 34.98+3.95
No 25 (11.21) 12.00+4.37 39.84+3.67 31.44+8.09
Previous experience in microvascular decompression surgery for hemifacial spasm <0.001 <0.001 0.006
Yes 168 (75.34) 16.49+2.22 43.27+3.64 35.26%3.69
No 55 (24.66) 13.22+3.84 40.42+4.43 32.51+6.58
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objectively understanding the functional levels of the facial and vestibular nerves”. (K4) with 8.07%, “The main criteria
for concluding MVD surgery are twofold” (K8) with 6.73%, and “Severe hematologic disorders or significant organ
dysfunctions (heart, lungs, kidneys, or liver) are contraindications for MVD surgery.” (K7) with 3.14%. The responses
for attitude showed that 30.04% strongly agreed and 47.98% agreed that the operation of MVD surgery presents some
difficulty and challenges for them (A4). Meanwhile, 17.49% strongly agreed and 44.84% agreed that they were
concerned about the complications of MVD surgery for HFS (AS5). In addition, 19.73% strongly agreed and 50.22%
agreed that cases of recurrence after MVD surgery for HFS make them feel anxious and nervous (A6). When it comes to
relevant practice, a significant proportion of participants had an active practice. Notably, 14.8% rarely and 4.93% never
arranged electrophysiologic assessment of patients prior to MVD (P2), and 13% rarely and 11.66% never performed real-
time AMR, ZLR, and BAEP monitoring during MVD surgery (P4) (Supplementary Table 1).

Spearman Correlation Analysis
Spearman correlation analysis indicated significant positive correlations between knowledge and attitude (r = 0.517, P <

0.001), as well as practice (r = 0.478, P <0.001). Meanwhile, there was also a correlation between attitude and practice (r
=0.448, P < 0.001) (Table 2).

Univariate and Multivariable Logistic Regression Analysis

Based on the established cutoff value of 32 points (80% of total practice score), 145 participants were classified as having
positive practice, while 78 demonstrated negative practice. Based on the 80% cutoff value, only 35.4% of participants
demonstrated adequate attitudes toward MVD surgery, indicating an insufficient overall attitude level among neurosur-
geons. Univariate logistic regression identified knowledge scores (OR=1.284, 95% CI: 1.160-1.421, P<0.001), attitude
scores (OR=1.273, 95% CI: 1.157-1.401, P<0.001), and prior experience in diagnosis and treatment of HFS (OR=2.671,
95% CI: 1.134-6.293, P=0.025) as factors significantly associated with positive practice. In multivariable analysis, only
knowledge scores (OR=1.169, 95% CI: 1.033-1.322, P=0.013) and attitude scores (OR=1.194, 95% CI: 1.073-1.328,
P=0.001) remained independently associated with positive practice after adjusting for other factors (Table 3).

Structural Equation Model

The fitting index of the SEM outperformed the respective threshold value (CMIN/DF = 2.101, RMSEA = 0.070; IFI =
0.944; TLI = 0.895; CFI = 0.942), signifying that the data satisfactorily fit the structural model (Supplementary Table 2),
the path analysis showed that presence of neurosurgical microsurgery equipment and instruments (B = —3.980, P =
0.025), title (B = 1.189, P < 0.001), past experience in diagnosis and treatment of HFS (B = —2.200, P < 0.001), and past
experience in MVD surgery for HFS (B = —1.794, P < 0.001) had direct effects on knowledge. At the same time,
knowledge (B = 0.629, P < 0.001) had a direct effect on attitude. Further, knowledge ( = 0.547, P < 0.001) and attitude
(B =0.322, P <0.001) had direct effects on practice (Table 4 and Figure 2).

Discussion

Our findings demonstrate that neurosurgeons’ knowledge, attitudes, and practices regarding MVD are significantly
interrelated, with knowledge serving as a fundamental driver of both attitudes and practices. Specifically, the multi-
variable analysis revealed that higher knowledge scores and attitude scores independently predicted positive surgical
practices, highlighting the crucial role of comprehensive education and training.

Table 2 Spearman Correlation Analysis

Knowledge Attitude Practice
Knowledge |
Attitude 0.517 (P<0.001) |
Practice 0.478 (P<0.001) 0.448 (P<0.001) [
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Table 3 Univariate and Multivariable Logistic Regression Analysis of Practice

Variables (N=223) Univariate Logistic Regression | Multivariable Logistic Regression
OR (95% Cl) P OR (95% CI) P
Knowledge scores 1.284 (1.160-1.421) <0.001 1.169 (1.033-1.322) 0.013
Attitude scores 1.273 (1.157-1.401) <0.001 1.194 (1.073-1.328) 0.001
Gender
Male 0.741 (0.081-6.771) 0.791
Female Ref
Age
< 40 years old Ref
> 40 years old 0.941 (0.512-1.726) 0.843
Education
Bachelor Ref
Master 0.799 (0.412-1.549) 0.506
Doctorate and above 1.895 (0.580-6.189) 0.290
Title
Junior or intermediate Ref
Associate senior or senior 1.014 (0.550-1.870) 0.964
Years of Experience in Neurosurgery
< 10 years Ref
> || years 1.041 (0.560-1.937) 0.898
Type of Hospital
Public tertiary hospital 1.326 (0.637-2.760) 0.450
Non-public tertiary hospital Ref
Is the Neurosurgery Department in
your hospital an independent department?
Yes 0.589 (0.067-5.153) 0.632
No Ref
Does your hospital’s neurosurgery department have
equipment and instruments for neurosurgical microsurgery?
Yes 3.018 (0.186—49.067) 0.437
No Ref
Previous experience in diagnosis and treatment of hemifacial spasm
Yes 2.671 (1.134-6.293) 0.025 0.961 (0.338-2.730) 0.940
No Ref Ref

Notes: The total score of practice is 40, with a total score of 80% as cutoff, more than 32 points for positive practice, a total of 167 people, and less than or equal to 32
points for negative practice, a total of 56 people. Ref: reference. The variables included in the multivariable analyses were those with P<0.05 in the univariate analyses. The
variables with P<0.05 in the multivariable analysis were those considered independently associated with practice.

Abbreviations: OR, odds ratio; Cl, confidence interval.

Most research focuses on clinical results (eg, success rates, complication profiles, and technical innovations),
consistently demonstrating that MVD is effective and generally safe for conditions like trigeminal neuralgia. Technical
factors such as surgeon experience, meticulous preoperative imaging, and advanced intraoperative techniques, like
endoscope or neuronavigation assistance, are associated with improved outcomes. However, underlying KAP variables
(such as individual surgeon beliefs about optimal techniques, attitudes toward technology adoption, or patterns in
intraoperative decision-making) are not directly measured or connected to surgical success in published series.'®*¢2®
Bibliometric analyses and systematic reviews show that highly cited studies in MVD focus on technical innovation and
long-term efficacy, with almost no direct assessment of clinical decision-making frameworks, learning curves, or
educational backgrounds as they relate to patient outcomes. This represents a critical knowledge gap that could be
addressed by future KAP-based research within neurosurgical cohorts.'®*® Hence, despite robust literature on MVD
outcomes and technical variation, there are currently no comprehensive studies directly linking neurosurgeons’ knowl-
edge, attitudes, and practices to observed surgical results in this domain. Future research explicitly designed to capture
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Table 4 Path Analysis

Model Path Estimate S.E. C.R. P
Knowledge<- Neurosurgical microsurgery equipment and instruments —3.980 1.781 —2.235 0.025
Education 0.479 0.283 1.693 0.090
Title 1.189 0.340 3.501 <0.001
Hospital level —0.269 0.460 —0.585 0.559
Past experience in diagnosis and treatment of hemifacial spasm —2.200 0.658 —3.343 <0.001
Past experience in MVD surgery for hemifacial spasm -1.794 0.482 -3.725 <0.001
Attitude Knowledge 0.629 0.088 7.147 <0.001
<- Past experience in diagnosis and treatment of hemifacial spasm 0.269 0.925 0.291 0.771
Past experience in MVD surgery for hemifacial spasm —0911 0.681 —1.338 0.181
Practice Attitude 0.322 0.076 4242 <0.001
<- Knowledge 0.547 0.111 4.933 <0.001
Title —0.404 0.660 —0.612 0.541
Past experience in diagnosis and treatment of hemifacial spasm -0.414 1.048 -0.395 0.693
Past experience in MVD surgery for hemifacial spasm 0.219 0.774 0.282 0.778
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Attitude

35

Knowledge =  Practice

Presence of neurosurgical i ‘ Past experience in Past experience in
microsurgery equipment Education Title Hospltal level diagnosis and treatment MVD surgery for
and instruments of hemifacial spasm hemifacial spasm

Figure 2 Path analysis. |) Graphic shape: The latent variables are represented by ellipses or circles, observed variables are depicted as rectangles or squares, and error
terms are illustrated by small circles connected to the corresponding observed variables. 2) Arrows: The arrows and coefficients among the three KAP constructs indicate
both the direction and strength of the relationships between the latent variables. The small circles associated with A and P represent the residual terms. A unidirectional
arrow signifies the direction of causation, specifically from cause to effect. When an arrow points from one latent variable to another, it indicates that the former exerts a
direct effect on the latter. Conversely, if the latent variable is directed from the observed variable, it signifies that the latent variable is represented by that observed variable.
3) Number: The numerical value on the arrow connecting the latent variable to the observed variable signifies the factor loading, which reflects the strength of the
association between the observed variable and the latent variable, specifically the regression coefficient of the observed variable with respect to the latent variable. A
positive value indicates a positive correlation, suggesting that as the latent variable increases, the observed variable also tends to increase; conversely, a negative value
indicates a negative correlation, implying that as the latent variable increases, the observed variable tends to decrease.

KAP data is warranted to inform best practices and optimize MVD outcomes.'®'® The findings of this study indicate that
neurosurgeons in Eastern China possess strong knowledge but insufficient attitudes towards MVD for HFS, which may
impact their clinical practices. These results are consistent with similar studies that have emphasized the significance of
high knowledge levels and positive attitudes in fostering effective clinical practices.’®>'

Barriers to the application of MVD in developing countries such as China include multiple systemic, technical, and
economic factors.>? >* Resource constraints limit the availability of advanced surgical equipment, intraoperative monitoring,
and high-resolution imaging necessary for safe and effective MVD procedures. Cost barriers also impact access to quality
operating room environments and postoperative care.** There is a scarcity of neurosurgeons highly trained in MVD,
particularly in rural and less developed regions. The complexity of the procedure demands extensive experience, which is
often concentrated in urban tertiary centers.** Access to high-quality MRI and angiography is sometimes limited, leading to
suboptimal preoperative planning and less accurate identification of neurovascular conflicts, thereby affecting patient
outcomes.>* The absence of standardized academic and practical training programs for MVD, allied with insufficient surgeon
training opportunities, reduces procedural uptake and success rates in lower-resource settings.>>** High costs and limited
availability of standard synthetic materials (such as Teflon) sometimes necessitate using alternative materials like autologous
muscle grafts, the long-term outcomes of which are less well-established in these settings.*® Disparities in access to
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neurosurgical services, especially pronounced in vast countries like China, mean that many patients in rural areas cannot
benefit from specialized treatments like MVD.** Constraints on intensive care capabilities and rehabilitation services can lead
to increased complication rates and difficulties in managing adverse events after surgery, further limiting MVD’s widespread
adoption.* Both patients and primary healthcare providers may have limited awareness of MVD as a treatment option, leading
to delayed referrals and more advanced disease at presentation.*” Technological complexity and rising costs can act as barriers,
particularly in terms of acquiring and maintaining surgical instruments or employing newer techniques such as full endoscopy
or neuronavigation.*® These challenges highlight the need for global health initiatives, increased training, innovation in cost-
effective surgical materials, and better healthcare infrastructure to improve MVD accessibility and outcomes in developing
regions like China.

Significant variables such as education, title, and previous experience show varying influences on knowledge,
attitudes, and practices. For instance, higher education levels, specifically doctorates, are associated with better knowl-
edge and practice scores, which might be attributed to the more rigorous training and exposure received during advanced
studies.*® Similarly, those with higher professional titles exhibit more substantial knowledge and slightly better practices,
possibly due to the cumulative experience and responsibilities that come with seniority.>” This underscores the
importance of tailored training programs that build on existing educational foundations while addressing gaps in specific
skill sets, particularly for early-career neurosurgeons. However, despite differences in education and title, the variations
in attitudes were not as pronounced, suggesting that while knowledge and experience enrich technical competence,
attitudes might be influenced more by personal or systemic factors rather than educational attainment alone.

The type of hospital also presented differences in practice scores, with public tertiary hospitals showing significantly
better practices than non-public ones. This could be attributed to the better resources and more frequent exposure to
complex cases in public tertiary settings.*™* Surprisingly, no significant differences were observed in attitude based on
hospital type, suggesting that individual attitudes towards procedures may be less influenced by the working environment
and more by personal or professional factors.

The logistic regression results showed that knowledge and attitude scores remained the strongest predictors of
positive surgical practices even after adjusting for demographic and institutional factors. This suggests that while
experience and resources are important, fundamental understanding of MVD procedures and positive attitudes toward
continuous learning are crucial for maintaining high practice standards. The pathway analysis revealed several key
determinants of surgical competence. Professional title and specialized equipment availability significantly influenced
knowledge levels, while knowledge had direct effects on both attitudes and practices. These findings suggest that
institutional support and career development play crucial roles in building surgical expertise. Correlation and SEM
analyses consistently demonstrated strong links between knowledge, attitude, and practice dimensions. Knowledge was a
critical predictor of both attitude and practice, confirming the integral role of education and continuous professional
development in fostering proactive clinical behaviors.** The presence of equipment and prior experience, particularly in
the diagnosis and treatment of HFS, was also crucial, significantly impacting knowledge levels. Neurosurgeons with
greater surgical experience were more likely to report higher confidence and proficiency, highlighting the need for
training programs that integrate hands-on workshops, mentorship, and simulation-based learning to bridge the gap for
less experienced surgeons. This also emphasizes the importance of incorporating real-world clinical scenarios in training
to ensure the practical applicability of knowledge.

While the majority of neurosurgeons demonstrated familiarity with HFS and its treatment via MVD, areas of concern
emerged regarding the specifics of preoperative assessments and the distinctions between typical and atypical HFS.
Notably, a significant number lacked full familiarity with the preoperative electrophysiological assessments necessary for
distinguishing between HFS and other conditions, with around 8% unfamiliar with these techniques. To address these
deficits, targeted educational interventions could be beneficial. Workshops and continuing education programs that focus
on the latest diagnostic technologies, like electrophysiology, could enhance the surgeons’ diagnostic accuracy.
Additionally, incorporating case-based discussions and interactive sessions during professional conferences could
provide practical exposure to complex diagnostic challenges, fostering a deeper understanding of these nuances.
Further, incorporating these assessments into standard preoperative protocols and ensuring they are discussed at

. . . 41,42
professional conferences could standardize care and improve outcomes.”
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While the majority of neurosurgeons demonstrated familiarity with HFS and its treatment via MVD, their attitudes
were found to be insufficient based on the 80% criterion. This insufficiency was particularly evident in areas such as
confidence in managing complications and concerns about surgical challenges. Approximately 17% are concerned about
the complications, reflecting a potential lack of confidence in managing adverse outcomes, a critical aspect of surgical
competence. This suggests that training programs should prioritize simulation-based training and complication manage-
ment to build surgeons’ confidence and preparedness. Moreover, establishing a mentorship program where less experi-
enced surgeons can learn directly from seasoned experts in MVD could enhance confidence levels. Regular case review
sessions where surgical complications are discussed openly could also help in demystifying the complexities and
variabilities of these surgical procedures.****

While a high percentage of surgeons regularly conduct necessary imaging and assessments before MVD, there is
variability in the adoption of real-time monitoring during surgery. The practice of conducting intraoperative monitoring,
such as auditory brainstem response (ABR), brainstem auditory evoked potential (BAEP), and electromyography (EMG),
was less consistently performed, with about 24% not regularly incorporating these practices. Given the critical role that
intraoperative monitoring plays in the success of MVD and the minimization of surgical risks, enhancing the use of these
technologies is essential. One approach could be the integration of standardized operating procedures that include
mandatory intraoperative monitoring for all MVD surgeries. Further, hospital-based workshops that teach the technical
aspects and interpretation of intraoperative monitoring data could address gaps in its implementation. Additionally,
providing access to the latest monitoring technologies through hospital investments and training on how to effectively use
these tools could ensure more consistent implementation across all surgical cases.*>**¢

Based on our findings, we propose several key clinical recommendations: (1) Healthcare institutions should prioritize
establishing comprehensive neuromonitoring facilities, as the regular use of intraoperative monitoring showed significant
variability among respondents; (2) A structured mentorship program should be implemented, pairing less experienced
surgeons with seasoned experts in MVD procedures; (3) Regular case review sessions focusing on complication
management should be conducted, particularly addressing concerns about postoperative complications that were
expressed by 17.49% of respondents; and (4) Standardized preoperative assessment protocols, including mandatory
electrophysiological testing and imaging evaluations, should be established across institutions. Additionally, we recom-
mend developing regional training networks to ensure equitable access to high-quality training opportunities, particularly
for neurosurgeons in lower-tier hospitals where resources and exposure to complex cases may be limited.

Several practical strategies should be adopted to ensure methodological rigor and clinical relevance to enhance
research on the KAP relating to facial decompression in future studies. KAP questionnaires that are validated for surgical
or neurological contexts should be used. Quantitative questionnaires with qualitative methods, such as in-depth inter-
views or focus groups, should be used. It would allow more nuanced insights into the barriers and facilitators affecting
neurosurgeons’ practice and belief systems around facial decompression. KAP findings should be paired with objective
measures of clinical practice, such as adherence to surgical protocols, rehabilitation engagement, and patient outcomes. It
may reveal practical links between KAP domains and real-world practice. Future studies should not only involve
neurosurgeons, but also anesthesiologists, nurses, rehabilitation specialists, and patients to map out comprehensive
practice patterns and identify points of educational need. Online survey tools and digital platforms should be employed
to facilitate broad, efficient participation, especially in large or geographically diverse populations. Future research
should be designed with sensitivity to known obstacles, such as time constraints, low response rates, and possible social
desirability bias. By adopting these strategies, researchers should be able to generate high-quality evidence to inform
future educational interventions, training programs, and clinical guidelines for facial decompression surgery.

However, this study had several limitations. First, its cross-sectional design limits the ability to establish causality
between the observed factors and the KAP scores among neurosurgeons. Second, the sample is confined to neurosur-
geons in Eastern China, which may not be representative of neurosurgeons in other regions or countries, potentially
affecting the generalizability of the findings. Third, the participant exposure or training with MVD was not assessed.
Lastly, the reliance on self-reported data may introduce response bias, as participants might have overestimated their
knowledge or practices due to social desirability or other factors.
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Conclusion

This study demonstrates that both knowledge and attitude independently predict neurosurgeons’ practice quality in MVD
procedures. These findings emphasize the importance of targeting areas for improvement in surgical training and practice
standards. To address identified gaps, it is recommended that structured, competency-based training programs be established
(particularly for junior doctors and neurosurgeons working in lower-tier hospitals) to systematically enhance KAP levels.
Healthcare institutions should implement and sustain comprehensive professional development initiatives, with a dual
emphasis on advanced technical skills and updated theoretical knowledge specific to MVD. Such efforts are essential for
optimizing surgical performance and patient outcomes, thereby ensuring continual improvement in neurosurgical care.
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