
The following audiological tests are per-
formed in adults:

• unaided and aided warble tone
• speech detection thresholds
• speech discrimination test
• environmental sound tests

Performance in the weaker ear with appro-
priate, powerful hearing aids is compared to
that of the patient with a cochlear implant
(see selection criteria). Recruitmentand and
discomfort are also taken into account6-8. 

Children must fulfill the same criteria as
adults. There are also more specific require-
ments:

• tympanometry rules out otitis media
with effusion

• behavioral-audiometry or play-audiome-
try is used

The child must have used an appropriate
hearing aid for at least 6 months, with inade-
quate results12.

Potential candidate for a cochlear implant:
• unable to obtain aided speech detection

threshold of 70 dB SPL and hearing level
of approx. 53 dB HL or better

• poor performance on the discrimination
test with conventional amplification,
with scores of less than 10% on the W-22
word list

Electrical stimulation test at either the
promontory or the round window mem-
brane is not critical in candidate selection. It
is often useful, however, to reassure the pa-
tient that hearing can be restored in the oth-
er ear13.
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Abstract. – We have studied the temporal
bones of 4 deceased donors, individuals one
with cochlear saccular degeneration, another
with Mondini displasia, another with an ossifica-
tion of the basal turn of the cochlea and the
round window, post meningitis and the fourth
who was implanted 10 years before. The indica-
tions and contraindications for cochlear implant
placement are discussed.
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Introduction

Although the first attempt to electrically
stimulate the auditory system occurred nearly
two centuries ago, the development of a
cochlear prostheses to restore hearing to pa-
tients with sensorineural hearing loss has
happened only recently1-8.

Some basic requirements are always ob-
served:

• bilateral profound-to-total sensorineural
hearing loss (three-frequency average
500-1000-2000 Hz)

• pure tone audiometric threshold in the
better ear equal to or greater than 95 dB

• unable to benefit or insufficient benefits
from conventional hearing aids

• good psychological and physical health
• motivation and consistency in attending

a rehabilitation program 

In children, these requirements must also
be fulfilled by the parents or guardians.
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Materials and Methods

We have studied the histopathological
changes in the temporal bones of 4 deceased
individuals, one with cochlear-saccular de-
generation, another with Mondini displasia,
another with an ossification of the basal turn
of the cochlea and the round window post
meningitis and the forth patients who was im-
planted 10 years before.

These patients were donors and agreed
during their life to donate post mortem their
temporal bones to the House Ear Institute
Los Angeles, CA, USA as a contribution to a
better knowledge of temporal bone diseases.

We have removed the temporal bones in
our usual way14.

Results and Discussion

There are general criteria for implanta-
tion. We have researched in our study on
temporal bone, the anatomic indications and
contraindications for cochlear implant place-
ment. 

Physical and radiological evaluation
Any active infection of the external and/or

middle ear or eardrum perforations must be
treated before inserting a cochlear implant.

High resolution computed tomography
may demonstrate:

• agenesis of the cochlea: absolute con-
traindication

• reduction of IAC diameter (1-2 mm) is
synonym of acoustic nerve aplasia: ab-
solute contraindication15.

• fibrous and/or osseous occlusion of the
cochlea: relative contraindication.

The outcome may be poorer than normal
because of partial insertion of the electrode
array16. The use of both Gd-enhanced T1-
weighted MR images and additional gradi-
ent-echo images (0.7 mm thick) enables a
certain definition of the extent of cochlear
fibrosis. The high signal intralabyrinthine
fluid is replaced by the low signal fibrous
tissue17.

In our temporal bones we have found a
cochlear hypoplasia (Mondini’s deformity)
that we feel is not a contraindication to im-

plantation. In fact the interscalar septi are
missing between the apical and middle turns
but the operation is feasible18 (Figure 1).

Another individual had a cochlear-saccular
degeneration (Sheibe deformity) which
proved to be an absolute contraindication to
the implant (Figure 2). In the Figure 2 is visi-
ble that the organ of Corti is represented by a
clump of cells and that there are no dendrites
in the osseous spiral lamina19.

A third individual had an ossification of the
basal turn of the cochlea and the round window
area post meningitis (Figure 3). In many cases
meningitis ossificate just the round window
area and is not a contraindication to cochlear
implant, but in this case che complete ossifica-
tion of the basal turn of the cochlea represent

F. Salvinelli, F. Greco, M. Trivelli, F.H. Linthicum Jr

Figure 1. Mondini dysplasia. Interscalar septi are miss-
ing between the apical and middle turns (arrows). ×15.

Figure 2. Cochlear saccular degeneration (Sheibe de-
formity). The organ of Corti is represented by a clump
of cells. There are no dendrites in the osseous spiral
lamina. The saccular macula has degenerated (large ar-
row). Some ganglion cells remain (small arrow). ×56.



an absolute contraindication; the electrode
could not be inserted along the cochlea20-22.

A forth individual had a previous implant.
It is visible that the implant has not provoked
any significant alteration (Figure 4).

Conclusion

1) Cochlear implants are not experimental
2) Cochlear implants are not hearing aids
3) Appropriate candidates have profound

bilateral sensorineural hearing loss and
do not benefit from conventional ampli-
fication

4) Surgical and postoperative complica-
tions have been minimal23-25.

5) Implants increase auditory abilities and,
as a result, improve speech production
skills

6) Postlingually deafened adults with a
short duration of deafness are excellent
candidates for a cochlear implant26.

7) Although postlingually deafened chil-
dren in aural rehabilitation programs
demonstrate the fastest and greatest de-
velopment of auditory skills as a group,
congenitally and prelingually deafened
children show substantial benefit from a
cochlear implant27-30.

8) Complete physical and radiological
evaluation must be ruled out before any
attempt of surgery. Complete agenesis
of the cochlea and an abnormal acoustic
nerve, the result of either congenital
malformation, trauma or surgery, are
contraindications for cochlear implant
placement.
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Figure 3. Ossification of the basal turn of the cochlea
and the round window area postmeningitis. ×30.

Figure 4. Fibrosis (1) and ossification (2) occuring in
the basal turn of the round window area in a cochlear
implant patient. The path of the electrode is visible at
(3). The organ of Corti and basilar membrane have dis-
appeared adjacent to the electrode path (4). The os-
seous spiral lamina is still present (5). ×46.



220

8) GANTZ BJ, TYLER RS, KNUTSON JF, WOODWORTH et al:
Evaluation of five different cochlear implant de-
signs: audiological assessment and predictions of
performance. Laryngoscope 1988; 98: 1100-
1106.

9) LUXFORD WM, HOUSE WF, TONOKAWA LL, BERLINER KL,
MARTIN E. Experiences with the nucleus multi-
channel cochlear implant in children. Ann Otol
Rhinol Laryngol 1988; 98: 2-7.

10) LUXFORD WM. Cochlear implant indications. Am J
Otol 1989; 10: 95-98.

11) LUXFORD WM: Surgery for cochlear implantation.
In Brackmann DE, Shelton C, Arriaga MA, eds.
Otologic Surgery. 1995; 426-436.

12) HOUSE WF, BERLINER KL, LUXFORD WM. Cochlear im-
plants in deaf children. Curr Probl Pediatr 1987;
176: 345-388.

13) EISEMBERG LS, MALTAN AA, PORTILLO F, MOBLEY JP,
HOUSE WF. Electrical stimulation of the auditory
brainstem structures in defined adults. J Rehabil
Res Dev 1987; 24: 9-22.

14) SALVINELLI F, GRECO F, TRIVELLI M, LINTHICUM FH Jr.
Acute otitis media. Histopathological changes. In
press Eur Rev Med Pharm Sci, 2000. 

15) SHELTON C, LUXFORD WM, TONOKAWA LL, et al. The
narrow internal auditory canal in children: A con-
traindication to cochlear implants. Otolaryngol
Head Neck Surg 1989; 100: 227-331.

16) JACKLER R, LUXFORD W, HOUSE W. Sound detection
with the cochlear implant in five ears of four chil-
dren with congenital malformations of the
cochlea. Laryngoscope 1987; 97:15-17.

17) GRAY RF, EVANS RA, FREER CEL, et al. Radiology for
cochlear implants. J Laryngol Otol 1991; 105:
85-88.

18) SILVERSTEIN H, SMOUHA E, MORGAN N. Multichannel
cochlear implantation in a patient with bilateral
Mondini deformities. Am J Otol 1988; 9: 451-455.

19) GANTZ BT, MCCABE BF, TYLER RS. Use of multichan-
nel implants in obstructed and oblderated

cochleas. Otolaryngol Head Neck Surg 1988; 98:
72-81.

20) GREEN JD JR., MARION MS, HINOJOSA R. Labyrinthine
ossification: Histopathologic consideration for
cochlear implantation. Otolaryngol Head Neck
Surg 1991; 104: 320-326.

21) LAMBERT PR, RUTH RA, HODGES AV. Mulfichannel
cochlear implant and electrically evoked auditory
braistem responses in a child withh labyrinthitis
ossificans. Laryngoscope 1991; 101 (1Pt): 14-19.

22) DASPIT CP. Meningitis as a result of a cochlear im-
plant: Case report. Otolaryngol Head Neck Surg
1991; 105: 115-116.

23) COHEN NL, HOFFMAN RA, STROSCHEIN M. Medical or
surgical complications related to the nucleus mul-
tichannel cochlear implant. Ann Otol Rhinol
Laryngol 1988; 97 (Suppl 135): 8-13.

24) HABERKAMP TJ, SCHWABER MK. Management of flap
necrosis in cochlear implantation. Am Otol Rhinol
Laryngol 1992; 101: 38-41.

25) COHEN NL, HOFFMAN L. Complications of cochlear
implant surgery in adults and children. Am Otol
Rhinol Laringol 1991; 100 (9Pt): 708-711.

26) DOSVELL RC, MECKLENBURG DC, CLARK GM. Speech
recognition for 40 patients receiving multi-channel
cochlear implants. Arch Otolaryngol Head Neck
Surg 1986; 112: 1054-1059.

27) GEERS AE, MOOG JS. Evaluating the benefits of
cochlear implants in an education setting. Am J
Otol. 1991; 12 (Suppl): 116-125.

28) GEERS AE, MOOG JS. Predicting long-term benefits
of cochlear implants in profoundly hearing im-
paired children. Am J Otol 1988; 9: 169-176. 

29) STALLER SJ, BEITER AL, BRIMACOMBE JA, et al .
Pediatric performance with the Nucleus 22-chan-
nel cochlear implant system. Am J Otol 1991; 12
(Suppl): 126-136.

30) EISEMBERG LS. Use of the cochlear implant by the
prelingually deaf. Ann Otorhinolaryngol 1982; 91:
62-66.

F. Salvinelli, F. Greco, M. Trivelli, F.H. Linthicum Jr


