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Objective : Hemifacial spasm (HFS) caused by vertebrobasilar dolichoectasia (VBD) is very rare, and in theses cases, it is difficult to decompress the
nerve from its vascular compression. The objective of this study was to investigate the outcome of microvascular decompression (MVD) for HFS
caused by VBD.

Methods : There were 10 patients of HFS caused by VBD at our hospital between September 1978 and September 2008. We evaluated magnetic
resonance angiography (MRA) and time of flight magnetic resonance imaginge (TOF MRI) findings using the criteria for VBD. We compared the clini-
cal outcomes of MVD for the 10 patients with VBD with the overall outcomes of the total 2058 MVDs performed for HFS.

Results : The results of MVD for HFS caused by VBD were successful in 90.9% of cases. The postoperative complication rate in VBD was 45.5%. Of-
fending vessels in patients with VBD were identified visually during surgery. Adverse effects after MVD were found in 4 patients. We found that the di-
ameter of VBD was significantly greater in patients with complications than in those with no complications (p=0.028)

Conclusion : Our data shows that MVD may be a good treatment modality for HFS caused by VBD but care must be taken to avoid adverse effects
from the procedure. It is important to detach the dolichoectatic artery from its surrounding structures sufficiently to allow it to be easily movable. In
addition, attempts should be made to lessen the retraction of the cerebellum during release of the dolichoectatic artery.

Key Words : Microvascular decompression - Hemifacial spasm - Vertebrobasilar dolichoectasia.

INTRODUCTION the most logical and curative treatment of HFS.
In general, the offending vessels are the anterior inferior cere-
Hemifacial spasm (HFS) is a hyperactive cranial nerve dys-  bellar artery (AICA), posterior inferior cerebellar artery (PICA),
function syndrome characterized by unilateral involuntary con-  vertebral artery (VA), or branches of these main arteries en-
tractions of muscles innervated by the affected facial nerve.  countered during MVD. HFS caused by vertebrobasilar doli-
Causes of HFS include blood vessel, tumor, and bony abnor-  choectasia (VBD), however, is quite rare®”. The offending in
mality'. Since Campbell and Keedy? first described vascular  cases of VBD is difficult to move during MVD due to its char-
arterial compression of the facial nerve among patients with  acter of enlargement and elongation. We have experienced sev-
HES. The cause of this condition is thought to be mainly neuro-  eral cases of MVD for HFS resulting from VBD. We compared
vascular compression of the facial nerve at its root exit zone  outcomes of MVD for HFS caused by VBD with the outcomes
(REZ) from the brainstem'?. Therefore, microsurgical neuro-  of non-VBD cases, and analyzed the complication occurrence
vascular decompression (MVD) is now widely performed as  rate in MVD for HFS related with VBD.
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MATERIALS AND METHODS

Definitions

VBD refers to enlargement and elongation of the vertebro-
basilar artery. To diagnose VBD, we need criteria that specifi-
cally define enlargement and elongation of the vertebrobasilar
artery. Smoker et al** reviewed normal high-resolution com-
puted tomographic (CT) scans of 123 patients and defined the
diameter, the height of the bifurcation, and the transverse posi-
tion of the normal basilar artery. According to Smoker’s criteria,
we use the term elongation if the basilar artery, at any point
throughout its course, lies in a lateral position to the margin of
the clivus or dorsum sellae (Position 2, 3) (Table 1) or if the ar-
tery bifurcation lies above the plane of the suprasellar cistern
(Height 2, 3) (Table 2). Enlargement is diagnosed if the diame-
ter of the basilar artery is greater than 4.5 mm. Giang et al.” re-
ported that MRI diagnosed VBD as well as CT, and it was
proved to be superior to CT in delineating the anatomical rela-
tionship of the vessels to the neural structures. Therefore, al-
though Smoker et al. defined the normal basilar artery based
on data from CT imaging, we measured elongation and en-

Table 1. Criteria for sssignment of basilar artery position

largement on time of flight magnetic resonance image (TOF
MRI) and magnetic resonance angiography (MRA).

Patient population

A total of 2,064 MVDs for HES were performed at our insti-
tution between September 1978 and September 2008. In six
patients, HFS was not resulting from a blood vessel, and these
patients were excluded from the current study. Among the re-
maining 2058 cases with vascular compression, 2047 cases
(99.5%) had non-VBD HEFS, and 11 cases (0.5%) had HFS
caused by VBD. One patient with HFS caused by VBD had bi-
lateral HFS and underwent 2-stage MVD. The clinical out-
comes and image findings of TOF MRI and MRA of these 11
cases were analyzed.

TOF MRI and MRA evaluation
We retrospectively evaluated the available preoperative imag-
es from TOF MRI and MRA, which were performed with a
1.5-Tesla imaging system (Signa; GE Medical Systems, Milwau-
kee, WI, USA). Enlargement of the vertebrobasilar artery was
measured on MRA by Picture Archiving Communication Sys-
tem (PACS; GE Medical Systems, Mil-

waukee, WI, USA) and diagnosed if the
diameter of the basilar artery was great-

er than 4.5 mm. Elongation was evalu-
ated on TOF MRI and diagnosed in the
case of position 2 or 3 or height 2 or 3
(Table 1, 2).

Position Most lateral position identified throughout course of basilar artery
0 Midline throughout
1(RorL) Medial to lateral margin of clivus or dorsum sellae
2(RorL) Lateral to lateral margin of clivus or dorsum sellae
3(RorL) In cerebellopontine angle cistern
R :right, L : left

Table 2. Criteria for assignment of basilar artery height

Surgical procedures

In all patients, exposure and dissection

Height Plane of Basilar Bifurcation . .
were performed using standard surgical
0 At or below dorsum sellae . .
techniques for microvascular decom-
1 Within suprasellar cistern (one cut above dorsum) . .
. . ) pression procedures with the lateral de-
2 At level of third ventricle floor (one cut above suprasellar cistern) cubitus position through a lateral retro-
3 Indenting and elevating floor of third ventricle (two or more cuts 14,19)

above suprasellar cistern)

sigmoid suboccipital craniectomy’
In patients with VBD, a wider retrosi-

0.6 mm-thick, time of fight magnetic resonance image

Table 3. Clinical characteristics of 2058 cases with hemifacial spasm treated by microvascular de-

gmoid suboccipital craniectomy was
done to reach at the sigmoid sinus. Dis-

compression section of the arachnoid membranes
Non-VBD (n=2,047) VBD (n=11) was carefully continued from the lower

Age (years) 49.4 (20-77) 55.6 (43-69) cranial nerves up to the petrosal vein to
Sex Men 508 (24.8%) 5 (45.5%) enhance the exposure and mobilization
Women 1539 (75.2%) 6 (54.5%) of the cerebellum. Release of the VBD

Symptom duration (years) 7 (1-40) 5(1-20) artery (VA or BA) was meﬁCUlOUSlY ob-
Postoperative follow-up (months) 17 (6-226) 21.5 (4-76) tained not only near the REZ but also
Offending vessel AICA 806 (39.4%) 4(36.3%) from the proximal portion to the distal
PICA 850 (41.5%) 1(9.1%) for as great a distance as possible. In this

VA 131 (6.4%) 1(9.1%) way, the VBD artery was made to move

Multiple 256 (12.5%) 5 (45.5%) easily, to allow complete decompression

Venous 4(02%) 0 of the nerve, and stretching of the sev-

D : vertebrobasilar dolichoectasia, AICA : anterior inferior cerebellar artery, PICA : posterior inferior cerebellar

artery, VA : vertebral artery

enth and eighth cranial nerves was less-
ened during the insertion of Teflon felt
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Table 4. Summary of eleven cases of hemifacial spasm caused by vertebrobasilar dolichoectasia

Caseno.  Age (y)/Sex dSymP tom Symptom side il O - TOFMRI afld MRA — Result ~ Complication
uration (y) offender  Diameter (mm) Height Position

1* 51/F 1 Left VA, PICA 5.93 3 1 Excellent FP, HI
2 48/M 2 Right AICA (BA) 534 2 2 Excellent FP
3* 57/F 2 Right AICA 5.93 3 1 Excellent
4 69/M 5 Left Right VA 4.90 2 2 Good P-FP
5 60/M 20 Left AICA (VA) 491 3 1 Excellent
6 43/M 2 Left VA, PICA 4.95 2 2 Excellent FP
7 56/F 4 Right AICA (VA)* 4.62 0 2 Fair
8 62/F 6 Left VA, PICA 4,61 0 2 Excellent
9 61/M 5 Left PICA (VA)* 4.98 0 2 Excellent

10 59/F 5 Left VA, PICA 4.65 3 2 Excellent

11 46/F 4 Left VA, PICA 4.75 1 2 Excellent

*one patient who had bilateral HFS and underwent MVD twice. () : over offender vessel, not direct contact. TOF-MRI : time of flight magnetic resonance image, VA :
vertebral artery, PICA : posterior inferior cerebellar artery, AICA : anterior inferior cerebellar artery, BA : basilar artery, FP : facial palsy. P-FP : permanent facial palsy, Hl :

hearing impairment

and balls to reposition the offending ves-
sels. After the vessel was freed, Teflon
felt and balls were inserted in a step-by-
step manner without retraction of the
vessel. The first Teflon was placed be-
tween the vessel and the nerve beside
the compression site and was then gen-
tly pushed along the nerve toward the
compression site. As second Teflon was
placed where the first was originally po-
sitioned, and this was repeated, until
complete vascular decompression was
achieved.

Clinical assessment and follow-up review

The clinical data and intra-operative findings of the selected
patients were reviewed retrospectively. After MVD, the patients
were classified into the following five grades, on the basis of the
degree of HFS present : 1) “excellent” if no HFS was present; 2)
“good” if the HFS was more than 90% resolved; 3) “fair” if the
HEFS was more than 50% resolved; 4) “poor” if the HFS was less
than 50% resolved; and 5) “failure” for all remaining results.
Outcomes of “excellent” and “good” were considered successful
outcomes. Clinical outcomes were evaluated immediately after
the surgery and at outpatient visits during the subsequent fol-
low-up period.

Statistical analysis

Comparisons between two groups (non-VBD vs. VBD) were
tested for statistical significance with the Fisher exact test. The
complication occurrences of VBD were assessed using the Mann-
Whitney test. Probability values were 2-tailed, and values of
<0.05 were considered significant. Case no 3 (Table 4) was ex-
cluded from statistical analysis, because it did not involve a doli-
choectatic artery. All data analyses were performed with PASW
statistics version 18.0 (SPSS Inc., Somers, NY, USA).

a\ -
Fig. 1. Preoperative MRI and photograph taken during surgery of a patient with right VA offender.
The patient was 69-year-old man with a left side facial spasm for 5 years. Preoperative MRI shows
that right side VA compressed left facial nerve at the REZ (red arrows). Photograph was taken be-
fore neurovascular decompression was performed. Surgical outcome was ‘good’ but permanent fa-
cial palsy developed. VA basilar artery, VI facial nerve. VA : vertebral artery, REZ : root exit zone.
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RESULTS

The clinical characteristics of 2,058 cases of HES treated by
MVD are summarized in Table 3. The diameter, height, and
transverse position of the basilar arteries of the VBD cases are
presented in Table 4. The mean diameter of the basilar arteries
was 5.05 mm (range, 4.61-5.93 mm). Offending vessels identi-
fied visually during surgery were 4 AICA, 1 PICA, 1 VA, and 5
multiple artery. A patient with right offending VA (case no 4)
(Fig. 1) had left-sided facial spasm. In all cases except one, the
VA or basilar artery (BA, case no 2) (Fig. 2) affected neurovas-
cular compression of the facial nerve directly or over the of-
fending vessel. One case (case no 3) (Fig. 3) had only the AICA
as the offending vessel, not related with VA or BA compression.
This patient had bilateral HFS that required 2-stage MVD.

Levels of successful outcomes were 93.1% in non-VBD and
90.9% in VBD, a difference which was not statistically signifi-
cant (p=0.779) (Table 5). Postoperative complications related to
facial nerve and cochlear nerve in non-VBD were noted in 24.7%
(permanent in 2.4%) these complications included facial palsy
in 18.5% (permanent in 0.9%) and hearing impairment in 6.1%
(permanent in 1.5%). However, the postoperative complication
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AICA offender and BA over AICA. The patient was 48-year-old man with right side facial spasm for 2 years.

Preoperative MRI shows that AICA compressed facial nerve and BA is over AICA offender (circle) at the REZ. During MVD, we made an effort to make
BA movable freely. After surgery, HFS completely resolved but transient facial palsy occurred. AICA : anterior inferior cerebellar artery, REZ : root exit

zone, MVD : microsurgical neurovascular decompression, BA : basilar artery.

Fig. 3. Preoperative and postoperative MRI of a patient with bilateral HFS. The patient was 50s
woman with bilateral HFS. Left side facial spasm resulting from VA and PICA occurred one year be-
fore first MVD. Preoperative MRI shows that dolichoectatic VA and PICA compressing left facial
nerve at the REZ (short arrow). After MVD, left HFS completely resolved but transient facial palsy
and hearing impairment occurred. Right side HFS occurred 4 years after left MVD. We obtained
postoperative MRI showing that only AICA compressed facial nerve (long arrow) and that complete
decompression of left facial nerve was done (circle). After right MVD, right HFS completely disap-
peared without any complication. In the right HFS, VBD did not affect the offender. HFS : hemifacial
spasm, VA : vertebral artery, PICA : posterior inferior cerebellar artery, REZ : root exit zone, MVD : mi-
crosurgical neurovascular decompression, VBD : vertebrobasilar dolichoectasia.

Table 5. Surgical outcome and complications after microvascular decompression for hemifacial
spasm in 2058 cases

Non-VBD (n=2047) VBD (n=11) p value

Outcome Successful 1905 (93.1%) 10 (90.9%) 0.779

Excellent 1791 (87.5%) 9(81.8%)

Good 114 (5.6%) 1(9.1%)

Fair 88 (4.3%) 1(9.1%)

Poor 25 (1.2%) 0

Failure 29 (1.4%) 0
Complication  7th and 8th nerve 506 (24.7%) 5 (45.5%) 0.154

Transient FP 361 (17.6%) 3(27.2%)

Permanent FP 19 (0.9%) 1(9.1%)

Transient HI 95 (4.6%) 1(9.1%)

Permanent HI 31 (1.5%) 0

VBD : vertebrobasilar dolichoectasia, FP : facial palsy, HI : hearing impairment
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rate in VBD was 45.5%, greater than the
rate of 24.7% in non-VBD. There was
transient facial palsy in three cases
(27.2%), transient hearing impairment
in one case (9.1%), and one permanent
case of facial palsy (9.1%). There was
no statistical difference in the overall
complication rate (p=0.154).

There were 5 cases of complications in
the group of patients with VBD. Table 6
shows the results of the analysis of com-
plication occurrence in VBD. There was
no statistically significant difference in
age and sex ratio between the complica-
tion and no complication groups. Diam-
eter of the VBD was significantly greater
in the complication group than in the
group with no complications (p=0.028).
However, there were no statistically sig-
nificant differences in height and posi-
tion of the VBD between the complica-
tion and no complication groups.

DISCUSSION

VBD is a rare arteriopathy characterized
by elongation and enlargement of the ver-
tebrobasilar artery with subsequent
thrombosis, micro-embolization, and
brainstem compression, with or without
aneurysm fOrmatiOnG’l1’12’16’18’21’31’34’35).
This arteriopathy is known to cause vari-
able neurologic deficits, including com-
bined brainstem and cranial nerve syn-
dromes*®7122430 cervicomedullary
junction compression'>'6'8203"
or permanent motor deficits'»!62021:233),
cerebellar dysfunction'®, central sleep
apnea®?, hydrocephalus, ischemic
stroke**%), and subarachnoid hemor-
rhage®**). VBD is a potentially serious

3) transient
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condition that may cause severe disabil-
ity due to ischemic or compressive dys-

Table 6. Analysis of complication occurrence in microvascular decompression for hemifacial spasm
related with vertebrobasilar dolichoectasia

function in the posterior fossa**?. VBD Complication (n=5) No complication (n=6) p value
itself may cause hemodynamic changes Age (yr) 52.4 (43-69) 57.8 (46-62) 0.271
leading to thrombosis and microembo- Males (%) 60 334 0.399
lization®. Furthermore, manipulation Diameter (mm) 5.41 (4.90-5.93) 4.75 (4.61-4.98) 0.028
of the dolichoectatic artery during sur- Height 0.182
gical procedures may also result in these 0 0 3

hemodynamic changes. Therefore, an 1 0 1

effort should be made to minimize the 2 3 0

manipulation of the dolichoectatic ar- 3 2 2

tery in order to prevent ischemic dys- Position 0.409
function in the posterior fossa. In the 1 2 1

procedure described here, the VBD ar- 2 3 5

tery was released from the proximal
portion to the distal as far along its length as possible before de-
compression of the seventh nerve, and Teflon felt and balls were
inserted in stepwise manner without retraction of the vessel. In
our study, 10 patients had hemifacial spasm caused by VBD
without any other neurologic deficits preoperatively, and fortu-
nately, no ischemic dysfunction occurred following microsurgi-
cal neurovascular decompression.

Hemifacial spasm caused by VBD has been reported previ-
ously*1022730) Tn these cases, vascular compression of the fa-
cial nerve at the root entry zone was considered the cause of
HES. There are also reported cases of HFS related with a doli-
choectatic artery. Chakravarty” reported HFS resulting from
pontine compression by a large fusiform dolichoectatic basilar
artery without any compression of the facial nerve at the REZ.
In all our cases, we identified an offending artery compressing
the facial nerve at the REZ. There was direct compression of the
facial nerve by the VA in six cases, including right VA compres-
sion of the left facial nerve (Fig. 1), compression by the VA or
BA (Fig. 2) over the offending vessel in four cases, and compres-
sion by the AICA alone, with no relation to a dolichoectatic ar-
tery (Fig. 3), in one case. One patient (case no 1 and 3) (Fig. 3)
who had only the AICA offending vessel on the right side, un-
derwent microsurgical neurovascular decompression for HES in
left side first. The left side offending vessels were the VA and
PICA. Even though this patient had VBD, microsurgical neuro-
vascular decompression for the right side was similar to other
usual decompression procedure. A dolichoectatic artery as the
offending vessel or over the offending vessel makes surgical pro-
cedures difficult to perform completely without any complica-
tions because of its character of enlargement and elongation.

The prevalence of VBD is 0.5% of all HFS patients in this study.
Even though VBD is a very rare arteriopathy, there is the prob-
lem of selection and referral bias in these results. The male to fe-
male ratio in VBD is greater than in non-VBD (1: 1.2 vs. 1: 3).
Multiple offending vessels are more frequent in VBD than in
non-VBD (45.5% vs. 12.5%). In our study, a success rate of
90.9% was achieved in VBD, similar to the 93.2% success rate
in non-VBD (p=0.779). If the dolichoectatic artery is released
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only near the REZ, it is difficult and dangerous to retract the
dolichoectatic artery to directly insert Teflon felt and balls into
the compression site because of the artery’s character of en-
largement and the ischemic attack risk. Successful neurovascu-
lar decompression could be performed without retraction of
dolichoectatic artery with sufficient release of the artery and a
step-by-step manner of insertion of the Teflon. It is thus a man-
datory step in neurovascular decompression to release the doli-
choectatic artery from surrounding structures enough to allow
its easy movement, as in the procedure described here. Never-
theless, one patient in our study (case no 1) developed transient
facial weakness and hearing impairment, two patients (case no
2, 6) developed transient facial weakness, and one (case no 4)
developed permanent facial weakness. Although the difference
was not statistically significant (p=0.154), the postoperative
complication rate (45.5%) in VBD was higher than that in non-
VBD (24.7%). Excessive retraction of the cerebellar flocculus to
obtain surgical visibility during release of the dolichoectatic ar-
tery from its surrounding structure might play a role in increas-
ing the complication rate. We analyzed the occurrence of com-
plications in VBD (Table 6). Our findings suggest that the
degree of height and position of the VBD may not contribute to
the occurrence of complications. Only increase of diameter of
the VBD was significantly associated with the occurrence of
complications (p=0.028) in our study. This result shows that the
enlargement character of the VBD may be meaningful in devel-
opment of complications. In fact, increase of a dolichoectatic
artery’s diameter results in much more increase of volume of
that artery. Therefore, much greater retraction of the cerebel-
lum may be needed to obtain sufficient release of the artery. A
wider craniectomy and dissection of the arachnoid membranes
from the lower cranial nerves up to the petrosal vein to en-
hance the exposure and mobilization of the cerebellum, the
procedures followed here, are helpful for lessening retraction of
cerebellum during release of the dolichoectatic artery, but not
enough to prevent complications. Recently, some authors have
used an endoscope to assist in the decompression procedure of
trigeminal neuralgia or HFS caused by an elongated, tortuous
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or enlarged VA or BA'”). The use of an endoscope is another
method that may prevent complications through lessening re-
traction of the cerebellum. To prevent postoperative complica-
tions, minimal manipulation of the dolichoectatic artery and
lessening retraction of the cerebellum should be achieved.

CONCLUSION

In this study, there were no statistically significant difference
in surgical outcomes of MVD between VBD and non-VBD.
Therefore, we would recommend microsurgical neurovascular
decompression as treatment for hemifacial spasm caused by
VBD. To obtain good outcomes and to reduce postoperative
complication, the dolichoectatic artery, from the proximal por-
tion to the distal, must be made sufficiently free from its sur-
rounding structures before neurovascular decompression with-
out excessive retraction of the cerebellum.
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