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Abstract This study investigates symptomrelief in patients

whose hemifacial spasms (HFS) were completely relieved

following microvascular decompression (MVD). Patients

with HFS who were operated on from January 2007 to May

2011, at our department, were studied. The medical records

and operation videos of each patient were reviewed. Follow-

up was performed via telephone communication. A total of

410patientswithHFSwere divided into twogroups:GroupA

(277 cases): HFS caused by small vascular compression, and

Group B (133 cases): HFS caused by vertebral artery com-

pression.Magnetic resonance imaging (MRI) was performed

on all the patients to rule out those with secondary HFS.

Patients who had undergone previous MVD were also ex-

cluded at that time. In all, 462 patients underwent MVD for

HFS in our center during the study period. Follow-up was

available for 410 patients. In the small vascular compression

cohort, 72 (72/277, 26.0 %)HFSpatients achieved reliefwith

delayed healing. While in the vertebral artery compression

cohort, 52 (52/133, 39.1 %) HFS patients experienced relief

with delayed healing. There was significant difference be-

tween these two cohorts (P\ 0.05). 93.75% of delayed

healing patients were cured and experienced spasm relief

within 6 months. Surgeons should be aware that delayed

symptom relief afterMVD forHFS ismore common than has

been reported, and time course of symptom relief is various as

well as unpredictable; however, most HFS patients are cured,

and experience spasm relief within 6 months.
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Introduction

Most neurosurgery experts have accepted the efficiency of

microvascular decompression (MVD) for treatment of

hemifacial spasm (HFS), which has a high cure rate [1].

However, we discovered delayed spasm relief amongst a

number of patients in our normal clinical practices. Over a

53-month period from January 1, 2007 to May 31, 2011,

we prospectively and retrospectively collected information

on 462 patients with HFS who were evaluated in our

center. 144 cases showed delayed spasm relief. We ana-

lyzed the postoperative cure-delay of distinct offending

vessels in patients with HFS following MVD, and inves-

tigated pathogeneses and treatment principles.

Materials and methods

We studied patients with HFS who were operated on from

January 2007 to May 2011 at Drum Tower Hospital’s

Department of Neurosurgery at the School of Medicine in

Nanjing University in Nanjing, China. Each patient’s

medical records and operation videos were reviewed.

Follow-up was performed via telephone communication.

We were unable to follow-up with 52 patients, due to

outdated contact numbers and deaths caused by severe

diseases.

The diameters of the anterior inferior cerebellar artery

(AICA) and posterior inferior cerebellar artery (PICA)

were smaller than the vertebral artery (VA). Moreover,

AICA and PICA vessels were separated from the facial
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nerve root easily, and there was no statistical difference

between the cure rate and the delayed healing rate of the

two vessels. We assigned AICA and PICA to the small

vascular compression group.

A total of 410 patients with HFS were divided into two

groups: Group A (277 cases): HFS caused by small vas-

cular compression (149 cases of AICA; 128 cases of PICA)

and Group B (133 cases): HFS caused by vertebral artery

compression. Magnetic resonance imaging (MRI) was

performed for all the patients to rule out those with sec-

ondary HFS. Patients who had undergone previous MVD

were also excluded at this time.

Facial nerve microvascular decompression

After suboccipital retrosigmoidal craniotomy, the cerebel-

lopontine angle is exposed. Subsequently, an inspection of

the root exit zone (REZ) of the facial nerve from the

brainstem takes place. After microsurgical dissection of the

vessel from the facial nerve, a Teflon sponge is placed

between the brainstem and vessel, to permanently prevent

vascular compression. During the operation, brainstem

auditory evoked potentials (BAEPs) for hearing loss and

abnormal muscle response (AMR) wave, which is regarded

as an exclusive electrophysiological phenomenon of HFS,

were closely monitored, which facilitated a complete

decompression.

Statistical analysis

Statistical analysis for outcomes was performed using the

Fisher exact test and the FREQ procedure from Statistical

Analysis Systems. Statistical significance was inferred at

P\ 0.05.

Results

Operative findings

The responsible blood vessel is divided into small vascular

compression and vertebral artery compression types, based

on the preoperative cranial MRI combined with intraop-

erative findings. The small vascular compression type is

characterized in that: REZ of the facial nerve from the

brainstem with small vessel cyclic-like, point-like or loop-

like compressions. The small vessel type can be easily

separated from the facial nerve root. This type is the most

common cause of HFS. We released the responsible vessel

first, and then shifted the vessel after the tension reduction.

Teflon sponges were placed out the facial nerve compres-

sion point to decompress the facial nerve root.

The vertebral artery compression type includes: (1) the

vertebral artery combined with small vascular compres-

sions, often present as a thickened, shifted vertebral artery

which compresses the facial nerve. During the operation,

we found that the accompanying small vessel, beneath the

vertebral artery, was the actual responsible vessel after

shifting the vertebral artery. In this case, we released and

removed the vertebral artery in the lower cranial nerve

level first, and then placed a Teflon sponge to expose the

facial nerve root and acquire sufficient operative space.

After the facial nerve root was revealed, we discovered that

the small accompanying vascular was the responsible

vascular. Afterwards, we isolated the small vascular with a

Teflon sponge to decompress the facial nerve root. In a few

cases, the facial nerve root was only exposed with diffi-

culty. We built a bridge for the vertebral artery, and then

placed one Teflon sponge in the lower cranial nerve level

and another in the distal vertebral artery. Eventually, we

removed the responsible vascular to prevent vascular

compression. (2) Vertebral basilar artery compression

alone, which is rare and difficult to operate on.

Outcomes

A total of 462 patients underwent MVD for HFS at our

center during the study period. Follow-up was available for

410 patients. In the small vascular compression cohort, 74

(74/277, 26.7 %) HFS patients experienced relief with

delayed healing. While in the vertebral artery compression

cohort, 70 (70/133, 52.6 %) HFS patients experienced re-

lief with delayed healing. There was significant difference

between these two cohorts (P\ 0.05).

93.75% of delayed healing patients were cured and ex-

perience spasm relief within 6 months. The course of de-

layed symptom relief over time is shown in Table 1. The

AMR wave vanished in all of the patients postoperatively.

120 patients in 144 cases without symptom relief under-

went electrophysiological monitoring again the next day,

and AMR was recorded in 118 individuals. Among the 118

who were AMR positive, 112 patients obtained relief

within 6 months.

Table 1 Distribution of time

course of symptom relief
Time course No. cases %

Total 144 100

1 month 69 47.9

2 months 27 18.7

3 months 25 17.4

6 months 14 9.7

12 months 6 4.2

[12 months 3 2.1
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Discussion

HFS, a syndrome of unilateral facial nerve hyperactive

dysfunction, is a common cranial nerve disease, which is

characterized by slight intermittent twitching of a single

facial muscle, and gradually becomes more intense and

frequent, eventually spreading to involve other facial

muscles. HFS is a severe functional disease that causes

impairment in patients’ quality of life. Clinical surveys

suggest that the prevalence rate of HFS is ten out of

100,000 persons in the United States’ and Norway’s

populations [2, 3]. Moreover, it is most common within

Asian populations [4].

HFS is generally caused by pulsatile vascular com-

pression on the 7th nerve REZ [5–7]. MVD has been

established for the treatment of HFS, and is efficacious and

durable [8]. With the development of microsurgical tech-

niques, the cure rate of MVD has increased significantly

[9]. However, the cure rate of MVD has been reported to

range from approximately 70 to 99.3 % [10, 11]. Our de-

partment performed approximately 2000 MVD surgeries in

the past ten years, for which the cure rate is 91.7 %. Upon

review of our cases, we found that our attainment of a

satisfactory cure rate is greatly impacted by our ability to

make accurate, strategic procedural choices that are in

accordance with the different type of offending vascular

facial nerves.

For small vascular compressed facial nerves, we re-

leased the offending vessel first. A wide arachnoid dis-

section was then performed to reduce the offending vessel

tension and make the vessel more movable. Teflon was

interposed at the facial nerve compression point to de-

compress the facial nerve root. We avoided placing Teflon

sponges between the vessel and the facial nerve root, in

case of postoperative invalidation or recurrence.

In the case of a vertebral artery compressed facial nerve,

we cut the arachnoid from the lower cranial nerve level to

the facial nerve level, fully freed the vertebral artery, and

then built a bridge for it. We then placed Teflon in the

lower cranial nerve level, and then placed a Teflon sponge

in the distal vertebral artery to expose the facial nerve root

and acquire sufficient operative space. After the facial

nerve root was revealed, we would be able to find that the

small accompanying vascular was the vascular that was

actually responsible. Afterwards, we isolated the small

vascular with a Teflon sponge to decompress the facial

nerve root. In such cases, operations needed to be gentle

and careful, and it was important to probe accompanying

small blood vessels to avoid omitting an offending vessel.

In our study, 144 patients showed delayed disappearance

of symptom after operation. The rate of delayed symptom

disappearance was 35.1 %. It is well known that patients

have various rates of symptom disappearance after MVD.

The highest reported percentage of the delayed disappear-

ance was 61.8 % [12]. After MVD for HFS, there are

various reports of symptom improvement over the course

of time [13, 14]. The average postoperative symptom du-

ration ranges from days to years. Sindou et al reported

postoperative symptom disappearance over more than

3.5 years [15]. In our research, the vertebral artery com-

pression group contained one case in which a patient’s

healing was delayed for 2 years. In terms of the postop-

erative outcome and complications, there are no significant

differences between these two different compression

groups; however, there was a significant difference in cure

rate between these two groups.

Delayed symptom disappearance after MVD for HFS is

more common than has been reported. For the patho-

geneses of HFS, four hypotheses of delayed healing are

most recognized. One of the recognized pathogeneses of

HFS is the compression of the facial nerve root by the

vascular, which causes the demyelination of the nerve

fibers to occur. The restoration of the facial nerve’s

physiological function does not take place immediately

following MVD’s relief of vascular compression. Symp-

toms are relieved over different courses of time, according

to the extent of various compressions.

The second hypothesis is that hyperexcitability in the

facial motor nucleus is generated as the facial nerve

stimulated by the offending vascular. For patients with

severe facial motor nucleus compression injury, especially

when thick, tortuous, arteriosclerotic vertebral arteries with

strong pulsatile impact force are responsible for the com-

pression, the reduction of facial motor nucleus excitability

will occur over a certain amount of time after MVD.

The third hypothesis is that MVD may cause edema of

the facial nerve. Facial nerve injury induced by vascular

compression, combined with nerve edema, may cause

postoperative symptoms to worsen or persist for a period of

time. Spasms disappear when the facial nerve’s function

returns to normal after the edema subsides. Another hy-

pothesis is that, despite sufficient decompression by MVD,

the facial nerve root is still likely to be offended by Teflon

cotton and cerebrospinal fluid’s transferred pulsatile as-

sault. This slight pressure can lead to prolonged duration of

postoperative symptoms.

In our study, 144 patients showed delayed disappearance

of HSF after MVD, and the delay healing rate was 35.1 %

(144/410). In the small vascular compression group, 74

(74/277, 26.7 %) HFS patients experienced symptom relief

with delayed healing. While in the vertebral artery com-

pression group, 70 (70/133, 52.6 %) HFS patients were

cured with delayed healing. There was significant differ-

ence between these two groups (P\ 0.05). 93.75 %
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delayed healing patients were cured with spasm relief

within 6 months.

The reason why the delayed healing rate of vertebral

artery compression groups is higher than that of small

vascular compression groups may be due to these two

hypotheses: The first hypothesis is that the vertebral artery

compresses the facial nerve severely, which causes the

demyelination of the nerve fibers to occur and results in

hyperexcitability in the facial motor nucleus. In these

cases, the surgery has fully decompressed the facial nerve.

The restoration of physiological function to the facial

nerve, and the reduction of facial motor nucleus ex-

citability, requires a certain amount of time following

MVD. The second hypothesis is that the operative space in

the vertebral artery compression group is relatively narrow.

The pulsatile impact of the blood vessel may be transferred

to the facial nerve root via Teflon cotton and cerebrospinal

fluid. However, the exact reason for the delay in healing

still needs further study. AMR is considered to be a useful

indicator, which aids in the intraoperative complete de-

compression of the facial nerve. Among all of the patients

without immediate symptom relief, 94.9 % patients ob-

tained relief within 6 months.

Conclusion

Surgeons should be aware that delayed spasm disappear-

ance after MVD for HFS is common, and most cases are

cured with spasm relief within 6 months. For patients who

experience no significant improvement in symptoms after

MVD, we suggest avoiding reoperation in a short term. The

effect of MVD takes at least 2 years to be fully evaluated.
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