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Background and Objectives Vestibular schwannoma is a benign neoplasm originating
from the vestibular nerve, and the most common symptom caused by the tumor is unilateral
hearing loss. This study is aimed to review the clinical outcomes of tumor growth and hearing
changes in the natural progress of vestibular schwannoma.

Subjects and Method We retrospectively reviewed 28 patients who were diagnosed with
vestibular schwannoma and treated with the ‘wait and scan’ modality for more than a year.
We analyzed the patients’ audiological changes and tumor growth by reviewing the temporal
bone MR images. Patients were classified into an intrameatal group and extrameatal group ac-
cording to the involvement of the cerebropontine angle.

Results The overall mean follow-up was 45.6 + 25.8 months. Among the 28 patients, 6
(21.4%) showed tumor growth after ‘wait and scan.” Hearing thresholds and speech discrimi-
nation scores showed deterioration after ‘wait and scan’ in both groups. Among the 12 patients
with serviceable hearing at initial diagnosis, 9 (75.0%) preserved serviceable hearing after
‘wait and scan.” When the pure tone average and speech discrimination scores were applied to
the scattergram, most values were positioned near the center of the scattergram, which im-
plied slight changes after ‘wait and scan.’

Conclusion The percentage of patients showing tumor growth after the ‘wait and scan’ pol-
icy was low. Patients with serviceable hearing at diagnosis would most likely preserve their
hearing after ‘wait and scan.” Considering the limited tumor growth and minimal hearing
changes, rather than microsurgery or radiation surgery, the conservative ‘wait and scan’ poli-
cy can be an alternative treatment modality in patients with small-sized, non-growing vestibu-
lar schwannomas. Korean J Otorhinolaryngol-Head Neck Surg 2019;62(12):699-705
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Table 1. Demographic information regarding 28 patients

Natural Progress of Vestibular Schwannomal Lee SJ, et al.

Patient no.  Sex Age Site CcC F/U period (month) Maximal growth rate (mm/year) Location
1 M 55 R SSNHL 13 0.29 Extra
2 M 47 R SSNHL 24 5.83 Extra
3 F 67 L Tinnitus 35 0.07 Extra
4 F 38 R Dizziness 71 1.00 Extra
5 M 61 R Dizziness 68 0.33 Extra
6 F 69 L HL 78 0.00 Extra
7 M 68 L HL 42 4.00 Extra
8 M 69 R SSNHL 60 1.44 Extra
9 M 47 L HL 20 1.50 Extra

10 F 49 L Dizziness 24 2.65 Extra
11 M 53 L Tinnitus 13 0.00 Extra
12 M 59 L SSNHL 58 1.24 Infra
13 F 51 R Tinnitus 52 0.49 Infra
14 F 67 L SSNHL 24 1.58 Intra
15 F 46 L Tinnitus 39 3.68 Infra
16 F 39 R SSNHL 126 5.06 Intra
17 M 56 R Dizziness 40 0.00 Intra
18 M 55 L HL 60 0.00 Infra
19 F 69 L SSNHL 51 0.46 Infra
20 F 32 L Dizziness 49 0.14 Intra
21 M 53 R Tinnitus 93 2.27 Infra
22 F 73 L HL 52 0.50 Infra
23 F 44 L SSNHL 36 0.45 Intra
24 F 48 L SSNHL 53 0.10 Infra
25 M 63 L Ear fullness 24 0.50 Infra
26 M 59 R Dizziness 29 0.33 Infra
27 F 23 L Tinnitus 25 0.33 Infra
28 F 62 R Dizziness 19 1.67 Infra

CC: chief complaint, M: male, F: female, SSNHL: sudden sensorineural hearing loss, HL: hearing loss, Extra: extrameatal, Infra: in-

frameatal, F/U: follow up
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Tumor growth during wait and scan Treatment
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O Growth>2mm Radiation surgery
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Fig. 1. A comparison of tumor growth during wait and scan.
Among the 28 patients, 6 (21.4%) showed tumor growth with size
increase more than 2 mm in a year during wait and scan. Among
them, 4 patients (66.7%) underwent microsurgery, 1 (16.7%) un-
derwent radiation surgery, and 1 (16.7%) sustained conservative
treatment.
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Table 2. Comparisons of intrameatal and extrameatal group

. Intframeatal Extrameatal
Variable p-value
(n=17) (n=11)

Age (year) 52.9+13.3 56.6+10.8 0.440
Sex

Male 6(35.3) 7 (63.6)

Female 11 (64.7) 4(36.4)
PTA (dB)

Initial 43.5+15.1 36.8+£19.5 0.314

Final 52.3+19.8 47.5+£22.5 0.555
SD (%)

Initial 51.1+26.8 68.2+26.6 0.110

Final 44.8+30.5 54.6+36.0 0.450

Values are presented as mean + standard deviation or num-
ber (percentage). p-values were calculated by Student’s t-
test. PTA: pure tone audiometry, SD: speech discrimination

20 i
17.6%
15 4 (n=3)
10 4 27.3%
(n=3)
82.4%
(n=14)
54 72.7%
(n=8)
0
Interameatal group Extrameatal group
Growth<2mm OGrowth>2mm

Fig. 2. A comparison of tumor growth ratio between intrameatal
and extrameatal group. Three patients (17.6%) and 3 patients
(27.3%) showed tumor growth in an intrameatal and extrameatal
group, respectively. There was no significant difference in tumor
growth ratio according to the location of tumor (p-value was calcu-
lated by Fisher’s exact test. p=0.653).
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Fig. 3. Mean audiogram of VS ear and contralateral ear at diagno-
sis (initial) and after wait and scan (final). Both PTAs of VS ear and
contralateral ear decreased after wait and scan compared with
those at diagnosis, but the degree of decrease in PTAS was more
significant in VS ear than that in contralateral ear in every frequen-
cy (p-value was calculated by Student’s t-test. *p<0.05). VS: ves-
tibular schwannoma, PTA: pure tone average.
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Fig. 4. Changes in PTA during the first 5 years in patients with longer than 5 years of wait and scan in an intrameatal group (A) and ex-
trameatal group (B). Total 7 patients were included; 3 (patient 16, 18, and 21) were in the intrameatal group, and 4 (patient 4, 5, 6, and 8)
in the extrameatal group. Deterioration in the PTA more than 10 dB HL after wait and scan was observed in 3 patients (patient 8, 16, and
21). Among them, tumor growth was observed in 2 patients (patient 16 and 21), all of them belonging to the intrameatal group. PTA: pure
tone average.
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Fig. 5. A comparison of hearing at diagnosis and hearing after wait and scan according to American Academy of Otolaryngology-Head and Neck
Surgery classification. Classification A and B accounts for serviceable hearing. The number of patients showing preservation of serviceable
hearing were 9 out of 12 (75.0%), which demonstrates the fact that majority of patients with vestibular schwannoma will preserve their hearing
ability after wait and scan. PTA: pure tone audiometry, SDS: speech discrimination score.
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Fig. 6. A scattergram of 28 patients at diagnosis (A), and a scattergram of 28 patients presenting the comparison between at diagnosis and
after wait and scan (B) using PTA and SDS. In the scattergram B, most values are positioned near the center of the scattergram, meaning
that the extent of changes in PTA and speech discrimination score is not large and that serviceable hearing is preserved in some degree
after wait and scan. PTA: pure tone audiometry, SDS: speech discrimination score.
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