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BACKGROUND: Vestibular schwannomas (VS) are benign tumors arising from the eighth cranial nerve. They often cause no symptoms for a long 
period of time. Due to the improved availability and quality of magnetic resonance imaging diagnostics, even small tumors can be diagnosed at 
an early stage. The fact that the diagnosis of a VS might negatively affect a patient’s quality of life (QoL) should be taken into consideration when 
informing patients about various treatment options. However, little is known about the level of QoL in patients with small VS prior to scheduled 
surgery.

METHODS: One hundred forty- one patients with a T1 or T2 VS that had been scheduled for microsurgery via the middle cranial fossa (MCF) 
approach between 01/2013 and 12/2018 were included. Quality of life was evaluated using the Short-Form-36 (SF-36) survey. Eighty-one patients 
completed the questionnaire. Additionally, audiological and clinical data were collected.

RESULTS: When compared to the German normative QoL data, VS patients showed a significant deterioration in quality of life in 6 of the 8 SF-36 
subscales, whereas only 4 of 8 subscales were affected when compared to the normative group of patients with hearing loss. The analysis of 
predictors did not show any significant relationship between tumor volume, facial nerve function, and QoL. Only preoperative hearing status and 
sex had a slight impact on one subscale each (emotional health and physical health, respectively).

CONCLUSION: This study shows that patients with small VS have an impairment in QoL before surgical treatment. Most of the examined clinical 
predictors did not have a significant impact on the QoL.
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INTRODUCTION
Vestibular schwannomas (VS) are generally benign tumors arising from the eighth cranial nerve. Although rare, they are neverthe-
less the most common type of cerebellar pontine angle tumors. The incidence of VS appears to have increased over time.1 Even very 
small VS (as small as 1 mm)2 can now be diagnosed due to improved availability and resolution of magnetic resonance imaging 
(MRI), (Figure 1).

Vestibular schwannomas can present with a wide range of symptoms, including tinnitus, vertigo, facial palsy, headache, or unilat-
eral hearing loss. Some patients may also remain asymptomatic for a long period. Treatment options typically include microsurgery, 
radiosurgery, or wait-and-scan protocols. Currently, it is not clear whether small tumors need to be treated at all.3,4

However, early detection necessitates early decision-making. Patients are required to make a decision early on in their disease pro-
cess either for active therapy or typically first for wait-and-scan. Therefore, it is crucial to provide information about functional out-
comes and risks of active treatment, as well as about potential changes in daily quality of life (QoL). This information is essential and 
may influence the patient’s decision. Numerous studies have examined functional results5,6 or QoL assessments7-9 after therapy. 

Scheich et al.

Preop QoL VS

DOI: 10.5152/iao.2024.241481

Corresponding author: Matthias Scheich, e-mail: scheich_m@ukw.de
Received: January 18, 2024 • Revision Requested: May 20, 2024 • Last Revision Received: June 28, 2024 • 
Accepted: August 16, 2024 • Publication Date: November 25, 2024

6

20

J Int Adv Otol 2024; 20(6): 472-476  •  DOI: 10.5152/iao.2024.241481

Available online at www.advancedotology.org

Content of this journal is licensed under a
Creative Commons Attribution-NonCommercial

4.0 International License. 

http://orcid.org/0000-0002-3694-6354
http://orcid.org/0000-0002-8069-4342
http://orcid.org/0000-0003-4735-700X
http://orcid.org/0000-0001-6995-1849
mailto:scheich_m@ukw.de


Scheich et al. Preop QoL VS

473

However, there is a general lack of directly preoperative data that pro-
vides detailed information about the QoL in patients diagnosed with 
a VS and that can be used as a baseline for post-surgical follow-up.

The aim of this present study was to compare the preoperative QoL 
of patients with small VS with a control group of normative Germans 
and patients with hearing impairment.

METHODS

Patient Data
Between January 2013 and December 2018, 141 patients with a uni-
lateral sporadic VS were operated on in our department using the 
MCF approach. The patients’ ages ranged from 16 to 78 years (aver-
age = 52.0). Of the patients, 69 were female and 72 were male. No 
patients with previous treatment or neurofibromatosis type 2 were 
included in the survey.

Tumor Size
Each patient underwent an MRI scan for diagnostic purposes. The 
scans were conducted either in the Department of Neuroradiology 
at our hospital or were brought in by the patients. All MRI was evalu-
ated by an independent neuroradiologist and discussed in our skull 
base conference. Of the 141 patients, 61 (43%) had an intracanalicu-
lar (T1) tumor, while 80 (57%) had a tumor with extrameatal extent 
without contact to the brainstem (T2). Tumor volume was measured 
using a rotation ellipsoid.10 The mean tumor volume was 156 mm3 
(range 6-680 mm3).

Surgery
All patients were operated on using the MCF approach as first 
described by William House in 1961,11 and modified by Fisch in 1969 
and Brackmann in 1994.12 Following the opening of the internal audi-
tory canal, the tumor was debulked using a contactless flexible CO2 
laser before complete resection of the tumor.13

Questionnaires
The preoperative QoL was assessed using the general Short-Form-36 
(SF-36) Health Survey.14 The SF-36 is a well-established generic tool 

that is used to measure QoL for various diseases. It consists of 36 
items that are mathematically converted into 8 subgroups: physical 
functioning (pf ), role limitations due to physical health (rp), bodily 
pain (bp), general health perception (gh), vitality (vt), social func-
tioning (sf ), role limitations due to emotional health (re), and mental 
health (mh).15 The 8 subscales result in linear scores from 0 to 100, 
corresponding to the level of QoL. The German version, translated 
and validated by Bullinger et al,16 was used. Disease-specific ques-
tions were also included.

Audiological Data
Prior to surgery, a pure-tone audiometry that included 10 frequen-
cies (125 Hz, 250 Hz, 500 Hz, 1 kHz, 1.5 kHz, 2 kHz, 3 kHz, 4 kHz, 6 
kHz, and 8 kHz), as well as a monosyllabic speech audiogram, were 
conducted. A good hearing status was defined as ≤50 dB and ≥50% 
according to AAO-HNS class A+B17 or as class 1+2 described by 
Gardner and Robertson.18,19 Hundred and eleven patients were clas-
sified in category A or B, which was defined as a good hearing status 
in the study.

Facial Nerve Function
The House-Brackmann (HB) classification20 was used to evaluate 
facial nerve function. All patients had intact facial nerve function and 
were assigned to category I preoperatively.

Predictors
To analyze predictors that could impact QoL, patients were separated 
by age and tumor volume near the median (≥55 years; ≥140 mm³). 
Facial nerve function was compared between patients with HB 1+2 
and those with HB ≥ 3. For hearing status, we compared good hear-
ing (AAO-HNS class A+B) with poor hearing (C+D).

Statistics
We performed all statistical analyses using SPSS 29 (IBM SPSS 
Statistics for Windows). In order to detect the influence of various 
factors on QoL, a multiple regression analysis was done. To compare 
the mean SF-36 values of our patient group with those of the general 
population (as described in the SF-36 manual), a 2-sample z-test was 
performed. Statistical significance was defined as P < .05.

Institutional Review Board Statement
The study was conducted according to the guidelines of the 
Declaration of Helsinki and was approved by the Local Ethics 
Committee of the University of Würzburg (#97/17).

Informed consent was obtained from all individual participants 
included in the study.

MAIN POINTS

• Quality of life in patients with small vestibular schwannomas is 
reduced prior to surgery.

• Preoperative hearing status and sex had a slight impact on quality 
of life.

• Tumor volume and facial nerve function had no impact on preop-
erative quality of life.

Figure 1. Coronal T1-weighted magnetic resonance imaging scan with contrast enhancement of a T1 vestibular schwannoma.
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RESULTS

Response Rate
Out of the 141 eligible patients, 81 voluntarily completed the ques-
tionnaire 1 day before their scheduled surgery, resulting in a response 
rate of 57%.

Clinical Data
After completing and returning the questionnaire, these 81 patients 
were enrolled in the study. The mean age was 53 years, with the 
youngest patient being 16 and the oldest patient 76. Fifty percent of 
the patients were women (n = 41). Forty percent of the participants 
had tumor classified as T1, and 60% classified as T2. The mean tumor 
volume was 143 mm³. Preoperatively, 60 patients had a good hearing 
status (AAO-HNS A+B).

Symptoms
Patients were asked about their symptoms and the duration of 
those symptoms. Of 141 patients, 102 reported hearing loss. The 
mean duration before surgery was 26 months (range 2-240 months). 
Seventy patients noticed tinnitus with a mean duration of 17 months 
(range 1-68 months). Vertigo was present in 68 patients for a mean 
period of 9 months (range 1-72 months) prior to surgery.

Quality of Life
Table 1 and Figure 2 present the SF-36 scores in comparison to the 
German normative population (n = 2914), as described in the SF-36.21 
In 6 of 8 subscales (pf, rp, vt, sf, re, and mh), VS patients had significantly 
lower scores in the questionnaire, which shows a deterioration in QoL 
in these subscales. The SF-36 manual also includes scores of a sub-
group of Germans with hearing loss (n = 147) regardless of its cause. 
Compared to this group, 4 of the 8 subscales showed significant differ-
ences (Table 1, Figure 3). Our patients showed better scores in 3 sub-
scales (pf, bp, and gh) and significantly lower scores in 1 subscale (sf ).

Predictors
The preoperative hearing status had an impact on the subscale “role 
limitations due to emotional health” (re; P = .01) but not on the other 
7 subscales. Patients with poor hearing (>50 dB; <50%) had better 
scores (mean = 88.9) than patients with good hearing (mean = 60.2). 
Gender also had an impact on one subscale: “physical role limi-
tation” (rp; P = .047). Men had a higher score (mean = 73.7) than 
women (mean = 54.7). Further analysis of predictors did not show 

any significant influence of tumor volume, tumor stage, age, or facial 
nerve function on QoL.

DISCUSSION
The diagnosis of VS has improved over time, enabling the detection 
of very small VS even before they cause symptoms. The primary goal 
in selecting the appropriate treatment is to preserve function.22,23 The 
present study aims to show the QoL in untreated patients immedi-
ately prior to surgery. To measure QoL, we used the SF-36 question-
naire, which is 1 of the most widely used instruments for determining 
generic health-specific QoL worldwide. The SF-36 includes a large 
international and German normative collective, as well as a norma-
tive group of patients with hearing loss that can be used for compari-
son. However, it is important to note that this data is over 20 years 
old and may no longer be representative.24 Recent studies on QoL 
of VS patients use the Penn Acoustic Neuroma Quality of Life Scale 
(PANQOL), which includes disease-specific data. The original English 
version of the PANQOL was published in 2010 by Shaffer et al25 and 
then translated into Dutch in 201326 and Spanish in 2015.27 A German 
version was adapted by Kristin et al in 2017.28 However, the German 
version was not available at the start of this prospective trial in 2013. 
In 2023 Carlson et  al29 even introduced a further development of 
the PANQOL, the Mayo Clinic Vestibular Schwannoma Quality of Life 
Index (VSQOL) but no reliable data for comparison exists.

The response rate was quite acceptable at 57%.

The preoperative QoL of our patients was significantly reduced in 6 
of the 8 SF-36 subscales (pf, rp, vt, sf, re, and mh) compared to the 
German general population. Similar results were previously pub-
lished by Vogel et al,30 who investigated 90 consecutive patients 
included before treatment or proposed treatment. The SF-36 data 
were compared with Dutch population norms and with patients suf-
fering from other diseases such as COPD, chronic pain, or head and 
neck cancer. The study demonstrated that patients with VS have a 
lower QoL compared to both the general population and patients 
with other diseases. The authors assume that even asymptomatic 
VS patients perceive their illness as a threatening event from the 
moment of diagnosis. A statistically significant reduction in only 1 
subscale (mh) compared to (American) normative data was also 
described by Klersy et  al.2 The authors suggest that knowledge of 
suffering from a brain tumor may impact QoL.

Table 1. Mean Results of SF-36

SF-36 Item
VS Patients 

(Mean) n = 81
SD

German Normative Collective 
(Mean) n = 2914

SD
German Normative with Hearing 

Loss n = 147
SD

pf 80.33 23.71 85.56* 22.32 66.25* 29.89

rp 64.20 42.37 82.96* 32.59 63.61 42.03

bp 75.55 25.67 79.08 27.36 63.05* 31.5

gh 65.08 17.11 67.92 20.27 54.33* 23.59

vt 56.23 18.80 63.21* 18.46 53.24 20.54

sf 69.75 24.83 88.76* 18.39 80.42* 23.14

re 67.11 40.45 89.97* 26.25 75.52 40.56

mh 64.83 17.83 73.76* 16.57 67.91 17.31

bp, bodily pain; gh, general health perception; mh, mental health; pf, physical functioning; re, role limitations due to emotional health; rp, role limitations due to physical health; SD, 
standard deviation; sf, social functioning; vt, vitality. *Significant (P < .05). 
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Deberge et al1 used the SF-36 to compare the QoL of patients with 
untreated VS to a group of patients who underwent microsurgery. 
They also showed that QoL was reduced in some subscales (pf, sf, 
and vt). According to the authors, choosing an observation approach 
could pose a psychological burden for patients due to the knowl-
edge that the VS was still present and potentially growing.

No difference in preoperative QoL across all SF-36 domains between 
VS patients (n = 42) and a healthy control group (n = 40) was deter-
mined by MacAndie and Crowther.31 Similarly, Kelleher et  al32 did 
not observe a difference in QoL between treated and untreated VS 
patients compared to an age-matched control group. They examined 
70 patients with small skull base tumors, including 54 T1 and T2 VS, 
using the SF-36. Of the VS patients, 29 opted for wait-and-scan, 19 
underwent surgery, and 6 patients were treated with stereotactic 
radiation. The authors note that the small size of the tumor and a lack 
of symptoms may explain the absence of a difference in QoL com-
pared to the normative group. Since all of our patients were symp-
tomatic, this could account for our divergent findings.

Compared to the normative group of patients with hearing loss, our 
patients reported a significantly better QoL in 3 out of the 8 subscales 
(pf, bp, and gh) and a significantly lower score in 1 subscale (sf ). This 
finding contradicts results published by other authors. Vogel et al30 
reported that patients with VS had lower QoL scores even when com-
pared to patients with other diseases, such as head and neck cancer.

Finally, we attempted to identify clinical predictors that could explain 
the decreased QoL in our patients prior to surgery. Our analysis 

revealed that only 2 predictors had a significant impact on preopera-
tive QoL: sex and hearing status each had an influence on 1 subscale. 
Specifically, men had a better score in “role limitations due to physi-
cal health” (rp) compared to women in our group. Notably, there 
was no difference between men and women in rp in the normative 
collective. However, the SF-36 handbook also contains data on men 
and women separately, which shows that women generally have a 
lower QoL in all subscales than men. This difference in QoL between 
genders may directly explain the impact of sex on QoL in our study. 
Machetanz et al33 also found worse preoperative QoL in women in 4 
subscales (pf, bp, vt, mh), but interestingly not in rp. Tufarelli et al34 
conducted a study that showed that women suffer more than men 
from a decrease in their QoL after VS surgery. They also investigated 
different predictors of QoL and demonstrated that hearing loss was 
perceived as the most disabling symptom after surgery. This may 
suggest that a good preoperative hearing status leads to a better 
QoL, as shown by Glaas et  al.35 However, our study’s results con-
tradict this finding. In 7 of the 8 subscales, there was no difference 
between good and poor preoperative hearing status. Nevertheless, 
we found that patients with poor hearing status had significantly 
better scores in the “role limitations due to emotional health” (re). 
Normally, a preoperative poorer hearing status would be expected 
to result in a decrease in QoL. However, our results suggest that there 
may be an absence of anxiety about subsequent hearing loss or the 
development of new symptoms caused by tumor growth. It is pos-
sible that patients who already have a poorer hearing status are not 
as concerned about this symptom worsening as patients with a nor-
mal hearing status.

All of these findings indicate a significant change in a patient’s QoL 
when diagnosed with VS, independent of most possible symptoms. 
Vogel et al30 state that “VS patients seem to be a group of patients 
that suffer from the moment of diagnosis.” Nevertheless, it should 
be noted that all patients were included in the study directly before 
surgery. It is possible that they opted for microsurgery due to a wors-
ening of their existing symptoms.

One limitation of the study is the specific moment of the survey. It is 
possible that patients may have been more stressed on the day prior 
to intracranial surgery. However, it is important to note that the SF-36 
questionnaire defines a time period of 4 weeks prior to completion 
and that this was communicated to the patients.

CONCLUSION
Patients diagnosed with VS experience a significantly reduced QoL 
before starting surgical treatment, regardless of most clinical predic-
tors. The fact of knowing the diagnosis may have an impact on their 
QoL. It is important to inform patients about the possible negative 
impact on their QoL due to the diagnosis in order to enable them to 
make an informed decision. This study represents a further step in 
the assessment of QoL at different points in time. Long-term research 
with frequent collection of QoL data from the beginning of the diag-
nosis throughout the course of therapy is necessary to gain a better 
understanding of these changes in QoL.

Ethics Committee Approval: This study was approved by the Ethics Commit-
tee of Würzburg University (Approval No: #97/17, Date: 6.7.2017 and 31.7.21).

Informed Consent: Informed consent was obtained from all individual par-
ticipants included in the study.

Figure  2. Short-form-36 scores compared to the German normative 
population.

Figure  3. Short-form-36 scores compared to a subgroup of Germans with 
hearing loss.



J Int Adv Otol 2024; 20(6): 472-476

476

Peer-review: Externally peer reviewed.

Author Contributions: Concept – M.S., L.S.; Design – M.S., M.St.; Supervision – 
M.S., M.B.; Resources – M.B., R.H.; Materials – M.B., M.S.; Data Collection and/or 
Processing – L.S., M.St.; Analysis and/or Interpretation – L.S., J-H.K.; Literature 
Search – L.S., M.S.; Writing – L.S., M.S.; Critical Review – R.H., S.H.

Declaration of Interests: The authors have no conflicts of interest to declare.

Funding: The authors declare that this study received no financial support.

REFERENCES
1. Deberge S, Meyer A, Le Pabic E, Peigne L, Morandi X, Godey B. Quality 

of life in the management of small vestibular schwannomas: observa-
tion, radiotherapy and microsurgery. Clin Otolaryngol. 2018;43(6):1478-
1486. [CrossRef]

2. Klersy PC, Arlt F, Hofer M, Meixensberger J. Quality of life in patients with 
unilateral vestibular schwannoma on wait and see - strategy. Neurol Res. 
2018;40(1):34-40. [CrossRef]

3. Breivik  CN, Nilsen  RM, Myrseth  E, et  al. Conservative management or 
gamma knife radiosurgery for vestibular schwannoma: tumor growth, 
symptoms, and quality of life. Neurosurgery. 2013;73(1):48-57. [CrossRef]

4. Zanoletti E, Mazzoni A, Martini A, et al. Surgery of the lateral skull base: 
a 50-year endeavour. Acta Otorhinolaryngol Ital. 2019;39(suppl 1):S1-
S146. [CrossRef]

5. Ginzkey C, Scheich M, Harnisch W, et al. Outcome on hearing and facial 
nerve function in microsurgical treatment of small vestibular schwan-
noma via the middle cranial fossa approach. Eur Arch Otorhinolaryngol. 
2013;270(4):1209-1216. [CrossRef]

6. Wang  AC, Chinn  SB, Than  KD, et  al. Durability of hearing preservation 
after microsurgical treatment of vestibular schwannoma using the mid-
dle cranial fossa approach. J Neurosurg. 2013;119(1):131-138. [CrossRef]

7. Scheich M, Ginzkey C, Reuter E, Harnisch W, Ehrmann D, Hagen R. Quality 
of life after microsurgery for vestibular schwannoma via the middle cra-
nial fossa approach. Eur Arch Otorhinolaryngol. 2014;271(7):1909-1916. 
[CrossRef]

8. Iyer  AP, Gunn  R, Sillars  H. Quality of life after vestibular schwannoma 
surgery: does hearing preservation make a difference? J Laryngol Otol. 
2010;124(4):370-373. [CrossRef]

9. Baumann  I, Polligkeit  J, Blumenstock  G, Mauz  PS, Zalaman  IM, Maas-
sen MM. Quality of life after unilateral acoustic neuroma surgery via mid-
dle cranial fossa approach. Acta Oto-Laryngol. 2005;125(6):585-591. 
[CrossRef]

10. Tirumani  SH, Shinagare  AB, O’Neill  AC, Nishino  M, Rosenthal  MH, 
Ramaiya NH. Accuracy and feasibility of estimated tumour volumetry in 
primary gastric gastrointestinal stromal tumours: validation using semi-
automated technique in 127 patients. Eur Radiol. 2016;26(1):286-295. 
[CrossRef]

11. Monfared  A, Mudry  A, Jackler  R. The history of middle cranial fossa 
approach to the cerebellopontine angle. Otol Neurotol. 2010;31(4):691-
696. [CrossRef]

12. Brackmann DE, House JR, 3rd, Hitselberger WE. Technical modifications 
to the middle fossa craniotomy approach in removal of acoustic neuro-
mas. Am J Otol. 1994;15(5):614-619.

13. Scheich M, Hagen R. The middle cranial fossa approach. In: Surgery of the 
Lateral Skull Base: a 50-Year Endeavour. Zanoletti E, Mazzoni A, Martini A, 
eds. Acta Otorhinolaryngol Ital 2019:S11-S14. Pacini Editore Srl, Pisa, Italy 
(http s://d oi.or g/10. 14639 /0392 -100x -supp l.1-3 9-201 9)

14. Ware JE, Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-
36). I. Conceptual framework and item selection. Research Support, Non-U.S. 
Gov’t Research Support, U.S. Gov’t, P.H.S. Med Care. 1992;30(6):473-483.

15. Ware JE, Snow KK, Kosinski M, Gandeck B. SF-36 Health-Survey: Manual 
and Interpretation Guide. Boston, MA: The Health Institute, New England 
Medical Center; 1993.

16. Bullinger M. German translation and psychometric testing of the SF-36 
Health Survey: preliminary results from the IQOLA Project. International 
quality of life assessment. Soc Sci Med. 1995;41(10):1359-1366. 
[CrossRef]

17. Committee on HEARing and Equilibrium guidelines for the diagnosis 
and evaluation of therapy in Meniere’s disease. American Academy of 
Otolaryngology-Head and Neck Foundation, Inc. Otolaryngol Head Neck 
Surg. 1995;113(3):181-185. [CrossRef]

18. Gardner  G, Robertson  JH. Hearing preservation in unilateral acoustic 
neuroma surgery. Ann Otol Rhinol Laryngol. 1988;97(1):55-66. 
[CrossRef]

19. Tonn  JC, Schlake  HP, Goldbrunner  R, Milewski  C, Helms  J, Roosen  K. 
Acoustic neuroma surgery as an interdisciplinary approach: a neurosur-
gical series of 508 patients. J Neurol Neurosurg Psychiatry. 2000;69(2):161-
166. [CrossRef]

20. House JW, Brackmann DE. Facial nerve grading system. Otolaryngol Head 
Neck Surg. 1985;93(2):146-147. [CrossRef]

21. Bullinger  M. Erfassung der gesundheitsbezogenen Lebensqualitat mit 
dem SF-36 Health Survey [Assessment of health related quality of life 
with the SF-36 Health Survey]. Rehabilitation (Stuttg). 1996;35(3): 
XVII-XXIX.

22. Carlson  ML, Link  MJ. Vestibular schwannomas. N Engl J Med. 
2021;384(14):1335-1348. [CrossRef]

23. Briggs RJ, Fabinyi G, Kaye AH. Current management of acoustic neuro-
mas: review of surgical approaches and outcomes. J Clin Neurosci. 
2000;7(6):521-526. [CrossRef]

24. Gauden A, Weir P, Hawthorne G, Kaye A. Systematic review of quality of 
life in the management of vestibular schwannoma. J Clin Neurosci. 
2011;18(12):1573-1584. [CrossRef]

25. Shaffer BT, Cohen MS, Bigelow DC, Ruckenstein MJ. Validation of a dis-
ease-specific quality-of-life instrument for acoustic neuroma: the Penn 
Acoustic neuroma Quality-of-Life Scale. Laryngoscope. 2010;120(8):1646-
1654. [CrossRef]

26. van Leeuwen  BM, Herruer  JM, Putter  H, Jansen  JC, van der Mey  AG, 
Kaptein AA. Validating the Penn Acoustic neuroma Quality of Life Scale 
in a sample of Dutch patients recently diagnosed with vestibular 
schwannoma. Otol Neurotol. 2013;34(5):952-957. [CrossRef]

27. Medina MD, Carrillo A, Polo R, et al. Validation of the Penn acoustic neu-
roma quality-of-life scale (PANQOL) for Spanish-speaking patients. Oto-
laryngol Head Neck Surg. 2017;156(4):728-734. [CrossRef]

28. Kristin J, Glaas MF, Stenin I, et al. Multistep translation and cultural adap-
tation of the Penn acoustic neuroma quality-of-life scale for German-
speaking patients. Acta Neurochir (Wien). 2017;159(11):2161-2168. 
[CrossRef]

29. Carlson ML, Lohse CM, Link MJ, et al. Development and validation of a 
new disease-specific quality of life instrument for sporadic vestibular 
schwannoma: the Mayo Clinic Vestibular schwannoma Quality of Life 
Index. J Neurosurg. 2023;138(4):981-991. [CrossRef]

30. Vogel JJ, Godefroy WP, van der Mey AG, le Cessie S, Kaptein AA. Illness 
perceptions, coping, and quality of life in vestibular schwannoma 
patients at diagnosis. Otol Neurotol. 2008;29(6):839-845. [CrossRef]

31. MacAndie  C, Crowther  JA. Quality of life in patients with vestibular 
schwannomas managed conservatively. Clin Otolaryngol Allied Sci. 
2004;29(3):215-218. [CrossRef]

32. Kelleher MO, Fernandes MF, Sim DW, O’Sullivan MG. Health-related qual-
ity of life in patients with skull base tumours. Br J Neurosurg. 2002;16(1):16-
20. [CrossRef]

33. Machetanz K, Wang SS, Oberle L, Tatagiba M, Naros G. Sex differences in 
vestibular schwannoma. Cancers (Basel). 2023;15(17), [CrossRef]

34. Tufarelli D, Meli A, Alesii A, et al. Quality of life after acoustic neuroma 
surgery. Otol Neurotol. 2006;27(3):403-409. [CrossRef]

35. Glaas MF, Schäfer R, Jansen P, et al. Quality of life after translabyrinthine 
vestibular schwannoma resection-reliability of the German PANQOL 
questionnaire. Otol Neurotol. 2018;39(6):e481-e488. [CrossRef]

https://doi.org/10.1111/coa.13203
https://doi.org/10.1080/01616412.2017.1390184
https://doi.org/10.1227/01.neu.0000429862.50018.b9
https://doi.org/10.14639/0392-100X-suppl.1-39-2019
https://doi.org/10.1007/s00405-012-2074-8
https://doi.org/10.3171/2013.1.JNS1297
https://doi.org/10.1007/s00405-013-2671-1
https://doi.org/10.1017/S0022215109992040
https://doi.org/10.1080/00016480510026935
https://doi.org/10.1007/s00330-015-3829-6
https://doi.org/10.1097/MAO.0b013e3181c0e98e
https://doi.org/10.1016/0277-9536(95)00115-n
https://doi.org/10.1016/S0194-5998(95)70102-8
https://doi.org/10.1177/000348948809700110
https://doi.org/10.1136/jnnp.69.2.161
https://doi.org/10.1177/019459988509300202
https://doi.org/10.1056/NEJMra2020394
https://doi.org/10.1054/jocn.2000.0728
https://doi.org/10.1016/j.jocn.2011.05.009
https://doi.org/10.1002/lary.20988
https://doi.org/10.1097/MAO.0b013e31828bb2bb
https://doi.org/10.1177/0194599816688640
https://doi.org/10.1007/s00701-017-3304-z
https://doi.org/10.3171/2022.7.JNS221104
https://doi.org/10.1097/MAO.0b013e3181820246
https://doi.org/10.1111/j.1365-2273.2004.00806.x
https://doi.org/10.1080/02688690120114183
https://doi.org/10.3390/cancers15174365
https://doi.org/10.1097/00129492-200604000-00018
https://doi.org/10.1097/MAO.0000000000001819

