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Are Facial Nerve Outcomes Worse
Following Surgery for Cystic Vestibular

Schwannoma?

Stephen E.M. Jones, MI.B.B.S., F.R.C.S. (ORL—HNS),1 David M. Baguley, Ph.D.,
M.Sc., M.B.A.,' and David A. Moffat, B.Sc., M.A., F.R.C.S.

ABSTRACT

Objectives: This study sought to determine explicitly whether postsurgical
facial nerve outcomes for patients with a cystic component to a vestibular
schwannoma were significantly different from those with a solid tumor. Design:
Seventy patients who underwent translabyrinthine surgery for a cystic vestibular
schwannoma between May 1981 and the present, and who had complete records in
our database, were identified. These were compared with a group of patients with
solid tumors matched to the study group on the following parameters: House-
Brackmann grade at presentation, tumor size, surgical approach, age. Setting:
Regional tertiary referral center. Participants: Adult patients with vestibular
schwannomas. Main Outcome Measures: House-Brackmann score 2 years follow-
ing surgery. Results: No significant difference was found between the two groups.
Conclusions: The perceived difference in outcomes between cystic and solid
vestibular schwannomas cannot be demonstrated when confounding factors such
as tumor size are taken into account.
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Cystic appearances on magnetic resonance
(MR) scanning of vestibular schwannomas (VS) are
not uncommon.”” The incidence of cyst formation
has been estimated at anything between 4% and
48%? depending on the criteria used. In our unit we

have identified 86 patients, from a total of 897
undergoing surgery for VS, who had tumors. This
represents 9.6% of the total and is similar to the
majority of reported series.”” Cystic tumors are
thought to display more rapid growth and therefore
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shorter duration of symptoms, and greater facial
nerve involvement.*® It has been said that the out-
come of surgery in cystic VS is worse than that seen

5,9 . ..
as far as facial nerve function is

in solid tumors
concerned. As there have been conflicting views on
this matter, the present study sought to determine
explicitly whether postsurgical facial nerve outcomes
for patients with a cystic component to a VS were

significantly different from those with a solid tumor.

METHODS

We examined the prospectively maintained VS
database, held by the skull base surgery department,
and identified 86 patients who were recorded as
having cystic VS and who had undergone surgery
between May 1981 and the present. All of these
patients had undergone surgery by one surgeon, the
senior author (DAM). Of those 86 only 59 patients
had records in the database showing their facial
nerve outcome at 2 years following surgery. The
case notes of the remaining patients were obtained
and data corresponding to outcomes at 2 years were
identified as far as possible. This gave a final list of
77 patients with cystic tumors who had outcome
data at 2 years. Three of these had to be excluded
because the records did not hold data for the size of
the tumor, which was necessary for matching with
the control group.

The database contained 897 patients but only
343 had clearly been identified as having a tumor
that was not cystic. Seventy-seven of those
343 patients were identified who matched the
77 patients with a cystic tumor as closely as possible
and who had outcome data available either from
the database or, if necessary, from referral to hos-
pital records. They were matched according to
surgical approach, facial nerve grade preoperatively,
tumor size, and age. These factors were chosen
following the findings of a paper by Gray et al.'’
Facial nerve function was graded using the House-
Brackmann system.'! The tumor size was stratified
as less than 1.5 cm, 1.5 to 2.4 cm, 2.5 to 3.4 cm,

3.5 to 4.5 cm, or greater than 4.5 cm for maximum
tumor diameter axially mediolaterally in the plane
of the internal auditory canal.

In a small number of cases the facial nerve
had been lost during surgery and was not repaired.
Those who had House-Brackmann scores less than
6 due to static facial procedures or hypoglossal-
facial anastamosis were recorded for the purposes of
this study as grade 6.

As the data are ordinal and not normally
distributed, the Wilcoxon signed rank test for
paired data was used to analyze it using R ver-
sion 2.3.0'2 on Mac OS X 10.4.6 (Apple, Inc.,
Cupertino, CA).

RESULTS

The results of House-Brackmann scores at 2 years
after surgery are summarized in Fig. 1.
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Figure 1 House-Brackmann scores at 2 years according
to tumor type.
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The p value for the Wilcoxon signed rank test
was .0997. Therefore no statistically significant
difference could be found between the two groups.

Clearly this may be an issue with the power of
this study and so a type 2 error must be excluded.
We calculated the sample size needed for the study
in the same manner as for parametric data based on
a power of 0.9 and significance level of 0.05 and
looking for a difference in House-Brackmann scores
of 1. A correction factor of 15% was then used,
based on the asymptotic relative efficiency of the
Wilcoxon signed rank test compared with the #-test.
This gives a final estimate of the required sample
size of 70.04. Our sample size was 77 patients in
each of the two groups. The study therefore does
have significant power to answer the question to this
degree of significance.

This result is also supported by the 95%
confidence interval for the data which is
-5.645622x10 > to 1.499988. This
includes 0 and therefore suggests that the true result

interval

is nonsignificant.

DISCUSSION

In our study, we compare the outcomes of tumors of
similar size and so avoid size as a confounding
factor. Of the previous studies suggesting worse
outcomes for cystic tumors, some authors® have
not done this and have simply looked at the raw
outcomes of patients with cystic tumors. In fact, in
the study by Charabi et al, the median size of the
tumors was 45 mm. As cystic VS are thought to
display faster growth® and therefore to present with
larger tumors, this may be one reason why they are
thought to be the cause of worse facial nerve
function.

Different studies have used different inclu-
sion criteria for tumors to be labeled as cystic. In the
article by Charabi* he describes three criteria:
the presence of hypodense/isointense areas within
the solid isodense/isointense portion of the tumor,
or in association to it, on, respectively, computed

tomography or MR images; the per-operative
identification of cystic elements; and histological
verification, with demonstration of the presence
of S-100 positive membranous structures in the
tumors. This may be why he has such a low
incidence of cyst formation in his series. Zaouche
et al” and Deguine et al"® identified cystic tumors
on the basis of a T1-weighted MR imaging se-
quence with gadolinium infusion by irregular con-
trast enhancement or by the presence of areas of
different density (or signal intensity) inside the
tumor. In our series, tumors were classified as cystic
by the senior author (DAM) according to definitive
radiological investigation of the day and on per-
operative observation, but we did not include any
histological criteria.

CONCLUSION

We have not been able to demonstrate any signifi-
cant difference in facial nerve outcomes between
cystic and noncystic tumors. This is not due to a
type 2 error, as was demonstrated above. The similar
outcomes are therefore real and, we believe, good
evidence that one should not expect worse facial
nerve outcome following the removal of cystic VS.
We feel that the presence of a cystic vestibular per se
is not a cause of postoperative facial nerve palsy. Of
the other studies we have identified, most appear to
be based on the same 23 patients (Charabi) and do
not look for confounding factors such as tumor size,
which is a known feature of cystic VS. While it may
be true that cystic VS is associated with poorer facial
nerve outcome following surgery, we feel that this is
due to their size.

Several studies have suggested that cystic
tumors are unsuitable for management by observa-
tion with serial scanning when identified at an early
stage, due to their expected rapid growth rate.*’
We would agree with this statement as our results
would suggest that patients undergoing surgery at
this stage should have facial nerve function as good
as that caused by noncystic tumors.
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