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gram (EMG) during MVD procedures. Some authors reported 
that the disappearance or decreased amplitude of the LSR after 
MVD was associated with postoperative spasm relief or a favor-
able clinical outcome6,19). On the other hand, other authors sug-
gested that the disappearance or persistence of an abnormal re-
sponse in the intra-operative monitoring after decompression 
cannot predict the improvement of facial spasm and its effec-
tiveness may be questionable3,7,9). There have been many reports 
on the association between LSR findings after decompression 
and the clinical outcome of hemifacial spasm.

Few reports described the association between the disappear-
ance of LSR before and after MVD and the post-operative re-

INTRODUCTION

Hemifacial spasm (HFS), a syndrome that involves unilateral 
involuntary twitching and contractions of facial muscles, is 
caused by vascular compression of the facial nerve at the root 
exit zone. Microvascular decompression (MVD) has been estab-
lished as an effective surgical procedure for hemifacial spasm1,18). 
In patients with HFS, the lateral spread response (LSR), pro-
duced by electrical stimulation of one branch of the facial 
nerves, is recorded from facial muscles after facial nerve stimu-
lation. Møller and Jannetta12-14) eloquently described the LSR to-
gether with the use of an intra-operative evoked electromyo-
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duration was 40.9±6.9 months (range : 25-51 months) (Table 1).

Intra-operative monitoring with EMG
From the time of the administration of general anesthesia to 

the dural closure, continuous facial EMG was monitored using 
needle EMG recordings from the orbicularis oculi, orbicularis 
oris, and mentalis muscles with the Viking IV (NicoletTM). The 
brainstem auditory evoked potential was also determined in all 
the patients. Depolarizing muscle relaxants were not used (except 
before the intubation). Bipolar stainless needle electrodes were 
subdermally placed in the mentalis muscles. A lateral spread re-
sponse appeared in the other facial muscles during the subder-
mal stimulation of the temporal branch of the facial nerve. We 
used stimuli of a 0.1-0.2 msec pulse wave with an intensity of 
5-30 mA. There were nine check points to detect when the LSR 
disappeared : 1) after the administration of the anesthesia, 2) be-
fore the dural opening, 3) immediately after the dural opening, 4) 
at the time of the CSF drainage, 5) before the decompression, 6) 
during the dissection, 7) after the decompression, 8) before the 
dural closure, and 9) after the dural closure. The patients were 
classified into two groups according to the timing of their LSR 
disappearance : Group A [in which the LSR disappeared after the 
decompression (7-9)] and Group B [in which the LSR disap-
peared before the decompression (1-6)]. Of the 199 patients in 
whom the LSR disappeared during the surgery, 128 (64.3%) were 
placed in Group A and 71 (35.7%), in Group B.

Surgical procedures 
One surgeon performed all the microvascular decompression 

surgery procedures in the authors’ institute. All patients were 
put under general anesthesia using a lateral suboccipital retrosi-
gmoid approach and auditory brainstem evoked potentials, 
which are well described in the literature10,11,16). After the dura 
mater was opened and the CSF was drained, appropriate brain 

sult of spasm. Kim et al.8) reported that when comparing two 
groups based upon whether the LSR disappeared before or after 
decompression, facial EMG monitoring of the LSR is helpful in 
predicting outcomes. This factor must be considered a prog-
nostic factor of HFS after MVD, together with the disappear-
ance or persistence of the LSR after decompression. In that paper, 
the mean follow-up duration was 17.9 months (range : 12-27 
months) less. Reports on the correlation between the disappear-
ance or persistence of the LSR after MVD and clinical out-
comes usually had a follow-up duration of less than about two 
years5,7,17). In the authors’ institute, their senior colleague (S.
H.L.) has also checked continuous intra-operative LSR moni-
toring during MVD and the clinical outcomes of hemifacial 
spasm. Furthermore, long-term clinical follow-up data over two 
years were collected on the intra-operative monitoring results.

It was hypothesized that the disappearance of the LSR before 
and after MVD also predicts the long-term clinical outcomes 
over two years. This study was conducted to clarify the long-
term effectiveness of intra-operative electromyography during 
MVD for HFS. In the authors’ prospective study, we investigat-
ed the association between the disappearance of LSR before 
and after MVD for the prediction of the short- and long-term 
clinical outcomes of HFS.

MATERIALs AND METHODS

Patient populations
Between June 2006 and December 2008, 244 patients with HFS 

who underwent MVD were prospectively pooled, together with 
their intra-operative facial EMG recordings. The patients includ-
ed those with typical symptoms of HFS, disappearance of an ab-
normal LSR before or after MVD, and a minimum follow-up pe-
riod of at least two years were included. Forty-five of the 244 
patients were excluded because of persistent LSR after decom-
pression (n=22, 9.0%), the non-existence 
of an LSR from the start of their surgery 
(n=4, 1.6%), re-operation (n=15, 6.1%), 
and follow-up loss (n=4, 1.6%). For the 
patients in whom no LSR was observed, 
much effort was made to make the LSR 
appear, such as the use of a low-dose 
muscle relaxant or repositioning of the 
insertion site of the EMG needle. De-
spite these efforts, the LSR could not be 
induced in four of the 244 patients 
(1.6%), although they showed typical 
HFS. Thus, 199 patients were included 
in this study. Fifty-six of them were men 
and 143 were women aged 25-85 years, 
with a mean value of 58.5±10.3 years. 
The symptom duration varied from 3 to 
480 months, with a mean value of 
67.3±65.7 months. The mean follow-up 

Table 1. Demographic data of the two groups in which the LSR disappeared after and before micro-
vascular decompression

Variable Group A Group B p-value
No. of patients 128 71 -
Mean age (yrs)   58.6±10.5 58.3±9.9 0.236
Mean duration of symptom (yrs)   73.1±64.7   66.8±66.7 0.513
Gender (M : F) 34 : 94 22 : 49 0.515
Location (Rt. : Lt.) 66 : 62 33 : 38 0.459
Mean follow-up duration (mo) 40.6±6.7 41.3±7.4 0.765
Offending vessel
Anteroinferior cerebellar artery (AICA) 25 17 -
Posteroinferior cerebellar artery (PICA) 62 28 -
Vertebral artery (VA)   2   3 -
AICA+PICA 20 16 -
AICA+VA   3   0 -
PICA+VA 12   5 -
Vein   1   0 -
AICA+PICA+VA  3   2 -

LSR : lateral spread response
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the 199 patients in whom the LSR disappeared during the sur-
gery showed complete relief of HFS over two years. Over the 
more than three-year follow-up, 98 (64.1%) of the 153 patients 
showed complete relief of HFS. None of the patients had intra-
cranial hemorrhage or died. The post-operative complications 
included transient hearing loss in one patient (0.5%), facial pal-
sy in five patients (2.5%), post-operative wound infection in 
three patients (1.5%), cerebrospinal fluid rhinorrhea in one pa-
tient (0.5%), and tongue sensory change in one patient (0.5%).

Disappearance of LSR before and after MVD and 
clinical outcome

For the analysis of the efficacy of intra-operative facial EMG 
monitoring, the 199 subject patients were divided into two 
groups depending on the disappearance of their LSR before or af-
ter their decompression. Group A included 128 patients (64.3%) 
in whom the LSR disappeared after the decompression, and 
Group B included 71 patients (35.7%) in whom the LSR disap-
peared before the decompression. In the one-week outcomes af-
ter the surgery, HFS was completely relieved in 75 (58.6%) pa-
tients in Group A and 39 (54.9%) patients in Group B. At three 
months post-operatively, complete relief occurred in 87 (68.0%) 
patients in Group A and 44 (62.0%) patients in Group B. In the 
one-year follow-up examination, 101 (78.9%) patients in Group 
A and 34 (47.9%) patients in Group B were completely cured. In 
the post-operative two-year examination, 107 (83.6%) patients 
showed complete HFS relief in Group A, and 37 (52.1%) patients 
showed complete spasm relief in Group B. In the post-operative 
three-year examination, complete relief occurred in 73 (74.5%) 
patients in Group A and 25 (45.5%) patients in Group B. The 
complete relief rate of Group A was higher than that of Group B 
after one-, two-, and three-year follow-up (Fig. 1). There were 
statistically significant differences between the one-year (p val-
ue=0.002), two-year (p value=0.0001), and three-year (p val-
ue=0.003) follow-up results for the two groups. There were no 
statistically significant differences in the results after one week (p 
value= 0.642) and three months (p value=0.261) (Table 2).

DISCUSSION

LSR is usually immediately reduced with decompression of the 
facial nerve root. There is still much controversy, however, over 

relaxation was achieved. Gentle elevation of the cerebellum ex-
posed the compressed root exit zone of the facial nerve. Teflon 
felt implants were used for the decompression. Water-tight du-
ral closure was performed, with several pieces of muscle inter-
posed between the interrupted sutures.

Statistical analysis
A statistical analysis was performed with commercial software 

(SPSS V15.0, SPSS Inc., Chicago, IL, USA). The data are present-
ed as means±standard deviations. A chi-square test was used to 
assess the statistical significance of the independent variables of 
the two groups, and an independent t-test was used to compare 
the degrees of the clinical outcomes of the two groups.

RESULTS

Spasm-free outcomes and post-operative 
complications

All 199 patients were followed for 40.9 months (range : 25-51 
months). The clinical data evaluations were performed one week, 
three months, one year, two years, and three years after the MVD 
surgery. To assess the effects of the MVD surgery, a more than 
90% improvement in the spasm was defined as complete relief; 
>50%, partial relief; and a <50% decrease in symptoms or un-
changed symptoms, as no relief. In this study, 144 (72.4%) of 

Table 2. Clinical results of the two groups regarding the disappearance of the LSR after and before the microvascular decompression after one week, 
three months, and one, two, and three years

Spasm relief
1 week 3 months 1 year 2 year 3 year

Group A  
(n=128)

Group B  
(n=71)

Group A  
(n=128)

Group B  
(n=71)

Group A  
(n=128)

Group B  
(n=71)

Group A  
(n=128)

Group B  
(n=71)

Group A  
(n=98)

Group B  
(n=55)

No  (<50%) 5 (3.9) 6 (8.5) 5 (3.9) 4 (5.6)   4 (3.1) 2 (2.8)   3 (2.3) 2 (2.8) 2 (2.0)   1 (1.8)
Partial (50-90%) 48 (37.5) 26 (36.6) 36 (28.1) 23 (32.4)   23 (18.0) 35 (49.3)   18 (14.1) 32 (45.1) 23 (23.5) 29 (52.7)
Complete (>90%) 75 (58.6) 39 (54.9) 87 (68.0) 44 (62.0) 101 (78.9) 34 (47.9) 107 (83.6) 37 (52.1) 73 (74.5) 25 (45.5)
p-value 0.642 0.261 0.002 0.0001 0.003

LSR : lateral spread response

Fig. 1. Mean value of the improved percentage of the spasm compared 
to the initial symptom according to the follow-up duration. This graph 
shows remarkable differences in these values between Groups A and B, 
since the post-operative one-year follow-up.
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low-up periods of over two years.
Unlike previous results8), the three-month spasm-free results 

did not differ significantly. It may take time before the motor 
nucleus hyper-excitability of the facial nerve decreases and its 
re-myelination process is completed. Several authors have pro-
posed that in some patients, once the vascular compression is 
resolved, the motor nucleus hyperactivity starts to decline slow-
ly and normalizes over a few months to a few years4-6).

Considering the lower spasm relief rate in Group B (in which 
the LSR disappeared before the decompression) than in Group 
A (in which the LSR disappeared after the decompression), it 
cannot be intra-operatively confirmed if the LSR disappearance 
in the patients in Group B was actually due to the decompres-
sion of the conflicting vessel, because the LSR disappeared be-
fore the decompression. Thus, more careful and adequate de-
compression between the offending vessel and the facial nerve 
root exit zone may be needed to improve the clinical outcomes 
of MVD.

Although the LSR disappearance before MVD had poorer 
outcomes, it is not based on scientific evidence and cannot be 
proven logically. Moreover, in these patients, despite the knowl-
edge of the need for more careful and adequate decompression, 
it is not known how much or where the Teflon felt must be add-
ed. Furthermore, a study to determine the scientific cause of 
this phenomenon may be needed.

CONCLUSION

In this study, it was found that patients in whom the LSR disap-
peared after the decompression had better prognoses than those 
in whom the LSR disappeared before the decompression in the 
long-term follow-up periods of over two years. Thus, intra-oper-
ative facial EMG monitoring is helpful in predicting HFS prog-
nosis and verifying the decompression of the facial nerve.

In patients in whom the LSR disappeared before the decom-
pression, the facial nerve should be more carefully and adequate-
ly decompressed.
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