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Introduction

Early detection and improved

management of vestibular schwan -

 noma (VS) has significantly re -

duced mortality and morbidity

rates, leading to an increasing

interest in quality of life (QOL)

issues. To determine success, the

evaluation of patients who have

undergone VS surgery has tradi-

tionally been based on the sur-

geon’s viewpoint. The patient’s

subjective opinion about the post-

operative period has received less

attention, though it does not

always correspond with that of

the surgeon. Today, investigation

of the effects of surgery on the

patient’s subjective QOL is ac -

cepted to be important because

patients with VS often present with

mild symptoms, and surgery can

impose significant morbidity. As

no internationally accepted guide-

lines have been developed for the

treatment of VS (evidence does not

exceed Class III), the patient and

physician should discuss treat ment

options (surgery, radiosurgery, or

observation) thoroughly. In this

counseling phase, information

about QOL is very important.

Patients treated for VS report

reduced QOL,1 and tinnitus has

been shown to be a factor af -

fecting QOL in these patients.

Tinnitus is a common symptom

in patients with VS. Approximately

45% to 75% of patients  experience

pre-operative tinnitus,2-4 though the

pathogenesis of this symptom

remains unclear. Patients with VS

commonly ask whether surgery

is going to affect their tinnitus

and in what way. The effect of

tumour removal on this symptom

remains unclear. VS surgery, even

 sectioning the eighth nerve, does

not  necessarily abolish tinnitus

because of the central mechanisms

responsible for tinnitus chronicity.

In addition, surgical removal of

the tumour may cause or worsen

tinnitus. Although postoperative

tinnitus is often not troublesome,

it may be serious in some cases,

similar to the experience of chronic

pain, causing sleep disturbances,

fatigue, depression, poor concen-

tration, auditory difficulties, and

social and  emotional problems.5

However, relatively little attention

has been paid to describing the

distress associated with tinnitus in

patients with VS.

This study was performed in

order to investigate: (i) the effect

of pre-operative factors on tinni-

tus, (ii) the effect of surgery, either

translabyrinthine or hearing pre -

servation approaches, on  tinnitus,

and (iii) the effect of post operative

tinnitus status on patient QOL.
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(GBI) questionnaire was chosen

to measure QOL because it is

designed to assess changes in

QOL due to a particular effect

(postoperative tinnitus in our

case).

Subjects and methods

Seventy-nine patients who under-

went VS excision between 2001

and 2005 were selected. The

patients’ clinical records were

reviewed to assess pre-operative

tinnitus status and to obtain demo-

graphic, clinical, radiological, and

surgical data. Patients with neuro -

fibromatosis type 2 (NF-2), previ-

ously underwent radiation, or had

incomplete clinical or radiological

data were excluded. All patients

had been followed up for at least

one year. 

Tumour volume was deter-

mined as described by Cayé-

Thomasen et al.6 and Del Rio et

al.7 The mean pure tone audi -

ometry (PTA) threshold was calcu -

lated for 500, 1000, and 2000 Hz.

Seventy-seven percent of the

patients were operated on using

the retrosigmoid approach, 13%

the translabyrinthine approach,

and 10% underwent tumour

removal via the middle fossa

approach. 

Postoperative tinnitus status

was evaluated using a standard

questionnaire for tinnitus that

 contained six possible answers:

“never had tinnitus”, “tinnitus

appeared after surgery”, “tinnitus

worsened after surgery”, “tinnitus

diminished after surgery”,  “tinnitus

disappeared after surgery”, and

“tinnitus did not change after

 surgery”. 

This study used the Spanish

version of the validated GBI to

quantify changes in QOL. The

GBI was designed to assess

changes in QOL after a particular

otolaryngological procedure, not

for evaluating QOL in general.

The GBI measures QOL in three

domains: social, general, and

physical. Of the 18 questions in

the GBI, 12 relate to general

improvement in QOL, 3 to social

improvement, and 3 to physical

improvement. Each of the ques-

tions has five possible responses:

a response of 5 denoted the most

favorable outcome and 1 the

poorest  result, whereas a response

of 3 denoted no change. The

scores were averaged and plotted

as a graph, with 5 denoting +100

and 1 denoting -100.8

For analysis purposes, the

patients were divided into two

groups according to the evolution

of their tinnitus: those who did not

notice any change in their tinnitus

after surgery or had not ever had

tinnitus and those who reported

that their tinnitus had disappeared

or diminished postoperatively

were placed together as “not

worse”, and those whose tinnitus

worsened or appeared after sur-

gery were grouped as “worse”.

Categorical variables were de -

scribed by frequency (percentage)

and continuous variables as mean

values. Groups of patients were

compared using the t test for con-

tinuous symmetrically distributed

variables, the Mann-Whitney test

for continuous asymmetrically dis -

tributed variables, and chi square

and Fisher exact tests for cate -

gorical values. All analyses were

performed using SPSS 13.0 for

Windows. Differences were con-

sidered significant at p ≤ 0.05.

Results

Seventy-one patients answered

both questionnaires, resulting in

90% response rate. Patient age

ranged from 21 to 72 years (mean

age, 52 years). Thirty-six (51%)

patients were women. The mean

PTA threshold ranged from 18 to

110 dB (mean, 52 dB), and the

volume from 0.04 to 34 cm3

(mean, 4.3 cm3). 

Overall, 58% of patients noted

tinnitus before tumour removal.

Pre-operative tinnitus was not

associated with age, gender,

tumour size, or hearing thresholds

on the tumour side. The total

 percentage of patients suffering

postoperative tinnitus on the

 operated side was 64%. Figure 1

summarizes changes in tinnitus

status following surgery. The

 relationship between change in

tinnitus and surgical approach is

shown in Tables 1 and 2. Hearing

preservation approaches showed

no difference in terms of changes

in tinnitus compared to the

translabyrinthine approach.

Figure 1
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Considering total QOL,

21 patients (30%) reported better

QOL, 40 patients (56%) reported

worse QOL, and for 10 patients

(14%) QOL remained the same.

General QOL improved in

17 patients (24%), remained the

same in 9 (13%) patients, and

worsened in 45 (63%) patients.

Analyzing the relationship between

change in tinnitus status and GBI

scores, a significant  association

was found between tinnitus

 worsening and QOL for both

 general and total scores (Table 3).

Discussion

Tinnitus is a common symptom in

patients with VS. Pre-operative

tinnitus is present in roughly 60%

of patients.2,9 The relationship

between pre-operative tinnitus and

other clinical or demographical

data has been poorly evaluated.

Pre-operative tinnitus is not asso-

ciated with age, gender, tumour

size, or hearing thresholds in

patients undergoing surgery for

VS.10,11 Conversely, in a retro -

spective study of 918 patients,

Baguley et al. found a significant

association between the pres-

ence/absence of tinnitus and

tumour size, and between the

severity of tinnitus and age at

diagnosis.12 We found no associa-

tion between pre- operative tinni-

tus, age, gender, tumour size, or

pre-operative  hearing.

Most patients in our study

experienced no significant change

in tinnitus status following sur-

gery. Regardless of the surgical

approach, labyrinthectomy and/

or sectioning the eighth nerve,

or preserving these structures,

changes in tinnitus were unpre-

dictable. This finding suggests

that tinnitus should not be used as

a criterion for selecting a surgical

approach for VS. The literature

regarding the effect of VS surgery

on tinnitus is not consistent. Most

authors have studied the effect of

translabyrinthine VS removal on

tinnitus. Andersson et al.2 found

that 49% to 60% of patients

 experienced tinnitus following

translabyrinthine removal of VS.

In a study of 149 patients,

Baguley et al. found that tinnitus

handicap was neither alleviated

nor  exacerbated by translabyrin -

thine surgery.3 The effect of

hearing  preservation surgery on

tinnitus has also been evaluated.

Van Leeuwen et al. analyzed

data from 108 patients undergoing

sub occipital removal and 66

who underwent translabyrinthine

resection, concluding that the

type of surgical approach did not

have any influence on tinnitus.13

Catalano et al.14 found that 50% of

51 patients complained of tinnitus

following hearing preservation

surgery for VS and, if useful hear-

ing was maintained, no patient

developed tinnitus post-opera -

tively, and it was eliminated in

60% of patients with pre-operative

tinnitus. Levo et al. studied 251

patients who underwent VS re -

moval, dividing them into hearing

preservation (n = 17) and non-

hearing preservation (n = 234)

approaches.4 The researchers con-

cluded that, in the majority of

patients, changes in tinnitus were

not related to surgery. Although

tinnitus may worsen more often in

patients in whom the labyrinth is

preserved,15 most authors agree

that translabyrinthine surgery has

no clear inhibitory effect on

 tinnitus.2,10 This finding suggests

that multiple mechanisms underlie

tinnitus generation, which is still

not completely understood. 

Table 1

Surgical approaches and post-operative tinnitus status

Tinnitus

Worse Improved Unchanged

Approach

Retrosigmoid
7 14 34

13% 25% 62%

Translabyrinthine
3 6

33% 67%

Middle fossa
2 3 2

28% 43% 28%

Table 2

Hearing preservation approaches and tinnitus status

Tinnitus

Worse Improved Unchanged

Labyrinth and 
cochlear nerve 
preservation

No
3 8 20

10% 26% 64%

Yes
6 7 15

21% 25% 54%
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We found that tinnitus nega-

tively affected the QOL of our

patients. Patients with post-ope -

rative tinnitus had lower scores

in the total and general GBI

domains. The impact of tinnitus

on QOL following VS resection

has been poorly evaluated with

disparate results. Myrseth et al.11

concluded that unilateral hearing

impairment and tinnitus both

affect QOL discretely, in contrast

to vertigo, which was found to be

the most distressing symptom by

far. In a study by Inoue, 39% of

236 patients stated that they were

not bothered at all by tinnitus after

surgery, 48% were bothered, and

only 7% were severely disabled

by it.15 In another study, Anders -

son et al.2 found that only 6% of

141 patients rated their  tinnitus as

severe. Levo et al.4  stated that

only 10 of 251 patients have

severe problems with tinnitus, with

the major complaint being dif -

ficulty in understanding speech.

On the other hand, only a few

studies have stressed the impact of

tinnitus on QOL. Baguley et al.3

stated that 14% of 149 patients

experienced moderate or severe

tinnitus handicap and could be

candidates for tinnitus therapy.

Rigby et al.16 found that 16% of

130 patients reported sleep distur-

bances and 24% complained of

postoperative concentration dif -

ficulties because of tinnitus. The

differences regarding the impact

of tinnitus on QOL may be

explained by the fact that tinnitus

is not the most severe condition

that may be experienced following

VS surgery. Thus, compared with

other symptoms, its importance

may be underestimated.

In conclusion, most patients do

not report significant changes in

the status of their tinnitus after

surgery. The evolution of tinnitus

is unpredictable and not related to

the surgical approach (hearing

preservation vs. non-hearing pre -

servation). Thus, tinnitus should

not be used as a criterion for

selecting the surgical approach.

Worsening tinnitus may influence

QOL. These conclusions should

be kept in mind when counseling

patients about therapeutic options

for VS.
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