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a neurological disorder manifested by unilateral, irregular 
clonic or tonic contractions in the muscles innervated by 
the ipsilateral facial nerve. Microvascular decompression 
(MVD) has been widely accepted as an effective therapeutic 
intervention for this condition [5, 6].

Post-facial palsy synkinesis (PFPS) and HFS are two dif-
ferent entities with different underlying causes. The exact 
cause of synkinesis is still under debate. Multiple theories, 
such as anomalous ephaptic transmission, heightened sen-
sitivity within the facial nucleus, and aberrant adaptive 
responses in the central nervous system, have been posited 
as potential mechanisms [7–10]. The etiology of primary 
HFS has been attributed to neurovascular compression 
(NVC) at the facial nerve root [5]. Clinical manifestations 
in PFPS patients, such as involuntary eye closure on the 
affected side while smiling or midface spasms during blink-
ing, may bear semblance to the symptoms of HFS. Con-
sequently, delineating between PFPS and HFS after Bell’s 
palsy can pose diagnostic challenges. And for HFS patients 

Introduction

Bell’s palsy is characterized by acute, unilateral facial 
paralysis, typically resulting from an infection with herpes 
simplex virus [1]. Although the majority of Bell’s palsy 
patients experience partial or full recovery, complications 
such as synkinesis, the involuntary contraction of facial 
muscles during intentional facial muscle movements, can 
arise following recovery [2–4]. Hemifacial spasm (HFS) is 
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Abstract
Objective This study aimed to investigate the clinical characteristics of hemifacial spasm (HFS) after Bell’s palsy and to 
evaluate the therapeutic efficacy of microvascular decompression (MVD).
Methods A retrospective analysis was conducted on 18 patients who underwent MVD for HFS after Bell’s palsy at our 
institution between January 1, 2017, and December 31, 2021. Clinical presentations, intraoperative findings, postoperative 
outcomes, and complications were comprehensively assessed.
Results Neurovascular compression (NVC) was identified in all the 18 patients. The offending vessels included anterior 
inferior cerebellar artery (AICA) in 6 patients (33.3%), posterior inferior cerebellar artery (PICA) in 7 patients (38.9%), 
vertebral artery (VA) combined with AICA in 3 patients (16.7%), and VA alongside PICA in 2 patients (11.1%). Notably, 
marked arachnoid membrane adhesion was evident in 11 patients (61.1%). 15(83.3%) patients were cured immediately after 
MVD, delayed relief was found in 3 (16.7%) patients. During the follow-up period, recurrence was not documented. Surgi-
cal complications were limited to facial paralysis in 3 patients and auditory impairment in 1 patient. No additional surgical 
complications were recorded.
Conclusions In patients manifesting HFS after Bell’s palsy, NVC predominantly underlies the etiology. MVD is a reliably 
safe and efficacious therapeutic intervention.
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with a medical history of Bell’s palsy, it is not easy to make 
the right diagnosis and determine the appropriate surgical 
interventions.

In this study, we retrospectively analyzed the patients 
with HFS after Bell’s palsy in our institution from 2017 to 
2021. The main objective was to investigate the clinical fea-
tures and surgical efficacy of MVD.

Materials and methods

Research population

The study was approved by the Ethical Committee of Nan-
jing Drum Tower Hospital. A cohort of 18 patients, who 
underwent MVD for HFS between January 1, 2017, and 
December 31, 2021, were included in this retrospective 
analysis. All the patients had a preceding medical history 
of Bell’s palsy, and some time after recovering from facial 
paralysis, they presented with involuntary twitching of uni-
lateral facial muscles. They all underwent high-resolution 
MRI, employing three-dimensional time-of-flight and fast 
imaging with steady-state acquisition sequences, which 
served to elucidate vascular structures. Every patient dis-
played an evoked abnormal muscle response (AMR) pre-
operatively, and MVD was performed under the continuous 
electrophysiological monitoring of AMR.

Surgery and abnormal muscle response (AMR) 
monitoring

Under general anesthesia, patients were placed in the lateral 
decubitus position. A craniotomy was performed, followed 
by the meticulous opening of the dura mater and arachnoids 
under microscopic visualization. Adequate cerebrospinal 
fluid (CSF) drainage was ensured. The root exit zone (REZ) 
of the facial nerve was comprehensively exposed, and every 
suspected offending vessel was isolated from the facial 
nerve root using shredded Teflon implants. Once assured 
of the absence of further compressions, the dura mater was 
sutured, followed by wound closure.

The intraoperative AMR was monitored using the evoked 
potential system (Xltek Protektor32, Natus, USA). A square-
wave stimulation of 0.2ms pulse width and 1 Hz frequency 
was utilized. Stimulation of the marginal mandibular branch 
of the facial nerve allowed for AMR recordings from the 
orbicularis oculi and mentalis muscles. Typically, a consis-
tent AMR could be registered with a stimulation intensity 
between 5 and 20 mA. AMR was evoked every 5 min prior 
to dura opening; After dural opening, AMR was monitored 
incessantly until surgical completion [11].

Statistical analysis

Follow-up was maintained either through telephonic con-
sultations or clinic visits, and surgical outcomes, as well as 
complications, were meticulously documented. The average 
follow-up duration amounted to approximately 49.8 ± 17.92 
months postoperatively.

Results

Within the cohort of 18 participants evaluated in this study, 
the average age at the time of surgical intervention was 
56.4 ± 9.64 years. Of these, 13 (72.2%) were female, while 
10 out of 18 (55.6%) presented with left-sided symptoms. 
Each individual in the study had a documented medical his-
tory of Bell’s palsy. The average interval from achieving 
complete recovery from facial paralysis to the manifestation 
of HFS was 4.4 ± 2.52 years (ranging from 1 to 11 years). 
Furthermore, the average duration of HFS prior to surgical 
intervention was recorded as 5.1 ± 4.48 years.

In all the patients, preoperative MRI scans either defini-
tively identified or raised suspicions of neurovascular com-
pression (NVC). Subsequent intraoperative microscopic 
evaluations substantiated these findings, confirming NVC in 
each case. The offending vessels were anterior inferior cer-
ebellar artery (AICA) in 6 (33.3%), posterior inferior cer-
ebellar artery (PICA) in 7 (38.9%), VA in association with 
AICA in 3 (16.7%), and VA in conjunction with PICA in 2 
(11.1%). Additionally, significant thickening and adhesion 
of the arachnoid membrane at the cerebellopontine angle 
were discerned in 11 patients, accounting for 61.1% of the 
cohort.

Within the scope of this research, AMR was successfully 
evoked in each patient prior to the administration of muscle 
relaxants. Before the incision of the dura mater, AMR was 
detected in 17 participants. Following dural incision and 
subsequent CSF drainage, a permanent disappearance of 
AMR was observed in 3 individuals. Prior to commencing 
the decompression, AMR persisted in 14 participants. Of 
these, 12 patients showed a complete AMR disappearance 
after decompression. Though confirming adequate decom-
pression had been achieved, AMR did not disappear in the 
other 2 patients.

Postoperatively, a swift resolution of symptoms was 
achieved in 15 patients (83.3%), with delayed relief noted 
in 3 (16.7%). 4 cases of postoperative complications were 
observed, including 3 cases of delayed facial paralysis 
(DFP), and 1 of auditory impairment. Of the 3 cases with 
DFP, one patient received lumbar puncture and the poly-
merase chain reaction for herpes simplex virus (HSV) 
was positive in the cerebrospinal fluid. Treatment with 
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intravenous acyclovir was initiated, after which a rapid and 
marked improvement was observed. The other two patients 
were managed with oral steroids and acyclovir for 2 weeks, 
and one patient achieved excellent outcome at 5 weeks 
from the onset. A complication was deemed permanent if its 
presence persisted until the terminal follow-up. Within this 
study, barring one individual who endured permanent facial 
paralysis, all other participants with cranial nerve complica-
tions achieved full recovery during the follow-up duration, 
and recurrence remained notably absent until the study’s 
conclusion. More details are summarized in Table 1.

.

.

.

.

Discussion

Bell’s palsy exhibits an incidence rate ranging between 11.5 
and 40.2 per 100,000, predominantly affecting individuals 
aged between 15 and 45 years [1]. It is reported that a major-
ity of those afflicted with Bell’s palsy undergo spontaneous 
remission: approximately 84% regain near-normal facial 
functionality, while 71% achieve full recovery. However, 
a subset of these patients may experience enduring facial 
weakness, with a proportion of them progressing to PFPS 
[1, 12, 13].

Delineating between PFPS and HFS after Bell’s palsy 
can pose diagnostic challenges. Synkinesis is characterized 
by involuntary contractions in facial musculature concur-
rent with intentional facial movements [3, 4]. While HFS is 
characterized by unilateral, involuntary, synchronous, and 
clonic twitches of the hemifacial musculature. Typically, a 
diagnosis is rendered based on patient history and clinical 
evaluations [6, 14]. For those developing HFS after Bell’s 
palsy, the symptomatic presentation closely mirrors that of 
idiopathic HFS. Our study discerned that HFS manifesta-
tions typically emerge between 1 and 11 years following 
comprehensive recovery from Bell’s palsy, a temporal pro-
gression distinct from PFPS. Furthermore, AMR monitoring 
emerges as a pivotal tool in distinguishing between the two 
conditions [15, 16]. When one branch of the facial nerve 
is electrically stimulated, the AMR can be recorded from 
the muscle innervated by another branch of the facial nerve. 
All 18 participants in the current study exhibited prominent 
AMR preoperatively.

The relationship between HFS and Bell’s palsy remains 
ambiguously delineated in existing literature. It is uncertain 
whether HFS directly results from antecedent facial palsy 
or if the occurrence is merely coincidental. There appears 
to be a dearth of extensive reports specifically addressing 
HFS after Bell’s palsy. Wang and Jankovic examined 158 
HFS patients and discerned that 9 of these had a preced-
ing medical history of Bell’s palsy, however, there was no 
concentrated exploration into the etiology and therapeutic 

Table 1 Results of the study group
No. Sex Side Age at 

Surgery 
(years)

Preoperative
HFS duration 
(year(s))

Offending
Vessel

Thickened 
Arachnoid

Surgical 
Outcome

When AMR 
Disappear

Surgical 
Complication

Follow-
up Time 
(months)

1 F L 46 3 VA + PICA - C AD DFP 80
2 F R 62 3 PICA + C AD - 73
3 M L 56 1 AICA + C AD - 73
4 F L 66 3 PICA - C BDO - 71
5 F L 60 2 PICA - C BD - 65
6 F R 59 9 VA + AICA + DR AD - 62
7 M L 58 1 AICA + C AD - 58
8 M R 49 9 PICA + C AD AI 54
9 F R 52 1 VA + AICA - C AD - 52
10 F L 61 8 AICA + C AD - 48
11 F L 53 1 PICA + C persist - 43
12 F R 41 10 AICA - DR BD - 36
13 M L 54 5 AICA + C AD DFP 34
14 F R 63 18 VA + PICA - DR AD - 33
15 F R 33 1 PICA + C persist - 30
16 F L 64 6 AICA - C BD - 29
17 M L 71 4 PICA + C AD DFP 29
18 F R 67 7 VA + AICA + C AD - 27
M: male F: female, L: left R: right, VA: vertebral artery, AICA: anterior inferior cerebellar artery, PICA: posterior inferior cerebellar artery, 
C: cured, DR: delayed relief, AD: after decompression, BDO: before dural opening, BD: before decompression, DFP: delayed facial paralysis, 
AI: auditory impairment
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procedure, this may be attributed to the anatomical shift of 
neurovascular relationship resulting from CSF drainage or 
dissecting the arachnoid tissue. We believe that for HFS 
after Bell’s palsy, AMR monitoring is necessary, but the key 
to successful MVD is sufficient decompression. If AMR 
showed a permanent disappearance before decompression, 
electrophysiological monitoring should be continued, and 
the REZ of facial nerve should be explored more carefully, 
thereby trying to get an adequate decompression.

Conclusion

This retrospective analysis encompassed a cohort of 18 HFS 
patients, all with a preceding medical history of Bell’s palsy. 
The findings posit that NVC might serve as the etiological 
underpinning for HFS after Bell’s palsy. Moreover, MVD is 
a safe and effective treatment.
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