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Abstract

Objective. Little is known about the long term (greater than 10 years) quality of life in
patients with vestibular schwannoma. This study aimed to evaluate long-term outcomes in
patients with vestibular schwannoma.
Method. A retrospective cohort study was performed across 2 academic institutions, with
patients followed at least 10 years after vestibular schwannoma surgery (2000 to 2007).
Telephone interviews were used to assess quality of life using the Glasgow Benefit
Inventory and short form 12 item (version 2) health survey.
Results. A total of 99 out of 110 patients were included. Increasing age and symptom burden
were associated with poorer quality of life ( p = 0.01 and 0.02, respectively). The presence of
imbalance, headache and facial nerve dysfunction were all associated with poorer quality of
life scores ( p = 0.01, 0.04 and 0.02, respectively).
Conclusion. Identifying and managing post-operative symptoms may improve quality of life
in vestibular schwannoma patients and can guide clinical decision making.

Introduction

Microsurgery for vestibular schwannoma has seen significant development since it was
first described in the 1700s.1 Since then, there have been advances in anaesthesia,
incorporation of the microscope, and the advancement of medical instruments and
nerve monitoring systems to assist with tumour dissection and optimise patient outcomes.

Vestibular schwannoma tumours are relatively rare, with an estimated incidence rate of
1.1 per 100 000 persons per year, and have a variable but generally slow-growing growth
rate.2 As vestibular schwannoma is not usually life-threatening, clinicians need to consider
long-term consequences for patients that are not purely focused on surgical outcomes but
also on outcomes affecting quality of life (QoL). Microsurgery is one of the recommended
management options that also includes observation and stereotactic radiation. Now that
contemporary microsurgical technique has been in existence for over a decade, it is
important to look at outcomes over longer periods to better assist patient counselling
when faced with a presentation of vestibular schwannoma.

Quality of life is accepted to be best measured through self-assessed questionnaires to
determine subjective patient QoL. Although there is a developing body of literature
surrounding immediate and short-to-medium term QoL outcomes in patients with
vestibular schwannoma, there is minimal literature providing long-term QoL outcomes
for patients. There are also conflicting results with regard to which factors relate to
QoL outcomes in the long term.

This aim of this study was to provide both surgical and QoL outcomes in the long-term
for patients with vestibular schwannoma managed by an experienced acoustic neuroma
team, and to examine the factors that influence QoL. This will serve to inform clinicians
on expected outcomes and targeted rehabilitation strategies.

Materials and methods

This was a retrospective cohort study of 99 patients with vestibular schwannoma who had
microsurgery between 2000 and 2007. The senior author (MD Atlas) was one of the
operative surgeons in all cases, either as the primary surgeon or co-surgeon, who worked
in conjunction with the other authors at Sir Charles Gairdner Hospital, Nedlands,
Australia, St John of God Hospital Subiaco, Australia, and the Ear Science Institute,
Perth, Australia. This study was approved by the St John of God Institutional Review
Board (approval number: 505).

Patients who had been diagnosed with sporadic vestibular schwannoma and managed
by microsurgery and who had 10 or more years of follow up since the time of surgery were
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included in the study. Eleven patients who had surgery over 10
years ago, including 3 patients who died of unrelated causes
and 8 patients who were lost to follow up, were excluded
from the study. Microsurgery was categorised by approach
(translabyrinthine, middle cranial fossa or retrosigmoid
approach) and degree of resection (gross total or incomplete
resection (near total and subtotal resection included
together)). Patients were excluded if they had received radio-
therapy for their vestibular schwannoma or could not be con-
tacted for a phone interview (response rate of 93 per cent of
the remaining 107 alive patients).

Pre-management demographic data, medical history,
tumour characteristics and audiological data were recorded.
Tumour size was evaluated in millimetres by measuring the
maximal diameter of the intracranial component from the
most recent pre-operative magnetic resonance imaging scan.
In addition, information on post-management symptoms
were collected. This included the presence of hearing loss
(including word recognition scores and pure tone audiom-
etry), tinnitus, imbalance, headaches, facial nerve dysfunction
(House–Brackmann grade) at one year, fatigue, mood
disturbance (self-perceived or diagnosed depression), swallow-
ing dysfunction, taste disturbance and memory impairment.
The symptoms were defined as present if they were documen-
ted as existing in the post-operative clinical notes and were a
combination of patient self-reported symptoms and objective
assessment by the clinician.

Quality of life was assessed using the short form 12 item
(version 2) health survey and the Glasgow Benefit Inventory
in the form of a telephone interview.3,4 The short form 12
item (version 2) health survey divides QoL into 8 different cat-
egories including general health perceptions, physical func-
tioning, vitality, bodily pain, physical role functioning,
emotional role functioning, social role functioning and mental
health. Results are then presented as a physical component
summary and a mental component summary.3 The Glasgow
Benefit Inventory produces a global score (Glasgow Benefit
Inventory total) as well as scores for general well-being, social
support and physical health.4

Statistical analyses included one-way analysis of variance
with Tukey adjustments to compare QoL measures between
gross total and incomplete resection. Pearson’s chi-square
test and two-sample tests of proportion were used to assess
associations in post-operative symptomatology. A linear
regression analysis using Pearson’s correlation coefficient
and least squares regression analyses were used to determine
relationships between demographics, symptoms and QoL.

Results

Demographics

Demographic data of the 99 patients are presented in Table 1.
The average length of follow up was 12.7 years (range, 10–17
years). Nine patients presented with American Academy of
Otolaryngology Head and Neck Surgery (AAO-HNS) class
D hearing loss, with seven patients going on to have trans-
labyrinthine approach surgery and two patients going on to
have middle cranial fossa approach surgery. The majority of
patients underwent a translabyrinthine approach surgery
(75.8 per cent) with resulting hearing loss. In addition to the
two patients presenting with hearing loss, post-operative hear-
ing loss (AAO-HNS class D) was identified in a further nine
middle cranial fossa approach patients (a total of 11 of 19

patients). Four out of five patients who had the retrosigmoid
approach surgery also had post-operative AAO-HNS class D
hearing loss. A small group of patients underwent an incom-
plete resection (6.1 per cent), with these patients having a sig-
nificantly larger tumour size than patients who had received a
gross total resection ( p = 0.002).

Surgical outcomes

In one patient, who had a gross total resection with translabyr-
inthine approach, facial nerve function data were not docu-
mented (Table 2). Although there was an apparent trend for
poorer House–Brackmann grade with the translabyrinthine
approach, this was not statistically significant (χ2(8) = 5.47,
p = 0.706). Nor was there any association between degree of
resection and facial nerve function (χ2(4) = 1.68, p = 0.79).
However, there was a linear relationship between increasing
tumour size and increasing (poorer) House–Brackmann
grade (r2 = 0.15, p < 0.01). There was also a trend for
larger tumours and translabyrinthine approaches (F(2) = 9.52,
p < 0.01); however, given the comparatively very few middle cra-
nial fossa and retrosigmoid approaches, this was insufficiently
powered (power = 0.14).

Quality of life

Gender had no relationship with QoL outcomes for the phys-
ical component summary, mental component summary and
Glasgow Benefit Inventory ( p = 0.09, 0.33 and 0.24, respect-
ively). Increasing age had a negative relationship with the
physical component summary (r =−0.26, p = 0.01), but no
relationship with the mental component summary or
Glasgow Benefit Inventory (r = 0.11, p = 0.31, r = 0.14, p =
0.18, respectively). No significant differences between gross
total and incomplete resection were found for QoL measures
(Table 3).

Symptomatology and QoL

The median symptom burden was 2 (mean = 1.9, range 0–5),
with the majority of patients suffering at least unilateral hear-
ing loss (90 of 99 patients, 91 per cent). The subsequent most
common symptoms were facial nerve dysfunction (31 of 99,

Table 1. Demographic information for patients with vestibular schwannoma
managed with microsurgery

Parameter
Patients
(n (%))

Mean tumour size at
treatment (mm (SD))

Surgery

– Translabyrinthine 75 (75.8) 20.7 (9.04)

– Middle cranial fossa 19 (19.2) 8.67 (4.45)

– Retrosigmoid 5 (5.1) 10.8 (2.64)

– Gross total resection 93 (93.9) 17.7 (9.49)

– Incomplete resection 6 (6.1)* 25.8 (4.26)†

Gender

– Male 45 (45.5)

– Female 54 (54.5)

Age at follow up (years (range)) 61 (23–91)

*Translabyrinthine = 5, middle cranial fossa = 1; †Significant difference ( p < 0.05) when
comparing tumour size between gross total and incomplete resection
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31 per cent), imbalance (22 of 99, 22 per cent), tinnitus (16 of
99, 16 per cent) and headache (12 of 99, 12 per cent). A linear
relationship was found with increasing symptom burden being
associated with poorer QoL using both the physical compo-
nent summary and mental component summary measures
( p = 0.02 and p = 0.03, respectively) (Table 4).

The presence of ongoing post-treatment imbalance (poorer
physical component summary scores, p = 0.01), the presence
of ongoing headache (poorer mental component summary
scores, p = 0.04) and poorer facial nerve function at one year
(poorer mental component summary scores, p = 0.02) were re-
lated to poorer scores in the short form 12 item (version 2)
health survey. No significant relationship was found between
any post-treatment symptoms and change in Glasgow Benefit
Inventory score.

Discussion

Assessing QoL in vestibular schwannoma can be controversial
because of the lack of consistency in measurement tools
and the studies assessing it.5 The measurement tools used to
report QoL in vestibular schwannoma include the 36-item
short form health survey, 12-item short form health survey,
Glasgow Benefit Inventory, the Penn Acoustic Neuroma
Quality Of Life survey, the Facial Clinimetric Evaluation Scale,
the Patient-Reported Outcomes Measurement Information
System, the Health Related Quality of Life survey and the
Dizziness Handicap Inventory.6–14 We recognise that with such
a large number of ways to evaluate QoL in vestibular schwan-
noma, there will inevitably be debate regarding which is the
most accurate in reflecting QoL.

Increasing age is often shown to relate to poorer QoL in
vestibular schwannoma management.6,7,15,16 Our cohort also
showed an inverse linear relationship between age and QoL.
This is likely because of accumulating medical comorbidities,
anxiety and depression, and poorer well-being that is asso-
ciated with increasing age.17–20 Our study did not identify a
relationship between gender and QoL unlike other studies
that reported poorer QoL for the female gender in vestibular
schwannoma.7,14,15 No hypotheses are proposed for why
females had poorer QoL scores in the above studies.

Our study is consistent with others in showing that patients
report worse QoL when they are overwhelmed with their symp-
toms.6,14 This is also consistent with other areas of medicine.21

Physicians should apply generalised management strategies to
reduce total symptom burden but also provide encouragement
to the treating physician that when one symptom is difficult to
manage, the overall effect on the patient can be reduced by con-
centrating on other more manageable symptoms.

Having persistent imbalance post-operatively leads to poorer
QoL, a finding that is common in other studies.10,22 One study
identified dizziness, reported as either vertigo, general unsteadi-
ness or light headedness, as themost significant driver of QoL in
patients post-microsurgery.16 This is not surprising given that
dizziness and imbalance leads to poor QoL in patients outside
of vestibular schwannoma.23 These patients report a higher
degree of functional disability and poorer mood.23–26 Despite
the body’s innate ability for vestibular compensation, a signifi-
cant number of patients report long-term (8–10 years) dizziness
and imbalance post-microsurgery.10,27,28 Worse post-treatment
dizziness and imbalance is associated with the presence of dis-
abling dizziness prior to surgery, increasing age and reduced
physical activity.10,27,29,30 The relationship between pre- and
post-operative dizziness could identify delayed or poorer central
vestibular compensation or the presence of other non-
compensatable causes of dizziness such as presyncope.

Vestibular rehabilitation expedites and improves vestibular
compensation,31–33 and all patients in this series had vestibular
rehabilitation from a dedicated physical therapist in the imme-
diate in-patient post-operative phase and as an out-patient
depending on patient and physician wishes. Given the signifi-
cance that dizziness and imbalance play in QoL, more inten-
sive vestibular rehabilitation schedules could be beneficial,
especially given that delayed intervention is less effective in
improving overall balance outcome.31–33 Some have argued
that pre-operative vestibular ablation via chemical labyr-
inthectomy improves post-operative vestibular compensation;
however, the mid- to long-term effects of this requires further
study.34

The presence of headaches was independently associated
with poorer QoL mental health scores. This is consistent
with previous studies.7,10,13 It has been suggested that head-
aches are the second most significant influencer of poor QoL
after dizziness.16 People who suffer with chronic headaches
are twice as likely to develop chronic pain, depression and anx-
iety.35,36 The retrosigmoid approach has been reported to have
worse headache outcomes, particularly in patients who have
craniectomy rather than craniotomy.37–39 It is postulated
that this could be due to fibrous dural adhesions, the presence
of intracranial bone dust, injury to the occipital nerve, cerebro-
spinal fluid leak and muscle spasm.40 Fibrous dural adhesions
are the result of tight closure of the dura (to prevent cerebro-
spinal fluid leak and aseptic meningitis), resulting in the
adherence of richly innervated nuchal muscle fibres to the
dura, and traction of these fibres results in pain and head-
aches.39 This relationship was not identified in this study,
which only had a small number of retrosigmoid approach
cases (five patients).

Table 2. Facial nerve function at one-year post-microsurgery by surgical approach and degree of resection

Facial nerve HB
grade at 1 year

Translabyrinthine
pts (n (%))

Middle cranial fossa
pts (n (%))

Retrosigmoid
pts (n (%))

Gross total resection
pts (n (%))

Incomplete resection
pts (n (%))

I 47 (63.5) 15 (78.9) 5 (100) 62 (67.4) 5 (83.3)

II 9 (12.2) 2 (10.5) – 11 (12) –

III 9 (12.2) 2 (10.5) – 10 (10.9) 1 (16.7)

IV 8 (10.8) – – 8 (8.7) –

V 1 (1.4) – – 1 (1.1) –

VI – – – –

HB = House–Brackmann; pts = patients

The Journal of Laryngology & Otology 955

https://doi.org/10.1017/S0022215119002172 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215119002172


A number of other factors have been reportedly associated
with post-operative headaches in vestibular schwannoma
including younger age, female gender, the presence of pre-
operative headaches, and the presence of anxiety or depres-
sion.1041–44 None of these associations were identified in the
present study. The association between mood disorders and
headache symptoms are well-established.43,45 Younger females
have a higher prevalence of migraines and headaches in the
general population, and it is possible that the relationship
between pre-existing headaches, mood disorders and young
females and the presence of post-operative headache is
explained by a separate association and is unrelated to vestibu-
lar schwannoma. Analgesia for post-operative headaches needs
to be tailored to the individual and suspected cause. In young
females, the consideration of concomitant migraine and neur-
ology input should be considered. Post-operative headaches
can involve a number of management approaches.42 Simple
analgesia is used in the majority of cases (acetaminophen
and non-steroidal anti-inflammatory drugs) with adequate
response in 29–61 per cent of patients.42,46 Opioids for post-
operative headache have been used less widely, with one
study reporting regular use by 15 per cent of patients.42 The
use of local anaesthetic injections in post-operative headache
(presumed occipital neuralgia) has proven unsuccessful.47,48

In a small cohort of patients diagnosed with occipital neuralgia
following vestibular schwannoma surgery, occipital nerve exci-
sion led to reversal of headache in 80 per cent of patients.49

Chiropractic manipulation, acupuncture and acupressure has
not been shown to be effective in managing post-operative
headache in these patients.48 It is important to note that
adequate and timely management of headache and post-
operative pain is very important in preventing debilitating
chronic pain, which can be very difficult to control particularly
if patients are already taking regular opioids for headaches.

The presence of headache risk factors prior to surgery can
inform patient counselling, as well as affect surgical approach
and technique. It may be necessary to involve neurology or
psychiatry teams to optimise patient outcomes early on.

We show that worsening facial nerve function has a linear
relationship with QoL. The effect of facial nerve function on
QoL has been contentious. A number of studies have identified
a similar relationship,8,16,50 whereas others have shown no
relationship.7,14,51 When ranked according to other determi-
nants, facial nerve dysfunction is less important than imbal-
ance, headaches or tinnitus.16 It is more important in
younger females, where self-esteem seems to be more affected
by physical appearance.8,50,52 There is likely some selection
bias in the studies identifying poorer QoL because responses
were elicited from patients who had joined vestibular
schwannoma support groups, indicating potentially higher
levels of distress.8,50 It is unclear whether certain components
of facial nerve function are more important than others for
QoL (e.g. mouth closure during eating) as this has not been
addressed in the literature. Facial reanimation techniques can
result in significant aesthetic and functional improvements;
however, there is a need for this intervention to be performed
early on due to the potential for poorer functional outcomes
secondary to muscle atrophy by 4–6 months.53 By two years,
there is almost complete degradation of the motor end
plates and reinnervation is ineffective.54 This highlights the
need to manage facial nerve expectations pre-operatively and
to address facial nerve function in post-operative patients to
co-ordinate early rehabilitation to optimise QoL.

Traditionally larger tumours with adherence to or splaying
of the facial nerve have been more typically managed with a
near total resection in order to optimise cranial nerve function
and reduce post-treatment morbidity. Interestingly, a recent
study found that the near total resection group had

Table 3. Long-term quality of life in patients with acoustic neuroma managed with microsurgery

Quality of life index Resection Patients (n) Mean score (SD) P-value

Short form 12 item (version 2) health survey PCS All patients 99 47.26 (6.82)

Gross total resection 93 47.44 (6.84) 0.33

Incomplete resection 6 44.6 (5.91)

Short form 12 item (version 2) health survey MCS All patients 99 53.99 (9.46)

Gross total resection 93 53.84 (9.61) 0.54

Incomplete resection 6 56.29 (6.09)

GBI total All patients 99 −2.52 (18.51)

Gross total resection 93 −2.55 (18.81) 0.97

Incomplete resection 6 −2.17 (13.02)

GBI general All patients 99 −2.00 (18.83)

Gross total resection 93 −1.79 (19.2) 0.69

Incomplete resection 6 −5.17 (11.2)

GBI social support All patients 99 11.13 (22.95)

Gross total resection 93 10.59 (23.15) 0.42

Incomplete resection 6 19.5 (17.4)

GBI physical health All patients 99 −18.33 (25.01)

Gross total resection 93 −18.59 (25.38) 0.64

Incomplete resection 6 −14.33 (18.87)

P-values for one-way analysis of variance are presented comparing means of quality of life measured by degree of resection. SD = standard deviation; PCS = physical component summary;
MCS =mental component summary; GBI = Glasgow Benefit Inventory
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significantly poorer mental health scores than patients who
had received a gross total resection, which might be attribut-
able to a potential mental health toll taken by the ongoing
presence of a residual tumor.13 Many studies have compared
QoL in patients being serially observed to microsurgery; how-
ever, to our knowledge, there are no other studies that have
analysed the effect of residual tumours post-microsurgery.
Serially observed patients tend to have equivalent or better
QoL measures than microsurgery patients.6,9,11,55–58 Our
cohort did not have enough incomplete resections to draw
comparison. Similarly, we are unable to draw conclusions on
whether incomplete resections resulting in preserved facial
nerve outcome had QoL benefits over complete resections
with poorer facial nerve function.

How a particular patient sees their own QoL is complex.
Most instruments used to measure it focus on patient satisfac-
tion or dissatisfaction and objective functional ability, but
rarely do these instruments consider the human experience.59

The perception of QoL is highly individualised, with some
components being robust and fixed and other elements fluctu-
ating depending on environment and circumstances.59,60 The
challenge here for QoL measuring instruments is that every
patient has different expectations (of operative outcomes, of
what is normal or abnormal, of acceptable symptoms and so
on) that are borne out of unique interactions of patient history,
age, sex, socioeconomic status, ethnicity, and religion or
spirituality.61

Perceived wellness, happiness and functionality are likely to
fluctuate to some degree depending on day-to-day activity and
interactions and life stresses, and this could mean the same
person might give quite different responses depending on
the day of testing. As expectations can have a big impact on
perceived QoL, this study will help in managing these expecta-
tions and in turn improve QoL in patients with vestibular
schwannoma undergoing microsurgery.61 The implications
here are that managing patient expectations and appropriate
counselling can potentially increase patient satisfaction and
QoL, as can providing holistic, patient-centred care.

• Very few studies have looked at long-term quality of life (QoL)
(more than 10 years) in patients who have had vestibular
schwannoma surgery

• Increasing age and increasing symptom burden have been
shown to poorly affect QoL

• Imbalance, headache and facial nerve dysfunction have been
shown to have negative effects on QoL in particular

• QoL is highly individual and complex
• Managing expectations and providing holistic,
patient-centred care can go a long way in promoting patient
satisfaction and QoL in surgical patients

Conclusion

Imbalance, headache and facial nerve dysfunction were found
to correlate with poorer QoL outcomes in patients with surgi-
cally treated vestibular schwannoma. Increasing symptom bur-
den along with increasing age were also associated with poorer
QoL. This is consistent with previous literature, with facial
nerve dysfunction being somewhat more variable in its effect
on QoL. Inconsistencies in QoL results across studies may
reflect a failure in the QoL measure to adequately assessTa

b
le

4.
Co

rr
el
at
io
ns

be
tw

ee
n
po

st
-t
re
at
m
en

t
sy
m
pt
om

at
ol
og

y
an

d
qu

al
it
y
of

lif
e
fo
r
al
l
m
ic
ro
su
rg
ic
al

pa
ti
en

ts

Sy
m
pt
om

SF
-1
2v
2
P
CS

SF
-1
2v
2
M
CS

G
B
I
to
ta
l

G
B
I
ge
ne

ra
l

G
B
I
so
ci
al

su
pp

or
t

G
B
I
ph

ys
ic
al

he
al
th

r
P-
va
lu
e

r
P-
va
lu
e

r
P-
va
lu
e

r
P-
va
lu
e

r
P-
va
lu
e

r
P-
va
lu
e

H
ea
ri
ng

lo
ss

−
0.
01

0.
94

−
0.
06

0.
42

0.
08

0.
46

0.
05

0.
64

0.
18

0.
07

−
0.
01

0.
96

Ti
nn

it
us

−
0.
19

0.
06

0.
01

0.
95

−
0.
06

0.
53

−
0.
15

0.
14

−
0.
05

0.
59

0.
09

0.
39

Im
ba

la
nc
e

−
0.
25
*

0.
01
*

0.
01

0.
90

−
0.
02

0.
82

−
0.
07

0.
48

−
0.
07

0.
52

0.
06

0.
57

H
ea
da

ch
e

−
0.
06

0.
56

−
0.
17
*

0.
02
*

−
0.
04

0.
72

0.
03

0.
77

−
0.
04

0.
72

0.
03

0.
75

Fa
ci
al

ne
rv
e

−
0.
01

0.
92

−
0.
21
*

0.
04
*

−
0.
14

0.
18

−
0.
15

0.
14

−
0.
06

0.
53

−
0.
17

0.
10

Fa
ti
gu

e
−
0.
03

0.
79

0.
02

0.
85

0.
04

0.
68

0.
06

0.
53

−
0.
02

0.
82

0.
01

0.
92

M
oo

d
−
0.
05

0.
63

−
0.
01

0.
83

−
0.
13

0.
21

−
0.
10

0.
32

−
0.
12

0.
22

−
0.
13

0.
21

Sw
al
lo
w
in
g
dy
sf
un

ct
io
n

0.
02

0.
84

0.
06

0.
56

−
0.
03

0.
74

−
0.
03

0.
75

0.
02

0.
84

−
0.
06

0.
55

Ta
st
e
di
st
ur
ba

nc
e

−
0.
01

0.
91

−
0.
01

0.
98

0.
03

0.
76

0.
01

0.
96

−
0.
10

0.
32

0.
15

0.
07

M
em

or
y
im

pa
ir
m
en

t
−
0.
01

0.
96

0.
05

0.
64

−
0.
02

0.
87

0.
01

0.
89

−
0.
05

0.
61

−
0.
06

0.
55

N
um

be
r
of

sy
m
pt
om

s
−
0.
24
*

0.
02
*

−
0.
16
*

0.
03
*

−
0.
06

0.
56

−
0.
09

0.
37

−
0.
12

0.
24

0.
12

0.
27

*s
ig
ni
fic
an

t
re
la
ti
on

sh
ip
s
be

tw
ee
n
sy
m
pt
om

s
an

d
qu

al
it
y
of

lif
e.

Im
ba

la
nc
e,

he
ad

ac
he

,f
ac
ia
ln

er
ve

sy
m
pt
om

s
an

d
in
cr
ea
si
ng

nu
m
be

r
of

sy
m
pt
om

s
w
er
e
co
rr
el
at
ed

w
it
h
po

or
er

qu
al
it
y
of

lif
e
sc
or
es
.D

at
a
sh
ow

s
co
rr
el
at
io
ns

be
tw

ee
n
sy
m
pt
om

s
an

d
qu

al
it
y
of

lif
e
fo
r
al
l

pa
ti
en

ts
,
us
in
g
a
le
as
t
sq
ua

re
s
re
gr
es
si
on

an
al
ys
is
w
it
h
Pe

ar
so
n
co
rr
el
at
io
n
co
ef
fic
ie
nt

(r
).
SF

-1
2v
2
=
sh
or
t
fo
rm

12
it
em

(v
er
si
on

2)
he

al
th

su
rv
ey
;
P
CS

=
ph

ys
ic
al

co
m
po

ne
nt

su
m
m
ar
y;

M
CS

=
m
en

ta
l
co
m
po

ne
nt

su
m
m
ar
y;

G
B
I=

G
la
sg
ow

B
en

ef
it
In
ve
nt
or
y

The Journal of Laryngology & Otology 957

https://doi.org/10.1017/S0022215119002172 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215119002172


individual factors that shape perceived QoL. No relationship
between the presence of a residual tumour and QoL was iden-
tified in this study; however, the sample size of patients with
incomplete resections was very small, limiting any comment
on an association.
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