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Abstract
Background Although microvascular decompression (MVD)
surgery has been widely accepted as an effective treatment for
hemifacial spasm (HFS), delayed facial palsy (DFP) is not an
unusual complication, but it has only been sporadically de-
scribed in the literature. The purpose of this study was to
examine the probability of occurrence, the risk/predisposing
factors, and the prognosis and timing of DFP.
Methods A prospective cohort study was conducted that in-
cluded patients diagnosed with HFS and treated by MVD at
our institution. All patients were followed up at the outpatient
department or by telephone from December 2009 to Decem-
ber 2014. Categorical variables were analyzed using the
Pearson’s Chi-square test or Fisher’s exact test. Continuous
variables were compared using the independent Student’s t-
test. The Spearman rank test was used to determine the cor-
relation between the time of onset and the duration of DFP.
The risk/predisposing factors were analyzed by the logistic
regression method.
Results We enrolled 248 patients who were treated by MVD
for HFS. During the follow-up period, 16 patients (6.5 %)
developed DFP. Fifteen of those patients had a complete re-
covery, and in one patient the facial palsy did not resolve. The
average onset time was 10.2 days (range, 2–30 days) after

surgery, and the mean duration of DFP after MVD, with ex-
clusion of the permanent facial palsy patient, was 59.7 days
(range, 7–220 days). The time of onset was correlated with the
duration of DFP after MVD (p=0.036). Furthermore, hyper-
tension contributed to DFP (odds ratio [OR] 4.226, 95 % con-
fidence interval [CI] 1.089–16.401, p=0.037).
Conclusions Although the degree of facial palsy was variable,
most patients experienced a complete recovery without requir-
ing any special treatment. DFP may be a self-healing disease
that resolves spontaneously without any treatment. The time
of onset was correlated with the duration of DFP; i.e., an
earlier development of DFP corresponded with a shorter du-
ration, whereas a later development of DFP correspondedwith
a longer duration. Our results also suggest that hypertension
contributes to DFP.
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Introduction

Microvascular decompression (MVD) is currently a highly
accepted and effective method for the treatment of hemifacial
spasm (HFS), a disease generally believed to be caused by
vascular compression of the facial nerve root exit zone.
MVD has been reported to have an 85–90 % cure rate for
HFS, an 84 % success rate at 10 years after surgery, and an
operative morbidity of less than 10 % [8].

However, the results of MVD surgery are not always satis-
factory due to complications. The reported complications after
MVD include facial palsy, hearing impairment, hoarseness,
intracranial hemorrhage, wound infection, meningitis, verte-
bral artery injury, and CSF leakage [2, 8, 11, 20, 21]. Among
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those complications, delayed facial palsy (DFP) is themost com-
monly reported. DFP displays a relatively sudden onset and
usually occurs over a 24-h period after the operation. Further-
more, DFP usually has a negative effect on the patient’s psycho-
logical status, generating great stress on the patient and causing
them to question the efficacy of the operation and be concerned
about the prognosis of their DFP. If doctors are not familiar with
the characteristics of DFP after MVD, they cannot help alleviate
the psychological burden on the patient, which may result in
overtreatment. Therefore, the purpose of this study was to exam-
ine the probability of occurrence, the risk/predisposing factors,
and the prognosis and timing of DFP.

Patients and methods

Cohort definition

This prospective cohort study included consecutive patients
treated with MVD for HFS by the senior author of this man-
uscript (Heng Zhang) at the Neurosurgery Department ofWest
China Hospital between December 2009 and December 2014.
These patients presented with an insidious onset of fine
twitching of the orbicularis oculi muscle and gradually
downward-spreading spasms in their ipsilateral facial expres-
sion muscles. All patients underwent preoperative magnetic
resonance (MR) examination. The possibi l i ty of
neurovascular conflict was investigated preoperatively using
MR cranial nerve hydrographic imaging [22]. Patients with
symptomatic HFS secondary to tumors were excluded from
this study. All the patients mentioned in this article gave their
consent for inclusion in this submission.

Follow-up and data collection

All patients were followed up at the outpatient department or by
telephone for at least 6 months following surgery (mean,
24 months, range, 6–67months). We investigated the following
clinical characteristics: age, sex, spasm side, facial nerve block
before MVD (botulinum toxin treatment), duration of symp-
toms, hypertension, diabetes, HBV infection, HSV infection,
smoking status and alcohol use, offending vessels, Chiari’s mal-
formation, electrophysiological monitoring results, postopera-
tive HFS recurrence, and complications. Furthermore, we re-
corded the onset time and the duration of DFP after MVD.

Surgical techniques

Under general anesthesia, the patient was placed in a lateral
park bench position with frame fixation of the head. All pro-
cedures were performed via a lateral retrosigmoid suboccipital
approach. A tapered retractor blade was placed over the rubber
dam, and cottonoid previously placed after a craniectomy and

dural incision and drainage of the cerebrospinal fluid. After
careful dissection of the arachnoid membrane and gentle re-
traction of the flocculus, the root exit zone of the facial nerve
was observed. When the diagnosis of neurovascular conflict
was confirmed, several Teflon threads were inserted between
the offending vessels and the facial nerve. During manipula-
tion of the VII and VII nerves, to help achieve complete de-
compression, brainstem auditory evoked potentials were
closely monitored to assess hearing loss, and facial electromy-
ography was used to closely monitor the lateral spread re-
sponse phenomenon [9, 22].

Statistical analyses

Categorical variables were analyzed using the Pearson’s Chi-
square test or Fisher’s exact test and are expressed as frequen-
cies and percentages. Continuous variables were compared
using the independent Student’s t test and are expressed as
the means±SD.

The Spearman rank test was used to determine the correla-
tion between the onset time and the duration of DFP after
MVD.

A multivariate logistic regression analysis was designed to
determine the risk/predisposing factors of DFP after MVD.
The analyzed variables included spasm side (left or right),
duration of symptoms (years), offending vessels (AICA, PI-
CA, VA, or other vessels), postoperative recurrence of HFS
(yes or no), hypertension (yes or no), HBV infection (yes or
no), Chiari’s malformation (yes or no), complications (yes or
no), smoker (yes or no), and alcohol use (yes or no). The
dependent variable was the status of the patient during
follow-up (1=DFP, 0=no DFP).

SPSS statistics 22.0 software for Mac (IBM Corporation)
was used for all analyses. The associations were considered to
be statistically significant when p values were <0.05.

Results

From December 2009 to December 2014, 266 consecutive
patients were admitted to the Department of Neurosurgery
of West China Hospital for the treatment of HFS. Among
them, one patient was diagnosed with HFS secondary to a
tumor, and 17 patients were lost to follow-up. Thus, 248
HFS patients were included in the study cohort. We di-
vided the cohort into two groups: the first group (group I)
contained patients without DFP, and the second group
(group II) contained patients with DFP. The basic charac-
teristics of the cohort are documented in Table 1. Infor-
mation regarding complications is displayed in Table 2.
Facial palsy was graded using House–Brackmann grad-
ing. DFP grading information is shown in Table 3. During
the follow-up period, 16 patients with a mean age of
51.8 years (range, 37–67 years) suffered from DFP after
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MVD. The time of onset and the duration of DFP after
MVD for those 16 patients are shown in Fig. 1. The av-
erage onset time of DFP after MVD in our study was
10.2 days (range, 2–30 days), and the mean duration of
DFP, calculated after excluding the permanent facial palsy
patient, was 59.7 days (range, 7–220 days). The probabil-
ity of developing DFP was analyzed using Kaplan–Meier
curves (Fig. 2).

The Spearman rank test showed a correlation between the
onset time and duration of DFP after MVD (p=0.039).

The multivariate logistic regression analysis identified one
factor that may be related to DFP: hypertension (odds ratio
[OR] 4.226, 95 % confidence interval [CI] 1.089–16.401, p=
0.037). The other examined factors (spasm side, duration of
symptoms, offending vessels, HBV infection, Chiari’s malfor-
mation, postoperative reoccurrence of HFS, complications,
smoking, and alcohol use) were not significantly associated
with DFP (Table 4).

Discussion

Lovely et al. and Kim et al. reported a DFP incidence of
2.8–8.3 % in patients undergoing MVD for HFS [10, 12,
14, 15, 17, 18], which is similar to the incidence of DFP
of 6.5 % observed in our study. The reported average
onset time of DFP following MVD is 8.0–12.1 days [10,
12, 14, 15, 17] and the mean duration of DFP following
MVD is 39.9–189 days [10, 12, 14, 15, 17]. In our study,
the average onset time and duration of DFP were 10.2 and
70.5 days, respectively. Data collected from previously
published studies are summarized in Table 5.

Several authors have reported that DFP completely re-
solves in most patients, even with variable degrees of
facial palsy [10, 12, 14, 15, 17, 18]. In our study, 15
patients with DFP experienced complete recovery; how-
ever, in one patient, DFP progressed to permanent facial
palsy, although the House–Brackmann grade of the facial
palsy in that case changed from grade III to grade II dur-
ing the follow-up period. Two additional patients suffered

Table 1 Characteristics of the 248 study patients

Total (n=248) Group I (n=232) Group II (n=16) p value

Age (years) 46.7±10.3 46.8±10.3 51.8±8.7 0.043

Sex 0.147

Male 83 (33.5 %) 75 (32.3 %) 8 (50.0 %)

Female 165 (66.5 %) 157 (67.7 %) 8 (50.0 %)

Spasm side 0.638

Right 110 (44.4 %) 102 (44.0 %) 8 (50.0 %)

Left 138 (55.6 %) 130 (56.0 %) 8 (50.0 %)

Duration (years) 5.9±4.6 6.0±4.6 5.0±4.0 0.200

Diabetes 2 (0.8 %) 1 (0.4 %) 1 (6.3 %) 0.125

Hypertension 25 (10.1 %) 21 (9.1 %) 4 (25.0 %) 0.105

HBV infection 7 (2.8 %) 6 (2.6 %) 1 (6.3 %) 0.377

Smoking 33 (13.3 %) 29 (12.5 %) 4 (25.0 %) 0.297

Alcohol use 31 (12.5 %) 28 (12.1 %) 3 (18.8 %) 0.696

HSV infection 1 (0.4 %) 0 (0 %) 1 (6.3 %) 0.065

Chiari’s malformation 15 (6.0 %) 15 (6.5 %) 1 (6.3 %) 1.000

Postoperative recurrence of HFS 102 (41.1 %) 98 (42.2 %) 4 (25.0 %) 0.175

HBV hepatitis B virus, HSV herpes simplex virus, HFS hemifacial spasm

Table 2 Postoperative complications

Total
(n=248)

Group I
(n=232)

Group II
(n=16)

Tinnitus 12 (4.8 %) 11 (4.7 %) 1 (6.3 %)

Hearing decrease 14 (5.6 %) 14 (6.0 %) 0 (0 %)

Deafness 1 (0.4 %) 0 (0 %) 1 (6.3 %)

Vertigo 11 (4.4 %) 10 (4.3 %) 1 (6.3 %)

Diplopia 1 (0.4 %) 1 (0.4 %) 0 (0 %)

Swallowing
discomfort

15 (6.0 %) 14 (6.0 %) 1 (6.3 %)

Hoarseness 14 (5.6 %) 14 (6.0 %) 0 (0 %)

Wound infection 4 (1.6 %) 4 (1.7 %) 0 (0 %)

Intracranial
infection

1 (0.4 %) 1 (0.4 %) 0 (0 %)

CSF rhinorrhea 5 (2.0 %) 5 (2.2 %) 0 (0 %)

CSF cerebrospinal fluid
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from permanent facial palsy after MVD, although the on-
set times were 90 and 180 days after MVD; therefore, we
did not define them as having DFP because the times to
onset of facial palsy were much longer than the average
time described in other studies.

According to the Spearman test (p=0.036), we found a
correlation between the onset time and duration of DFP after
MVD. Earlier development of DFP corresponded to a shorter
duration, and a later development of DFP corresponded to a
longer duration.

Han et al. found that offending vessels and herpes
simplex virus (HSV) were significantly associated with
DFP [10]. However, when we performed a multivariate
logistic regression analysis of the characteristics of all
patients and all intraoperative findings, we did not find
any factors that were clearly associated with DFP, ex-
cept for hypertension (OR 4.226, 95 % CI 1.089–
16.401, p=0.037). We believe that the reason our find-
ings differed from those of Han et al. was because they

did not exclude co-founders in their study through a
multivariate analysis. In our study, according to the lo-
gistic analyses, we excluded offending vessels from the
analysis of factors possibly associated with DFP. Fur-
thermore, because the sample of patients with HSV in-
fection was small (n=1), we did not include this vari-
able in our logistic regression analysis. Therefore, hy-
pertension was the only risk factor of DFP identified in
our study. A logistic regression analysis performed by
Savadi-Oskouei et al. showed that hypertension could
not independently predict the occurrence of Bell’s palsy
in patients under 40 years of age, whereas for older
patients, the odds ratio for hypertensive patients devel-
oping Bell’s palsy was 4.5 (95 % CI 2.5–8.1) [19].
Multiple studies have presented physiological theories
to explain the relationship between facial paralysis and
hypertension [1, 19]. Although the true etiology of fa-
cial palsy is unknown, there is sufficient evidence to
support a probable association between hypertension
and facial palsy. Small hemorrhages into the facial canal
(similar to retinal hemorrhages) and partial neural necro-
sis may explain the association between hypertension
and facial palsy [1, 13]. Another study involving a lager
population needs to be undertaken to support our
results.

The pathophysiological mechanism of DFP remains
unclear, particularly because it can occur up to several
days after surgery. Lovely et al. reported that DFP is not

Table 3 Delayed facial
palsy grading
information of the 16
patients

Score number (%)

II 1 (6.3 %)

III 8 (50 %)

IV 3 (18.8 %)

V 4 (25.0 %)

Transent DFP

Permanent DFP

Male

Female

Patient with DFP on the left side

Patient with DFP on the right side

Fig. 1 Patient characteristics of
sex, side of DFP, prognosis, and
timing of DFP. The onset time
after surgery is expressed on the
abscissa. Each line represents a
patient who suffered from DFP.
DFP delayed facial palsy
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likely attributable to direct trauma to the nerve. Blood
vessel migration can stretch the nerve and result in facial
weakness, although the consistent timing and tight win-
dow of onset for DFP makes this an unlikely cause of
DFP [15]. A viral cause of DFP has been suggested; ma-
nipulation of the nerve can stimulate a dormant virus,
possibly localized in the geniculate ganglion [3, 5, 15,
18]. Furthermore, surgery is a major stress on the immune
system, and this may contribute to viral reactivation [7].
Han et al. and Rhee et al. identified patients infected with
HSV following MVD, although none of these patients
developed DFP. Unfortunately, the diagnosis of HSV
infection in their study was not based on a serological
test for specific HSV antibodies but rather was based on
clinical symptoms, such as watery blisters on the skin
or mucous membranes of the mouth and lips [10, 17].
Kuroki et al. found that not all patients with DFP were
positive for the CSF IgM antibody to HSV [14]. There-
fore, the possible viral etiology of DFP requires further
clarification. Some authors have proposed that neural
edema may be the pathophysiological cause of DFP.

Fig. 2 a Kaplan–Meier curve indicating how long after MVD DFP developed. b Inverted Kaplan–Meier curve indicating how long after MVD DFP
continued. c Inverted Kaplan–Meier curve indicating the duration of DFP. DFP delayed facial palsy; MVD microvascular decompression

Table 4 Logistic regression of the 248 patients in the cohort

Prognostic factor p valve Odds ratio (95 % CI)

Side 0.544 1.434 (0.448–4.585)

Duration 0.283 0.925 (0.803–1.066)

Combined with Chiari’s malformation 0.608 1.789 (0.194–16.489)

Offending vessels 0.598

Other vessels 0.571 2.091 (0.163–26.742)

AICA 0.865 0.897 (0.255–3.148)

PICA 0.307 0.313 (0.034–2.911)

VA 0.289 4.033 (0.306–53.163)

Postoperative reoccurrence of HFS 0.159 0.413 (0.121–1.414)

HBV infection 0.666 1.834 (0.117–28.841)

Hypertension* 0.037 4.226 (1.089–16.401)

Smoking 0.119 3.067 (0.749–12.553)

Alcohol use 0.713 0.732 (0.139–3.846)

Complications 0.472 0.584 (0.135–2.532)

CI confidence interval, AICA anterior inferior cerebellar artery, PICA
posterior inferior cerebellar, VA vertebral artery, HFS hemifacial spasm

*Statistically significant
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Neural edema mainly occurs at the level of the meatal
foramen, and thus it could have a deleterious function at
the fundus of the internal auditory meatus, the narrowest
portion of the Fallopian canal [4, 6, 16]. However, the
timing of neural edema with respect to surgery is such
that delayed swelling is unlikely.

The best method of treatment for patients with DFP
remains controversial because the etiology of DFP is
unknown, and DFP most commonly spontaneously re-
solves with excellent outcomes. Rhee et al. used steroid
therapy for patients with DFP based on the hypothesis
of neural edema as the cause of DFP, and Hengstman
et al. treated patients with intravenous acyclovir based
on the hypothesis of virus infection as the cause of DFP
[7, 17]. Only one patient in our study was infected with
HSV (based on clinical symptoms), and antiviral thera-
py was used to treat that patient. Four patients received
acupuncture therapy in our study, and the other patients
did not receive any treatment. Therefore, it is unclear
whether treatment is necessary for patients with DFP, as
most patients with DFP experience complete resolution
of the disease. DFP may be a self-healing disease; i.e.,
DFP may spontaneously resolve without any treatment.

Conclusions

Although the degree of facial palsy was variable, most
patients experienced a complete recovery without any
special treatment. DFP may be a self-healing disease;
i.e., DFP may spontaneously resolve without any

treatment. The onset time and duration of DFP after
MVD are correlated: an earlier development of DFP cor-
responds to a shorter duration, and a later development of
DFP corresponds to a longer duration. Additionally, our
results suggest that hypertension contributes to DFP.
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