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/Abstract A

Background: Hearing loss is estimated to have increased from 42 million to about 360 million globally within a spate of 26
years (1985-2011). The challenges of disabling hearing loss include difficulty with communication and psychosocial well-being,
poor quality of life and economic dependence of the afflicted. Cochlear implant is the choice treatment but however not readily
available in Nigeria coupled with the scarce resources meant for the management of severe to profound hearing loss at the Jos
University Teaching Hospital. We commenced our Cochlear implant program in 2005 to rehabilitate and ameliorate the challenges
these profoundly deaf were facing. However poor rehabilitation equipment and paucity of indeginous trained personnel which are
pivotal for a successful programme posed serious challenges.

Aim: This communication hereby highlights the challenges and the result of post Cochlear implant rehabilitation in Jos within the
last 12 years.

Results: A total of 15 patients had Cochlear implant surgeries for various etiologies from 2005-2017. Their ages ranged from 3.0-
63.0 years with a median age of 34.0 years. Three of the patients were children (age 3-6 years) while 12 were adults (age 19-63
years). The male: Female gender ratio was 1:1.1. Febrile illnesses constituted 7 cases followed by meningitis in 3cases. Three
were pre lingual pediatric cases with 1 prelingual adult while the rest (11) were post lingual adults. The patients were implanted
with different types of Medel Cochlear implants (2 Combi 40+, 7 Pulsar, 6 Sonata). Six of the cases were activated primarily with
subsequent mapping in our center and the rest of the cases were activated in United States with part mapping in United States and
successive ones in our center.

Outcome: Ten out of the 11 adult cases have returned to work with good hearing.

Conclusion: The availability of rehabilitation equipment as well as trained personnel has further added to good outcome and
improved quality of life of our patients; however, there are still more challenges to surmount.

)

Keywords: Cochlear implant; Experience; Outcome; Patients  [1]. Seven million five hundred (7.5 million) children less than 5
selection; Rehabilitation years of age were affected. Seventy-five percent reside in Sub-
Saharan Africa and about 2.8% of it reside in Nigeria [2,3]. Hearing

Introduction loss has varying degrees with Disabling hearing impairment

Hearing loss is estimated to have increased from 42 million to having negative consequences on communication, psychosocial

about 360 million globally within a spate of 26 years (1985-2011)  Well-being, quality of life and economic independence [4-6]. The
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resources for the management of severe to profound to severe hearing loss is scarce in my institution. Whereas Cochlear implant is the
preferred treatment for profound hearing loss, it was unavailable in Nigeria before 2005. We commenced our Cochlear implant program
in 2005 to overcome the challenges these profoundly deaf were facing [4], consequently; the unavailability of rehabilitation equipment
and trained personnel which are pivotal to the overall quality of life of these individuals posed serious challenges [7].

Methods: This was a retrospective review of all Nigerian patients who had cochlear implant surgery from the year 2005-2017 in Jos.
The age, gender, actiology, duration of illness, pure tone averages, year of surgery and outcome of surgery were extracted. We linked
our Cochlear implant studio center here in Jos, Nigeria with the Cochlear implant studio of Jacksonville Hearing and Balance Institute,
Florida; United States for the purpose of activation of the cochlear implant. The data generated was analyzed using Epi-info version 7.2.1
and results presented in simple descriptive terms and tables.

Result: A total of 15 patients had Cochlear implant surgeries for various etiologies from 2005-2017. Their ages ranged from 3.0-63.0
years with a median age of 34.0 years. Three of the patients were children (age 3-6 years) while 12 were adults (age 19-63 years). The
male: Female gender ratio was 1:1.1. There were 7 cases of Febrile illnesses, followed by meningitis in 3 cases (Table 1).

AGE SEX DURATION OF HEARING LOSS PTA
S/NO (YRS) M/F AETIOLOGY (YRS) (dB) bilateral
o 5 ]
| 50.0 M Febrile }llpess/ ototoxic 10.0 ~95.0
injections
2 45.0 F Meningitis 10.0 >100.0
19.0 M Meningitis 17.5 >100.0
28.0 M Typhoid illness 10.0 >110.0
Ototoxicity/ 70.0
> 30 F febrile illness 18 (FFA)
6 34.0 F Idiopathic 2.0 ~100.0
6.0 M Measles 9/12 >108.0
3.0 F Febrile illness 1.0 75.0
63.0 F Febrile illness 5.0 >100.0
10 18.0 M Meningitis 3.0 >110.0
1 36.0 M Post febrile illness 30 ~103.0
; ] 5
12 57.0 M Progresswe. hearing loss? 10.0 ~110.0
Autoimmune
13 26.0 F Post Febrile Illness 0.5 >106.0
; ; 5
14 35.0 F Progressive hearing loss? 9 ~100.0
Cause
15 54.0 F Febrile illness ? >100.0

Table 1: Patients’ clinical characteristics.

There were 3 pre lingual pediatric cases with 1 prelingual adult while the rest 11 were post lingual adults (Table 2). The pure tone
average ranged from 70 -108 Decibels in the 3 paediatric cases and greater than 95-110 Decibels for the adult patients (Tablel). The
post implant duration ranges from 0.1 to 12.0 years and the interval between implantation decreases from 7.0 years to binual events and
finally to annual events (Table 2). The patients were implanted with different types of Medel Cochlear implants (2 Combi 40+,7 Pulsar,
6 Sonata). Five of the cases were activated primarily with subsequent mapping in our center while the rest were activated in the United
States but subsequent mappings were carried out in our center. Ten out of the 11 adult cases have returned to work while the prelingual
adult and the pediatric cases have stopped rehabilitations on their own volition. One of the paediatric cases lost her external processor
while one of the adult post lingual broke the ear piece and could not replace them.
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YEAR TYPE OF TYPES OF YEARS POST-

SNO OCCUPATION IMPLANTED DEAFNESS IMPLANTS IMPLANTATION OUTCOME
1 ICU Nurse 2005 Post lingual Medel 12.0 Very good
2 University Lecturer 2005 Post lingual Medel 12.0 Very good
3 Student 2012 Prelingual Medel 5.0 Fair
4 Medical Doctor 2012 Post lingual Medel 5.0 Excellent
5 Child 2013 Prelingual Medel 4.0 Unimpressive
6 Student computer 2013 Post lingual Medel 4.0 Excellent
7 Pastor 2014 Post lingual Medel 3.0 Very good
8 Student 2014 Post lingual Medel 3.0 Very good
9 Lecturer/Politician 2014 Post lingual Medel 3.0 Very good
10 Child 2016 Prelingual Medel 2.0 Fair
11 Child 2016 Prelingual Medel 2.0 Fair
12 Nurse(retired) 2016 Post lingual Medel 1.0 Very good
13 University student 2017 Post lingual Medel 0.1 Good
14 Teacher 2017 Post lingual Medel 0.1 Good
15 Civil servant?? 2017 Post lingual Medel 0.1 Good

Table 2: Occupation, year of implantation, Implant types, duration post implantation and outcome.
Discussion environmental sounds. Variation in outcomes may be due to age

Rehabilitation is defined by World Health Organization
(WHO) as the application of all useful measures to lighten the
influence of disabilities and help the handicap return back to
society [8]. A good surgery without corresponding good outcome
of rehabilitation is a waste of time and resources. The most
interesting period of the post cochlear implant candidate is prior to
activation. This period is full of anxiety on the path of managing
team, patient and parents in anticipation of outcome. It is usually
within 2-4 weeks after edema has subsided. All our patients had
activation within a week post operatively because of good healing
except the first case that had extrusion following wound infection.
On the contrary, Howard and co had delayed activation secondary
to post cochlear implant complications [9,10].

The age range of 3-63 years in our study is similar to that
of Lima Junior and co-workers in Brazil. Their study population
of 250 consisted of both adults and children comparable to the
present study though with a smaller study population. Our gender
ratio is similar to theirs where they had nearly equal ratio as well.
Their major aetiological agents is composed of 40.1% idiopathic,
followed by Congenital rubella (21.5%) and equal proportions of
meningitis and ototoxicity of 6.8% respectively [11]. This is at
variance with the aetiological agents in our study where febrile
illness constituted 46.7%, meningitis 3 (20%) and Idiopathic 6.7%
of the cases.

Cochlear Implants (CI) have positive impact on recipients’
lives by improving communication in adult patients. These
include ability to listen to speech and music perception, use of
auditory skills such as telephone. Great variability in outcomes
does occur as some may only obtain increased awareness of

at implantation, duration of sensory deprivation and implant use,
mode of communication, anatomy and physiology of the inner ear,
technological and surgical factors, quality of rehabilitation, and
availability of education and assistance [12-16]. All adult patients
in this study have returned back to work as physician, lecturers,
pastor and students respectively after a maximum duration of
12 years. The only prelingual adult in this present study had
a prolonged auditory deprivation having become deaf at age 2;
communicated using sign language and was implanted at 17 years
but lacked proper quality of rehabilitation. He no longer stamps
his feet noisily as he walked but now aware of his foot noise and
depends on lip reading to understand communication. Unlike our
adult cochlear implantees, 2 of our paediatric cases have been
coming for rehabilitation while one stopped because the parent is
unimpressed with their rehabilitation; one who was very restless
is now beginning to listen to instructions but the 3 children are
generally difficult to access.

Considering the duration of auditory deprivation, Connell
and Balkany [17] recommends not implanting the deprived ear if
that ear has greater than10 years of auditory deprivation. But a
contrasting finding by Boisvert and colleagues [18] says this will
be true if only the deprivation is bilateral and greater than 10 years
but others still argue that outcome still differs even if both ears
have same duration of auditory deprivation. In our study all the
cases have auditory deprivation from 0.5 years to 10 years except
the prelingual adult with 17 years of deprivation.

Regarding the auditory thresholds, hearing is considered
severe to profound if the ear hears sounds above 70 dB (between
71-90 dB, severe and, above 91 dB profound). It is unilateral
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or bilateral when one or both ears are affected. The pre-lingual
indicates that hearing loss occurred prior to the acquisition of
language. This is an important component for making decisions
of rehabilitation in order to direct the clinical management and
the indication of electronic devices for deafness, such as the
cochlear implant [19-21]. In our study 2 of our paediatric patients
have minimum pure tone average of 70 dB bilaterally while the
minimum for the adult was greater than 100dB; this concurs with the
indication of cochlear implant in severe to profound hearing loss.

The stages of rehabilitation involve setting up of studio,
switch on of implant and subsequent mapping or fine tuning over
time. Initial activation/mapping was in USA with subsequent
ones in Nigeria. Upon return of patients to Nigeria, the challenges
became evidently clear. Such problems include expenses for patient
travelling for post-operative checkup, poor network services which
affected our fine tuning therefore resulting in rescheduled visits by
patients from distant places. The expenses associated with post-op
care necessitated some drastic measures to be put in place in our
center. A lack of consistency in their auditory training program
can interfere with progress. We need collaboration between
international and local CI team and the educational team which are
critical to the progress of the Adult and Paediatric CI user. These
difficulties are overcome by the use of telemedicine as opined by
Ramos [22] and coworkers in Spain. Similarly, in a case, internet
stimulation was also successful in activating cochlear inplant
by Byaruhanga [2] and colleague in Uganda in East Africa. The
solution was to set up a studio for mapping via telemedicine in our
center (Figure 1).

Location B-International Studio (JHBI) Florida-USA
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Figure 1: Remote Supporting Services (Internet Stimulation & Fine
tuning).

The needs of implantee based on occupation require special
attention. For the doctor in our study who is the first implanted
doctor in Nigeria, a special type of stethoscope was made available

to him to attach to his speech processor in 2012. He is currently
offered admission to pursue his graduate study in Otolaryngology
in our institution. He now auscultates the heart, breath sounds and
other important medical sounds. A similar need was offered to two
medical students who had cochlear implant in Greece by Kyriafinis
and colleagues in 2016 [23]. There are other challenges with
batteries, body parts of cochlear implant excetra as the batteries
need replacement every 72 hours and pattients have to replace the
body parts by themselves.

The interval between successive cochlear implantation is
significant as noted in this study which revealed a wide gap of 7
years before the next implantation (Table 2); being narrowed down
to bienal and eventually, annual surgical events. These are due to
challenges in starting any program in a developing country. Such
includes political instability, unstable economic environment and
rising cost of treatment. Salamat and colleague [24] experienced
similar type of difficulties in their Libyan experience.

Complications have not occurred since we learned from
the first 2 experiences of the hard device failure where there was
extrusion following infection and currently a soft device failure
in a paediatric case. These were major complications. Eskander
et al. [25] had low incidence of device failure in a large volume
practice in Australia. They noted that children who had meningitis
as aetiologic factor had a greater risk of device failure.

Success in Cochlear implant is directly dependent on its
ability to address the patient’s expectations and balance it with
the outcomes [26]. This can be achieved by evaluating the quality
of life after cochlear implantation with Category of Auditory
Performance (CAP) scores [27] and Speech Intellegibility Rating
(SIR scores). [28] All of our Adult recipients were able to reply to
simple questions and react spontaneously to greetings in everyday
situations except the prelingual adult. They talk on the phone with
their parents, friends and relatives on wide range of topics. The
medical doctor is actively practicing his medical carrier by clerking
patients and performing some surgeries. His only complaint is
inability to immediately localize sound direction. Most of these
recipients use their device regularly and were positive regarding
their decision to pursue a cochlear implant. Two out of the 3
implanted children were able to identify some environmental
sounds and their awareness of auditory stimuli in their environment
following long-term auditory training and were able to understand
simple sentences. However, one of them never agrees to wear her
external processor. The Parents were not too satisfied with the slow
pace of success.

Conclusion

The availability of rehabilitation equipment as well as trained
personnel has further added to the outcome of quality of life of our
patients however, there are still more challenges to surmount.
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Recommendation

We recommend adult type of Cochlear implantation in our

institution for now. Our experiences prove that we need to train
more people to have the compliment of commencing Paediatric
and prelingual adult’s Cochlear implantation.

References

1.

10.

1.

12.

13.

Mason A and Mason M (2007) Psychologic impact of deafness on the
child and adolescent. Prim Care 34: 407-426.

Byaruhanga R, Roland JT, Jr, Buname G, Kakande E, Awubwa M, et
al. (2015) A case report: the first successful cochlear implant in Ugan-
da. Afr Health Sci 15: 1342-1348.

National Ear Care programme (NECAP), National Survey 2000-2002.
Nigeria, National Ear Care Centre.

Adoga AS, Adoga AA, Nwaorgu OGB, Anthis J, Green JD (2005) Co-
chlear implantation and internet stimulation in Jos, Nigeria. Proceed-
ings of Otorhinolaryngological Society of Nigeria (ORLSON) 15 th An-
nual Scientific Conference and general meeting: 26-27.

Venail F, Vieu A, Artieres F, Mondain M, Uziel A (2010) Educational and
employment achievements in prelingually deaf children who receive
cochlear implants. Arch Otolaryngol Head Neck Surg 136: 366-372.

Schroeder L, Petrou S, Kennedy C, McCann D, Law C, et al. (2006)
The economic costs of congenital bilateral permanent childhood hear-
ing impairment. Pediatrics 117: 1101-1112.

Monzani D, Galeazzi GM, Genovese E, Marrara A, Martini A (2008)
Psychological profile and social behaviour of working adults with mild
or moderate hearing loss. Acta Otorhinolaryngol Ital 28: 61-66.

Yong-xin L, Shuang L, De-min H (2007) Research Advances in Post-
Operative Rehabilitation Following Cochlear Implant. Journal of Otol-
ogy 2: 92-96.

Ramsden RT (2002) Cochlear implants and brain stem implants. Br
Med Bull 63: 183-193.

Francis HW, Buchman CA, Visaya JM, Wang NY, Zwolan TA, et al.
(2008) Surgical Factors in Pediatric Cochlear Implantation and Their
Early Effects on Electrode Activation and Functional Outcomes. Otol
Neurotol 29: 502-508.

Lima Junior LR, Rodrigues Junior Fde A, Calhau CM, Calhau AC, Pal-
hano CT (2010) Postoperative complications in implanted patients in
the Cochlear Implant Program of Rio Grande do Norte-Brazil. Braz J
Otorhinolaryngol 76: 517-521.

McDermott HJ (2004) Music perception with cochlear implants: a re-
view. Trends in Amplification 8: 49-79.

Peterson NR, Pisoni DB, Miyamoto RT (2010) Cochlear implants and
spoken language processing abilities: Review and assessment of the
literature. Restor Neurol Neurosci 28: 237-250.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Svirsky MA, Robbins AM, Kirk KL, Pisoni DB, Miyamoto RT (2000)
Language development in profoundly deaf children with cochlear im-
plants. Psychological Science 11: 153-158.

Wilson BS and Dorman MF (2008) Cochlear implants: Current designs
and future possibilities. Journal of Rehabilitation Research and Devel-
opment 45: 695-730.

Hamzavi J, Baumgartner WD, Pok SM, Franz P, Gstoettner W (2003)
Variables affecting speech perception in postlingually deaf adults fol-
lowing cochlear implantation. Acta Oto-Laryngologica 123: 493-498.

Connell SS and Balkany TJ (2006) Cochlear Implants. Clin Geriatr
Med 22: 677-686.

Boisvert I, McMahon CM, Dowell RC, Lyxell B (2015) Long-Term
Asymmetric Hearing Affects Cochlear Implantation Outcomes Differ-
ently in Adults with Pre- and Postlingual Hearing Loss. PLoS ONE10:
e0129167.

Bevilacqua MC (1998) Multichannel cochlear implant: an alternative in
the habilitation of deaf children [Free Teaching]. Bauru (SP): Faculty of
Dentistry of Bauru, University of Sdo Paulo.

Sarant J (2012) Cochlear Implants in Children: A Review. In: Naz S,
editor. Hearing Loss. Shanghai: InTech 40-75.

Francis HW and NiparkoJK (2003) Cochlear implantation update. Ped
Clin N Am 50: 341-61.

Ramos A, Rodriguez C, Martinez-Beneyto P, Perez D, Gault A, et al.
(2009) Use of telemedicine in the remote programming of cochlear
implants. Acta Oto-Laryngologica 129: 533-540.

Kyriafinis G, Stavrakas M, Tsalighopoulos M (2016) A Novel Stetho-
scope Array for Healthcare Practitioners with Cochlear Implants. In-
ternational Journal of Emerging Trends in Electrical and Electronics
12: 1-5.

Salamat A, Esriti A, Ehtuish A, EI-Ogbi S (2011) Libyan cochlear im-
plant programme: achievements, difficulties, and future goals. Libyan
J Med 6: 5930.

Eskander A, Gordon KA, Kadhim L, Papaioannou V, Cushing SL, et
al. (2011) Low Pediatric Cochlear Implant Failure Rate Contributing
Factors in Large-Volume Practice. Arch Otolaryngol Head Neck Surg
137: 1190-1196.

Colletti V, Carner M, Miorelli V, Guida M, Colletti L, et al. (2005) Co-
chlear Implantation at under 12 months: Report on 10 patients. Laryn-
goscope 115: 445-449.

Archbold S, Lutman ME, Marshall DH (1995) Categories of Auditory
Performance. Ann Otol Rhinol Laryngol Suppl 166: 312-314.

Allen C, Nikolopoulos TP, Dyar D, O’'Donoghue GM (2001) Reliability
of a rating scale for measuring speech intelligibility after pediatric co-
chlear implantation. Otol Neurotol 22: 631-633.

Volume 2018; Issue 01


https://www.ncbi.nlm.nih.gov/pubmed/17666235
https://www.ncbi.nlm.nih.gov/pubmed/17666235
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4765399/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4765399/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4765399/
https://www.ncbi.nlm.nih.gov/pubmed/20403853
https://www.ncbi.nlm.nih.gov/pubmed/20403853
https://www.ncbi.nlm.nih.gov/pubmed/20403853
https://www.ncbi.nlm.nih.gov/pubmed/16585304
https://www.ncbi.nlm.nih.gov/pubmed/16585304
https://www.ncbi.nlm.nih.gov/pubmed/16585304
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2644978/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2644978/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2644978/
https://www.sciencedirect.com/science/article/pii/S167229300750019X
https://www.sciencedirect.com/science/article/pii/S167229300750019X
https://www.sciencedirect.com/science/article/pii/S167229300750019X
https://academic.oup.com/bmb/article/63/1/183/377489
https://academic.oup.com/bmb/article/63/1/183/377489
https://www.ncbi.nlm.nih.gov/pubmed/18401281
https://www.ncbi.nlm.nih.gov/pubmed/18401281
https://www.ncbi.nlm.nih.gov/pubmed/18401281
https://www.ncbi.nlm.nih.gov/pubmed/18401281
https://www.ncbi.nlm.nih.gov/pubmed/20835540
https://www.ncbi.nlm.nih.gov/pubmed/20835540
https://www.ncbi.nlm.nih.gov/pubmed/20835540
https://www.ncbi.nlm.nih.gov/pubmed/20835540
https://www.ncbi.nlm.nih.gov/pubmed/15497033
https://www.ncbi.nlm.nih.gov/pubmed/15497033
https://www.ncbi.nlm.nih.gov/pubmed/20404411
https://www.ncbi.nlm.nih.gov/pubmed/20404411
https://www.ncbi.nlm.nih.gov/pubmed/20404411
https://www.ncbi.nlm.nih.gov/pubmed/11273423
https://www.ncbi.nlm.nih.gov/pubmed/11273423
https://www.ncbi.nlm.nih.gov/pubmed/11273423
https://www.ncbi.nlm.nih.gov/pubmed/18816422
https://www.ncbi.nlm.nih.gov/pubmed/18816422
https://www.ncbi.nlm.nih.gov/pubmed/18816422
https://www.ncbi.nlm.nih.gov/pubmed/12797584
https://www.ncbi.nlm.nih.gov/pubmed/12797584
https://www.ncbi.nlm.nih.gov/pubmed/12797584
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456415/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456415/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456415/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456415/
https://www.ncbi.nlm.nih.gov/pubmed/18649152
https://www.ncbi.nlm.nih.gov/pubmed/18649152
https://www.ncbi.nlm.nih.gov/pubmed/18649152
http://meteora.csd.auth.gr/dpolitis/ereuna/Journals/J24-IJETEE-2015.pdf
http://meteora.csd.auth.gr/dpolitis/ereuna/Journals/J24-IJETEE-2015.pdf
http://meteora.csd.auth.gr/dpolitis/ereuna/Journals/J24-IJETEE-2015.pdf
http://meteora.csd.auth.gr/dpolitis/ereuna/Journals/J24-IJETEE-2015.pdf
https://www.tandfonline.com/doi/abs/10.3402/ljm.v6i0.5930
https://www.tandfonline.com/doi/abs/10.3402/ljm.v6i0.5930
https://www.tandfonline.com/doi/abs/10.3402/ljm.v6i0.5930
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/1106920
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/1106920
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/1106920
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/1106920
https://www.ncbi.nlm.nih.gov/pubmed/15744155
https://www.ncbi.nlm.nih.gov/pubmed/15744155
https://www.ncbi.nlm.nih.gov/pubmed/15744155
https://www.ncbi.nlm.nih.gov/pubmed/7668685
https://www.ncbi.nlm.nih.gov/pubmed/7668685
https://www.ncbi.nlm.nih.gov/pubmed/11568670
https://www.ncbi.nlm.nih.gov/pubmed/11568670
https://www.ncbi.nlm.nih.gov/pubmed/11568670

