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Background: Microvascular decompression (MVD) surgery is recognized as an effective treatment for 
hemifacial spasm (HFS). In MVD surgery, biocompatible materials are usually implanted in situ at the 
neurovascular conflict site in contact with the offending vessel and the facial root entry/exit zone (REZ). 
Another procedure of implanting the materials between the responsible vessel and the supraolivary fossa 
without REZ contact has also been applied. However, it is unclear whether there are any differences between 
these 2 procedures (REZ-contact procedure vs. REZ-non-contact procedure). Therefore, the aim of the 
present study was to investigate the effect of the placement of implants (contacting or not contacting the 
facial REZ) on surgical operations and outcomes 
Methods: A historical control study was performed. Clinical data of HFS patients who underwent MVD 
between December 2016 and November 2018 were reviewed and categorized into 1 group with the REZ-
contact procedure or another group with the REZ-non-contact procedure according to the decompression 
strategy they received. Clinical demographics, postoperative outcomes, and complications were collected and 
compared between the two groups.
Results: Not all patients are suitable for REZ-non-contact decompression. A total of 205 patients were 
enrolled: 112 in the REZ-contact group and 93 in the REZ-non-contact group. In the early postoperative 
period, the complete cure rate in the REZ-non-contact group was significantly higher than that in the 
REZ-contact group. The reappearance and partial relief rates in the REZ-contact group were significantly 
higher than those in the REZ-non-contact group. The incidence of short-term neurological complications, 
especially hearing loss and transient facial palsy, was lower in the REZ-non-contact group (P=0.043). But for 
long-term follow-up of >1 year, there was no significant difference between the two groups in either curative 
effects or neurological complications. The operating time for REZ-non-contact decompression was relatively 
longer than for REZ-contact decompression (P=0.000). An unexpected subdural hemorrhage occurred in the 
REZ-non-contact group.
Conclusions: REZ-non-contact decompression procedure showed superiority only in short-term 
postoperative outcomes. Given its limitations and potential risks, the REZ-non-contact procedure can be 
used as an alternative individualized strategy in MVD, and there is no need to pursue REZ-non-contact 
during the decompression.
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Introduction

Primary hemifacial spasm (HFS) has been considered as a 
hyperactive facial nerve dysfunction triggered by offending 
vessels (1). Usually, the offending vessels compress the 
proximal area of facial nerve roots, an area known as the facial 
root entry/exit zone (REZ) which is fragile and prone to 
irritation (2-5). Wherefore, the microvascular decompression 
(MVD) surgery separating the offending vessel and facial 
REZ commonly makes an immediate recovery. In China, 
implant materials, such as polytetrafluoroethylene (Teflon) 
and polyester repair patches, are used in MVD surgery (6).  
Usually, the inserted materials are placed in situ at the 
neurovascular conflict site in contact with the facial REZ (6-9).  
However, numerous studies have reported that implant-
related adhesion, granuloma or malposition could be the 
cause for the persistence and recurrence of the spasm (10-21).  
To improve the decompression results, a procedure of placing 
the implants beyond the REZ by pushing offending vessels 
away from the facial nerve has been proposed (22). Two 
procedures currently exist for placement of implants, with 
the implant being in contact with the REZ in one procedure 
and not in contact in the other. However, there is a lack of 
published studies, especially large-sample cohort studies, that 
have comparatively analyzed these 2 procedures (REZ-contact 
vs. REZ-non-contact). At our institution, both procedures 
are used. Therefore, in the present study, we tend to provide 
a comprehensive analysis of these 2 procedures in terms of 
surgical operations and outcomes. We present the following 
article in accordance with the STROBE reporting checklist 
(available at http://dx.doi.org/10.21037/atm-20-7985).

Methods

Study design 

The present study was a single-center, retrospective, 
historical control study conducted at the Department of 
Neurosurgery of the Second Affiliated Hospital of Xi’an 
Jiaotong University. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
study was approved by the hospital ethics committee (No. 
2018-2123), and individual consent for this retrospective 
analysis was waived.

Patient inclusion

HFS patients who had received MVD surgery at our 
neurosurgical center between December 2016 and 

November 2018 were included in the present study. During 
this period, a fixed medical team composed of the same 
neurosurgeons oversaw MVD surgeries. From the end 
of 2017 to the beginning of 2018, the REZ-non-contact 
procedure was prescribed for the decompression. Prior 
to that, the REZ-contact procedure had been used. The 
enrollment criteria were determined by which procedure the 
patients received. Patients who underwent MVD surgery 
prior to 2018 were most likely enrolled in the REZ-contact 
group, and those who underwent MVD surgery after this 
time were included in the REZ-non-contact group. To 
ensure the comparability of the neurovascular complexity 
between the two groups, cases in which neurovascular 
conflicts were beyond REZ and cases in which only the 
REZ-contact decompression could be performed due to the 
immovable structure of offending vessels were excluded. 
The exclusion criteria were as follows: (I) secondary 
facial spasm; (II) accompanied by other nervous system 
diseases; (III) neurovascular conflict site beyond REZ; (IV) 
immovable offending vessels; (V) patient failure to comply 
with a minimum follow-up of 2 years.

Follow-up management

The minimum follow-up period was set at 2 years, as most 
neurosurgeons believed that the final outcomes of MVD can 
be judged credibly after 1 year (23). All HFS patients in our 
center were advised of further checkups at regular intervals 
of 1, 3, 6, and 12 months postoperatively. Most discharged 
patients agreed to the follow-up evaluations, including 
residual spasms, and hearing and facial movement tests. 
Telephone or WeChat interviews were used as alternatives 
for patients unable to attend in person because of distance, 
and for patients who were satisfied with their recovery and 
did not require long-term face-to-face follow-ups. A data 
set for follow-up patients was designed and made available 
for surgeons, so that they could make real-time updates 
during the follow-up visits.

Surgical procedures

All patients were treated by the same medical team, and all 
surgeries were performed by the same senior neurosurgeon at 
the same institution. Under general anesthesia, patients were 
positioned in the lateral park bench position, with the heads 
flexed and fixed. The suboccipital-retrosigmoid approach 
was applied in the following manner (6): a linear oblique 
skin incision was made posterior to the mastoid, and the 

http://dx.doi.org/10.21037/atm-20-7985
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craniotomy via a small bone flap (2 cm × 2 cm) was performed 
after musculoaponeurotic dissection and followed by a 
curved dural incision followed. After dissection the arachnoid 
membrane, retraction the flocculus, and gentle drainage of 
the cerebrospinal fluid, the facial REZ was exposed. Once the 
neurovascular conflict was confirmed, several polyester pads 
(CHEST, MedTech Co., Shanghai, China) were inserted 
between the facial nerve and the offending vessels with the 
REZ-contact decompression strategy (Figure 1A,B,C). In 
the REZ-non-contact procedure, any vessels relevant to 
the facial REZ were moved gently away from the REZ and 
fixed with well-sized polyester pads without contacting with 
REZ (Figure 1D,E,F). As for the cisternal segment of facial 
nerve beyond REZ, contact with the polyester pads was 
acceptable. In some cases, thick arachnoid trabeculae might 
tether the vessel tightly to the facial nerve, an arachnoid 
trabeculae debonding was needed before decompression. 
The REZ-non-contact decompression was inapplicable 
in cases where the offending vessel could not be moved 
because it went through the facial-vestibulocochlear nerve 

complex or had a tension perforator (24). According to the 
exclusion criteria, these cases (n=9) were not included in 
the study. After adequate decompression and rechecking 
of the placement of the polyester pads, watertight dural 
closure was performed using artificial dura, and mastoid 
cells were sealed if necessary. Finally, the periosteum, muscle 
and cutaneous flaps were carefully sutured in layers. The 
same procedures for craniotomy and closure were adopted 
in these 2 procedures. During the surgeries, the brainstem 
auditory evoked potentials, lateral spread response (LSR), 
and facial motor evoked potentials were monitored using 
an intraoperative electrophysiological monitor (Cadwell 
Laboratories, Kennewick, WA, USA), and the disappearance 
of LSR was used as a crucial indication for decompression 
completion. 

Data collection 

Two datasets were designed for data collection. One was 
used to extract data from the medical records of the enrolled 
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Figure 1 Intraoperative photos showing the 2 decompression procedures and implants placement. (A,B,C) REZ-contact procedure: (A) 
VA and AICA compress the facial REZ in a tandem pattern; (B) VA and AICA are nudged away from the REZ by a separator; (C) pieces of 
Polyester pads are inserted between the offending vessels and the REZ; (D,E,F) REZ-non-contact procedure: (D) VA and AICA tracking 
along the roots of facial-acoustic nerve complex (the VII cranial nerve is covered by the VIII); (E) VA and AICA are nudged away from the 
REZ by a separator; (F) pieces of properly sized polyester pads are inserted into the interspace between offending vessels and brainstem 
without contacting REZ. VA, vertebral artery; AICA, anterior inferior cerebellar artery; REZ, facial root entry/exit zone.
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patients, including demographics, surgical procedures, 
surgical videos, immediate postoperative outcomes, 
and complications. The other was used for collecting 
and updating follow-up information which contains the 
checkups of re-visiting patients, telephone or WeChat 
interview records, and other online consultations. Data 
collection was performed by 2 researchers and was cross-
checked by another.

Statistical analysis 

Statistical analyses were performed with SPSS version 23.0 
(IBM Corp., Armonk, NY, USA). Continuous variables 
are expressed as mean ± standard deviation or median/
(minimum–maximum) in accordance with their distribution, 
and were compared using independent t-test or Mann-
Whitney U test accordingly. Categorical variables are 
presented as numbers (%) and were evaluated using χ2-test, 
in cases where expected counts in any cells were <5, Fisher’s 
exact test was used instead. All reported P values were 
two-sided, and a P value <0.05 was considered statistically 
significant.

Results

Patient demographics

A total of 229 patients who underwent MVD for HFS were 
initially included. Of these, 24 patients were excluded because 
they also had cerebrovascular malformation (n=1), Chiari 
malformation (n=1), or trigeminal neuralgia (n=1); and were 
only available for REZ-contacted decompression (n=9); had 
a neurovascular conflict site located beyond the REZ (n=7); 
or were lost to follow-up (n=5). Finally, 205 patients were 
enrolled in the present study: 112 in the REZ-contact group 
and 93 in the REZ-non-contact group (Figure 2). 

Patient characteristics are presented in Table 1. Clinical 
features, including sex, age, affected side, duration of 
symptoms, composition of offending vessels, and LSR 
disappearance, were not statistically different between the two 
groups. However, the total operation time was significantly 
longer in the REZ-non-contact group (P=0.000).

Clinical outcomes

As is shown in Figures 3,4, the immediate postoperative 
outcomes were categorized as complete cure, partial relief, 
and ineffectiveness, according to spasm remission. One 

week postoperatively, a new subcategory of reappearance 
was added. This category comprised patients who 
experienced spasm reappearance after the initial complete 
relief. 

The postoperative complete cure rates immediately after 
surgery, and 1 week, 1, 3, 6, and 12 months postoperatively 
were 91 (81.3%), 81 (72.3%), 92 (82.1%), 95 (84.8%), 98 
(87.5%), and 101 (90.2%), respectively, in the REZ-contact 
group, and 86 (92.5%), 82 (88.2%), 86 (92.5%), 87 (93.5%), 
87 (93.5%), and 87 (93.5%), respectively, in the REZ-
non-contact group (Table S1). With the exception for an 
outbreak of reappearance within 1 week after surgery, the 
symptom of residual spasm in both groups continued to be 
relieved within 1 year. The complete cure rates immediately 
after surgery, and 1 week, 1 month, and 3 months in the 
REZ-non-contact group were significantly higher than that 
in the REZ-contact group (P=0.020, P=0.005, P=0.029, 
P=0.049, respectively). But 3 months later, there was no 
significant difference in complete cure rate between the two 
groups (Table S2 and Figure 5).

Partial relief, sometimes recognized as delayed cure, was 
relatively higher immediately after surgery [n=19 (17.0%) 
in the REZ-contact group and n=6 (6.5%) in the REZ-non-
contact group; Table S3]. With the prolongation of 2-year 
follow-up, 16 of 20 patients (80.0%) in the REZ-contact 
group and 6 of 7 patients (85.7%) in the REZ-non-contact 
group were completely cured (Figures 3,4). Although the 
partial relief rate in the REZ-contact group was significantly 
higher immediately after surgery (P=0.022), during the 
subsequent follow-up period, there was no significant 
difference between the two groups (Table S3 and Figure 6).

Among the patients who recovered immediately after 
surgery, 17 (18.7%) in the REZ-contact group and 7 (8.1%) 
in the REZ-non-contact group experienced reappearance 
within 1 week (Figures 3,4; Table S4). The cumulative 
reappearance rate in the REZ-contact group was significantly 
higher at 1 week, 1 month, and 12 months after the surgery 
(Table S4 and Figure 7). However, during the subsequent 
1-year follow-up, 16 (94.1%) patients in the REZ-contact 
group and 6 (85.7%) patients in the REZ-non-contact 
group achieved complete recovery again (Figures 3,4). 
The remaining 1 patient in the REZ-contact group and  
1 patient in the REZ-non-contact group suffered a sustained 
but alleviated spasm, these 2 cases should be interpreted as 
partial relief. Another 4 patients in the REZ-contact group 
and 3 patients in the REZ-non-contact group underwent 
delayed recurrence 1 month after surgery and had no signs 
of recovery. In each group, 2 patients relapsed after 1 year 

https://cdn.amegroups.cn/static/public/ATM-20-7985-Supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-7985-Supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-7985-Supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-7985-Supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-7985-Supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-7985-Supplementary.pdf
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Figure 2 Schema of patient recruitment process. MVD, microvascular decompression; HFS, hemifacial spasm; REZ, facial root entry/exit zone.

229 patients who underwent MVD for the treatment of 
HFS were initially included

226 patients were reviewed for the MVD procedure 
they received

205 patients were finally enrolled

Implants contacted REZ
n=112

Implants didn’t contact REZ
n=93

Exclude:
• n=9 offending vessels were difficult to remove
• n=7 neurovascular conflict site located beyond REZ

210 patients were followed up

Exclude:
• n=5 loss of follow-up  

Exclude:
• n=1 combined with cerebrovascular malformation
• n=1 combined with Charlotte malformation
• n=1 combined with trigeminal neuralgia

(Figures 3,4). 

Discomforts and complications

Besides wound pain, fever and vomiting are the most 
common discomforts after MVD. In the REZ-contact 
group and REZ-non-contact group, the incidence of fever 
was 41.1% and 32.3%, respectively, and the incidence of 
vomiting was 19.6% and 24.7%, respectively. The incidence 
of fever and vomiting between the two groups was not 
significantly different (Table 2). 

Hearing loss reported in this study may be mostly 

conductive, as the patients complained of muffled or garbled 
sound and the postoperative computerized tomography 
showed liquid density in mastoid air cells. The incidence 
of early hearing loss in the REZ-contact group (5.4%) was 
relatively higher than that in the REZ-non-contact group 
(1.1%). Except for two patients who developed persistent 
hearing loss in the REZ-contact group, the other patients 
gradually recovered within one year (Table 2).

Most facial palsy in this study occurred within one week 
after surgery. And patients with mild facial palsy (House-
Brackmann grade II) only showed flattened nasolabial fold. 
More patients in the REZ-contact group (10.7% vs. 4.3%) 
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Table 1 Clinical features 

Characteristics REZ-contact decompression REZ-non-contact decompression P value

Cases (n) 112 93 –

Sex, n (%)

0.543Male 32 (28.6) 31 (33.3)

Female 80 (71.4) 62 (66.7)

Age (year), median (range) 51.5 (22.0–73.0) 51.0 (22.0–71.0) 0.977

Affected side, n (%)

0.144Left 68 (60.7) 47 (50.5)

Right 44 (39.3) 46 (49.5)

Duration of symptom (year), median (range) 4.0 (0.5–30.0) 4.0 (0.5–20.0) 0.167

Offending vessels, n (%)

0.315

AICA 32 (28.6) 24 (25.8)

PICA 18 (16.1) 25 (26.9)

AICA + PICA 21 (18.7) 13 (14.0)

VA 3 (2.7) 3 (3.2)

VA + AICA 19 (17.0) 10 (10.7)

VA + PICA 10 (8.9) 13 (14.0)

VA + AICA + PICA 8 (7.1) 3 (3.2)

AICA + vein 1 (0.9) 2 (2.2)

LSR, n (%)

0.178Disappeared 94 (83.9) 84 (90.3)

Persistent with decreased amplitude 18 (16.1) 9 (9.7)

Total operation time (min), mean ± SD 115.3±11.9 122.8±12.7 0.000

AICA, anterior inferior cerebellar artery; PICA, posterior inferior cerebellar artery; VA, vertebral artery; LSR, lateral spread response; SD, 
standard deviation; REZ, facial root entry/exit zone.

encountered mild facial palsy. Two cases with severe facial 
palsy (House-Brackmann grade IV) occurred 14 days (REZ-
contact group) and 17days (REZ-non-contact group) after 
surgery respectively. All facial palsy, no matter mild or severe, 
disappeared within one year after surgery. One patient (1.1%) 
in the REZ-non-contact group encountered a subdural 
hemorrhage and received hematoma removal surgery (Table 2).

Discussion 

Clinical outcomes 

Facial REZ is commonly defined as a proximal segment 
from the facial root exit point to the transition zone 

(2,25,26). With oligodendrocyte-derived myelin, the 
REZ is structurally weaker and more vulnerable to the 
influence of vascular compression (5,27). Complete relief 
of HFS is dependent on sufficient decompression during 
MVD (28-30). Theoretically, as a radical and complete 
decompression approach that fully isolates offending vessels 
from facial REZ, the REZ-non-contact procedure should 
be more effective in decompression. One published study 
has reported that placing the implants between offending 
vessels and the brainstem without REZ contact obtained 
satisfactory results (22). The findings of the present study 
also supported that the REZ-non-contact procedure has 
superiority in short-term outcomes. 

Not all cases are suitable for the REZ-non-contact 
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112 patients received REZ-contact 
decompression

Complete cure IneffectivenessPartial relief
MVD surgery

Immediate after 
surgery

1 week after 
surgery

1 month after 
surgery

3 months after 
surgery

6 months after 
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12 months after 
surgery

24 months after 
surgery
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Figure 3 Diagram showing the categorization and progression of clinical outcomes after REZ-contact decompression. MVD, microvascular 
decompression; REZ, facial root entry/exit zone.
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93 patients received REZ-non-contact 
decompression

Complete cure Ineffectiveness
MVD surgery

Immediate after 
surgery
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surgery

1 month after 
surgery
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surgery
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surgery
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surgery
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1 
patient

1 
patient

1 
patient

3 
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patients

3 
patients

2 
patients

2 
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Partial relief

Figure 4 Diagram showing the categorization and progression of clinical outcomes after REZ-non-contact decompression. MVD, 
microvascular decompression; REZ, facial root entry/exit zone.
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procedure. In some situations where the perforating vessels 
are attached too firmly to, or even penetrate into, the 
facial-acoustic nerve, the REZ-non-contacted procedure 
is inapplicable. In the present study, there were 9 cases in 
which the offending vessels could not be removed, and a 
thorough decompression was unattainable. The complex 
structure of responsible vessels might have affected 
the MVD outcomes, regardless of which compression 
procedure was used, so these cases were excluded from the 
present study. In comparing the length of the time spent on 
these 2 procedures, we did not record the operation time 
under the microscope although it is more appropriate to do 
so. As craniotomy and suture were performed by the same 

assistants, which eliminated the variations in operating time 
caused by inconsistent surgical skills, the entire operation 
time could be used, to some extent, to represent the exact 
time spent on these 2 procedures. For the REZ-non-contact 
procedure, it takes more time to remove the offending 
vessel and adjust implanted pads to fix the offending vessel. 

Each group experienced a small outbreak of reappearance  
1 week after surgery, most likely due to the irritation of implants  
or early recontact of the offending vessels. The incidence of 
reappearance was relatively lower in the REZ-non-contact 
group, which indicates that avoiding implants contact with 
REZ may be effective in reducing this early reappearance. 
Of course, the increasing sophistication of surgical skills may 
might have also contributed to this reduction.

As most of the patients who suffered early spasm 
reappearance achieved complete cure again within 1 year, we 
used the term reappearance instead of recurrence to describe 
this phenomenon. In the reappearance category, 4 patients 
in the REZ-contact group and 3 patients in the REZ-non-
contact group had delayed recurrence 1 month after surgery, 
but had no signs of recovery 2 years postoperatively. These 
7 cases were considered to be cases of recurrence. With the 
other 2 cases of recurrence 1 year after surgery in each group, 
there were 11 patients with recurrence: 6 in the REZ-contact 
group and 5 in the REZ-non-contact group, thus, there was no 
significant difference between the two groups in recurrence. 

Discomforts and complications 

Fever and vomiting mainly occur in the first 1 or 2 days 
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Table 2 Postoperative discomforts and complications 

Discomforts/complications REZ-contact decompression, n (%) REZ-non-contact decompression, n (%) P value

Discomforts (within 1 week)

Fever

0.193No 66 (58.9) 63 (67.7)

Yes (axillary temperature >37.2 ℃) 46 (41.1) 30 (32.3)

Vomiting

0.381No 90 (80.4) 70 (75.3)

Yes 22 (19.6) 23 (24.7)

Neurological complications (1 month after surgery)

0.043

No 93 (83.0) 86 (92.5)

Yes

Hearing loss 6 (5.4) 1 (1.1)

Mild facial palsy 12 (10.7) 4 (4.3)

Severe facial palsy 1 (0.9) 1 (1.1)

Subdural hematoma 0 (0.0) 1 (1.1)

Neurological complications (1 year after surgery)

0.502

No 110 (98.2) 93 (100.0)

Yes

Hearing loss 2 (1.8) 0 (0.0)

Mild facial palsy 0 (0.0) 0 (0.0)

Severe facial palsy 0 (0.0) 0 (0.0)

Subdural hematoma 0 (0.0) 0 (0.0)

REZ, facial root entry/exit zone.

postoperatively, and are mostly due to surgical trauma, 
implant material stimulation, and general anesthesia.

Hearing loss, as well as facial palsy is commonly reported 
after MVD surgery (31-36). The type of hearing loss in the 
present study could not be well defined, as the pure tone 
audiometry was not performed in every patient. However, 
the postoperative computerized tomography showed 
destruction and hydrops in mastoid air cells in patients 
with hearing loss. It has been reported that fluid entering 
the mastoid air cells and or bone-dust deposition during a 
craniotomy may result in conductive hearing loss (31,37-39). 
Avoiding open or effective closure of the mastoid antrum 
during craniotomy could prevent conducted hearing loss 
postoperatively (40-42). In the last 2 or 3 years, we did take 
measures to prevent fluid from entering the mastoid air 
cells. So, the lower incidence of hearing loss in the REZ-

non-contact group may be due to the modified craniotomy. 
As to sensorineural hearing loss, it may result from 
stretching of the vestibulocochlear nerve or direct trauma to 
the nerve (43). Therefore, hearing loss may be more related 
to the surgical manipulation, but not to the placement of 
the implants.

Facial weakness that occurs >24 hours after MVD can 
be defined as delayed facial palsy. However, the reported 
onset time, duration, as well as the severity of delayed facial 
palsy, varied in different studies. Liu et al. reported the onset 
time ranged from 0 to 30 days, and the duration from 10 to  
230 days (44). Hua et al. reported the onset time ranged from 
3 to 16 days, and the duration from 15 to 136 days; 29.41% 
patients had grade II palsy, 44.12% patients had grade III, 
14.71% patients had grade IV, 11.76% patients had grade 
V according to the House-Brachmann classification (45). 
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Rhee et al. reported the onset of palsy between 7 and 23 days 
and a recovery time from 25 days to 17 weeks; 61% patients 
had grade II palsy, 29% patients had grade III and 10% 
patients had grade IV (34). The onset time of facial palsy in 
the present study was mostly within 1 week after surgery, 
earlier than the reported. Twelve of 13 (92.3%) patients in 
the REZ-contact group and 4 of 5 (80.0%) patients in the 
REZ-non-contact group had grade II palsy, the degree of 
palsy was milder than the reported. Many HFS patients 
in China receive acupuncture treatment before MVD 
surgery. Acupuncture would not cause symptoms of palsy, 
but the muscle weakness and a decreased amplitude of facial 
compound motor action potential was reported (46). Thus, 
the existed facial weakness may be related to the early onset 
and the mildness of facial palsy. Heterogeneous stimulation 
by implants can directly irritate the facial nerve roots and 
induce facial palsy (47). Therefore, the lower incidence of 
facial palsy in the REZ-non-contact group may be due to 
the REZ-non-contact procedures. In addition to the reasons 
presumed above, other possible mechanisms causing facial 
palsy, such as viral reactivation (48-50), and microcirculation 
disturbance due to vasospasm (33,51), are also concerned. 
But all these proposed mechanisms remain unproven. 

Unlike other complications, subdural hemorrhage or 
hematoma is rare but fatal (52). Manipulations during 
surgery, such as brain retraction and unexplained rupture of 
the temporoparietal vessels, may be partly responsible for 
subdural hemorrhage or hematoma, especially in elderly 
patients (53). In the REZ-non-contact cohort, 1 patient 
developed a subdural hematoma 48 hours after MVD 
surgery. It is undeniable that the offending vessels in this 
procedure are usually moved away from the facial nerve and 
the implants sometimes need to be adjusted more often, 
which could, to some extent, increased the disturbance of 
offending vessels, and increasing the risk of intracranial 
hemorrhage. Of course, hypertension accompanied by 
atherosclerosis could also increase this risk (54).

The texture of polyester patch we used for MVD in 
the present study was a bit rough. Although its safety and 
effectiveness as an implant have been fully verified, it was 
possible that, in the REZ-contact group, the harder texture 
of polyester patch could have irritated the facial REZ and 
affected the short-term outcomes. But in fact, compared 
with studies using Teflon as the implants, the complete cure 
rate in the REZ-contact group in the present study was 
similar to or even higher (36,55). The incidence of transient 
hearing loss, facial palsy in the REZ-contact group was 
close to or lower than the incidence reported in other large-

sample studies (33,36,56). That is, the polyester patch is not 
inferior to Teflon in terms of effectiveness and safety.

Finally, the inherent bias in this work is inevitable 
because of its retrospective study design and the increasing 
surgical proficiency. Therefore, further prospective 
investigations on larger samples with long-term follow-ups 
are recommended to assess long-term outcomes of these 
procedures. 

Conclusions

The REZ-non-contact procedure demonstrates superiority 
in short-term postoperative outcomes by improving 
the immediate cure rate and reducing the short-term 
neurological complications. However, long-term outcomes, 
including complete cure rate, recurrence, and neurological 
complications, were similar between the REZ-non-contact 
procedure and the REZ-contact procedure. Because of the 
complexity of the neurovascular structure, not all patients 
are suitable for REZ-non-contact decompression. The 
transposition of offending vessels during this procedure may 
cause potential risk of hemorrhage. Given the limitations 
and potential risks, the REZ-non-contact procedure can 
be used as an alternative individualized strategy but is 
unsuitable to act as a guide principle for implant placement.
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Table S1 Outcomes at different follow-up time points

Postoperative outcomes REZ-contact decompression, n (%) REZ-non-contact decompression, n (%) P value

Immediate 0.047

Complete cure 91 (81.3) 86 (92.5)

Partial relief 19 (17.0) 6 (6.5)

Ineffectiveness 2 (1.8) 1 (1.1)

1 week 0.026

Complete cure 81 (72.3) 82 (88.2)

Partial relief 12 (10.7) 4 (4.3)

Reappearance 17 (15.2) 7 (7.5)

Ineffectiveness 2 (1.8) 0 (0)

1 month 0.159 

Complete cure 92 (82.1) 86 (92.5)

Partial relief 10 (8.9) 3 (3.2)

Reappearance 9 (8.0) 4 (4.3)

Ineffectiveness 1 (0.9) 0 (0)

3 months 0.226

Complete cure 95 (84.8) 87 (93.5)

Partial relief 8 (7.1) 3 (3.2)

Reappearance 8 (7.1) 3a (3.2)

Ineffectiveness 1 (0.9) 0 (0)

6 months 0.415

Complete cure 98 (87.5) 87 (93.5)

Partial relief 6 (5.4) 2 (2.2)

Reappearance 7b (6.3) 4c (4.3)

Ineffectiveness 1 (0.9) 0 (0)

12 months 0.729

Complete cure 101 (90.2) 87 (93.5)

Partial relief 5 (4.5) 2 (2.2)

Reappearance 5d (4.5) 4 (4.3)

Ineffectiveness 1 (0.9) 0 (0)

24 months 0.534

Complete cure 100 (89.3) 86 (92.5)

Partial relief 4 (3.6) 1 (1.1)

Reappearance 7e (6.3) 6f (6.5)

Ineffectiveness 1 (0.9) 0 (0)

Delayed reappearance: a, blepharospasm re-emerged in 1 case at 3 months; b, 1 case relapsed at 5 months; c, 2 cases relapsed at 3– 
6 months; d, 3 cases relapsed at 6–12 months; e, 2 cases relapsed after 12 months; f, 2 cases relapsed after 12 months. REZ, facial root 
entry/exit zone. 
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Table S2 Complete cure at different follow-up time points 

Follow-up time points 
Complete cure, n (%)

P value
REZ-contact decompression REZ-non-contact decompression

Immediate 91 (81.3) 86 (92.5) 0.020

1 week 81 (72.3) 82 (88.2) 0.005

1 month 92 (82.1) 86 (92.5) 0.029

3 months 95 (84.8) 87 (93.5) 0.049

6 months 98 (87.5) 87 (93.5) 0.146

12 months 101 (90.2) 87 (93.5) 0.384

24 months 100 (89.3) 86 (92.5) 0.433

REZ, facial root entry/exit zone.

Table S3 Partial relief at different follow-up time points 

Follow-up time points 
Partial relief, n (%)

P value
REZ-contact decompression REZ-non-contact decompression

Immediate 19 (17.0) 6 (6.5) 0.022

1 week 12 (10.7) 4 (4.3) 0.088

1 month 10 (8.9) 3 (3.2) 0.095

3 months 8 (7.1) 3 (3.2) 0.351

6 months 6 (5.4) 2 (2.2) 0.297

12 months 5 (4.5) 2 (2.2) 0.4595

24 months 4 (3.6) 1 (1.1) 0.380

REZ, facial root entry/exit zone.

Table S4 Cumulative reappearance after the initial complete cure 

Follow-up time points 
Cumulative reappearance, n (%)

P value
REZ-contact decompression REZ-non-contact decompression

1 week 17 (18.7) 7 (8.1) 0.041

1 month 17 (18.7) 7 (8.1) 0.041

3 months 17 (18.7) 8 (9.3) 0.073

6 months 18 (19.8) 10 (11.6) 0.137

12 months 21 (23.1) 10 (11.6) 0.045

24 months 23 (24.3) 12 (14.0) 0.059

REZ, facial root entry/exit zone.
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