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Blake Papsin

Programa de Implantes Cocleares. The Hospital for Sick Children .
Departamento de ORL, University of Toronto
Toronto, Canada

Implantes cocleares: consideraciones
quirdrgicas en bebeés y ninos pequenos

Surgical considerations In infants and
children receiving cochlear implants
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Cochlear Implantation in Infants: o
Searching for the Moth | > ClKids

SICK CEILDREN

FUNDACION RAMON
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i Kids

THE HOSPITAL FOR

Pediatric Cochlear Implantation .,

e >200,000 implants 4 \-
o focus b
Q¥ evolution of superior 0
safety o surgical techniques ;

outcomes (oralism)
cost effectivity
candidacy

j
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i Kids

THE HOSPITAL FOR

Soft Tissue Complications @
NIMPLANT
PROGRAM
Patients | Number Minor
o] Complications | Complications | Complications
Patients
De Jong* ‘98 <18 yr 52 3.8 3.8 7.6
Bhatia '04 <18 yr 300 16 2.3 18.3
Venail ‘08 <18 yr 500 5.6 1.4 7
Ovensen ‘08 | All ages 313 11.2 4.5 15.7

Loundon ‘10

Davids * ‘09
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sickKids
Soft Tissue Complications (<1) ‘a....

Author — Patients | Number Minor

Date of Complications | Complications | Complications
Patients

Bhatia ‘04 <5yr 300 16 2.3 18.3

Ovensen ‘08  All ages 313 11.2 4.5 15.7

Rolland '09 <1yr

Das ’10* 80/112
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Results
e 971 devices in 738 children (5575 implant-yrs)

N= (%) or Median

(Range)

Cls requiring re-implantation 35 Rate 3.6%

Original Implant at another center 7 (20%) Rate 2.9%
"Time in months between initial and re-implant 46 (12-154) b

Model difference between first and second 20 (57%)
_device D

Etiology of Deafness

- Congenital — Unknown 13 (37%)

- Congenital — Genetic 11 (31%) VS. 8%

- Meningitis 7 (20%) overall

- Mondini Deformity 3 (9%) p <0.01

- Other cochleo-vestibular anomaly 1 (3%)




Annual Cochlear Implants by Age Kids

THE HOSPITAL FOR
SICK CHILDREN
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PROGRAM
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5urc|3 we will end up where we are headed

if we do not changc direction

| ao T zu (76th — 4th century

BCD)

ltis only the wisest and stuPidcst that do

not changc

Con{:uc:ius (551 479 BC

)

Kids

THE HOSPITAL FOR
SICK CHILDREN
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http://www.ideachampions.com/heart/lao-tzu.jpg
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K.d -
THE HOSPITAL FOR

Searching for the Moth

PROGRAM

how did we get here?

/
Iy

Xanthopan morganii praedicta 1903 Angraecum sesquipedale 1862

ARECES
=aC
Vi

Sl
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http://www.premdesign.com/orchidpics/angraecum_sesquipedale.jpg
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Searching for the Moth

NIMPLANT
PROGRAM

how did we get here?

Xanthopan morganii praedicta 1903 Angraecum sesquipedale 1862

ARECES
=3C
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sickKids

THE HOSPITAL FOR

Searching for the Moth o
o phaiiicid\Gaatidrsatiogtuey

PROGRAM
Interaction

o =
, Position

¢ & Fixation

Surgical
Factors

S,

Outcome )




Site of our Search

retentive capacity (RC) of
subpericranial pocket (SpP)

experiments
measure RC
forces
1) contact with head roll
) RC must resist

ARECES
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THE HOSPITAL FOR

Surgical Technique

PROGRAM

e minimal incision
approach

e incision far from R/S

e anterosuperior
placement of device
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K.d -.
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Surgical Technique

PROGRAM

e minimal incision
approach

“Back”

e incision far from R/S

e anterosuperior
placement of device
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K.d -.
HOSPITAL F

THE HOSPIT! QR

Surgical Technique
. . . . . uUpu
e minimal incision o
Back
approach

e incision far from R/S

e anterosuperior
placement of device
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SICK CEILDREN

Device Positioning

e device away from
processor

PROGRAM

e receiver/stimulator
oriented differently
In Infants
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Freeroll Angle in Recumbent Position ...

Freeroll in
Recumbent

Position
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1) Head Roll Measurement (n=34) ...

“IMPLANT
PROGRAM

series of post operative
radiographs

positions of implants
calculated

angle of contact

calculated (“up”) 25 ;7 /

FUNDACION RAMON

7
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Kids

i) Matlab Model (n=48)

PROGRAM

Virtual
Device
Positioning

Simulated
Measurement

Deteccion, Diagnostico Y Tratamiento Precoz de la Sodera en la Infancia, Madrid — May 28, 2011




K.d -
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Results — Head Roll / Force

PROGRAM

e measured unilateral data (Postop Films)
54.5 +/- 5.5 degrees before device contact

e Matlab model
‘Up’ Position — 52.4 +/- 3.05 degrees
‘Back’ Position — 46.4 +/- 3.1 degrees
difference of 6 degrees p>0.05 *
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Kids
Experimental Procedure (n=123) ‘&

IMPLANT
PROGRAM

subpericranial flap
raised Retentive Capacity

of the Periosteal
Flap with the 500

dummy implant

Inserted
Series Cochlear
force to dislodge ImplanT
recorded
ZARECES
gﬁ.&;i S:i Deteccion, Diagnostico Y Tratamiento Precoz de la Sodera en la Infancia, Madrid — May 28, 2011
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Results — Retentive Capacity

PROGRAM

Average Retentive Capacity Versus Age

20.00 81 Patients
. 123 Implants
- 42 bilateral

15.00 - 39 unilateral
zZ ' Avg RC = 5.17 +/- 2.56 N
Q1000 - o
= = . Parabolic Distribution
LL 7 = : s I -

c 00 :t\‘: . f,ff/_/

Age (Years)
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Implant Plane
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Skull Radius vs. Age
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Results — Retentive Capacity

PROGRAM

Average Retentive Capacity Versus Age

20.00 81 Patients
. 123 Implants
- 42 bilateral

15.00 - 39 unilateral
zZ ' Avg RC = 5.17 +/- 2.56 N
Q1000 - o
= = . Parabolic Distribution
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c 00 :t\‘: . f,ff/_/
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Results — Retentive Capacity

PROGRAM

6
*
=
> Repeated Measures ANOVA
O 5 = —i Significant Decrease in
o RC over repeated trials
Ll
(p<0.05) *
4 T T 1
1 2 3
Trial Number

Deteccion, Diagnostico Y Tratamiento Precoz de la Sodera en la Infancia, Madrid — May 28, 2011




K.d -
THE HOSPITAL FOR

Results — Head Roll / Force

PROGRAM

e measured unilateral data (Postop Films)
54.5 +/- 5.5 degrees before device contact

e Matlab model
‘Up’ Position — 52.4 +/- 3.05 degrees
‘Back’ Position — 46.4 +/- 3.1 degrees
difference of 6 degrees p>0.05 *

e retentive capacity of the subpericranial pocket &
5.17 +/- 2.56 N on average
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Displacement Force Calculation ...

NIMPLANT
A

PROGRAM

(mg)

T/
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! J\ckKids
1) Matlab Model (n=48)

PROGRAM

Virtual
Device
Positioning

Simulated
Measurement

Effect of Mass of Head on Implant Displacement Force
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Kids

i) Matlab Model (n=48)

PROGRAM

Virtual
Device
Positioning

Simulated
Measurement




Is Periosteum Retentive Enough?

A

Effect of Mass of Head on Implant Displacement Force
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ie-down — Devices with and Kids
without a Pedestal

THE HOSPITAL FOR
SICK CHILDREN

the bed the device tied in
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Suture Fixation and Well

e resists displacement

® rotation (fantail groove)

® sideways (pedestal/suture)
® superior/inferior (pedestal)
® lateral (tie down suture)

® medial (silicone skirt/dura)




dickRuds
Pedestals @

LANT
PROGRAM

e stabilize the device

e prevent displacement
In 5 axes




Kids

THE HOSPITAL FOR
SICK CHILDREN

Pedestals

PROGRAM

® no exposed dura

e minimize well
drilling
time

e resists displacement
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Displacement Force (in N) Required to Remove

Device from a Subpericranial Pocket

/

Forcein N
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Kids
Next Steps - Electrode

PROGRAM

e round window vs.
cochleostomy

e electrode position/depth

e atraumatic insertion
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SiclKids
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SICK CHILDREN

Access into Scala Tympani @

PROGRAM

! k \ * / ghs : o Wiz &
Photo courtesy CRC for Cochlear Implant and Hearlng Aid Innovatlon MELBOURNE
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SickKids
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Round Window -

HLEAR
LANT
PROGRAM

e cochleostomy
direction

entry into the
scala tympani
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ldeal Cochlear Entry Point

NGMPLANT
PROGRAM

Cochlear

FUNDACION RAMON
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Improved Electrophysiologic ickKids
Performance with Ideal Insertion oo

SICK CHILDREN

PROGRAM

behavioural thresholds Ecap over time
550
340 A device, age group p<0.001 —@——  24Mdevice time, electrode, device p<0.001 ——@—— 24Mdevice
24RCS device 4 24R device
204 | A 24RE device 500 _\ ------- Ao 24RE device
s e
00N T 450 ?
_ . & IS
ft:: 280 e f‘é
= T+ € 400 -
o 260 o
240 -\E ------------------- E ________ 350 E .......................................................... E
24 L e § ¥
300 +
200 A
180 T T T T T T T T T T 250 T T T T

0 20 40 B0 80 100 120 140 160 180 200 -50 0 50 100 150 200
Time post activation (days) Time post activation (days)
24M 24RCS 24RE 24M 24RCS 24RE
n(day2) 38 19 37 n(OR) 37 18 55
n(day30) 37 19 40 n(day2) 34 18 52
n(day90) 36 17 48 n(day30) 30 14 37
n(day180) 35 17 38 n(day180) 27 9 30
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Intracochlear Electrode Behaviour

e experimental
Insertions
high resolution CT
Cone Beam CT

resin impregnation
and section
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Electrode “Flipped Orientation” ...

PROGRAM




. JickKids
Actually Flipping @

NINMPLANT
PROGRAM
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Round Window Insertion

PROGRAM

kink In basal
coll

Impact at
replant?
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Scala Implanted

PROGRAM
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Basilar Membrane Perforation

b @ %




Kids
Has The Moth Been Found?

PROGRAM

e device design for infants should allow
receiver stimulator:
to be positioned to allow maximal “freeroll”

to be “fixed” enough to resist incidental force
e retentive capacity of the periosteum adequate

atraumatic electrode insertion into cochlea
e In scala tympani throughout insertion
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