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ABSTRACT
Background:  Patients with smaller vestibular schwannoma (VS) with preserved hearing can be 
subjected to hearing preservation surgery using the Middle Cranial Fossa (MCF) approach.
Aims/Objectives: We aimed to evaluate hearing outcome postoperatively and more than 10 years 
after MCF surgery.
Materials and methods: Eighty-four patients with sporadic unilateral VS treated with MCF surgery 
between 1998 and 2020 at a single tertiary centre, were retrospectively studied. Pure tone 
audiometry and word recognition scores (WRS) preoperatively, postoperatively, and after > 
10 years of follow-up, were analysed.
Results:  Sixty (71%) patients had preserved hearing function after MCF surgery. Twenty-three of 
the 60 patients were followed up for >10 years after surgery. Hearing outcomes of the tumour ear 
after >10 years of follow up were as follows: median pure tone average (PTA): 61 decibel hearing 
level (dB HL) (range 6–94 dB HL), and median WRS 71% (range: 0–98%). The age-related decline 
in pure tone audiometry thresholds was not significantly different between the tumour and 
contralateral ears
Conclusions and significance:  MCF surgery offers the possibility of retaining hearing function 
even after >10 years of surgery in patients with preserved hearing. Additional hearing loss at the 
long-term follow-up was bilateral and symmetrical.

摘要
背景:  对于保留有听力的小型前庭神经鞘瘤（VS）患者，可采用中颅窝（MCF）入路对其进行听力
保留手术。
目的: 本研究旨在评估MCF手术之后及术后10年以上的听力结果。
材料与方法:  回顾性分析了1998年至2020年间在同一家三级医疗中心接受MCF手术治疗的84例
散发性单侧VS患者的临床资料。分析了患者术前、术后及术后10年以上的纯音测听和词语识别率
（WRS）。
结果:  60例（71%）患者在MCF手术后听力功能得以保留，其中23例患者术后随访超过10年。肿瘤
耳的听力结果在超过10年的随访后如下：纯音听阈平均值（PTA）中位数为61分贝听力级（dB HL）
（范围6-94dB HL），言语识别率（WRS）中位数为71%（范围：0-98%）。肿瘤耳和对侧耳之间的纯
音听阈随年龄增长的下降并无显著差异。
结论和意义:  MCF手术为保留有听力的患者提供了在术后超过10年仍能保持听力功能的可能
性。长期随访中发现的额外听力损失是双侧且对称的。

Introduction

The optimal treatment for patients with smaller ves-
tibular schwannoma (VS) and functional hearing is a 
subject of ongoing debate. The treatment options 
reported to preserve hearing include clinical observa-
tion (also called wait-and-scan approach), stereotactic 
radiosurgery (SRS), or microsurgical (MS) resection 

using middle cranial fossa (MCF) or retro sigmoidal 
(RS) approach [1,2]. Surgical intervention for VS 
aimed at preserving hearing function can be consid-
ered as beneficial if postoperative hearing exceeds the 
level expected from spontaneous deterioration during 
the natural course of disease or following noninva-
sive SRS.
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When performing hearing preserving MCF surgery, 
there is a risk of total hearing loss in the operated ear 
immediately after surgery. Multiple studies have 
reported a hearing preservation rate of 55–82% within 
the first year after surgery [3–5]. The hearing is 
reported to be relatively stable during follow-up, with 
a hearing preservation rate within the first five years 
of 70–84% among the patients with preserved hearing 
post-surgery [5,6]. However, few studies have reported 
longer follow-up periods, with small patient sample 
sizes [3,7,8].

In this study, we retrospectively examined the 
hearing outcomes of patients with sporadic VS after 
MCF surgery. Furthermore, we aimed to evaluate the 
overall success rate of hearing preservation post-MCF 
surgery and hearing outcomes after >10 years of MCF 
surgery among patients with preserved hearing 
postoperatively.

Materials and methods

Patients and ethical statement

We conducted a retrospective chart review of 93 con-
secutive patients with sporadic unilateral vestibular 
schwannoma who underwent middle cranial fossa 
surgery at a single tertiary academic skull base centre 
between 1998 and 2020, with the aim of achieving 
tumour removal while preserving hearing. At this 
centre, MCF surgery was indicated for patients that 
met the following criteria: (i) a small VS (<1.5 cm), 
(ii) well preserved hearing (pure tone average 
[PTA] < 30 decibel Hearing Level [dB HL]; word rec-
ognition score [WRS] > 70%), (iii) age <65 years, and 
(iv) a fundal fluid cap present on magnetic resonance 
imaging (MRI). These criteria were not applied strictly 
throughout the study period, as they evolved gradu-
ally with increasing experience. Nevertheless, to main-
tain a consecutive cohort we chose to include all 
patients who underwent MCF surgery during 
this period.

This study was approved by the national ethical 
review authorities (DNR 2015/304, 2019–05415, and 
2022-00211-02) for review of medical records. 
Informed consent was waived due to the retrospective 
nature of the study. The study was conducted in 
accordance with the tenets of the Declaration of 
Helsinki.

Nine patients were excluded from the study for the 
following reasons: MCF surgery was interrupted 
(n = 1) and pre- and postoperative audiometric data 
were not available (n = 8). Finally, 84 patients were 
included in the analysis; of these, 38 patients were 

female (45%) and 46 were male (55%). There were 
equal numbers of left- and right-sided tumours (n = 42 
in each group). Patients’ ages at surgery ranged from 
24 to 65 years, with a median age of 50 years.

MRI scans, tumour size, duration of surgery, and 
secondary treatment

Clinical variables, MRI data regarding tumour size (in 
accordance with the Acoustic Neuroma Consensus for 
Reporting Results) and location, MRI data regarding 
presence of a fundal fluid cap, duration of surgery 
(i.e. minutes of surgical intervention), and informa-
tion on secondary treatment were collected from the 
patients’ medical charts. In addition, MRI results aim-
ing to assess the radicality of tumour resection were 
collected, including information about the elapsed 
time between surgery and the last available postoper-
ative MRI.

Surgical procedure

Using the MCF approach, the internal acoustic meatus 
was meticulously opened with a microdrill. The dura, 
extending from the fundus to the cerebellopontine 
angle, was exposed and subsequently opened, reveal-
ing the tumour. The tumour was then carefully extir-
pated from the vestibular nerve. Facial nerve function 
was monitored throughout the procedure. The meatal 
opening was closed with a nonvascular muscle flap to 
prevent cerebrospinal fluid leakage.

Facial nerve function

Facial nerve function was assessed postoperatively 
using the House-Brackmann facial nerve grading sys-
tem (HB). Data on postoperative facial nerve function 
and the time elapsed until the last follow-up after sur-
gery were collected.

Pre- and postoperative hearing

All the pre- and postoperative hearing tests were per-
formed according to the International Standard 
Organization (ISO), and hearing levels were measured 
at dB HL. Pure tone audiometry thresholds were doc-
umented at the following frequencies: 0.125, 0.25, 0.5, 
1, 2, 3, 4, 6, and 8 kilohertz (kHz). The PTA was 
calculated using frequencies of 0.5, 1, 2, and 3 kHz in 
accordance with the American Academy of 
Otolaryngology-Head and Neck Surgery (AAO-HNS) 
guidelines. WRS were recorded using a phonemically 
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balanced list of 50 monosyllabic Swedish words pre-
sented at the most comfortable loudness level [9].

Hearing preservation analysis

To evaluate hearing outcomes and durability of hearing 
after MCF surgery, the first available postoperative 
hearing test and hearing tests performed > 10 years 
after surgery (long-term follow-up) were analysed. 
Complete hearing loss was defined as a PTA of >130 dB 
HL or a WRS of 0% in the tumour ear. Patients with 
complete hearing loss in the tumour ear during the 
postoperative hearing test were excluded from the post-
operative and long-term follow-up analyses. The 
follow-up period was defined as the time from the date 
of surgery to the time of the actual hearing test.

Statistical method

Descriptive statistics, such as medians, ranges, fre-
quencies, and percentages, were used to describe the 
study data. Pure tone audiometry thresholds were dis-
played by ear (tumour ear and contralateral ear) using 
the mean profiles. The Mann–Whitney U test was 
used to assess differences in PTA between groups. 
Associations between patient ears and pure tone audi-
ometry thresholds were evaluated using linear mixed 
models, with patient ID (pair) as a random intercept 
and frequency (Hz) as a linear random slope. Results 
from these models are presented as mean differences 
(MD), 95% confidence intervals (CI), and Wald 
p-values.

Results

In the study population of 84 patients, postoperative 
PTA or WRS indicated that 24 patients had total 
hearing loss in the tumour ear. Consequently, the 24 
patients were excluded from subsequent analyses 
focused on patients with preserved hearing. 
Demographics, characteristics, and hearing outcomes 
of the 24 patients are presented in Supplementary 
information 1.

The remaining 60 patients had preserved hearing 
function postoperatively; of these, 23 had available 
pure tone audiometry data for > 10 years post-surgery.

Tumour characteristics and postoperative outcome

MRI data from the target population of 60 patients 
showed that the tumour was purely intrameatal in 20 
(33%) patients and that 40 (66%) patients had 

combined intra- and extrameatal growth (median 
extrameatal growth, 10 mm; range, 2–19 mm). A fun-
dal fluid cap was present on preoperative MRI in 34 
of 35 patients with preserved postoperative hearing 
function. One patient did not present a fundal fluid 
cap on preoperative MRI, and for 25 patients (42%), 
the data was missing. The tumour characteristics and 
demographics of the target population are presented 
in Table 1.

There were reliable data regarding the operative 
time in 45 of the 60 patients, with a median surgery 
time of 370 min (range 245–520 min). Postoperative 
facial nerve function according to HB was well pre-
served, with 57 of 60 (95%) presenting HB scores of 

Table 1.  Pre- and postoperative demographics and character-
istics of the patients.

Patients with 
postoperatively preserved 

hearing
Patients with 

long-term follow-up

patients, n 60 23
PREOPERATIVE
Median age at surgery, 

in years
50 [24–65] 50 [25–65]

male, n (%) 36 (60) 15 (65)
female, n (%) 24 (40) 8 (35)
Tumour
right side, n (%) 27 (45) 11 (48)
left side, n (%) 33 (55) 12 (52)
Only intrameatal growth, 

n (%)
20 (33) 8 (35)

Intra- and extrameatal 
growth, n (%)

40 (66) 15 (65)

Extrameatal growth, 
median, in mm

10 [2–19] 10 [5–16]

Fundal fluid cap
Yes, n (%) 34 (57) 10 (43)
No, n (%) 1 (2) 0 (0)
Data missing, n (%) 25 (42) 13 (57)
POSTOPERATIVE
Duration of surgery
Registered, n 45 19
Median, in minutes 370 [245–520] 405 [315–520]
Facial nerve function 

(HB)
HB I, n (%) 50 (83) 19 (83)
HB II, n (%) 7 (12) 3 (13)
HB III, n (%) 3 (5) 1 (4)
HB IV-VI, n 0 0
Median postop follow-up 

time, in months
2 [0–48] 2 [0–7]

Degree of tumour 
resectiona

Total resection, n (%) 37 (62) 16 (70)
Near total resection, n 

(%)
23 (38) 7 (30)

Median postop follow-up 
time, years

4 [1–23] 5 [1–23]

Additional treatment 
(SRS)

yes, n 2 0
no, n 58 23

HB = House Brackmann scale; SRS = stereotactic radiosurgery. 60 patients 
with preserved hearing postoperatively are presented in the first column. 
The subgroup of the 23 patients with available long-term follow-up is pre-
sented in the second column. All numbers within [] represent range.
aAccording to postoperative MRI results.

https://doi.org/10.1080/00016489.2026.2613331
https://doi.org/10.1080/00016489.2026.2613331


Acta Oto-Laryngologica 511

1–2. Three (5%) patients presented with HB score of 
3. None of the patients presented with HB scores of 
4–6. The median time from surgery to the last HB 
assessment was 2 months (range 0–48 months) 
(Table 1).

According to post-operative MRI findings, the 
tumour was completely excised in 37 (62%) patients, 
while 23 (38%) patients showed suspected residual 
tumours, corresponding to near total resection. The 
median time from surgery to the last available MRI 
was 4 years (range 1–23 years). Two patients received 
secondary treatment because of verified vestibular 
schwannoma recurrence and progressive residual 
tumours, both were treated with SRS at 6 and 14 years 
after MCF surgery, respectively (Table 1).

Hearing outcomes

Data on preoperative pure tone audiometry thresholds 
and WRS of the tumour ear were available for 59 and 
52 patients, respectively; median PTA was 28 dB HL 
(range: 0–64) and median WRS was 92% (range 
44–100). The median elapsed time from the assess-
ment of preoperative pure tone audiometry and WRS 

until surgery was 2 months (range 0–17 months) and 
1 month (range 0–17 months), respectively. One patient 
had no available preoperative pure tone audiometry; 
however, the postoperative PTA was 41 dB HL and 
WRS was 96%; this patient was therefore included in 
the target population.

Postoperative pure tone audiometry thresholds 
were available for the tumour ear and contralateral 
ear in 58 and 55 patients, respectively. Postoperative 
WRS data was available for the tumour ear and con-
tralateral ear in 52 and 23 patients, respectively. Table 
2 summarizes the preoperative and postoperative 
audiometric data of the tumour ear.

The median postoperative PTA in the tumour ear 
was 38 dB HL (range 5–76 dB HL) and the median 
WRS was 87% (range 20–100%). Furthermore, 48 of 
58 (83%) patients presented with a postoperative PTA 
of ≤50 dB HL, and 48 of 52 (92%) patients had a 
WRS of ≥50%. The median postoperative PTA in the 
contralateral ear was 9 dB HL (range 0–48 dB HL) and 
the median WRS was 100% (range 90–100%). Of the 
two patients with missing postoperative pure tone 
audiometry and WRS, one presented with a PTA of 
44 dB HL and WRS of 88% at 3.5 years, while the 
other had a PTA of 49 dB HL at 2 years and WRS of 
72% at 19 years. Because of the longer time from sur-
gery to their first postoperative pure tone audiometry, 
these two patients were not included in the analysis 
of postoperative data.

Hearing tests performed >10 years postoperatively 
were analysed in 23 patients; pure tone audiometry 
threshold results of the tumour and contralateral ear 
of these 23 patients were as follows: median PTA in 
the tumour ear, 61 dB HL (range 6–94 dB HL); median 
PTA in the contralateral ear, 23 dB HL (range −3 to 
58 dB HL). There was no statistical difference in PTA 
in the tumour ear between the 12 patients with avail-
able WRS and the 11 patients without available WRS 
(with WRS: median PTA 60 dB HL; without WRS: 
median PTA 62,5 dB HL).

The two patients treated with secondary SRS ini-
tially retained hearing after MCF surgery. In the first 
case, postoperative PTA in the tumor ear was 40 dB 
HL. No further audiometric data were available. In 
the second case, postoperative PTA was 55 dB HL and 
WRS 38%, which improved to WRS 62% at four years 
and PTA remained stable at 6.5 years postoperatively. 
There were no available hearing data for either patient 
after SRS.

Figure 1(A–G) demonstrates the longitudinal 
changes in pure tone audiometry thresholds. In Figure 
1(G), the difference between the tumor ear and the 
contralateral ear was similar at postoperative and 

Table 2.  Preoperative hearing assessment, and postoperative 
as well as long-term follow-up (> 10 years after surgery) hear-
ing outcomes in the ear affected by the tumour.

Preoperative 
hearing

Postoperative 
hearing

Long-term 
follow-up

Patients with postoperatively preserved hearing, n = 60
PTA dB HL, n 59 58 NA
PTA dB HL, 

median
28 [0–64] 38 [5–76] NA

PTA <50 dB HL, n 
(%)

56 (95) 48 (83) NA

Median follow-up, 
in monthsa

2 [0–17] 3 [0–14] NA

WRS %, n 52 52 NA
WRS %, median 92 [44–100] 87 [20–100] NA
WRS >50%, n (%) 51 (98) 48 (92) NA
Median follow-up, 

in monthsa
1 [0–17] 2 [0–16] NA

Patients with long-term follow-up, n = 23
PTA dB HL, n 22 22 23
PTA dB HL, 

median
23 [4–51] 36 [5–76] 61 [6–94]

PTA <50 dB HL, n 
(%)

21 (95) 17 (77) 6 (26)

Median follow-up, 
in monthsa

2 [0–17] 4 [1–13] 200 [123–285]

WRS %, n 18 20 12
WRS %, median 95 [82–100] 92 [20–100] 71 [0–98]
WRS >50%, n (%) 18 (100) 19 (95) 9 (75)
Median follow-up, 

in monthsa
1 [0–17] 2 [0–8] 158 [123–285]

PTA = pure tone average; dB HL = decibel hearing level; WRS = word recog-
nition score.
aThe median follow-up time, expressed in months, is presented in two 
ways: preoperatively, it represents the duration in months between the 
last available preoperative hearing-test and surgery; and postoperatively, it 
represents the duration in months between surgery and first and last 
(long-term follow-up) available postoperative hearing-test.
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long-term follow-up, with hearing thresholds declin-
ing to a comparable degree in both ears over more 
than 10 years (Table 3).

Discussion

With the growing number of small VS with preserved 
hearing at diagnosis [1], it is crucial to better under-
stand which treatment is most beneficial for this 
group of patients in terms of long-term clinical out-
comes. It is generally accepted that treatment needs to 
be carefully tailored for each patient, and treatment 
guidelines for small VS with preserved hearing 

Figure 1.  Postoperative mean of pure tone audiometry thresholds and difference between the tumour and contralateral ear are 
presented as difference profiles.
(a) All patients with preserved hearing (n = 58) postoperatively with the mean of pure tone audiometry thresholds of the tumour and contralateral ears. 
(b) The difference profile of the thresholds between the tumour and contralateral ear of 58 patients. (c) Mean of pure tone audiometry thresholds post-
operatively among the 23 patients followed up for >10 years. (d) The difference profiles of the thresholds between the tumour and contralateral ear of 
23 patients postoperatively. (e) Mean pure tone audiometry thresholds postoperatively among the 23 patients followed up for at > 10 years after surgery. 
(f ) The difference profiles of the thresholds between the tumour and contralateral ear of 23 patients at > 10 years after surgery. (g) Comparison of the 
difference profiles found postoperatively (d) and at long-term follow-up (> 10 years after surgery) (f ) (n = 23).

Table 3. C omparison of the difference profiles between 
tumour and contralateral ear found postoperatively and at > 
10 years after surgery (n = 23) for nine specific frequencies 
(decibel [dB]) (as shown in Figure 1(G)).
Frequency (Hz) Difference (dB) 95% CI p-value

125 6 −6 to19 0,332
250 13 1 to 24 0,032
500 12 −0,04 to 23 0,051
1000 12 0,3 to 24 0,045
2000 7 −5 to 18 0,256
3000 3 −9 to 15 0,595
4000 0 −11 to 12 0,967
6000 −2 −14 to 9 0,689
8000 −8 −20 to 4 0,178

CI = confidence intervals.
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generally recommend clinical observation with 
repeated MRI [10]. In this study, we present a rela-
tively large cohort of patients with sporadic unilateral 
VS who were treated with MCF surgery and report 
long-term outcomes after more than 10 years of 
follow-up in a subpopulation. Postoperative hearing 
tests demonstrated that 24 of 84 (29%) patients lost 
their hearing in the tumour ear after surgery. An ade-
quate follow-up for >10 years was performed in 23 
(27%) patients. It revealed durable hearing, with no 
significant difference between the tumour and the 
contralateral ear regarding the decline in pure tone 
hearing thresholds over time. Six of the 23 patients 
(26%) had a PTA of ≤50 dB HL, and nine of 12 (75%) 
had a WRS of ≥50%.

Ahmed et  al. reported 73% hearing preservation 
with a WRS of >50% in 11 patients after >12 years of 
MCF surgery. When AAO-HNS class A&B criteria 
(WRS ≥50% and PTA ≤ 50dBHL) were applied in the 
same patient cohort, serviceable hearing decreased to 
18% [3]. In contrast, Roche et  al. presented 10 years 
follow-up hearing data of 13 patients with VS after 
MCF surgery; they found that 83% had serviceable 
hearing at follow-up, defined according to AAO-HNS 
class A&B [7]. Using Kaplan Meyer analysis, Hilton 
et  al. estimated serviceable hearing (according to 
AAO-HNS class A&B) among 72% of the patients after 
MCF surgery at 10 years follow-up [8]. These earlier 
studies addressed questions in a similar target popula-
tion as that of present study. Despite the major limita-
tions, retrospective design, and limited number of 
observations, these studies indicated that MCF surgery 
can preserve hearing in a substantial number of cases.

However, it is difficult to compare the outcomes 
between studies. Different inclusion criteria, exclusion 
due to different treatments or hearing loss, and loss to 
follow-up are only a few factors that can influence out-
comes. In the absence of large-scale multicentre ran-
domized controlled trials on the long-term outcomes of 
MCF surgery and noninvasive treatment regimens, each 
patient should be carefully considered for treatment.

The retrosigmoid (RS) approach can also be used as 
a hearing preservation technique in patients with smaller 
vestibular schwannomas, particularly when a larger por-
tion of the tumour is located medially, toward the cere-
bellopontine angle [2]. The Congress of Neurological 
Surgeons’ evidence-based guidelines did not identify any 
superiority of the RS approach over MCF in achieving 
surgical hearing preservation [11].

A large meta-analysis recently reported hearing pres-
ervation in 59% of the patients after SRS for VS, after 
a median follow up period of 7 years [12]. In the longer 
term, up to 10 years after SRS, hearing appears to 

deteriorate further, with hearing preservation reported 
in only 27–51% of patients [13,14]. A study evaluating 
the long-term durability of hearing preservation after 
microsurgery or radiosurgery reported more sustained 
preservation with microsurgery [15]. Hearing has also 
been shown to deteriorate over time in patients man-
aged with long term clinical observation [16]. Stangerup 
et  al. reported continuous hearing deterioration; they 
found that 48% of the patients had lost their AAO-HNS 
class A hearing (WRS of ≥70% and PTA of ≤30 dB HL) 
at 10 years of follow up [17].

Presbycusis is the most common cause of sensori-
neural hearing loss in elderly people. Thus, when 
tracking hearing status over a longer period, hearing 
deterioration is often entirely or partly attributed to 
age-related progressive sensorineural hearing loss 
(ARHL) in both ears. In this study, we compared 
pure-tone audiometric thresholds in both ears of the 
23 patients who were followed for more than 10 years. 
Hearing levels deteriorated symmetrically in both 
ears, indicating that the observed decline is more 
likely related to ageing rather than a late adverse 
effect of tumour surgery. In accordance with this 
study, Roche et  al. reported that both the tumour and 
contralateral ear declined at a similar rate during 
long-term follow-up after MCF surgery [7].

One can also question whether deteriorated hear-
ing in the operated ear could be caused by several 
other pathological conditions, such as disturbed vas-
cular circulation or surgical scar [18]. There are also 
theories on whether non-radical surgery leaving 
tumour tissue in the vicinity of the inner ear may 
have a toxic effect on the cochlea. Different proteins 
found in the perilymph of patients with VS have been 
identified as possible biomarkers that could correlate 
with VS-related hearing loss [19].

Both MCF surgery and SRS provide good tumour 
control during long-term follow-up [3,5,20]. In our 
study, 23 of 60 (38%) tumours were deemed near 
totally removed according to postoperative MRI. 
However, only two patients required secondary treat-
ment because of growing tumours; both were treated 
with radiosurgery, indicating that the actual number 
of residual tumours were lower. Near total resection 
surgery with residual tumour tissue can be difficult to 
distinguish on MRI from a nonvascular muscle flap 
used during the MCF approach to seal the dura and 
avoid postoperative cerebrospinal fluid leakage. In our 
study, the suspected residual tumour was often located 
in the same location as the muscle flap.

This study has some limitations that should be 
considered. First, similar to most MCF surgery stud-
ies, the number of patients with long-term follow-up 
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was small, limiting the generalizability of the findings. 
Second, the available WRS data were less abundant 
compared to the data obtained by pure tone audiom-
etry, making application of the AAO-HNS classifica-
tion criteria less appropriate. This was due to the fact 
that many patients were followed up outside the oper-
ating centre, where follow-up routines varied between 
institutions. Third, no strict guidelines have been 
established for monitoring hearing after MCF surgery. 
It can be speculated that patients who perceive a 
deterioration in their hearing may be more prone to 
seek medical attention, thereby ensuring better moni-
toring of their hearing function. Similarly, the absence 
of hearing tests documented in medical charts could 
also be indicative of maintained hearing function.

Conclusions

Long-term hearing preservation remains a critical yet 
unpredictable factor in determining the optimal treat-
ment for patients with VS. The MCF approach for 
resection of smaller tumours has demonstrated poten-
tial in maintaining durable hearing, even extending a 
decade post-surgery. This underscores the significance 
of the MCF approach in the strategic management of 
VS, reinforcing its value in the pursuit of enduring 
auditory preservation.
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