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ABSTRACT 

Background: Acoustic neuroma also known as vestibular schwannoma is the most common benign tumor of the 

cerebellopontine angle and makes up eight to ten percent of the primary intracranial tumors. Magnetic Resonance Imaging 

or MRI is diagnostic imaging method of choice for acoustic neuromas. It allows adequate visualization and characterization 

of the tumor helping the neurosurgeons in determining the boundaries and location of the tumor. Objective: To evaluate 

the accuracy of MRI in the diagnosis of acoustic neuroma, at a tertiary care hospital in Karachi Pakistan. Study Design: 

Prospective case series. Settings: Abbasi Shaheed Hospital and Civil Hospital, Karachi Pakistan. Duration: 03 years starting 

from January 2019 to December 2021. Methods: Included patients had a suspicion of acoustic neuroma as referred to the 

Department of Radiology. Exclusion criterion was patients who have had a metastatic, residual or recurring acoustic 

neuroma, or those patients whose data was incomplete. Various demographic variables, history, clinical examination and 

radiographic data was recorded in a proforma. The same MRI machine was used for all the patients. The cases included in 

the study underwent a surgical removal of the tumor with histopathologic examination. Results: The final study population 

in our case series is n= 45 patients. The mean age of the patients was 51.9 +/- 10.5 years. N= 20 patients were male and rest 

were female. We accurately diagnosed all the cases on MRI and they were confirmed on histopathology as well. The total 

number of cases in our study population were n= 35 (77.77%), the rest of the patients either had meningioma, arachnoid 

cyst, abscess or epidermoid tumors. The specificity of the MRI diagnosis was 91.7% and the sensitivity was found to be 

97.7%. The positive predictive value and negative predictive values were 97.6% and 91.8% while the overall accuracy was 

found to be 96.5%. Conclusion: MRI is a safe, convenient, and accurate instrument for the diagnosis and evaluation of 

acoustic neuromas and is useful for the mitigation of unnecessary interventions in this population. 
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INTRODUCTION 

coustic neuroma also known as vestibular 
schwannoma is the most common benign tumor of 

the cerebellopontine angle and makes up eight to ten 
percent of the primary intracranial tumors. Other 
common tumors are meningiomas and rare epidermoid 
tumors.1,2,3 Acoustic neuroma arises from Schwann cells, 
and adults between the ages of 45 to 58 years show an 
increased incidence of this benign tumor. 4,5 Acoustic 

neuroma is made up of two types of histologically 
different cells the Antony types A and B. Antoni type A 
tissue due to its histologic properties appears dark on the 
T2 weighted magnetic resonance imagery and the Antoni 
type B cells appear brighter. The characteristic look of 
acoustic neuroma on imaging is due to the presence of 
these two types of cells.6 Various symptoms have been 
reported in literature of acoustic neuromas including 
tinnitus and deafness, vertigo, incremental hearing loss, 
loss of balance and facial numbness or rarely involvement 
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on the facial muscles.7 Magnetic Resonance Imaging or 
MRI is diagnostic imaging method of choice for acoustic 
neuromas. It allows adequate visualization and 
characterization of the tumor helping the neurosurgeons 
in determining the boundaries and location of the 
tumor.8,9,10 According to the trends in the literature MRI 
is considered superior to the computer tomography (CT) 
scan technique in the visualization and evaluation of the 
internal auditory apparatus and is considered to be more 
sensitive. Currently, the contrast enhanced magnetic 
resonance (CEMR) based on the gadolinium contrast 
medium is considered to be the most accurate and reliable 
for the diagnosis of acoustic neuroma in patients, 
achieving a sensitivity between 94 to a 100% and a 
specificity of between 94 and 98% respectively.8,11  

The aim of this current study is to evaluate the accuracy 
of MRI in the diagnosis of acoustic neuroma, in a tertiary 
care hospital in Karachi Pakistan. The MRI imaging 
technique provides a noninvasive, convenient and safe 
method of diagnosis s compared to biopsy.   

METHODS 

The type of study is a prospective case series, that was 
undertaken for a period of 2-year duration from the 
beginning of April 2017 to end of April 2019. The study 
was approved by the hospital’s ethics committee. All the 
included patients had signed an informed consent to 
participate in the study, had a suspicion of acoustic 
neuroma as referred to the Department of Radiology from 
the Department of Neurosurgery were included in the 
study. Exclusion criterion was patients who have had a 
metastatic, residual or recurring acoustic neuroma, or 
those patients whose data was incomplete. Various 
demographic variables, as well as history and clinical 
examination and radiographic data was recorded in a 
proforma. The same MRI machine was used for all the 
patients and both contrast enhanced T1 images and T2 
images were obtained for all patients in various planes 
such as coronal, sagittal and axial planes. All the cases 
included in the study underwent a surgical removal of the 
tumor and histopathologic examination was done. Mean 
and standard deviation was used for quantitative 
variables and frequencies and percentages was analyzed 
for qualitative variables. All the data was analyzed using 
IBM SPSS version 23.0 for windows. 

RESULTS 

The final study population in our case series is n=45 
patients. The mean age of the patients was 51.9 ± 10.5 
years, the age range was 60 years with a minimum value 
being 10 years and the maximum value being 70 years 
respectively. N=20 patients (44.44%) were in the 51 to 60 
years age group. N=20 patients were male and n=25 
patients were female, the rest of the demographic 

variables are given in table 1. We accurately diagnosed all 
the cases on MRI and they were confirmed on 
histopathology as well. The total number of cases in our 
study population were n= 35 (77.77%), the rest of the 
patients either had meningioma, arachnoid cyst, abscess 
or epidermoid tumors, see table 1. In the MRI diagnosis 
group we had one patient who was tested as false positive 
and one patients who was tested as false negative. The 
specificity of the MRI diagnosis was 91.7% and the 
sensitivity was found to be 97.7%. The positive predictive 
value and negative predictive values were 97.6% and 
91.8% while the overall accuracy was found to be 96.5%. 

Table 1: Demographic and other variables for patients 
with acoustic neuroma 

 Variable Frequency Percentage 

Gender 
Male 20 44.44% 

Female 25 66.66% 

Acoustic Neuroma 
on MRI 

Yes 35 77.77% 

No 10 33.33% 

Acoustic Neuroma 
on histopathology 

Yes 35 77.77% 

No 10 33.33% 

All MRI diagnoses 
made 

Acoustic Neuroma 35 77.77% 

Meningioma 7 15.55% 

Epidermoid 1 2.22% 

Abscess 1 2.22% 

Arachnoid cyst 1 2.22% 

All histopathology 
cases 

Acoustic Neuroma 35 77.77% 

Meningioma 6 13.33% 

Epidermoid 2 4.44% 

Abscess 1 2.22% 

Arachnoid cyst 1 2.22% 

 
DISCUSSION 

Magnetic resonance imaging is considered as the first line 
imaging method for patients who are suspected cases of 
acoustic neuroma.12,13 With the addition of a contrast 
medium, tumors as small as 2mm in size can be easily 
visualized.14,15,16 The characteristic hyperintense 
appearance of the acoustic neuroma on T2 weighted 
images and isointense appearance on T1 weighted 
images. Meningiomas also exhibit gadolinium 
enhancement while epidermoid tumors do not show 
enhancement.17,18 Different tumors require different 
management protocols and acoustic neuroma is the 
same.20,21 In order to safeguard the patients hearing early 
treatment is necessary, which also reduces the post-
operative complications to of the patient.22,23 In our study 
77.77% if the patients had acoustic neuroma while the rest 
had other pathologies, which is according to the literature 
cited which reports a total prevalence of acoustic 
neuroma as 70 to 80% of all the tumors of the 
cerebellopontine angle.2,24,25 The meningiomas (10 to 15%) 
and epidermoid tumors (5%) are the second and third 
most common tumors of this area, which was also 
observed in our study.24,25 The age range and mean ages 
of the patients in our study was also similar to other 
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studies, they have reported the mean age of the patients 
being 56.6 years and the patients in our study had a mean 
age of 51.9 years. The highest number of patients in our 
study were between the 51 to 60 years of age group, 
which is in accordance with similar studies.26,27 Acoustic 
neuroma has a female to male ratio of 3:2 which was also 
observed in our study.27 We observed an overall 
sensitivity of magnetic resonance imaging (MRI) for the 
diagnosis of acoustic neuroma to be 97.6% and the 
specificity to be 91.8% and the accuracy of the diagnostic 
test was 96.5%, these results are similar to a study by 
Haque S et al. who reported a sensitivity of MRI to be 96% 
the specificity to be 88.2% the accuracy being 92.86%, the 
positive predictive value being 92.31% and the negative 
predictive value being 93.75% respectively.28 These 
results and the results of other similar studies have shows 
us that MRI is a reliable diagnostic modality for acoustic 
neuroma.29 

CONCLUSION 

MRI is a safe, convenient, and accurate instrument for the 
diagnosis and evaluation of acoustic neuromas and is 
useful for the mitigation of unnecessary interventions in 
this population. 

LIMITATIONS 

Sample size is small and limited to one setup only. 

SUGGESTIONS / RECOMMENDATIONS:  

MRI is the best tool for diagnosing Acoustic Neuroma but 
it is recommended that the study to be conducted on 
more patients  

CONFLICT OF INTEREST / DISCLOSURE 

None. 

ACKNOWLEDGEMENTS 

We like to thank all the patients and their caregivers who 
agreed to partake in the study, we would also like to 
thank our research team and staff at our hospital for their 
hard work and dedication in making this project a 
success. 

REFERENCES 

1. Sanchez-Legaza E, Melendez Guerrero B, Sanchez Legaza B, 
Idelfonso Miranda J. Acoustic neuroma shown as facial palsy. An 
Otorrinolaringol Ibero Am 2007; 34: 565-72. 

2. Wandong S, Meng L, Xingang L, Yuguang L, Shugan Z, Lei W et 
al. Cystic acoustic neuroma. J Clin Neurosci 2005; 12: 253-255. 

3. Di Rienzo L, Artuso A, Lauriello M, Coen Tirelli G. Pauci- 
symptomatic large epidermoid cyst of cerebellopontine angle: 
Case report. Acta Otorhinolaryngol Ital 2004; 24: 92-6. 

4. Haq RN, Chaudhary IA. Schawanoma disguising as a solitary 
thyroid nodule. Pak J Med Sci 2007; 23: 128-9. 

5. Myrseth E, Pedersen P.H, Moller P and Lund-Johansen M. 
Treatment of vestibular schwannomas. Why, when and how? Acta 
Neurochir 2007; 149: 647-660. 

6. Wippold FJ, Lubner M, Perrin RJ, Lammle M, Perry A. 
Neuropathology for neuroradiologist. Antoni A and B tissue 
patterns. Am J Neuroradiol 2007; 28: 1633- 1638. 

7. Kwan TL, Tang KW, Pak KK, Cheung JY. Screening for vestibular 
schwannoma by magnetic resonance imaging: Analysis of 1821 
patients. Hong Kong Med J 2004; 10: 38-43. 

8. Curtin HD, Hirsch WL Jr. Imaging of acoustic neuroma 1992. 
Neurosurg Clin N Am 2008; 19: 175-205. 

9. Zafar AM, Zuberi LM, Khan AH, Ahsan AH. Utility of MRI in 
assessment of pituitary iron overload. J Pak Med Assoc 2007; 57: 
475-7.  

10. Merhemic Z, Kadanic Z, Niksic M, Humackic A, Muftic E, 
Suleimanpasic G. MRI as the method of choice in cerebellopontine 
angle tumors. Med Arh 2004; 58: 114-6. 

11. Stuckey SL, Harris AJ, Mannolini SM. Detection of acoustic 
schwannoma: Use of constructive interference in the steady state 
three dimensional MR. AJNR Am J Neuroradiol 1996; 17: 1219-25. 

12. Bloomer CW, Ackerman A, Bhatia RG. Imaging for spine tumors 
and new applications. Top Magn Reson Imaging 2006; 17: 69-87. 

13. Fortnum H, O’Neill C, Taylor R, Lenthall R, Nikolopoulos T, 
Lightfoot G, et al. The role of magnetic resonance imaging in the 
identification of suspected acoustic neuroma: A systematic review 
of clinical and cost effectiveness and natural history. Health 
Technol Assess 2009; 13: 1-154. 

14. Wright A, Bradford R. Management of acoustic neuroma. BMJ 
1995; 3: 1141-4. 

15. Armington WG, Harnsberger HR, Smoker WRD, Osborn AG. 
Normal and diseased acoustic pathway: evaluationwith MR 
imaging. Radiology 1988; 167: 509-515. 

16. Mikhael MA, Ciric IS, Wolff AP. MR diagnosis of 
acousticneuromas. J Comput Assist Tomogr 1987; 11: 232- 235. 

17. Duvoisin B, Fernandes J, Doyon D, Denys A, Sterkers JM, Bobin S, 
MR findings in 92 acoustic neuromas. Eur J Radiol 1991; 13: 96-102. 

18. Weber AL. Magnetic resonance imaging and computed 
tomography of the internal auditory canal and cerebellopontine 
angle. Isr J Med Sci 1992; 28: 173- 82. 

19. Martinez Del Pero M, Lloyd SK, Moffat DA. Hearing improvement 
in a growing vestibular schwannoma. Skull Base 2009; 19: 159-62. 

20. Sarrazin J, Hélie O, Cordoliani Y. Cerebellopontine angle tumors 
in adults. J Radiol 2000; 81: 675-90. 

21. Springborg JB, Poulsgaard L, Thomsen J. Nonvestibular 
schwannoma tumors in the cerebellopontine angle: A structured 
approach and management guidelines. Skull Base 2008; 18: 217-
227. 

22. Shelton C, Brackmann DE, House WF, Hitselberger WE. Acoustic 
tumor surgery: Prognostic factors of hearing conservation. Arch 
Otolaryngol He ad Neck Surg 1989; 115: 1213-1216. 

23. Moffat DA, Ha rdy D G. Early diagnosis and surgical management 
of acoustic neuroma: Is it cost effective? J R Soc Med 1989; 82: 329-
332. 

24. Fink JR. Imaging of cerebellopontine angle masses: Self-assessment 
module. AJR Am J Roentgenol 2010; 195: 15-21. 

25. Bhadelia RA, Tedesco KL, Hwang S, Erbay SH, Lee PH, Shao W, 
Heilman C. Increased cochlear fluid-attenuated inversion recovery 
signal in patients with vestibular schwannoma. AJNR Am J 
Neuroradiol 2008; 294: 720-3. 

26. Brooker JE, Fletcher JM, Dally MJ, Briggs RJ, Cousins VC, Smee RI, 
et al. Quality of life among acoustic neuroma patients managed by 
microsurgery, radiation, or observation. Otol Neurotol. 2010; 31: 
977-84. 

27. Swensson RC, Swensson RP, Pizzini FE, Boldorini PR, Jorge Júnior 
JJ. An uncommon presentation of an VIII nerve tumor. Braz J 
Otorhinolaryngol 2008; 74: 628-31. 

28. Haque S, Hossain A, Quddus MA, Jahan MU. Role of MRI in the 
evaluation of acoustic schwannoma and its comparison to 
histopathological findings. Bangladesh Med Res Counc Bull 2011; 
37: 92-96. 

29. Maurer J. The role of brain stem evoked potentials in acoustic 
neuroma screening and diagnosis. Laryngorhinootologie 2008; 87: 
585-96.


