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Abstract
Fully endoscopic microvascular decompression (MVD) of the facial nerve is the main surgical treatment for hemifacial 
spasm. However, the technique presents distinct surgical challenges. We retrospectively analyzed prior cases to consoli-
date surgical insights and assess clinical outcomes. Clinical data from 16 patients with facial nerve spasms treated at the 
Department of Neurosurgery in the First Affiliated Hospital of Bengbu Medical College, between August 2020 and July 
2023, were retrospectively examined. Preoperatively, all patients underwent magnetic resonance angiography to detect any 
offending blood vessels; ascertain the relationship between offending vessels, facial nerves, and the brainstem; and detect any 
cerebellopontine angle lesions. Surgery involved endoscopic MVD of the facial nerve using a mini Sigmoid sinus posterior 
approach. Various operative nuances were summarized and analyzed, and clinical efficacy, including postoperative compli-
cations and the extent of relief from facial paralysis, was evaluated. Fully endoscopic MVD was completed in all patients, 
with the offending vessels identified and adequately padded during surgery. The offending vessels were anterior inferior 
cerebellar artery in 12 cases (75%), vertebral artery in 3 cases (18.75%), and posterior inferior cerebellar artery in 1 case 
(6.25%). Intraoperative electrophysiological monitoring revealed that the lateral spread response of the facial nerve vanished 
in 15 cases and remained unchanged in 1 case. Postoperative facial spasms were promptly alleviated in 15 cases (93.75%) 
and delayed in 1 case (6.25%). Two cases of postoperative complications were recorded—one intracranial infection and one 
case of tinnitus—both were resolved or mitigated with treatment. All patients were subject to follow-up, with no instances 
of recurrence or mortality. Fully endoscopic MVD of the facial nerve is safe and effective. Proficiency in endoscopy and 
surgical skills are vital for performing this procedure.
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Introduction

Hemifacial spasm (HFS) is a condition caused by facial nerve 
dysfunction and is characterized by involuntary, paroxys-
mal twitch of facial muscles. When the patient is excited 
or nervous, the condition may be aggravated. Severe cases 
can experience a crooked mouth and difficulty opening the 
eyes. Although HFS is not life-threatening, it causes serious 

psychological burden and directly affects the quality of life 
of patients. The global annual incidence of HFS is approxi-
mately 11 cases/100,000 people. HFS does not respond well 
to drug treatment [1]. Thus, microvascular decompression 
(MVD) is the most effective approach for treating HFS [2, 3].

Historically, surgeons employed microscopes for MVD 
surgeries utilizing the Sigmoid sinus posterior approach. 
However, rapid advancement of neuroendoscopic technol-
ogy means there is potential for surgeons to leverage the 
benefits of neuroendoscopy, including a clear field of view, 
multi-angle perspectives, and close observation capabilities, 
when conducting entirely endoscopic MVD of the facial 
nerve. In 2021, Zhao [4] compared and analyzed microsur-
gical and neuroendoscopic MVD in the treatment of Chinese 
patients with HFS, with 1122 patients (microsurgical MVD: 
562 patients; neuroendoscopic MVD: 560 patients) included 
in the meta-analysis. The results of the study suggest that 
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although microsurgical MVD is relatively simple and has a 
shorter learning curve, neuroendoscopic MVD is superior to 
microsurgical MVD in therapeutic effect, overall complica-
tions, and recurrence rate. Therefore, neuroendoscopic MVD 
may be an alternative to microsurgical MVD in the treatment 
of HFS in the Chinese population.

However, despite the promising clinical outcomes, neu-
roendoscopic MVD is surgically complex and necessitates a 
lengthier learning curve [5, 6]. In practice, we have encoun-
tered various challenges during the surgical process. Thus, in 
this study, we retrospectively analyzed the clinical data of 16 
patients who underwent fully endoscopic MVD of the facial 
nerve through the Sigmoid sinus posterior approach for the 
first time in the Department of Neurosurgery at the First Affili-
ated Hospital of Bengbu Medical College, from August 2020 
to July 2023. Through this retrospective analysis of prior cases, 
we aimed to consolidate surgical insights and assess clinical 
outcomes of fully endoscopic MVD in the treatment of HFS.

Materials and methods

Patient summary

Between August 2020 and July 2023, the Department of 
Neurosurgery at the First Affiliated Hospital of Bengbu 
Medical College treated 16 patients presenting with primary 
facial nerve spasms. Among them, 5 were male and 11 were 
female, with ages ranging from 30 to 66 years and an aver-
age age of 49 ± 10 years. All 16 patients exhibited unilateral 
facial spasms, with 11 on the right side and 5 on the left. 
The duration of the ailment varied from 3 to 84 months, 
with an average duration of 36.9 ± 25.7 months. Preoperative 
magnetic resonance imaging (MRI) scans with enhancement 
were conducted as standard protocol to rule out lesions in 
the cerebellopontine angle (CPA) area. Additionally, mag-
netic resonance tomographic angiography (MRTA) was con-
ducted to confirm the presence or absence of blood vessels 
responsible for the spasms in the facial nerve root exit zone 
(REZ) area. A routine head computed tomography (CT) was 
performed on the first day after surgery. Inclusion criteria for 
the study comprised a preoperative imaging examination to 
exclude other intracranial lesions, absence of comorbidities 
and underlying diseases, and no prior surgical treatment for 
facial spasms. The study adhered to the principles outlined 
in the Declaration of Helsinki. Patients or their families were 
duly informed and provided their consent by signing the 
surgical informed consent form.

Preoperative grading was based on Cohen scale of HFS 
intensity. Postoperative efficacy evaluation was divided into 
immediate cure (spasm disappeared immediately after sur-
gery), delayed cure (spasm disappeared gradually within 
1 week to 6 months after surgery), recurrence (facial spasm 

disappeared after surgery and then recurred after a period 
of time), and no cure (facial spasm did not disappear after 
6 months).

MVD treatment

Under general anesthesia, neuroendoscopic MVD of the 
facial nerve was performed through the sigmoid sinus poste-
rior approach, under vigilant neurophysiological monitoring.

The patient was positioned in a lateral prone stance, secur-
ing the head with a Mayfield head frame. The lower jaw was 
positioned to protrude at a width of two transverse fingers 
from the sternum, ensuring that the base of the mastoid was 
elevated to the highest point. An arcuate incision was care-
fully made in the postauricular region (Fig. 1a–c), allowing 
exposure of the asterion and the two-belly muscle groove. 
Subsequently, the asterion was carefully drilled (Fig. 1d). The 
bone was then milled open using a milling cutter, necessi-
tating only one milling to fully expose the transverse and 
sigmoid sinuses, with particular emphasis on the sigmoid 
sinus aspect. After freeing the bone flap, the inner edge of the 
sigmoid sinus was navigated along the epidural space using a 
stripper, followed by further enlargement of the bone window 
with a milling cutter after detaching the sinus wall from the 
inner skull plate (Fig. 1e, f). The dura mater was routinely 
incised, releasing cerebrospinal fluid. Once the intracranial 
pressure subsided and the cerebellum retracted satisfacto-
rily, the fully endoscopic (Karl Storz 30° endoscope) pro-
cedure commenced. The assistant held the endoscope while 
the surgeon conducted micro-operations using both hands 
(viewed by Karl Storz Ultra HD display) (Fig. 1h–k). Gradu-
ally, the facial nerve REZ area was accessed, and the offend-
ing blood vessels were carefully identified (as illustrated in 
typical cases shown in Figs. 2, 3, and 4). Following this, the 
pad was placed. Neurophysiological monitoring indicated the 
disappearance of the lateral spread response (LSR) of the 
facial nerve. The dura mater was sutured, the bone flap was 
repositioned and securely fastened with two peptide chains. 
Subcutaneous tissue was sutured, and the skin was closed 
using inverted sutures (Fig. 1I).

Results

Preoperative HFS grading based on the Cohen scale showed 
that the cases in this study comprised 10 cases categorized 
as Cohen grade 3 and 6 cases categorized as Cohen grade 
4. Using the postoperative efficacy evaluation criteria, there 
were 15 cases of immediate cure and 1 case of delayed cure.

In all 16 cases, offending blood vessels were successfully 
located during the operation and thoroughly padded. This 
included 12 instances of anterior inferior cerebellar artery 
(75%), 3 cases of vertebral artery (18.75%), and 1 case of 
posterior inferior cerebellar artery (6.25%).
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LSR is an abnormal muscle response related to HFS 
observed during electromyography monitoring. Intraopera-
tive LSR monitoring is crucial for the success of surgery, 
and appropriate anesthesia technique and electrode posi-
tioning are essential for accurate monitoring of LSR, while 
stimulation parameters should be carefully adjusted to avoid 
artifacts[7]. Disappearance of LSR during surgery corre-
lates with short-term prognosis, but persistence of LSR does 
not necessarily indicate a poor long-term prognosis. LSR 
monitoring has positive and negative prognostic value, and 
its predictive power varies from study to study. Early LSR 

disappearance can occur before decompression and may 
predict a better clinical outcome. The application of LSR 
monitoring in HFS surgery requires further investigation. In 
this study, the intraoperative LSR disappeared completely in 
15 cases and did not change in 1 case, but the symptoms of 
this patient disappeared after surgery.

Among all 16 cases in this study, there were two cases 
with postoperative complications (2/16, 12.5%). One case 
involved intracranial infection, which was successfully 
treated through lumbar cistern external drainage and anti-
infection therapy. The other case experienced tinnitus, which 

Fig. 1  Procedure for fully endoscopic microvascular decompression 
of hemifacial spasms. A A curved incision behind the ear is depicted 
by the black line. B Position the patient in the lateral decubitus posi-
tion with the mastoid tip at the highest point and secure the head with 
a three-pin headrest. C Slightly flex the head forward, maintaining a 
distance of two fingerbreadths between the mandible and the chest 
wall to avoid excessive flexion of the head. D Perform burr hole drill-
ing. E The exposure range of the bone window is indicated, with the 
sigmoid sinus marked by a red circle and the transverse sinus by a 
yellow circle. F Ensure that the sigmoid sinus side of the bone win-
dow is fully exposed and level so that this edge aligns with the poste-
rior edge of the petrous bone in a straight line, as indicated by the red 

dashed line. G The size of the bone flap should be similar to the size 
of the volar surface of the thumb. H The assistant holding the endo-
scope is positioned to the dominant left side, the endoscopic screen is 
placed opposite the surgeon, and the scrub nurse is positioned diago-
nally opposite the surgeon. I Two-person, three-handed “triangular 
three-point” microsurgical technique: the assistant holds the apex, 
while the surgeon uses both hands with the microscope positioned 
at the two base points for instrument manipulation. J One support 
point for the assistant holding the endoscope is the edge of the bone 
window at the sigmoid sinus side (yellow circle). K Another support 
point for the assistant holding the endoscope (red circle). L Intrader-
mal suturing along the skin eversion line

Fig. 2  Case 1: male, 51 years old. A Preoperative magnetic resonance 
tomographic angiography (MRTA) indicates left vertebral artery 
compression of the facial nerve, with the red arrow pointing to the 
left vertebral artery. B Intraoperative observation shows the vertebral 

artery compressing the facial nerve. C Insertion of a spacer. D Laser 
speckle rheology (LSR) monitoring indicates the disappearance of 
abnormal waves after spacer insertion
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was alleviated following oral treatment with mecobalamin 
and nimodipine.

Discussion

By targeting the cause of HFS, MVD improves pain symp-
toms in patients by relieving nerve compression. MVD has 
a good effect in the treatment of HFS, reducing the oxidative 
stress reaction of surgical trauma, reducing the degree of 
pain in patients, and reducing the occurrence of postopera-
tive complications and recurrence of HFS [8].

In this study, all 16 patients experienced unilateral 
onset of HFS, with a higher incidence on the right side (11 
cases, 68.75%) than the left side, and a higher proportion 
of females (11 cases, 68.75%). A previous study reported 
that the incidence of HFS in Norway is 9.8 per 100,000 peo-
ple, with Asians having a higher prevalence than whites, 
but the study lacked underlying population data to arrive 

at an accurate prevalence. In 1990, the total prevalence rate 
reported in the USA was 11 per 100,000, twice as high in 
women as in men, and most patients were 50 to 60 years 
old, which is consistent with our study [9, 10]. The primary 
cause of HFS is compression by implicated vessels, includ-
ing the anterior inferior cerebellar artery, vertebral artery, 
posterior inferior cerebellar artery, and veins [11, 12]. Previ-
ous research [13] suggests that age alone is not a contrain-
dication for surgery, nor is it a risk factor for MVD. MVD 
is an effective treatment for older and younger patients; the 
youngest participant in this study was 30 years old and the 
eldest was 66 years old.

MVD is the first-line treatment for HFS [3, 14–18]. Prior 
studies [19] indicate that the success rate of MVD in man-
aging HFS can reach 95.37%, with a recurrence rate not 
surpassing 2.4%. Fully endoscopic MVD has considerable 
efficacy in treating HFS, boasting a 91.1% success rate in 39 
cases reported by Feng et al. [17], and an 88.9% success rate 
in 54 cases documented by Zhu et al. [18]. In our cohort of 

Fig. 3  Case 2: male, 53 years old. A Preoperative magnetic resonance 
tomographic angiography (MRTA) suggests the right vertebral artery 
is exhibiting a climbing pattern compressing the facial nerve, with the 

red arrow pointing to the left vertebral artery. B Intraoperative obser-
vation reveals the right vertebral artery compressing the facial nerve. 
C Insertion of a spacer

Fig. 4  Case 3: female, 51  years old. A Preoperative magnetic reso-
nance tomographic angiography (MRTA) suggests compression of 
the facial nerve root exit zone (REZ) by the right anterior inferior cer-
ebellar artery, with the red arrow pointing to the right anterior infe-

rior cerebellar artery. B Intraoperative observation shows the right 
anterior inferior cerebellar artery in a climbing pattern compressing 
the facial nerve. C Insertion of a spacer. D LSR indicates the disap-
pearance of abnormal waves
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16 cases, the technique achieved a surgical success rate of 
100%; however, the sample size was limited and warrants 
further validation.

The most frequent complications associated with MVD 
treatment for HFS are facial nerve paralysis and hearing 
loss, followed by instances of intracranial infection and 
wound-related issues, among others [20, 21]. Peng et al. [22] 
confirmed that fully endoscopic MVD surgery can reduce 
recurrence and complications, which is consistent with the 
results of this study. This may be because fully endoscopic 
MVD surgery has a better field of vision under the guid-
ance of neuroendoscopy and can display the compression 
position more clearly through the high Telfon gasket, guid-
ing the surgeon to rapidly and accurately relieve the com-
pression. After surgery, warm saline can be injected under 
the direct vision of neuroendoscopy to imitate normal brain 
fluctuations and check whether the retraction of the offend-
ing blood vessel is effective, thereby reducing postoperative 
complications and recurrence. [4]. Neuroendoscopy can be 
used for close inspection through the space in the Regiones 
pedunculi cerebelli. Abnormal petrosus exist, and a better 
surgical field of view in HFS can be obtained via neuroen-
doscopy without bone removal or excessive stretching of the 
brain tissue around the operative area, thus reducing damage 
to blood vessels, nerves, and brain tissue in the operative 
area, and further reducing the possibility of postoperative 
complications and recurrence. In this study, there were two 
cases of postoperative complications (2/16, 12.5%). One 
case involved intracranial infection, which was successfully 
treated through lumbar cistern external drainage and anti-
infection therapy. The other case experienced tinnitus, which 
was alleviated following oral treatment with mecobalamin 
and nimodipine.

Facial nerve MVD surgery primarily employs a micro-
scope, a combination of a microscope and a neuroendo-
scope, or only a neuroendoscope. Microscopic MVD is the 
conventional approach [23]. However, owing to its limited 
field of view, the microscope cannot adequately visual-
ize deeper structures, particularly the ventral side of the 
facial nerve REZ area. This makes it challenging for the 
surgeon to accurately identify all potential offending ves-
sels that may be in contact with or compressing the facial 
nerve REZ area [17]. The primary cause of MVD decom-
pression failure is oversight of offending vessels [24, 25], 
followed by insufficient decompression, Teflon adhesion, 
and improper utilization of decompression materials [15]. 
Some studies suggest that when multiple offending vessels 
are present in the facial nerve REZ area, they may be diffi-
cult to discern under a microscope [26]. The rapid advance-
ment of endoscopic technology in recent years means the 
endoscope offers advantages such as a broad field of view, 
bright illumination, unobstructed visualization, and flexible 
maneuverability [27]. In comparison to microscopic MVD, 

the neuroendoscope excels in accurately identifying offend-
ing vessels [17, 27]. Some scholars have affirmed that fully 
endoscopic facial nerve MVD is safe and effective, although 
it presents challenges and has a steep learning curve [5, 6].

Fully endoscopic MVD treatment for HFS boasts numer-
ous benefits. First, the superior visual field provided by the 
endoscope assists the surgeon in precisely identifying ves-
sels and nerves within the surgical area, thereby averting 
damage to adjacent brain tissue, vessels, and nerves, and 
reducing postoperative complications [14]. Second, the 
endoscope aids in promptly evaluating the position of the 
Teflon pad and the effectiveness of decompression, ena-
bling the surgeon to adapt the surgical approach based on 
intraoperative conditions. Finally, fully endoscopic MVD 
can curtail the length of the surgical incision, minimizing 
excessive craniotomy damage, avoiding undue arachnoid 
separation, and reducing traction on brain tissue and cranial 
nerves [28]. However, there are also certain drawbacks to 
fully endoscopic MVD. First, the neuroendoscope neces-
sitates a specific operating space during surgery and can 
only offer two-dimensional images. Second, intraoperative 
bleeding or fogging may obscure the endoscope lens, poten-
tially affecting image clarity and surgical continuity. Third, 
the learning curve for the endoscope is lengthier that that 
of the microscope [5]. Fourth, the endoscope requires an 
assistant or auxiliary arm for support. Lastly, the endoscope 
only provides a forward view and does not afford visualiza-
tion of structures on both sides and behind the device. This 
could potentially lead to inadvertent damage to surrounding 
brain tissue, vessels, or nerves when adjusting the position 
and angle of the endoscope [29].

In early experience with fully endoscopic MVD surgery, 
in addition to the aforementioned issues, there were certain 
specificities that required attention. First, the Sigmoid sinus 
posterior approach to facial nerve MVD accesses the lateral 
cerebellum, which provides limited space for deep endo-
scopic operation. It is crucial to pre-release cerebrospinal 
fluid in the prepontine cistern. We find that using an endo-
scope for this task is challenging and may potentially harm 
the cerebellar cortex. Hence, we still rely on a microscope or 
the naked eye for this step. Once intracranial pressure drops 
and a gap is created, we transition to endoscopic operation. 
Second, improper positioning and inadequate exposure of 
the bone window, especially on the sigmoid sinus side, 
can lead to an excessive insertion angle for the endoscope. 
Challenges arise if the assistant is unable to hold the mirror 
steadily for an extended period, or if the auxiliary arm, while 
stable, cannot ensure continuous operation (Table 1).

For positioning, we employ the lateral decubitus posture, 
ensuring the mastoid is elevated. We recommend using a 
three-point head pin to secure the head, facilitating adjust-
ments to the surgical field position by rotating the operating 
table during the procedure. The shoulder on the surgical 
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side is pulled and fastened to the opposite side and the back, 
aiding in full exposure of the surgical area, and ensuring 
the assistant holds the mirror with minimal tilt. Some stud-
ies [30] have noted potential complications with three-point 
head pin fixation, such as changes in hemodynamics, skull 
fractures, and venous thromboembolism. Thus, it is essen-
tial to review the preoperative CT bone window position 
of the head when utilizing the three-point head pin. The 
incision can be either horizontal or arc-shaped, as long as 
it adequately exposes the asterisk, the mastoid groove, and 
the two abdominal muscle grooves. The sigmoid sinus side 
of the bone window should be as close to the mastoid direc-
tion as possible, with the bone edge smoothed to prevent 
endoscope obstruction or slippage upon entry. Preoperative 
review of CT axial positioning of the mastoid and MRI axial 
positioning is necessary to indicate skull and mastoid pneu-
matization at the Sigmoid sinus.

For endoscope handling, we have experimented with 
mechanical arms, pneumatic arms, electromagnetic 
arms, and other auxiliary supports. However, a common 
drawback in all these devices is their inability to ensure 
uninterrupted surgical operations. In instances where 
the endoscope lens is frequently obscured by blood or 
fog and requires periodic cleaning, or when continuous 
adjustments to the position and direction of the endo-
scope are necessary for exploring the facial nerve REZ 
area and placing the pad, mechanical arms prove time-
consuming and laborious for adjustment and have been 
discontinued. Pneumatic arms and electromagnetic arms 
are viable options for surgeons without an assistant to hold 

the mirror. Some studies suggest that an assistant hold-
ing the mirror tends to be more stable and effective than 
an auxiliary arm [28]. We employ the “two-person three-
hand” approach, wherein the assistant holds the endoscope 
while the surgeon operates with both hands. The assis-
tant stands on the left side of the surgeon, using their left 
hand to support the mirror. To ensure mirror stability, we 
utilize two support points: one is the endoscope support 
point, located at the center of the sigmoid sinus edge of 
the bone window, and the other is the left arm support 
point, which is the surgeon’s right hand supporting the 
assistant’s left elbow joint. This is followed by the intra-
operative “two-person three-hand” maneuver, adopting the 
“triangle three-point” configuration. Here, the assistant 
holds the endoscope at the bone window support point, 
forming the apex of the “triangle,” while the surgeon’s 
hands handle the instruments at the two base points of the 
“triangle.” This arrangement not only provides an ample 
field of view but also ensures sufficient operating space 
for the surgeon. Finally, we employ an angled mirror, with 
30° being the most commonly used angle. In comparison 
to a 0° mirror, the primary advantage lies in the “but-
terfly effect” of the 30° mirror. This enables a 360° field 
of view without necessitating changes to the position of 
the endoscope. When assessing offending vessels and the 
placement of the pad under the endoscope, it is crucial 
to note that the facial nerve REZ area is situated beneath 
the facial auditory nerve and above the posterior group of 
cranial nerves. Offending vessels are frequently found on 
the ventral side of the CPA. The endoscope accesses the 

Table 1  Baseline characteristics of patients

Case Gender Age Hospi-
talization 
(days)

Course of dis-
ease (months)

Affected side Responsible vessel Complication

1 Male 30 17 24 Right Anterior inferior cerebellar artery /
2 Female 51 14 72 Right Anterior inferior cerebellar artery /
3 Female 42 14 72 Right Anterior inferior cerebellar artery /
4 Male 53 11 12 Right Vertebral artery /
5 Female 33 9 6 Right Anterior inferior cerebellar artery /
6 Female 54 20 6 Right Anterior inferior cerebellar artery /
7 Male 60 11 12 Right Anterior inferior cerebellar artery /
8 Female 59 18 36 Left Anterior inferior cerebellar artery + vertebral artery /
9 Female 55 14 60 Right Vertebral artery /
10 Female 50 16 72 Right Anterior inferior cerebellar artery /
11 Female 34 10 24 Left Anterior inferior cerebellar artery /
12 Female 52 14 36 Left Posterior inferior cerebellar artery /
13 Male 44 8 3 Left Posterior inferior cerebellar artery + Vertebral artery /
14 Female 66 12 60 Left Anterior inferior cerebellar artery /
15 Female 52 25 36 Right Anterior inferior cerebellar artery Intracranial infection
16 Male 50 17 60 Right Anterior inferior cerebellar artery /
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REZ area through two channels: one between the facial 
auditory nerve and the posterior group of cranial nerves, 
and the other beneath the CPA.

Intraoperative electrophysiological monitoring of the 
LSR of the facial nerve is vital during the procedure of fully 
endoscopic MVR [28–30], with some studies indicating that 
the LSR is a critical reference for assessing the short-term 
and long-term efficacy of MVD for facial muscle spasms. 
In cases utilizing LSR monitoring during surgery, patients 
exhibited notably improved postoperative outcomes com-
pared with those that did not undergo monitoring of the 
LSR [32]. LSR demonstrates high accuracy in short-term 
follow-up. However, in long-term follow-up, as most patients 
experience relief from spasms irrespective of the LSR sta-
tus, the accuracy diminishes. During the operation, thorough 
exploration of the facial nerve is imperative. If LSR persists 
after the operation, this indicates favorable long-term out-
comes [31]. Nonetheless, LSR is not an absolute indicator. 
In this study, one case demonstrated clear identification of 
offending vessels during the operation and their complete 
isolation; however, despite there being no change in LSR 
during the operation, the patient’s facial muscle spasms were 
completely alleviated post-operation. The specific reason for 
these observations remains unclear, underscoring the contin-
ued importance of comprehensive facial nerve exploration 
in the procedure.

This study does have some limitations. First, the sam-
ple size is relatively small, which may impact the statistical 
robustness of the results. Second, the study was conducted 
in a single-center setting; thus, its findings may not be uni-
versally applicable to other contexts. There is a need for 
future comprehensive data analysis from the center. Third, 
the follow-up period is relatively short—only 2 months for 
the shortest duration—which may not fully and accurately 
reflect postoperative conditions and the long-term out-
comes remain uncertain. Some studies [33] have indicated 
disparities in the long-term prognosis of patients with HFS 
undergoing MVD. The studies also highlight factors such as 
diabetes, the nature of the offending blood vessel during sur-
gery, and facial nerve discoloration as potential influencers 
of long-term prognosis. Future studies with larger cohorts 
and extended follow-up durations are essential to validate 
the conclusions of this study.

Training is essential for the complex surgical procedure 
of fully endoscopic MVD, and the procedure should not be 
undertaken by novices. There are three main steps for train-
ing. The first is adaptive training of neuroendoscopy itself. 
Although neuroendoscopy can provide a good deep illumi-
nation field, it is a two-dimensional image, usually termed 
“fisheye effect.” There is no three-dimensional image of 
the microscope, and the blind area around the neuroendo-
scope means that structures around the endoscope cannot be 

observed. At present, endoscope lenses of 0°, 30°, 70°, and 
so on are commonly used. The 0° lens provides a similar field 
of view to the microscope; however, in clinical practice, we 
often use the 30° angle lens, which can provide a more sat-
isfactory surgical field under a small space. Because neuro-
surgeons often cannot adapt to the sudden use of neuroendos-
copy, neurosurgeons need to conduct adaptive training in a 
professional neuroendoscopy training unit before performing 
endoscopic surgery on patients. The second step in training 
is to practice the anatomy of CPA through the retrosigmoid 
endoscopic approach. The third step involves the problem 
of holding the endoscope and the cooperation between the 
surgeon and the assistant. The time required for the whole 
procedure is directly related to the ability of the trainees.

Conclusion

In conclusion, fully endoscopic MVD of the facial nerve 
is a safe and effective procedure. It boasts several merits, 
including a clear visual field, minimal damage to brain tis-
sue, and a high success rate. However, the procedure does 
present certain challenges, such as a steep learning curve 
(rigorous endoscopic training and extensive experience in 
MVD surgery are crucial) and the necessity for an assistant 
or auxiliary arm to support the endoscope. Despite these 
hurdles, with the continual advancements in endoscopic 
technology and surgical expertise, we anticipate that fully 
endoscopic MVD will emerge as a leading treatment for 
HFS in the future.

Author contributions XZ, SX, and ZJ designed the study. DS, YL, and 
ZJ analyzed the data. XZ, LC, and ZJ wrote the manuscript. ZJ revised 
the manuscript and supervised the study. All authors approved the final 
version of the manuscript for publication.

Funding This study was supported by grants from the Natural Science 
Foundation of Anhui Province (No. KJ2021KD0078). This study was 
supported by grants from the Health Commission Foundation of Anhui 
Province (No. AHWJ2023A10099).

Data availability The data generated in this study can be requested 
from the corresponding author.

Declarations 

Ethics approval This study was approved by the Research Ethics Com-
mittee of Bengbu Medical College (No. 2021KY047).

Consent to participate The need for informed consent was waived by 
the Research Ethics Committee because the study was retrospective. 
The confidentiality of patient data was protected in accordance with 
the tenets of the Declaration of Helsinki.

Competing interests The authors declare no competing interests.



 Neurosurgical Review           (2024) 47:83    83  Page 8 of 9

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

microvascular decompression. J Neurol Surg A Cent Eur Neurosurg 
83(2):118–121. https:// doi. org/ 10. 1055/s- 0040- 17210 18

 14. Wang L et al (2023) Bilateral transient dilated and fixed pupils after 
microvascular decompression: rare clinical experience. J Craniofac 
Surg. https:// doi. org/ 10. 1097/ SCS. 00000 00000 009293

 15. Jiang S et  al (2022) Reoperation for residual or recurrent 
hemifacial spasm after microvascular decompression. Acta 
Neurochir 164(11):2963–2973. https:// doi. org/ 10. 1007/ 
s00701- 022- 05315-6

 16. Li J et al (2022) The outcome of microvascular decompression 
for hemifacial spasm: a systematic review and meta-analysis. 
Neurosurg Rev 45(3):2201–2210. https:// doi. org/ 10. 1007/ 
s10143- 022- 01739-x

 17. Feng BH et  al (2020) Fully endoscopic microvascular 
decompression of the hemifacial spasm: our experience. 
Acta Neurochir 162(5):1081–1087. https:// doi. org/ 10. 1007/ 
s00701- 020- 04245-5

 18. Zhu J et al (2021) Fully endoscopic versus microscopic vascu-
lar decompression for hemifacial spasm: a retrospective cohort 
study. Acta Neurochir 163(9):2417–2423. https:// doi. org/ 10. 1007/ 
s00701- 021- 04824-0

 19 Zalyalova ZA (2020) Hemifacial spasm. Zh Nevrol Psikhiatr Im S 
S Korsakova 120(8):140–147. https:// doi. org/ 10. 17116/ jnevr o2020 
12008 1140

 20. Ujihara M et al (2023) Bilateral low-frequency hearing impairment 
after microvascular decompression surgery. Neurosurgery. https:// 
doi. org/ 10. 1227/ neu. 00000 00000 002469

 21. Alford EN et al (2021) Risk factors for wound-related complications 
after microvascular decompression. Neurosurg Rev 44(2):1093–
1101. https:// doi. org/ 10. 1007/ s10143- 020- 01296-1

 22. Peng W, Zhao R, Guan F, Liang X, Jing B, Zhu G, Mao B, Hu Z 
(2023) Fully endoscopic microvascular decompression for the treat-
ment of hemifacial spasm, trigeminal neuralgia, and glossopharyn-
geal neuralgia: a retrospective study. BMC Surg 23(1):331. https:// 
doi. org/ 10. 1186/ s12893- 023- 02214-0

 23. Kumar A et al (2020) Hearing outcomes after microvascular decom-
pression for hemifacial spasm: an institutional experience. Asian J 
Neurosurg 15(2):344–348. https:// doi. org/ 10. 4103/ ajns. AJNS_ 362_ 
19

 24. Xia YF et al (2022) How to Improve the effect of microvascular 
decompression for hemifacial spasm: a retrospective study of 
32 cases with unsuccessful first time MVD. J Neurol Surg A 
Cent Eur Neurosurg 83(4):338–343. https:// doi. org/ 10. 1055/s- 
0041- 17358 55

 25. Inoue T et  al (2022) Indication for a skull base approach in 
microvascular decompression for hemifacial spasm. Acta Neu-
rochir (Wien) 164(12):3235–3246. https:// doi. org/ 10. 1007/ 
s00701- 022- 05397-2

 26. Dubey A et al (2018) Full endoscopic vascular decompression in 
trigeminal neuralgia: experience of 230 patients. World Neurosurg 
113:e612–e617. https:// doi. org/ 10. 1016/j. wneu. 2018. 02. 108

 27. Nagata Y et al (2017) The multiscope technique for microvascular 
decompression. World Neurosurg 103:310–314. https:// doi. org/ 10. 
1016/j. wneu. 2017. 04. 059

 28. Menna G et al (2022) Factors related to hemifacial spasm recurrence 
in patients undergoing microvascular decompression-a systematic 
review and meta-analysis. Brain Sci, 12(5).https:// doi. org/ 10. 3390/ 
brain sci12 050583

 29. Joo BE et al (2022) Advances in intraoperative neurophysiology 
during microvascular decompression surgery for hemifacial spasm. 
J Clin Neurol 18(4):410–420. https:// doi. org/ 10. 3988/ jcn. 2022. 18.4. 
410

 30. Blue R et al (2022) Endoscopic microvascular decompression with-
out the use of rigid head fixation. J Clin Neurosci 106:213–216. 
https:// doi. org/ 10. 1016/j. jocn. 2022. 10. 030

References

 1. Jiang HT et al (2022) Fully endoscopic microvascular decompres-
sion for hemifacial spasm. Exp Ther Med 24(1):483. https:// doi. org/ 
10. 3892/ etm. 2022. 11410

 2. Wang L et al (2023) Bilateral transient dilated and fixed pupils after 
microvascular decompression: rare clinical experience. J Craniofac 
Surg 34(4):1296–1300. https:// doi. org/ 10. 1097/ SCS. 00000 00000 
009293

 3. Guo X et al (2022) Fully endoscopic microvascular decompression 
for hemifacial spasm using improved retrosigmoid infrafloccular 
approach: clinical analysis of 81 cases. Oper Neurosurg 23(1):40–
45. https:// doi. org/ 10. 1227/ ons. 00000 00000 000221

 4. Cai Q, Li Z, Guo Q, Wang W, Ji B, Chen Z, Dong H, Mao S (2023) 
Microvascular decompression using a fully transcranial neuroendo-
scopic approach. Br J Neurosurg 37(5):1375–1378. https:// doi. org/ 
10. 1080/ 02688 697. 2020. 18209 43

 5. Matmusaev M et al (2020) Endoscopic microvascular decompres-
sion for hemifacial spasm. Asian J Neurosurg 15(4):833–838. 
https:// doi. org/ 10. 4103/ ajns. AJNS_ 152_ 20

 6. Komatsu F et al (2017) Endoscopic microvascular decompression 
with transposition for trigeminal neuralgia and hemifacial spasm: 
technical note. J Neurol Surg A Cent Eur Neurosurg 78(3):291–295. 
https:// doi. org/ 10. 1055/s- 0036- 15920 77

 7. Cho KR, Park SK, Park K (2023) Lateral spread response: unveil-
ing the smoking gun for cured hemifacial spasm. Life, 2023. 
13(9).https:// doi. org/ 10. 3390/ life1 30918 25

 8. Nurminen P et al (2023) Incidence and prevalence of hemifacial 
spasm in Finland’s largest hospital district. J Neurol Sci 446:120587. 
https:// doi. org/ 10. 1016/j. jns. 2023. 120587

 9. Nilsen B, Le KD, Dietrichs E (2004) Prevalence of hemifacial spasm 
in Oslo. Norway Neurol 63(8):1532–1533. https:// doi. org/ 10. 1212/ 
01. wnl. 00001 42080. 85228. e8

 10. Wu Y, Davidson AL, Pan T, Jankovic J (2010) Asian over-represen-
tation among patients with hemifacial spasm compared to patients 
with cranial-cervical dystonia. J Neurol Sci 298(1–2):61–63. https:// 
doi. org/ 10. 1016/j. jns. 2010. 08. 017

 11 Grigoryan GY et al (2023) Interposition and transposition techniques 
of vascular decompression for hemifacial spasm. Zh Vopr Neirokhir 
Im N N Burdenko 87(2):30–40. https:// doi. org/ 10. 17116/ neiro 20238 
702130

 12. Goto Y, Inoue T (2022) Common trunk anomaly of the ante-
rior and posterior inferior cerebellar artery in hemifacial spasm. 
Acta Neurochir 164(11):2945–2951. https:// doi. org/ 10. 1007/ 
s00701- 022- 05230-w

 13. Zhao H et al (2022) Hemifacial spasm: comparison of results 
between patients older and younger than 70 years operated on with 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1055/s-0040-1721018
https://doi.org/10.1097/SCS.0000000000009293
https://doi.org/10.1007/s00701-022-05315-6
https://doi.org/10.1007/s00701-022-05315-6
https://doi.org/10.1007/s10143-022-01739-x
https://doi.org/10.1007/s10143-022-01739-x
https://doi.org/10.1007/s00701-020-04245-5
https://doi.org/10.1007/s00701-020-04245-5
https://doi.org/10.1007/s00701-021-04824-0
https://doi.org/10.1007/s00701-021-04824-0
https://doi.org/10.17116/jnevro2020120081140
https://doi.org/10.17116/jnevro2020120081140
https://doi.org/10.1227/neu.0000000000002469
https://doi.org/10.1227/neu.0000000000002469
https://doi.org/10.1007/s10143-020-01296-1
https://doi.org/10.1186/s12893-023-02214-0
https://doi.org/10.1186/s12893-023-02214-0
https://doi.org/10.4103/ajns.AJNS_362_19
https://doi.org/10.4103/ajns.AJNS_362_19
https://doi.org/10.1055/s-0041-1735855
https://doi.org/10.1055/s-0041-1735855
https://doi.org/10.1007/s00701-022-05397-2
https://doi.org/10.1007/s00701-022-05397-2
https://doi.org/10.1016/j.wneu.2018.02.108
https://doi.org/10.1016/j.wneu.2017.04.059
https://doi.org/10.1016/j.wneu.2017.04.059
https://doi.org/10.3390/brainsci12050583
https://doi.org/10.3390/brainsci12050583
https://doi.org/10.3988/jcn.2022.18.4.410
https://doi.org/10.3988/jcn.2022.18.4.410
https://doi.org/10.1016/j.jocn.2022.10.030
https://doi.org/10.3892/etm.2022.11410
https://doi.org/10.3892/etm.2022.11410
https://doi.org/10.1097/SCS.0000000000009293
https://doi.org/10.1097/SCS.0000000000009293
https://doi.org/10.1227/ons.0000000000000221
https://doi.org/10.1080/02688697.2020.1820943
https://doi.org/10.1080/02688697.2020.1820943
https://doi.org/10.4103/ajns.AJNS_152_20
https://doi.org/10.1055/s-0036-1592077
https://doi.org/10.3390/life13091825
https://doi.org/10.1016/j.jns.2023.120587
https://doi.org/10.1212/01.wnl.0000142080.85228.e8
https://doi.org/10.1212/01.wnl.0000142080.85228.e8
https://doi.org/10.1016/j.jns.2010.08.017
https://doi.org/10.1016/j.jns.2010.08.017
https://doi.org/10.17116/neiro20238702130
https://doi.org/10.17116/neiro20238702130
https://doi.org/10.1007/s00701-022-05230-w
https://doi.org/10.1007/s00701-022-05230-w


Neurosurgical Review           (2024) 47:83  Page 9 of 9    83 

 31 Sprenghers L, Lemmens R, van Loon J (2022) Usefulness of intra-
operative monitoring in microvascular decompression for hemifa-
cial spasm: a systematic review and meta-analysis. Br J Neurosurg 
36(3):346–357. https:// doi. org/ 10. 1080/ 02688 697. 2022. 20497 01

 32. Fang L et al (2022) Analysing correlation between the facial nerve 
notch at the root exit zone and long-term effect in patients with 
hemifacial spasm after microvascular decompression: a prospective 
study. Neurol India 70(5):1819–1823. https:// doi. org/ 10. 4103/ 0028- 
3886. 359293

 33. Lee JA et al (2022) Chronological patterns of long-term outcomes 
after microvascular decompression for hemifacial spasm over 5 
years. World Neurosurg 166:e313–e318. https:// doi. org/ 10. 1016/j. 
wneu. 2022. 07. 013

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1080/02688697.2022.2049701
https://doi.org/10.4103/0028-3886.359293
https://doi.org/10.4103/0028-3886.359293
https://doi.org/10.1016/j.wneu.2022.07.013
https://doi.org/10.1016/j.wneu.2022.07.013

	Fully endoscopic microvascular decompression for hemifacial spasm: a clinical study and analysis
	Abstract
	Introduction
	Materials and methods
	Patient summary
	MVD treatment
	Results

	Discussion
	Conclusion
	References


