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Cystic vestibular schwannoma: surgical outcome

Petra Fundová, M.D.*†, Samih Charabi*, D.M.Sc., Mirko Tos, D.M.Sc.*,
Jens Thomsen, D.M.Sc., F.R.C.P.S. (Glas.)*

Abstract
We investigated the proportion of the cystic form of vestibular schwannoma and assessed the results of
surgery in this subtype of the condition. The de�nition of cystic vestibular schwannomas was based on the
following criteria: per-operative identi�cation of cystic components; occurrence of the hypodense/
hypointense areas on computed tomography (CT) and/or magnetic resonance (MR); and histological
veri�cation of S-100 protein membrane-like structures. In a study of 773 Danish patients with vestibular
schwannomas, 44 (5.7 per cent) displayed cystic components. The outcome of surgery on 44 cystic
vestibular schwannoma (mean tumour size 39 mm) was evaluated and compared with that for 151 solid
grant vestibular schwannoma (mean tumour size 49.8 mm). Per-operatively, we found a substantially
higher adherence to different intracranial structures in the solid giant vestibular schwannoma compared
with the cystic vestibular (95 per cent vs 70 per cent for brainstem, 91 per cent vs 59 per cent for trigeminal
nerve, 85 per cent vs 45 per cent for cranial nerves X and XI, 67 per cent vs 32 per cent for dura).
Nevertheless, the preservation of the facial nerve function was much better in patients with solid giant
vestibular schwannoma compared with those with cystic vestibular schwannoma (House-Brackmann
facial nerve dysfunction grade 6 (one year post-operative): 27 per cent vs 41 per cent, respectively p<0.04).
We conclude that the cystic components in vestibular schwannoma are associated with a less favourable
surgical outcome, probably due to the rapid tumour growth and symptoms caused by compression of the
posterior fossa structures.
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Introduction
Vestibular schwannoma is one of the most common
intracranial tumours, which arise from the Schwann
cells of the nerve sheath. Histologically the tumour is
usually composed of Antoni type A and B tissue.
Type A represents a more compact tissue, with
elongated spindle cells, in irregular streams and with
a tendency to palisading. Type B tissue, often
intermingled with type A, is characterized by a
loose texture, often with sponginess and cyst
formation.1

Cystic vestibular schwannomas are observed
routinely in radiology.2,3 A few reports described
the histological characteristics of these tumours.
Cystic formation in schwannomas was initially
thought to be related to degenerative changes or
coalescence of microcysts in Antoni B tissue.4

However, recently it has been shown that the cystic
tumours contain an enlargement of the B tissue type,
which is surrounded by a membrane-like structure
composed of A cell type.5

The incidence of cystic formation in the vestibular
schwannomas varies from 11.3 per cent6 to 24 per
cent2 and 48 per cent.3 However, in the latter studies
cystic tumours were de�ned only according to the
neuroradiological imaging. In the study of Charabi
et.al.7 three criteria were required to be present
before terming a tumour as cystic: the presence of a
hypodense/hypointense area on CT/MR, per-
operative identi�cation of the cystic elements, and
histological veri�cation of the presence of S-100
positive membrane.7

The cystic nature of vestibular schwannoma is
believed to be associated with faster tumour growth,
shorter symptom duration, and with facial nerve
involvement.7,8

The aim of this study was to investigate the
incidence of cystic vestibular schwannomas and to
assess the results of surgery in these types of
vestibular schwannomas. In addition, it was evalu-
ated whether the presence of cystic components in
vestibular schwannoma may be relevant and
important for predicting the post-surgical outcome.
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Materials and methods
The reports of 773 patients with vestibular schwan-
noma were retrospectively reviewed. Two groups of
tumours were separated: a group of 44 cystic
vestibular schwannomas and a group of 151 solid
giant vestibular schwannoma. The cohort of 44
tumours was separated as cystic tumours according
to the following three criteria: the surgical protocols
in all these 44 patients showed signi�cant cystic
elements, the imaging studies in these patients
demonstrated CT- or MR-evidence of cyst forma-
tion, and the immunohistochemical staining revealed
positivity for S100 protein in all of these 44 patients.
None of the other 729 solid vestibular schwannomas
exhibited any of these three characteristics.

There were 23 women (52.3 per cent) and 21 men
whose ages ranged from 23 to 77 years (mean 52.7
years). Their symptoms developed mostly within less
than four years, with the exception of 10 cases in
which four patients have complained of hearing
deterioration over the period of �ve to 10 years and
six over 10 years. The clinical history ranged from six
months to 27 years (mean 4.2 years). In 30 cases the
initial symptom that led the patients to consult their
physician was a slowly progressing hearing impair-
ment. Seven patients suffered from vertigo as a
primary symptom. Two patients had headache, and
�ve of the patients had tinnitus. Pre-operatively, 17
patients had symptoms from the Vth (13 patients)
and/or VIIth cranial nerve (�ve patients), which
included facial nerve palsy (House-Brackmann
grade 2 (HB2) in one case, HB3 in three cases,
and HB4 in one case), facial and/or corneal
dysaesthesia and/or paraesthesia. Twelve patients
had symptoms of increased intracranial pressure
with radiologically veri�ed obstructive hydrocepha-
lus. Before the surgery none of the cystic tumours
had had previous radiotherapy.

The maximum extrameatal extension of the cystic
tumours varied between 10 to 60 mm (mean 39 mm).
There were �ve tumours classi�ed as medium
(10–25.mm), 14 tumours as large (26–40 mm), and
25 tumours were classi�ed as giant tumours
(>40.mm). The size data relates to distances of
extrameatal expansion.

In this study we compared the surgical outcome of
44 cystic vestibular schwannoma with a group of 151
solid giant tumours, which represents the most at risk
group within the non-cystic vestibular schwannoma.
These solid giant tumours were selected according
their size with extrameatal diameter of more than
40.mm. They did not exhibit any of the three stated
criteria for cystic tumours.

None of the patients in both groups was a
candidate for hearing preservation surgery with a
hearing loss of 30 dB or less than 30 dB and a speech
discrimination of 70 per cent or better.

The signi�cance of differences was elevated using
Student’s t-test and p<0.05 was considered signi�-
cant.

Results
In the period from the beginning of 1976 to October
1996 773 patients were operated on. Forty-four
tumours (5.7 per cent) were termed to be cystic
according to the following criteria: the per-operative
identi�cation of cystic elements, the occurrence of
the hypodense/hypointense areas on CT or MR
(Figures 1 and 2), and the histological veri�cation of
an S-100 positive membrane-like structure. We
observed that the duration of the symptoms tended
to be short, and it often involved functional
impairment of the facial nerve as compared with
their counterparts with solid giant tumours.

Fig. 1
Enhanced axial computed tomography image reveals the

intratumoral cystic elements.

Fig. 2
Axial enhanced T1 magnetic resonance imaging demonstrates

intratumoral hypointense areas.
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Peroperative �ndings

In 70 per cent the cystic vestibular schwannomas
adhered to the brainstem, in 59 per cent to the
trigeminal nerve, in 45 per cent to the Xth and XIth
cranial nerve, and in 32 per cent to the dura. The
adherence of solid giant tumours to above men-
tioned intracranial structures is substantially higher
as shown in Table I (95 per cent, 91 per cent, 85 per
cent, 67 per cent, respectively).

Post-operative facial nerve function

At surgery the facial nerve was anatomically intact in
68 per cent of cystic vestibular schwannoma versus
79 per cent solid giant tumours (Table I). The post-
operative facial nerve functions was evaluated
according to the House-Brackmann classi�cation
system. Post-operatively (Table III), 12 (27 per
cent) patients with cystic vestibular schwannoma
and 47 (31 per cent) patients with solid giant tumour
had a normal facial nerve function (HB1). In cystic
vestibular schwannoma one patient (two per cent),
two patients (�ve per cent) and six patients (14 per
cent) classi�ed as HB2, HB3 and HB4, respectively.
In the solid giant tumour group 12 patients (eight per
cent), 17 patients (11 per cent), and 19 patients (13
per cent) were classi�ed as HB2, HB3, and HB4,
respectively.

However, it should be stressed that substantially
more patients (n = 18, 41 per cent) with cystic
vestibular schwannoma displayed a complete loss of
function of the facial nerve (HB6) compared to 41
(27 per cent) with solid giant tumour. The difference
was statistically signi�cant at level p<0.04 (Table
III).

Complications

The tumour removal in cystic vestibular schwan-
noma and in solid giant tumour was complete in 39
(89.6 per cent) and 124 (82 per cent) patients,
respectively (Table IV). Deliberate subtotal tumour
removal in cystic vestibular schwannoma was per-
formed in �ve (11.4 per cent) patients for various
reasons. These included technical problems and the

risk of bleeding, brainstem involvement and oedema
of the cerebellum (Tables I and IV). One patient
died six days after surgery due to a lesion in the
brainstem (Table V). In clinical follow-up one year
after surgery no recurrence was found in 39 patients
with complete removal of tumour. In two patients
the remaining tumour could easily be removed via
the translabyrinthine route three and six months
later after primary operation. In two patients the
residual tumour is in situ. The total percentage of all
listed complications (Table V) was substantially
higher in patients with cystic vestibular schwannoma
(31 per cent) compared to the group with solid
tumours (20.5 per cent), p<0.06.

Discussion
In previous studies based only on the neuroradio-
logical appearance on CT or MR, without peropera-
tive and immunohistological veri�cation, the cystic
vestibular schwannomas contributed by 9.7 per
cent,9 11.3 per cent,6 20.5 per cent,10 24 per cent2

and 48 per cent3 respectively to all vestibular
schwannomas. In this study we report that the
incidence of cystic vestibular schwannoma is 5.7
per cent (Table VI). The discrepancy between the
relatively lower incidence which was found by us and
the relatively high incidence reported in previous
studies could be explained by lower numbers of
investigated tumours in previous studies. The largest
group examined by Tali6 consisted of 411 patients
referred for clinical suspicion of vestibular schwan-
noma, the other groups consisted of less than 40
cases. Because of the large group of patients (n =
773) the incidence achieved in this study is probably
more representative. In addition, in this study we
used stricter criteria: the peri-operative identi�cation
of the cystic elements and the histological veri�ca-
tion of the presence of S-100 positive membranes
were employed beside the presence of hypodense/
hypointense area on CT/MR. In the previous studies

TABLE I
cystic vestibular schwannoma (VS) versus solid giant VS:

adherences to different intracranial structures

Cystic VS
(n.=.44)

Solid giant VS
(n.=.151)

Brainstem 70% 95%
Trigeminal nerve 59% 91%
Cranial nerves X and XI 45% 85%
Dura 32% 67%

TABLE II
cystic vestibular schwannoma (VS) versus solid giant VS:

peri-operative preservation of facial nerve

Cystic VS
(n.=.44)

Solid giant VS
(n.=.151)

Intact 68% 79%
Thin – 10%
Not preserved 32% 11%

TABLE III
cystic vestibular schwannoma (VS) versus solid giant VS:
post-operative facial nerve dysfunction after one year

[house-brackmann (HB) classi� cation]

Cystic VS
(n = 44)

Solid giant VS
(n = 151) p

HB 1 27% 31% 0.31
HB 2 2% 8% 0.09
HB 3 5% 11% 0.09
HB 4 14% 13% 0.43
HB 5 11% 10% 0.39
HB 6 41% 27% 0.04*

*Reconstructed facial nerve or VII–XII anastomoses are
graded with HB 6.

TABLE IV
cystic vestibular schwannoma (VS) versus solid giant VS:

surgical radicality

Cystic VS
(n.=.44)

Solid giant VS
(n.=.151)

Total removal 89% 82%
Residual tumour 11% 18%
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by Wallace,2 Jeng,3 Tali,6 Kendall,9 Robbins10 the
cystic character of vestibular schwannoma was
determined by neuroradiological imaging on CT
and/or MR exclusively. Thus, the observed discrep-
ancy in the frequency of cystic vestibular schwan-
noma could also be due to the fact that the different
type of tissue in vestibular schwannoma could
sometimes imitate cystic image on CT or MR scan;
the number was higher because of a falsely positive
cystic neuroradiological appearance.

In the last years much attention has been paid to
the growth rate of vestibular schwannomas with and
without cystic formation. Kameyama et al.11 asserts
that residual vestibular schwannomas with cyst
formation showed rapid re-growth and required re-
operation, as compared to residual vestibular
schwannomas without cyst formation. Ki-67 staining
revealed that the rapid volume increase in cystic
vestibular schwannoma could be explained by an
increase in the cyst volume rather, than by an
increase in the growth rate of the tumour cells.5 In
the present study we have found that the occurrence
of cystic vestibular schwannoma is usually connected
with a substantially shorter period of symptom
duration and with a substantially increased risk of
accidental lesion of the facial nerve, compared with
the group of solid vestibular schwannomas (Tables II
and III). Thus, it could indirectly demonstrate faster
growth potential in the group of cystic vestibular
schwannoma.

The results of radiosurgery treatment in vestibular
schwannomas with macrocystic components are
quite unsatisfactory.12 On the other hand, the results
of surgical treatment in cystic vestibular schwanno-
mas are better compared to radiosurgery treatment.
Nevertheless as shown in this study, the outcome of
the surgery in the cystic vestibular schwannoma
group is still less favourable compared to the solid
vestibular schwannomas.

It is thought that cystic formation in vestibular
schwannoma could predict a more critical involve-
ment of the neural tissue and a higher tendency
toward bleeding also post-operatively.13 It is
believed that the cystic nature of vestibular schwan-
noma is connected with a rapid growth of the
tumour, a poor surgical outcome and poor results
of radiosurgery in this group of tumours as compared
to the group of solid vestibular schwannomas.14

Charabi et al.7 asserts that the growth rate of cystic
schwannomas is higher than that of solid tumour and
that patients with cystic tumours are at risk of

developing more symptoms, due ot the expansion of
cystic elements, while the solid portion remains
stationary.

Similar conclusions can be drawn from the �ndings
in our large group of patients (n = 773) with
vestibular schwannomas: those with cystic compo-
nents (n = 44, 5.7 per cent) had more symptoms –
development of hydrocephalus (n = 12; 27 per cent)
and/or an accidental lesion of the facial nerve
(Tables II and IV) than their counterparts. In
accordance with Matthies et al.13 we have found
that the cystic nature of vestibular schwannoma is a
critical �nding decreasing the chances of functional
nerve preservation at surgery (Tables III and IV).
The cystic tumours differ from solid schwannomas by
their rapid growth, a frequent involvement of facial
nerve and by a lack of foreseeability of their
biological behaviour.

In conclusion, in this study we report that cystic
vestibular schwannomas occur less frequently than
reported in previous studies based on neuroradio-
logical imaging only. Surgical treatment of cystic
vestibular schwannoma is favoured against radio-
surgery12 although cystic vestibular schwannoma still
predicts worse surgical outcome compared to solid
vestibular schwannomas. These should be taken into
consideration when managing patients with cystic
vestibular schwannomas. We propose that the
�nding of cystic vestibular schwannoma indicates a
need for surgery as soon as possible since there is a
possibility of the sudden expansion of the cystic
elements, the involvement of facial nerve, and
consequently a poorer surgical outcome.
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