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Fig. 1. Phylogenetic tree of ear frans-
plant.

Costal cartilage
(Cole, 1992)

Long bone
(Maisin, 1989)

Dentin (Zini, 1970)

Stapes (Glaninger, 1968)

Incus (House, 1966)

Septal cartilage
(Jansen, 1963)

Allograft
Cattle cartilage

Autograft (Bruschini, 1995)

Xenograft

Phylogenetic tfree of ear transplant
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Table 1. Preservation techniques for allograft ossiculoplasty
70% alcohol
4%/0.5% buffered formaldehyde
4% buffered formaldehyde/1 : 50,000 Cialit
1 : 50,000 Cialit
Merthiolate
Solvent

Freezing
Freeze drying
Iradiation
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Polycel (Morets, 1984)

Plastipore TORP
(Shea, 1975)

Proplast TORP
(Janeke, 1975)

Proplast
(Janeke, 1974)

Teflon columella
(Austin, 1962)

Tef Glass /e(ll ic
I
| C

(Harrison, 1959)
Pallavit
(Wullstein, 1

Polyethylene (House, 1960)

Polyethylene : stapes op.
(Shea, 1957)
Ceramic

Polymer Metal

Phylogenetic tree of ear transplant

Hydroxylapatite (Grote, 1986)

Bioglass (Merwin, 1986)

Ceravital (Reck, 1985)
Macor (Jahnke, 1984)

Al,03 ceramic (Jahnke, 1979)

Gold (Pusalka, 1990)

Stainless steel
(Palva, 1971)

Titanium
(Stupp, 1996)

Fig. 2. Phylogenetic tree of ear im-

plant.
Table 2. Plastic implants for ossiculoplasty
Product Generic name Appearance Protheses
Teflon Polytetrafluoroethylene Solid Pistons
White
Proplast Polytetrafluoroethylene carbon fiber composite Porous Sheets
| Black Ossicular replacement prosthesis
1 High density polyethylene Porous Ossicular replacement prostheses
White (total and partial)
Plasti-pore  High density polyethylene Porous TORP, PORP (total and partial
White ossicularreplacement prostheses)
Polycel Ultra high molecular weight polyethylene Porous TORP, PORP (total and partial
White ossicularreplacement prostheses)
SASEA Teflon

FFTARE 24t 1HAskaL Fol7d Uil 1ol
Zh Hn 95 SRS 7 Qe v ek
oS u) B8] . A4 SolA g 2ol gl
1= Polycel A olEwkge] A ¥ ezt £4
Tk 2= gl o]gke] NIT vlwA Er} o]52 AJA| dlel
A z2A3 22 51 AW TP (interface) o] WEHo
oJal] A o® AfEo] HIAS IS5t

FAFEA 549 o)7H AR 19521 Waullstein®

o] vinyl—acryli Azl AR Zlo]
AlFRIE] o] E-E Algh o) HEEOE F ARgo] Ft
w3 7 & oF 200 7F o8 F+2] polyethylene©]
Aoz AME O HEslEA] et A B E
o] Akt A o] FgellA] ARl TFsEAl H Tk
(Table 2).
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Teflone Polytetrafluoroethylene (PTFE) A w2
surface energyE 7 444 (hydrophobic) &0tk
o] B oY HHE I FEolA ol ARgE 1
Aol THEHY O FolHeA o]aF A&l
g2 AR ds 2R 94t} Columella FE|S] oA
A== AR polyethyleneel B3l 93k QA
AL Hlths Ra7t glov dAle AREA Gtk

Proplast

197549 5235 714 Proplast’} %2 o] A4
%o Auz AHEYET o] 4L Teflond} vitre-
ous carbon?| HE=EZ Ty 75%0]1 vAlTE<]
371 100~500 pmel| o]t} GAE S Z Proplasts=
HZZ iz Aikso] AR o3 IFEAIRIY o]
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sty Proplast®] T Al =4 =2A A IeHA ARE
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30%= HApL 2 222 oS 98 JdFEe aEyg
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A7) wo] AHE-E 11 Q1= Polycel>
ular weight polyethylene (UMWP) ©.& porous poly-
ethylenes TEE SIA|A W= Ao 72A 70~90%
9] FEE AYL Y3 F AT 27]= 250
pmel o]tk v FSEAS} v o] ujAl
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HE o2 ES BEE 4 Qlrt(Fig. 3).
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3| WAy Fol7 wjelA 22 Whgo] A zlsgd feut
ofgl 11 AR oRlER U] A2 ARA WIkE
SthFig. 4).°0 v F4FTA) R Ree
9] Fee] xzfo] 7ABIER A Zols} t]~79 §
EE HYA = Sl Aol th(Fig. b).
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Fig. 3. Scanning electron microscopic view of Polycel. The
surface showed abundant porocity.
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Fig. 4. Light microscopic view of Polycel in the rat mid-
dle ear 4 weeks after implantation. Polycel was covered
with relatively thin fibrous encapsulation.
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Fig. 5. Polycel implants :
ment prosthesis.

partial, total ossicular replace-
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F) 411E Ve g 2 BAE Aok e =
217} offlaL % A 4AE ARk Zelrk F
WA fHe A7} olaurks QekAu dofd
.
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2 ‘% non—organic crystalline material® X%
2 HElE 112, 19telA AESAA e Ao
AoHESo] Hof 55t AT S A
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A (bioinert) 0.2 ZHgsh= ZA 3} A=Z2 0 7 1kS3o]
(bioactive) A el A3He H5sh= =4o] ot
(Table 3).

1o
1

Bioinert ceramic
RE=

Table 3. Ceramic implants for ossiculoplasty

Bioinert ceramicoll:= © =2 aluminium oxide

(Al;03) ceramic (Frialit, Bioceram)©] Ql&=H] o]
1,500~1,800ColA 119 A€ 3~5 pm 7719 4%
(corundum) A% 0% o]FA]= 734 (non—porous),
a4 4ot tololE e Al ddstRR
(Mohs scale 9) thololt= =d 2t e HEo] 715
Ei=g

Frialit £7]9] o7& o] &3 s=aFelA 35 o
of ZHo] gk Wk o7 Jolxuk AR fes ¥
et Gtk AEo] o ols AdiAEr) EEE
Th= A7 9lt) Frialits 1978%E] QA2 o] Al
AH U= 60%00M 71=52F 20 G olekE #A]
3% Bioceram?] 7% PORP, TORP?] 1uhel&£-2o
TR ot A=HE 1uFte] Alolo] AFqJsh & yuker
%2 A7) o5k

Bioactive ceramic

Bioactive ceramic= glass ceramic, calcium phos-
o] Al YellA 3
o]0l Aw9le] AT B

phate ceramic®| t)EZ <l

ZA3} ionic balanceE
o &%),

Glass ceramic< bioactive glassE9] §%o2 Ak
H=g o]52 A M3} HES-319] calcium phosphate 2]
EUSE AT 9 F2A9 AR Ay
] oxidesgell W A ) gHont Felet det

A) Aluminium oxide ceramics :

Product Generic name Appearance Prostheses
Frialit AlLOs Dense Ossicular replacement prostheses
White
Bioceram Polycristalline Al. Dense CORP-T, CORP-P (total and partial
White ossicular replacement prostheses)
B) Glass-ceramics :
Product Generic name Appearance Prostheses
Bioglass SiO2, P:0s, CaO, Na,O Dense Ossicular replacement prostheses
White
Ceravital SiOz, P05, CaO, KO, MgO, Dense Ossicular replacement prostheses
hydroxyapatite White Canal wall prostheses
Macor AlLO;, SiO2, MgO Dense Ossicular replacement prostheses
F.0, B:Os, F2 White
C) Calcium phosphate ceramics :
Product Generic name Appearance Prostheses
Hydroxyapatite Hydroxyapatite Cai (PO4) 6 (OH). Dense Ossicular replacement prostheses
Porous Canal wall prostheses
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HaskA =v 1 A5e

$4 24 olaTHAE

% (porocity) ol H]#H3tc}

utE

T

(0|2 s M=

25

= QF Fo3el A9 sh R ghe Motz
Y 239 T AAE AR Aek Grote

, aE, ffo|mE 2R A Folde] ExAe

o] A2l EAR diFIsh=s A7 A= Fol 3]
7F & He :

A2 39 § F3 2APlA Folde] 2
YL G

o|& o] g3t Zﬂﬁ%—% g@E g o]ge] WIEr} vhar 4
% & 713% A9 2 20 dB o|3k7} oF 40~90% =4
YW At io‘ﬂ AR 1HEEES 4~30%
o o]2}¥? Hare)= Silastic o|ut polyethylene o}
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A &3 Ho] lth(Fig. 6).

o 4o
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Gold ¢} titanium thEAQ! A A FH02
2 Ho AR olaE diAlEoelth Unkye
& AellA NaClgoz 2837 wlel] -2
& 7 gl e T 221 o] A A
Wol ARgErh vt FAA Y] 71 gt 7)EA
07 Gold7} (+)potentialS 717 F&<1d] wt
nium> (—)potentials 7} %02 A= 347
olA Abgkat-gel o3 ks Ed® Wesich wkek
Al o] 2| Fgo] F2lo] HH ofe] 7] 54 BF
& WEP] 24 &5 7|37 ok Table 4+ ola
= QAR AHE H1 3lE 259 F

Gold
T2 53] AA UelA bdgto] SEEIT =Y

(Mohs scale 2.5) FeE Z22sp7] #al Al 24

WA S o] &t & AN Al AR ol
——
h

Fig. 6. Hydroxyapatite implants : pro-
stheses for partial, total ossicular re-
placement, incudostapedial joint,
incus replacement.
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Table 4. Metal implants for ossiculoplasty

Product Generic name Appearance Prostheses
Stainless steel Steel, chromium Solid Pistons
White
Platinum Platinum Solid Pistons
Silver
Gold Gold Solid Pistons
Yellow Ossicular replacement prostheses
Titanium Titanium Solid Pistons
Silver Ossicular replacement prostheses
P Titanium=> XAl ARIERS G438 Al AH AYA)
e o . ~ .
_— ollA Hks3ttt & AYA| ol glycoprotein® 2 440
ZER7E A2k Bo) ews fraln 22

Fig. 7. Titanium implants : prostheses for partial, total ossi-
cular replacement, incudostapedial joint.
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