PROJECT PROPOSAL FORMAT
Part -A
1.0 Title of the Project : Effect of cochlear implantation and surgery technique on cervical vestibular evoked myogenic potential

Area of Research:
a) Hearing and vestibular system
1.1 Principal Investigators:
		Mr. Sachchidanand Sinha
		Dr. Niraj Kumar Singh
1.2 Principal Co- Investigator
		Mr. Nirnay Kumar Keshree
		Dr. Shenal Kothari
		Dr. Prawin Kumar
1.3 Collaborating Institute
			Department of Speech and Hearing
			Sri Aurobindo Institute of Medical Sciences & PG Institute 
Indore- Madhya Pradesh.
1.4 Total Grants Required:		Rs 5,68,000 (Five lakhs sixty eight thousands only)		
1.5 Duration of the Project:  1 year	


2.0 [bookmark: _GoBack]Project Summary (Max 300 Words)
Cochlear implant (CI) is an electronic device which is implanted under the skin with electrodes positioned in the cochlea to stimulate the auditory nerve. Cochlear implantation has been accepted as a safe technique to give a hearing sensation to a person with hearing impairment. Although non-auditory effects like twitching of the facial muscles due to facial nerve stimulation or pain in the ear canal or throat have been well documented. However, more recent reports on adults have shown occurrence of dizziness as a non-auditory effect, the incidence of which has been reported to vary from 2% to 47% (Kubo, Yamamoto, Iwaki, Doi, & Tamura 2001; Vibert, Hausler, Kompis & Vischer, 2001). An adult can report it properly whereas children, who easily outnumber the adult recipients of CI, may fail to explain the feeling of dizziness. Hence there is a need of studying the effect of cochlear implantation on vestibular system in children. The present study has been taken with an aim of comparing the status of pre-implanted vestibular system with the status of post-implanted vestibular system using cVEMP. The present study will comprise of 40 children in the age range of 3 to 8 years. They will be divided in two groups based on the surgery method used for electrode insertion. Vestibular system function test will be evaluated using cVEMP. Appropriate statistical analyses will be used for comparison between the groups for finding out the status of vestibular system.
3.0 Introduction(under the following heads)
3.1 Definition of the Problem
Hearing impairment is a major disability which leads to delay in the development of speech and language and later difficulties in all aspects of life. According to the recent sensus in 2011 in India, nearly 6% of the population is affected by hearing impairment. A high percentage of them have permanent hearing loss, usually of severe to profound degree. This makes them candidates for cochlear implantation. With the central and several state governments’ initiative of providing cochlear implant free of any charges to the needy who fulfill the criteria laid down by the government, there has been a spike in the number of cochlear implant recipients, especially below the age of 6 years.
Inner ear is responsible for hearing as well as maintenance of balance. The deficits in hearing are offset by the cochlear implantation and the auditory verbal learning training that follows; nonetheless, the surgery performed for inserting the electrodes into the inner ear has been reported to result in vestibular deficits in some individuals (Kubo, Yamamoto, Iwaki, Doi, & Tamura 2001; Vibert, Hausler, Kompis & Vischer, 2001). However, these studies were done using a mastoidectomy and cochleostomy approach which increases the risk of saccular damage. The more recent techniques like the ‘Veria technique’ has been reported to be less traumatic owing to the use of canal wall and round window electrode insertion approach (Kiratzidis, Arnold, & Iliades, 2002; Hans & Prasad, 2015). Therefore it is not known if a vestibular, more specifically saccular damage is caused by the use of this technique also.
3.2 Objectives
The aim of the current study is to assess the status of vestibular system pre- and post-CI. The specific objectives of the study are
1. To compare the cVEMP parameters (response rate, latencies & amplitude) of pre-implant surgery and post-implant surgery
2. To compare the parameters of cVEMP between the implanted and unimplanted ears of CI
3. To compare the cVEMP parameters between the implantees who received CI using mastoidectomy approach with those receiving using Veria technique. 
3.3 Review of status of research and development in the subject 
CI facilitates remarkable improvement in hearing ability but it can also lead to complications. Some of the complications reported include symptoms like dixzziness, vertigo or imbalance. In literature, it has been reported that 0.33% to 75% patient develops vertigo after cochlear implantation (Buchnan et al., 2004). Todt, Basta & Ernst (2008) reported that 50% of cases that were implanted using cochleostomy and 13% of patient who were implanted using round window approach were having hypo functional post-operative VEMP.   Tsukuda et al (2013) reported that post operative VEMP responses were normal in all patients except 1 patient. In contrast, Psillas et al (2014) evaluated vestibular system using VEMP on 10 children and reported that 60% children had abnormal cVEMP responses on both ears and later in post operative sessions no child showed any cVEMP response on the implanted side. Hence they concluded that saccule of children can be extensively damaged following cochlear implantations.  Similar to this Xu, Zhang, Zhang, Hu, Chen & Xu (2014)  have also reported decrease in response rate of cVEMP post implantation. They have also shown increase in cVEMP thresholds and decrease in amplitude of cVEMP.


3.4 International and national status
The above literature reports are suggestive of mixed results regarding vestibular deficits caused by cochlear implantation. While most of the studies demonstrated agreement over the finding of reduced vestibular function after CI in 13-60% recipients (Todst et al., 2008; Psillas et al., 2014; Xu et al., 2014), Tsukuda et al (2013) observed no abnormality of VEMPs in 9 of their 10 cases of CI. There is no Indian study, to the best of our knowledge, in this regard. 
3.5 Importance of the proposed project in the context of current status
The above review of literature has shown that there could be likelihood of vestibular disturbance induced by cochlear implantation. If the results of the present study are on similar lines, this will strengthen this viewpoint. Further, it will highlight the need for a vestibular rehabilitation program to be inculcated in their rehabilitation regime along with the auditory verbal learning. Furthermore, if the results of the present study show that vestibular damage is less often encountered due to one technique of surgery than the other, it will provide evidence to support the use of that technique over the other for cochlear implantation.
4.0 Work Plan
4.1 Method
Participants.
Forty participants in the age range of 3 to 8 years who fulfill the criteria for cochlear implant candidacy will serve as the participants in the present study.  The complete CI candidacy evaluation will include ENT evaluation, paediatric evaluation, detailed audiological evaluation, speech and language evaluation, IQ assessment and radiological evaluation. The participants will be divided in two groups based on surgical technique used.
Procedure.
cVEMP will be obtained from both ears of all participants, 1 week prior to the cochlear implantation surgery, on the day of the switch-on and 4 month after the switch-on. For cVEMP acquisition, the participants will be seated in an upright position on a straight back chair. The non-inverting electrode will be placed  at two-thirds the way up the sternocleidomastoid muscle, inverting at the sterno-clavicular junction and ground on the forehead, similar to the one used previously (Murofushi, Shimizu, Takegoshi, & Cheng, 2001; Rauch et al, 2004). In order to achieve a constant level of muscle activity, the participants will be instructed to turn their head in opposite direction to the ear of acoustic stimulation. Tone-bursts of 500 Hz will be presented at the rate of 5.1 Hz at an intensity of 125 dB peSPL. The responses will be band-pass filtered from 10 to 1500 Hz and amplified by a factor of 5000.  The artifact rejection mode will be switched off throughout the recording in order to avoid rejection of cVEMP responses owing to its considerably larger amplitude compared to some of the other auditory evoked potentials. The response window will be set to 60 ms. Total of 150 presentations of the tone-burst will be used to obtain an averaged recording and two recordings will acquired per ear. An inter-recording rest period of 2 minutes will be given to avoid the responses getting contaminated by fatigue. All the cVEMP recording and acquisition parameters will be kept constant across the individuals, ears and recordings. cVEMP will be recorded and analyzed separately for both the ears (unimplanted and implanted ear) of individuals. The parameter considered and noted will be response rate, latencies of individual peaks, peak-to-peak amplitude and asymmetry ratio.
Statistical analyses
Shapiro-Wilk’s test of normality will be performed to assess the normality of distribution of the data. Depending upon the outcome of this, appropriate parametric or non-parametric statistical analysis will be used for within and between groups comparisons.
4.2 Time schedule of activities giving milestones (also append a bar diagram)
Review of literature					2 months
Recording and Analyses of data			8 months
Data interpretation and report writing			2 months


	5.0
	Budget summary
	:
	

	
	Item
	
	Expenditure

	
	Salaries 
Designation (No. of persons)* Monthly Emoluments * No. of months
	
	M.Sc. (Audiology), Salary = Rs. 39000 X 12 = Rs.  4,68,000

	
	Consumables
	
	Rs. 40,000

	
	Travel
	
	Nil

	
	Other costs (specify)
	
	Rs. 60,000 (presentation of outcome papers at national/international conferences, token to participants, travel allowance for the participants, printing, photocopy of required materials from books and journals etc)

	
	Total
	
	Rs 5,68,000 (Rupees five lakhs sixty eight thousands only)

	
6.0
	Implications of the results of the study (Illustrative)
	
	File enclosed

	
	
	a) Presentation of scientific papers in professional seminars / publication of articles
	:
	The outcomes will be presented and published in national/international journals & conferences

	
	
	b) Discussion with professionals
	:
	-

	
	
	c) To utilize the results in the development of remediation
	:
	The outcome will help to early identification of vestibular dysfunction and early rehabilitation will lead the betterment of the child.

	7.0
	Utilization of results of the study
	
	The outcomes will be utilized for publications in national and international journals.
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Part –B
1.0 Personal profile of principal investigators and Principal Co-investigators
1.1 Personal Profile of Principal Investigators:  Dr. Niraj Kumar Singh & Sachchidanand Sinha
Principal Investigator 1: Mr. Sachchidanand Sinha

	1.1.1 Name :					Mr. Sachchidanand Sinha
	1.1.2 Date Of birth: 				02-10-1987, Age:- 28 years
	1.1.3 Present Position Held:			Lecturer in speech and hearing
	1.1.4 Institution: 				Dept. of Speech &Hearing
							Sri Aurobindo Institute of Medical Sciences
							Indore, DAVV University.
	1.1.5 Whether belongs to SC/ST: 		No
	1.1.6 Academic & Professional Career:		
	Academic
	Degree/Position Held
	Year
	University/ Institution

	Master in Audiology 
	2013
	 AIISH, Mysore University


	Bachelor in Audiology and Speech Language Pathology
	2011 
	Bharti Vidyapeeth University, Pune



Porfessional
	Degree/Position Held
	Year
	University/ Institution

	Lecturer
	Dec 2014- till date
	DAVV university, Indore

	Research officer under ARF project
	2013-2014
	AIISH, Mysore



1.1.7 Projects completed (Principal Investigator):	 	Nil	
1.1.8 Project completed (Co-investigator)			1
1.1.9 Doctoral Thesis Guided					NA
1.1.10 Doctoral thesis under process				NA
1.1.11 Master’s dissertation guided				NA
1.1.12 Master dissertation under process			NA
1.1.13 Publication in journals					6
1.1.14 Book edited, Monographs				Nil
1.1.15 Awards							Nil
1.1.16 Memberships						 RCI
1.1.17 Others							NA
1.1.18 Other research projects as co investigators 
(ARF, Extra Mural)						NA
1.1.19 Principal Investigator address:				Dept of Speech and Hearing,
Sri Aurobindo Institute of Medical Sciences, Indore, Madhya Pradesh
								

		Telephone:Landline :			Mobile: 7024409367
				E-mail:				sachidanand.sinha5@gmail.com
Principal Investigator 2: Dr. Niraj Kumar Singh

	
	1.1.1
	Name
	:
	Dr. Niraj Kumar Singh

	
	1.1.2
	Date of birth	: 05.09.1983
	
	Age: 32 years

	
	1.1.3
	Present Position held 
	:
	 Lecturer in Audiology

	
	1.1.4
	Institution 
	:
	AIISH

	
	1.1.5
	Whether belongs to SC/ST
	:
	No

	
	1.1.6
	Academic & Professional Career
Academic
	:
	

	
	Professional Degree 
	Year
	University / Institution

	
	Ph.D. in Audiology
	2015
	UOM, Mysore

	
	M.Sc (Audiology)
B.Sc (Speech & Hearing)
	2007
2005
	UOM, Mysore
UOM, Mysore

	
	
	Professional/Position held

	
	Lecturer


Lecturer 



Lecturer in Audiology

	Aug 2007 to Dec 2007


Jan.2008 to May 2010



May 2010 to till date
	Cochlea Pune for hearing and Speech, Pune

BhartiVidyapeeth Deemed University, Pune
AIISH, Mysore


	
	1.1.7
	Projects completed (Principal Investigator)
	:
	4 (details enclosed)

	
	1.1.8
	Projects completed (Co-investigator)
	:
	7 (details enclosed)

	
	1.1.9
	Doctoral theses guided
	:
	NA

	
	1.1.10
	Doctoral theses under progress
	:
	NA

	
	1.1.11
	Master’s dissertation guided
	
	13

	
	1.1.12
	Master’s dissertation under progress
	:
	3

	
	1.1.13
	Publication in journals
	:
	 40 (22 international, 3 national &15 in-house) in last 5 years. List enclosed

	
	1.1.14
	Books edited, monographs
	:
	Nil

	
	1.1.15
	Awards
	:
	7 awards (6 awards for best paper in audiology at various ISHACONs & 1 award for best paper at BMCAMSCON 2016, Calicut)

	
	1.1.16
	Memberships 
	:
	Life member of ISHA; RCI 

	
	1.1.17
	Others
	:
	

	
	1.1.18
	Other research projects as Co-Investigators (ARF, Extra Mural)
	:
	Details enclosed

	
	1.1.19
	Principal Investigator address
	:
	Department of Audiology, AIISH

	
	
	Telephone : Landline
	:
	0821-2502582; Mobile: 9620004676; 

	
	
	E-mail 
	:
	niraj6@gmail.com




1.2 Personal profile of principal co-Investigators:
	
Principal Co-Investigator 1: Mr. Nirnay Kumar Keshree

1.2.1 Name :					Nirnay Kumar Keshree	
	1.2.2 Date Of birth: 				15-12-1982
	1.2.3 Present Position Held:			Lecturer 	
	1.2.4 Institution: 				Sri Aurobindo Institute of Medical Sciences
	1.2.5 Whether belongs to SC/ST: 		No
	1.2.6 Academic & Professional Career:		
Academic
		Degree
	Year
	University/ Institution

	M.ASLP
	2011
	AYJNIHH, ERC/WBUHS, Kolkata

	B.ASLP
	2008
	AYJNIHH, ERC/WBUHS, Kolkata



Professional
	Degree/Position Held
	Year
	University/ Institution

	Lecturer 
	2011-2016
	 Sri Aurobindo Institute of Medical Sciences, Indore

	Tutor
	2008-2009
	Sanjeevanee Seva Sangam, Indore 



1.2.7 Projects completed (Principal Co-investigator)	: 		NIL
1.2.8 Master’s dissertation guided					NIL
1.2.9 Publication in journals						5
1.2.10 Principal Co investigator address: Department of Speech & Hearing, Sri Aurobindo Institute of Medical Sciences, Indore-Ujjain State Highway, Bhnawarsala, Sanwer, Indore: 453555
 
Telephone:			Landline:0731-4231252		Mobile 9691594920
		E-mail:nirnaykeshree@gmail.com

1.3 Details of Projects on hand (clearly indicating the title, funding agency, duration, grants current status and other relevant information) 

NIL

11.4 Details of project completed during last five years (clearly indicating the title, funding agency, duration, grants and other relevant information): 

1.5 Publications of the investigators during last five years (please attach separate sheets for each investigators).

Principal Co-Investigator 2: Dr. Shenal Kothari

	
	1.2.1
	Name
	:
	Dr.Shenal Kothari

	
	1.2.2
	Date of birth	: 10.11.1968
	
	Age: 47 years

	
	1.2.3
	Present Position held 
	:
	 Professor in ENT

	
	1.2.4
	Institution 
	:
	Sri Aurobindo Institute of Medical Sciences

	
	1.2.5
	Whether belongs to SC/ST
	:
	No

	
	1.2.6
	Academic & Professional Career
Academic
	:
	

	
	Professional Degree 
	Year
	University / Institution

	
	M.S ENT
	1997
	DAVV, MGM College Indore

	
	M.B.B.S
	1994

	DAVV, MGM College Indore

	
	
	Professional/Position held

	
	Professor in ENT

	Dec 2006  to till date
	SAIMS, Indore

	
	1.2.7
	Projects completed (Principal Investigator)
	:
	3 (details enclosed)

	
	1.2.8
	Projects completed (Co-investigator)
	:
	7 (details enclosed)

	
	1.2.9
	Doctoral theses guided
	:
	NA

	
	1.2.10
	Doctoral theses under progress
	:
	NA

	
	1.2.11
	Master’s dissertation guided
	
	3

	
	1.2.12
	Master’s dissertation under progress
	:
	1

	
	1.2.13
	Publication in journals
	:
	 40 (22 international, 3 national &15 in-house) in last 5 years. List enclosed

	
	1.2.14
	Books/Chapter edited, monographs
	:
	3

	
	1.2.15
	Awards
	:
	3 awards (Best paper award at Annual, MP State Conference in and several ENT conferences)

	
	1.2.16
	Memberships 
	:
	Association of Otolaryngologists of India

Indian Medical Association

Cochlear Implant Group of India

	
	1.2.17
	Others
	:
	

	
	1.2.18
	Other research projects as Co-Investigators (ARF, Extra Mural)
	:
	NA

	
	1.2.19
	Principal Investigator address
	:
	Department of ENT, SAIMS, INDORE

	
	
	Telephone : Landline
	:
	0731-4231224; Mobile: 9993134773; 

	
	
	E-mail 
	:
	drshenal@gmail.com



	
	Principal Co-Investigator 2: Dr. Prawin Kumar

	
	1.2.1
	Name
	:
	Dr. Prawin Kumar

	
	1.2.2
	Date of birth	: 25.02.1979
	
	Age: 37 years

	
	1.2.3
	Present Position held 
	:
	Lecturer in Audiology

	
	1.2.4
	Institution 
	:
	AIISH

	
	1.2.5
	Whether belongs to SC/ST
	:
	No

	
	1.2.6
	Academic & Professional Career:
Academic
	
	Ph.D. (Audiology)

	
	Degree 
	Year
	University / Institution

	
	Ph.D (Audiology)
M.Sc (Audiology)
B.Sc (Speech & Hearing)
	2013
2006
2002
	UOM, Mysore
UOM, Mysore
AIIMS, New Delhi




	
	
	Professional

	
	Position Held
	Year
	University / Institution

	
	Audiologist 
Clinical Audiologist
Lecturer in Audiology
	Oct, 2002 to 2004
14.10.09 to 09.05.10     
11.05.10 to 30.062015
	 BPKIHS, Nepal
AIISH, Mysore
AIISH, Mysore

	
	Reader in Audiology
	01.07.2016 to date
	AIISH, Mysore

	
	
	
	

	

	1.2.7
	Projects completed 
(Co-investigator)
	:
	5

	
	1.2.8
	Master’s dissertation guided
	:
	10

	
	1.2.9
	Publication in journals
	:
	List enclosed

	
	1.2.10
	Project Co-Investigator address
	:
	Reader in Audiology, AIISH, Mysore

	
	
	Telephone : Landline
	:
	0821-2502582	Mobile:9886833741

	
	
	E-mail
	:
	prawin_audio@rediffmail.com

	
1.3
	
	Details of Projects on hand (clearly indicating the title, funding agency, duration, grants current status and other relevant information)
	
	Details enclosed 

	1.4
	
	Details of project completed during last five years (clearly indicating the title, funding agency, duration, grants and other relevant information)
	
	Details enclosed 

	1.5
	
	Publications of the investigators during last five years (please attach separate sheets for each investigator).
	
	Details enclosed 


1.3 Details of projects on hand (Dr. Prawin Kumar)
	No
	Title
	Funding agency
	Total grants
	Investigators
	Role
	Status

	01
	Utility of acoustic change complex as an objective tool to examine DLI in healthy individuals and individuals with Auditory processing disorders
	ARF
	4,33,000
	Prawin Kumar & Niraj Kumar Singh
	CI
	Ongoing


1.4 Details of projects completed during last 5 years (Dr. Prawin Kumar)
	No
	Title
	Funding agency
	Total grants
	Investigators
	Role
	Status

	01
	Development of sentence test for speech recognition threshold test in Hindi
	AIISH Research Fund
	3,06,000
	Chandni Jain, Vijay Kumar Narne,  Niraj Kumar Singh, & Prawin Kumar
	CI

	Completed

	02
	Relationship between electrophysiological sub-cortical processing of speech and behavioral tests of central auditory function in children with central auditory processing disorders
	AIISH Research Fund
	3,11,000
	Prawin Kumar & Niraj Kumar Singh
	PI
	Completed

	03
	Dizziness Index of Impairment in Activities of Daily Living Scale for Indian Population
	AIISH Research Fund
	3,11,000
	Niraj Kumar Singh, Prawin Kumar, & Animesh Barman
	CI
	Completed 

	04
	Speech evoked LLR and ABR in children with (C)APD
	AIISH Research Fund
	4,10,000
	Prawin Kumar & Niraj Kumar Singh
	PI
	Completed

	05
	Effectiveness of computer based auditory training in children with central auditory processing disorders- evidence from electrophysiological study
	AIISH Research Fund
	4,03,000
	Prawin Kumar & Niraj Kumar Singh 
	PI
	 Submitted

	06
	Relationship between behavioural measures and aided cortical potential responses in children with hearing impairment (6 months to 5 years)

	AIISH Research Fund
	4,03,000
	Prawin Kumar & Geetha C 
	PI
	 Submitted






List of publication of principal investigator (Dr. Niraj Kumar Singh)
International publications:
1. Singh, N. K. & Barman, A. (2013). Characterizing the frequency tuning properties of air-conduction ocular vestibular evoked myogenic potentials in healthy individuals. International Journal of Audiology, 52, 849-854.
2. Singh, N. K., Kashyap, R. S., Supreetha, L. &Sahana, V. (2013). Characterization of age-related changes in sacculocolic response parameters assessed by cervical vestibular evoked myogenic potentials. European Archives of Oto-Rhino-Laryngology and Head and Neck, 271(7), 1869-1877.
3. Sinha, S. K., Barman, A., Singh, N. K., Rajeshwari, G., & Sharanya, R. (2013). Vestibular test findings in individuals with auditory neuropathy: review. Journal of Laryngology & Otology, 127(5), 448-451.
4. Sinha, S. K., Barman, A., Singh, N. K., Rajeshwari, G., & Sharanya, R. (2013). Involvement of peripheral vestibular nerve in individuals with auditory neuropathy. European Archives of Oto-Rhino-Laryngology and Head and Neck, 270, 2207–2214.
5. Kumar, P., Singh, N. K., Ghosh, V. (2013). Behavioral assessment of children at the risk of central auditory processing disorder without reading deficits. Journal of Hearing Sciences, 3(4), 49-55
6. Singh, N. K., Sinha, S. K., Rajeshwari, G., & Apeksha, K. (2014). Are cervical vestibular evoked myogenic potentials sensitive to changes in the vestibular system associated with benign paroxysmal positional vertigo? Hearing, Balance and Communication, 12, 20–26.
7. Singh, N. K., Kumar, P., Aparna, T. H. & Barman, A. (2014).  Rise/fall and plateau time optimization for cervical vestibular evoked myogenic potential elicited by short tone bursts of 500 Hz. International Journal of Audiology, 53(7), 490-496.
8. Singh, N. K. & Apeksha, K. (2014). The effect of rise/fall time of 500 Hz short tone bursts on cervical vestibular evoked myogenic potential. Journal of Vestibular Research, 24, 25–31.
9. Singh, N. K., Kadisonga, P., & Ashitha, P. (2014). Optimizing stimulus repetition rate for recording ocular vestibular evoked myogenic potential elicited by air-conduction tone bursts of 500 Hz. Audiology Research, 4(88), 14-20.
10. Sinha, S. K., Singh, N. K., Barman, A., Rajeshwari, G., & Sharanya, R. (2014). Cervical vestibular evoked myogenic potentials and caloric test results in individuals with auditory neuropathy spectrum disorders. Journal of Vestibular Research, 24, 313-323.
11. Singh, N. K., Pandey, P., & Mahesh, S. (2014). Assessment of otolith function using cervical and ocular vestibular evoked myogenic potentials in individuals with motion sickness. Ergonomics, 57(12), 1907-1918.
12. Jain, C., Narne, V. K., Singh, N. K., Kumar, P., & Mekhala (2014). The development of Hindi sentence test for speech recognition in noise. International Journal of Speech Language Pathology and Audiology, 2(2), 86-94.
13. Singh, N. K.& Barman, A. (2015). Efficacy of Ocular Vestibular Evoked Myogenic Potential in Identifying Posterior Semicircular Canal Benign Paroxysmal Positional Vertigo. Ear and Hearing, 36(2), 261-268.
14. Singh, N. K., Krishnamurthy, R., & Premkumar, K. P. (2015). Relative Efficiency of Cochlear Hydrops Analysis Masking Procedure and Cervical Vestibular Evoked Myogenic Potential in Identification of Meniere’s Disease. Advances in Otolaryngology, 2015, 1-11, doi:http://dx.doi.org/10.1155/2015/978161.
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