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Abstract Objective: To assess hearing effect of ossicular chain reconstruction with titanium ossicular replace-
ment prosthesis during mastoidectomy with synchronous ossiculoplasty in chronic middle ear disease. Method: Ret-
rospective reviews were performed for 139 patients who had underwent mastoidectomy and tympanoplasty with ti-
tanium ossicular replacement prostheses at the same time between 2008 and 2011. The partial ossicular replace-
ment prostheses (PORP) were used in 91 patients and the total ossicular replacement prostheses (TORP) were
used in 48 patients respectively. All patients had follow-up for 2 to 5 years. The preoperative and postoperative
mean air conduction and air-bone gaps(ABG) for the four frequencies (0. 5, 1. 0, 2. 0 and 4 0 kHz) were evalua-
ted. The improvement of mean air conduction and ABG over the same frequencies were measured. A postoperative
ABG less than or equal to 20 dB was considered a successful operation. The hearing results of titanium PORP and
TORP were compared. Result: The mean air conductions were (53, 97+11. 32)dB and (36. 80+ 11. 68) dB preop-
eratively and postoperatively in PORP group. The mean improvement in air conduction was (17. 17 =5, 79) dB.
The mean ABG was (31. 84=+6. 17)dB and (15. 1347. 22)dB preoperatively and postoperatively in PORP group.
The mean improvement in ABG was (17. 71£5 5)dB. The difference of hearing threshold between preoperative
and postoperative had statistical significance (P<C0. 01). The mean air conduction were (58 05 4 11. 35)dB and
(44. 53413, 15)dB preoperatively and postoperatively in TORP group. The mean improvement in air conduction
was (13, 5247, 81)dB. The mean ABG were (35, 67 &= 5 73)dB and (21. 484=7. 01)dB preoperatively and post-
operatively for TORP group. The mean improvement of hearing threshold in ABG was (14. 18 7. 53)dB. The
difference of hearing threshold between preoperative and postoperative had statistical significance(P<C0. 01). ABG
less than 20 dB after operationwas happened in 68 63% of the patients (74 73% for PORP and 54. 17% for
TORP). There was statistically significant difference between PORP and TORP (P <C0. 05). Conclusion: We con-
clude that titanium ossicular reconstruction during mastoidectomy with synchronous ossiculoplasty give stable and
excellent hearing results. We obtained better results with PORP than with TORP.

Key words titanium ossicular replacement prosthsis;ossicular reconstruction;mastoidectomy; tympanoplasty

PN EHXFEWES ZERFLBRA T M,510260)
i AEAE # . 5%, E-mail : maominchina@126. com



% 103

BEGE. FLRUITAR I —HI V7 B 5 R I R IT AL T < 709 -

Bt Rk 2 T R BOR 1y & e DL B A AT X
AT BT 1Y 2R H A5 R . H AR B R L
7S RAR S0 HE R . G T8 R A R b B R
BB R R 0 TR IE T R, AR AT BR e AR
[FI A, e KRR B b O R s m iR E T e g 2
B AR AR B — R BRI B N 2 )
AT B E U T RO, RATES T
2008-01—2011-06 1 ] 7E F& A= B 5% it 7L 5€ U1 I
A Ko = WIE AR I B A 58 B b U7 95 6k 1y 139 i &
HGORE 43 A I R AL
1 #ZREF=*E
L1l R %R

139 foi s 35 By 4 2 SR W B S E WA A Horh
B AT N T8 % &2 ¥ (partial ossicular replace-
ment prostheses, PORP)# 91 #4i] (PORP 41) , & A &
N T8 % 52 %) (total ossicular replacement prosthe-
ses, TORP)Z# 48 il (TORP 4H) (L EEZ S AT,
139 v, 55 65 i, 2 74 Bl AR T~T72 %,
7396 &, Hrp g tE rh H- A& 79 1] (AFE B s
2D, h H AR 60 B (AE R 24D .

1.2 FARI %

FARITER ARV FARIF— B E BRI AR,
HARYIFFAR R e EX 2 Fh, FARBTES
SYRRIE T AT, T A A Y ECH . e Rk L
SRR B LR E D HE KL, PIBR s
N T W S (TR R < g 7 o N T 3
PN B R JRE B PR 2R 2 4, 22 B o A8 W /N B, R T b Bk
LR IRA WS DL O a1 . Al R g
MITE L, B B R NG 3, I PORP 170 B & F
A A5 B 50 A8 L & A TORP, &
SRR AR Rl SRCE R . TA )1
KW EE S RB AN AR, TEWr B I% 2 5 SR
JCE FBRECE s B NOICE /NS A R W
4By 1E SR B B . O 4 RE T B Y R W 0 R e .
AREREEICE RN AR HES. T ES
JEIEAR , ¥ KA FEE T, FLE I X AN EE & 6
A F 1 B S i A AL 2D SR I ZE L IR HL .
1.3 R4

AJEEMAR 3 d, kG Sk H R 3 RS H LR B
AERTd RGO RPIAR 7 d BipiERg, 3k 14 d,

AJG 2 JE b A S 3L o s i 20 4%, B DL B
FHE IR W S Hb ZE OK Fa BE RIS mg IR & 5 T B
3W/d, B 1~2 IR ZHAETNE T KA
AR, EEBE SRR EES XDl T RE
Fik.
1.4 Bfiv5 7k X7 80T

T A R AT A F W A S i e CT
MENELEE. R 6 N1 4.2 4500 8 &4
HT, BEVT 2~5 4E, 1 3 7 4E, R B
ARJG 2 0 2l F iy 25 5L, LE R AT AR G 4 A4 %
(0. 5,1. 0,2 0.4 0 kH2) RS AR B S5 2E
(air-bone gaps ,ABG), RJ5 ABG<C20 dB J Wy 7y
PER AR 0l HL 4 AR 5 1 T g el s
1.5 Sit2=#r

FH SPSS G it 847 Ge it 2x ab 3, & 2 F R
HIJE B B (E S ABG FHICXT ¢ 46 56 #6417 43 #7 »
ZH ] LR B AS ¢ R 3 iR A7 40 A . LA P<<0. 05 2
ERAEZRITFE L.
2 #R
2.1 RJFWEHN

139 Bl E A 4 BIARE 1 AL B 5]
PR A 20 M sl DL e v 1l 23 vkt 1 8 247, 2
JAWB@E R, 11 BIFEARE 3 A 4 1 BEUE
INEESL L TEE R T T LLSEFL I b K AR R | IR
2 I I A5 A RS it 3 19 ZE L AL, 8 AT a5t B AR
ZEFLL Hor 6 BT B B B R 4302,
ARJ5 126 6+ H . FHR R 90 65% .
2.2 RJFWT N

PORP } TORP 4 AR i AR5 & & KT
Wr B L SF-3 ABG R Wy g4 E P E LR 1, Gt
SRR .2 ARG AT WA & ABG 5 ARHT I
e A G X (P<<0. 01), H PORP H 5
TORPHZ MM ERARITERE XL =3 13,P<
0.01),

A A g 88 21 5 1R s 98 40 R m R J5 <5 8 ur
i T34 ABG Wy g 88 s FAE L ER 2, et s o
Frigss,2 AT ARG WS EME R ABG 5K §)
a2 2 A6 G X (P<<0. 01) ,fH 2 41 Z 1)
MERLSEIT#EXLGE=1 76, P>0.05),

%1 PORP 5 TORP FARBIFEW N EL#& Tts
SFFHTE/dB P ABG/dB
PORP TORP PORP TORP
N 53.97+11.32 58.05+11. 35 31.8446.17 35.6745.73
ARG 36.80+11.68 44,534+13.15 15.134+7.22 21.48+7.01
&= 17.17£5.79 13.5247.81 16.71£5.50 14.18+7.53




¢ 710 I PR - 5 U e Sk A0 B 2 %28 %
*2 FFPEREEASPEEBAFAMNEWALE Tk
KBEFHTE/IB ¥ ABG/dB
Ak fH g 78 4 JiH B JeE iy g JIEL B 788
R E 55.994-11.68 56.33412.03 33.5547.72 33.6745.63
RE 39.20412.631 41.52413. 67 17.0247.92 18.5547.46
&= 16.78=5. 60 14.81+7.56 16.53+5.41 15.11+7.23

3 itig

12 P Ak e b B g Kb HORE IR R R T HRE R
UL, FR 3 A W J1 T B B B e S5 RE R, ™ ER
S AT AR E R . B AT AR T A Y
PR H R4 m TR BRI K R 7 8 B e
PRFEAR JG T B 0 FLfih 1, 5 KORE BE 3 =5 0T 1 2
BE Y U)K H B R B AR BRI B AR .

W - i T A E A v AR Y T ) T AR OC B AR
M HTrgsEROM b2k R A
(N =R =g R SN R NG R v S I IR S
BCAS [R]JE AR B A [) A4k i 7 8 JE% 52 4 o - v B
F AR T B 55 A, W2 T ARG AT R kA i £
BT IR . TS B A AR R4
GERAY R e E N THE I Wk I Y B o [ L
P AR TR LT YR R IR, R — PR R
T L= 1 A [ (A bR LA R I 7 i 1L Sk
REY L TR, N AMR 2 28 K B RN T B R
TS E WG AR 4707 B o RIS T R4
PYF R . AR GE b, FRATT X 139 i A Bk N T WF
B HEAT W B B Y R T A b R T
AR B, R T AR T B R4 W )
RO HAWAR Z2 W B b R Un B kK A R R O 9
A T S5 AL T T R A R (H X S b R g
B RO AR EE 220 A SCERIGE B R A K
WIWT S 8RB 5T R B T 65 06 i ¥ RL A i
AR 50965, i AR A R AR L R W TR O 5
AN [7) W7 B4 o 2 AR 04 I DR T 23, B BT R 5 5K
XF A JG W 18R TC A , AE 3 FP A R, Bk T
HEAT W 5 Bl o 1 AR SR

W 3% AT R I 9T 8K bR o R LR S
ABG<C20 dB # ik F AR BT A5 R,
PORP AR J5 %K 74 73% , TORP H 54. 13%,
MR N 68 63% . 45 R E P PORP [t TORP
RIG W RO E L, 5 DR RE — 5, &)
A A AT A Y JE DR 2 B B b 45 4 52 3K, PORP oK i 2
AR BT A T4 8/ Sk s B M B P 45
IR A TORP B35 88 L 45 Je , TORP A
TWrE SHESIKRRENEEEMTRE. A9
A7, 5 20 TORP 5 88515 IS Al =22 18] 3% 422 v 8 » 5% 1
R, BT LATE i ® TORP W}, 5 i 25 7 5 %
52 AT 1 22 s Bl 1R RS . AR A SR 4 P
TJCRH 25 0, FRATT I R IE R 18 M Ak e op

H A& (AR B8 ) A B I8 i 988 A s 1 T ) o8 A%
FRIEH 22 5L AT LA O BB 98 B A7 78 DT AN J2 7
ARJGWE IR R, X SR 2 RaE A - 8O,
Iseri 25" % JEG R A8 & 47 3L 2 VIO O [R] 303 0 - ik
HEWEUS T R RROR IF B A BLUIBG R (9 07 E
(b33 P 83 X RS B W 332 0 R Kk T v H-
1 6l DR 25 X5 AR5 1 ABG AR K5 . (E A
5 0 IRR A R R T D M I OR s 2 s,
FIr LA 225 LA BB BR T AR AT B AR L R T
ARJG W IR PR AR 2 0 b B IR S V=
R AL AR W A 1Y T BE L TR OT A PR
I i F) 452 15 45

T T g A TR B9 RCR L A A ITE IR
AN [ AL 300 S0OCR i T R 2 L K T AR AR G 8K
b, HessErga 557 X 76 5] i 17 5k Wr B 45 A 19 &
HREAT S AF R WIBE VT, 62 4~ H . PROP K
TROP F-A i 2y 2 43 53] Sy 82046 F1 6300, JBE i1y %
5%« AT SR Bk o0 N T 0 B A K AR 1 R 3K
Heo TSR BT B R A AL S — R R
B =35 R4S B W 3 45 R TLF- A8 8L 8 21 203 51 Sy
TR 7200 AR B FE 45 R — 8 . LAk
— ST g EE TR TR G HR A R T AN BB A
FIVRIE AT 45 19 » DT 3 7 R 0] e RE AT — W )
#. HeAh, Martins 55 (1 8 4F Bl U7 43 B R — 1
B =300 Iy R R SO FRATTA 5T T A R
B A AR AT T R AR T ORI R
4 3%, UL RGBT HL AR AT PR 1 K
WS TR » 25 = PN JC)™ H Y sl Al g A2 CHE 4n ™
I A 2 A B RS R R AR R i B
AL A8 BUAE OL T - B ATTAE I PR R Rl REAT — 9]
W aEE R, POy — I TR T H S R
T H A CR LA L A R AR TR
AT B T A XS 2T AR 1 2% L BT LY
RATRE— AT hEE TR,

AT A 8 B4 18 B S e AL L Hoh 6 i
15 2 LA T 48 b e JBRE B R O, 2 2R T BE R
o M S8 1 15 A B A 58 1) R A PR /0 it IS A 2
oy B AL B T T A B 0 B O 3t
FE AR TR SR A BT RL, R E A S AT
T %% R AEL IR 114 A 31 K8 S T

AT A BE AT LR VI AR I — RN
TWrE BT LU T RO . FAT



% 103

BEGE. FLRUITAR I —HI V7 B 5 R I R IT AL T

« 711 -

o 748 2H 2 B 90 DV T IR = O B BT T AR i) 2 TP 8 R
B EEOE | JE R X SRR T, A S AR B L BT
PLAS 2 R 73 J8 3 R BOT U FL R IO AR, 58 BE 50

o 1910 AH T 8520 5 |l T A AR AS R 22 R R HE AT R L

AT . IR SERE A DR A A HL B 25 0 1Y S8 R,

eRe TR HOOE W@ AT AR, JC A E 1 2R

B A AR 0 SR ) R B R BRI, H

U, AT R A H8 3 34 R HRCHL B R ik A7 S AE #b

BRCEHE ST ATV LA e 0 SRR e My

s B 1k SRR 2 L T ELA AT o H X A A LA

Beqk . WA, TORP 38 B0 A FAERA 1 5 S ) 4E

R HOR G Fe € PR H AR M TR R DL,

P PRSI,

Sk

[1] SCHMERBER S, TROUSSIER J, DUMAS G. et
al. Hearing results with the titanium ossicular re-
placement prostheses [ J]. Eur Arch Otorhinolaryn-
gol,2006,263:347—354.

[2] REDAELLI DE ZINIS L O. Titanium vs hydroxyap-
atite ossiculoplasty in canal wall down mastoidectomy
[J]. Arch Otolaryngol Head Neck Surg,2008,134;
1283—1287.

[3] VINCENT R, ROVERS M, MISTRY N, et al. Os-
siculoplasty in intact stapes and malleus patients: a
comparison of PORPs versus TORPs with malleus
relocation and Silastic banding techniques[ ] ]. Otol
Neurotol,2011,32:616—625.

[4] WOODS O, FATAF E, SALIBA 1. Ossicular recon-
struction: incus versus universal titanium prosthesis
[J]. Auris Nasus Larynx,2009,36:387—392.

[5] ALAANI A, RAUT V V. Kurz titanium prosthesis
ossiculoplasty — — follow-up statistical analysis of
factors affecting one year hearing results[J]. Auris
Nasus Larynx, 2010,37.150—154.

(6] BHBLS, 72 BRI . 5. kAN T & 5 F I X
BEBIEAMEL TR W AZERFERBRE.
2012,20(4) :342—344.

(7] k4 . Hwr ERA. 5 FRAEEREA D0 E
BEEXREAFWER]] dEER 2 RE,
2010,8(3):244—247.

[8] MARTINS J, SILVA H, CERTAL V, et al. Os-
siculoplasty with titanium prosthesis[ J]. Acta Otorri-
nolaringol Esp,2011,62.:295—299.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ISERI M, USTUNDAG E, ULUBIL A, et al. Syn-
chronous ossiculoplasty with titanium prosthesis dur-
ing canal wall down surgery for advanced chol-
esteatoma: anatomical and hearing outcomes[]J]. J
Laryngol Otol,2012,126:131—135.
QUESNEL S, TEISSIER N, VIALA P, et al. Long
term results of ossiculoplasties with partial and total
titanium Vario Kurz prostheses in children[ J]. Int J
Pediatr Otorhinolaryngol, 2010,74:1226—1229.
SHINOHARA T, GYO K, SAIKI T, et al. Ossicu-
loplasty using hydroxyapatite prostheses: long-term
results[ J]. Clin Otolaryngol Allied Sci, 2000, 25:
287—292.
ELEFTHERIADOU A, CHALASTRAS T, GEOR-
GOPOULOS S, et al. Long-term results of plasti-
pore prostheses in reconstruction of the middle ear
ossicular chain [ J]. ORL J Otorhinolaryngol Relat
Spec,2009,71.284—288.
HFEm . BMA . FFR.F LBRARM AT
W EEALD T E B &gk F AR, 2010, 17
(6):291—293.
Committee on Hearing and Equilibrium guidelines for
the evaluation of results of treatment of conductive
hearing loss. American Academy of Otolaryngology-
Head and Neck Surgery Foundation, Inc[J]. Otolar-
yngol Head Neck Surg,1995,113:186—187.
MARDASSI A, DEVEZE A, SANJUAN M, et al.
Titanium ossicular chain replacement prostheses:
prognostic factors and preliminary functional results
[J]. Eur Ann Otorhinolaryngol Head Neck Dis,
2011,128:53—58.
DE VOS C, GERSDORFF M, GERARD ] M. Prog-
nostic factors in ossiculoplasty [ J]. Otol Neurotol,
2007,28:61—67.
HESS-ERGA J, MQLLER P, VASSBOTN F S. Long-
term hearing result using Kurz titanium ossicular im-
plants [ J]. Eur Arch Otorhinolaryngol, 2013, 270.
1817 —1821.
KIM H H, BATTISTA R A, KUMAR A, et al
Should ossicular reconstruction be staged following tym-—
panomastoidectomy[ J . Laryngoscope, 2006, 116 47 —
51.

OlcA% 8 #7.2013-11-13)



