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Results of Primary Malleostapedotomy in Stapes Fixation
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Background and Objectives The aim of this study was to analyze the results of malleostape-
dotomy as primary surgical procedure in stapes fixation.

Subjects and Method This study was a retrospective chart review of 12 patients who un-
derwent primary malleostapedotomy for conductive hearing loss. The intraoperative findings,
surgical outcomes including audiologic data and complications were analyzed.

Results

Nine patients had ossicular fixation with ossicular anomalies and 3 patients had os-

sicular fixation alone. The median length of piston wire was 5.5 mm in total length. The preo-
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perative mean bone and air-conduction thresholds were 57.5+8.8 (mean=+SD) dB, 19.7+10.3
dB, respectively, and the mean air-bone gap (ABG) was 44.6113.2 dB. After malleostapedo-
tomy, hearings were improved and mean postoperative ABG was 11.1 £11.3 dB. In eight patients
(66.7%), ABG was reduced to 20 dB or less. There was no intraoperative or postoperative com-
plication except for mild postoperative vertigo for 1 or 2 days.

Malleostapedotomy can be a safe and effective surgical procedure as an alterna-
tive of incus stapedotomy in certain cases of absence or anomalous incus long process, and/or
immobile incus in patients with stapes fixation.
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Table 1. Dermographic data of the patients included in this study
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2 kHz, 3 kHz ¥] F3lrollA ] =592 E o]8sI3iaL
JE-2% HY AHABO = & & 7]E AR)e} = d ==
dz]9] o] & AXtalglth. 3 kHz FEFEH X7} Qe A
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Pt No Age Sex HL side Op side Duration (yr) Op Hx (ipsilateral) Diagnosis

1 10 F L L 1 - Congenital fixation with anomaly
2 16 F L L 5 Fistulectomy Congenital fixation with anomaly
3 31 F B R 15 - Congenital fixation with anomaly
4 20 M R R 5 - Congenital fixation with anomaly
5 9 F B L 5 - Congenital fixation with anomaly
6 51 F B R 10 - Ossicular fixation with anomaly
7* 20 F B R 5 TORP (X2) Congenital fixation with anomaly
8 20 F B R 1 - Ossicular fixation
9 33 M B L 30 - Congenital fixation with anomaly

10 54 F R R 4 - Ossicular fixation

11 58 M B R 11 - Ossicular fixation

12 18 M L L 3 PET Congenital fixation with anomaly

*Pt No.7 had previous TORP twice at other hospital due fo conductive hearing loss. Pt: patient, No: number, HL: hearing loss, Op:
operation, Hx: history, F: female, M: male, L: left, B: both, R: right, TORP: total ossicular replacement prosthesis
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Primary Malleostapedotomy I Yoo MH, et al.
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Table 2. Preoperative laboratory results of patients included in
this study

HYTHTable 2).

Pt No Preop CT p  Preesell
reflex
1 —* A -
9 Malleus and incus fusion, incus long Not Not
process absent done done
3 Incus anomaly, stapes absent A -
4 Incus long process absent A -
5 Incus long process absent Not Not
done done
6 Incus long process absent A -
7 Incus long process absent A -
8 No abnormality A -
9 Stapes and incus absent, anomaly A -
ossicle only
10 Soft tissue density and calcification B -
in middle ear
11 No abnormality A -
12 Stapes and incus long process A -

absent

xpreoperative CT was done but image was not remaining in hos-
pital. Pt: patient, No: number, IA: impedance audiometry
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Table 3. Surgical findings of malleostapedotomy

Pt No Op name Stapes state Incus state Ler\w/\?i:‘g ?;’;:S)fon Anchoring site ongviljllroeﬁon Used materials

1 Stapedotomy Fixation Fixation 5.5 Handle - Soft tissue
2 Stapedotomy Post crura only Absent 6 Handle - Soft tissue
3 Fenestration Absent LP absent 5.5 Handle + Soft tissue, glue
4 Stapedotomy SS absent LP absent 5.5 Neck - Cartilage, soft tissue
5 Stapedotomy SS absent LP absent 6 Handle - ™ fascia
6 Stapedotomy Fixation LP absent 3.8 Handle - Soft tissue
7 Stapedotomy Anomaly LP absent 5 Handle - T™ fascia, glue
8 Stapedotomy Fixation Fixation 5.5 Handle - Blood
9 Stapedotomy SS absent Absent 6.23 Handle - Glue

10 Stapedectomy  Removed LP absent 55 Handle - T™ fascia

11 Stapedotomy Fixation Removed 7 Neck - Glue

12 Stapedotomy SS absent LP absent 6 Handle + Glue

Pt: patient, No: number, Op: operation, SS: stapes suprastructure, LP: long process, TM: temporalis muscle

Fig. 1. Intraoperative finding of mall-
eostapedotomy in patient 3. Sta-
pes and incus was absent (A). Af-
ter drilling a fenestration at suspi-
cious oval window, 5.5 mm sized
piston was inserted and loop of wire
was wrapped around the malleus
handle. The wire was angulated
about 30 degrees to make piston
perpendicular to the plane of oval
window (B).
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Table 4. Hearing results of malleostapedotomy

Primary Malleostapedotomy I Yoo MH, et al.

Pt No Pre(c:jpB )AC Pre?gB/)\BG POSISE)AC Posf(ode ;\BG Heclzgg)gom Result o(fdﬁé?G level F/U (months)
1 49 39 20 0 29 Best 20
2 66 66 33 21 34 Fair 5
3 56 56 34 23 23 Fair 33
4 54 39 23 7 31 Best 3
5 64 64 28 24 36 Fair 3
6 71 31 66 24 5 Fair 12
7 58 52 34 18 24 Good 62
8 43 23 28 0 15 Best 17
9 46 46 28 15 19 Good 32
10 58 33 34 12 24 Good 21
11 59 44 25 0 34 Best 6
12 68 43 20 0 48 Best 6
Mean 57.5 44.6 30.8 11.1 26.7 18.25

Pt: patient, No: number, Preop: preoperative, Postop: postoperative, AC: air conduction, ABG: air-bone gap, F/U: follow-up

Fig. 2. Postoperative photo of the
tympanic membrane. Left tympanic
membrane showing piston wire an-
chored to malleus handle in patient
12 (A). Right tympanic membrane
showing piston wire anchored to
malleus handle near short process
in patient 11 (B).

& AR A o]s Saehe Sk Q3lth Al
== AT k= /U3t (Fig. 2).

Fd

BG71 10 dB oWl 797} 18~70%, 20
66~88%U}7<] p_zs}ﬁu}z S0 e
o - T ool AFF
Aol Fzell o]21 &S AN Ulgo] thrio]
, ARl A Ak e AE 2EE BaE 919
O}, U} pe] ANt W3S Bl Magliulo 5

o oa nAAQsE SAF 10 Alede

-LTloﬂ Oioq
o} webA gzt SEET TAE 2 AT A9E ojd K

e 53

18] A} =
ABG7} 10 dB ©]W, 20 dB OME

25 W o el S &

87t 242 5
A Holu

75

-7

A(41.7%), 81(66.7%) 7 =& A WA
AAS L & ZHOEFE] F27HA
ﬂ of Algafof stHE ExpEelA ARt
=HU 72407 o ofg F Qlth
Sl odl] T 18T FAfelA
A8 3 ABGe] 10 dB ©]u, 20 dB ©|j
b, 92.3% R A7} vlus] & ) JojHos
ATeME 20049 ©]

0:11:]_13) 1;1/]7 A=A
sz of el val]l 2004 o]5-ell A&t 62 &

wwwjkorl.org 965



Korean J Otorhinolaryngol-Head Neck Surg 12009;52:961-7

ohest e AR melstolof g,

A, AEA W BRI AR A A A ol
29 Aejo] W FE-53 ool A4 B 2L A
Sl BTk 52 1ol QA BB A TR} gl
o] 532 71q0] Q= Aol A2e) AHE A Halsh
31, ol FEe| Aol viio] YA} FE el B
A% 5 Az 121 A7) ojele A9l o %
F-5F 5ES 1T 5 9ok olu) F29] 7HE oft
£ 3 sk o, 29 WAo] Y= ARl FIL
AT RS MRl AL, B FE RS s &
Yol 32l Adske Poel FI-5T £ A9
2 5 g

FeollA o7t 71 o)A Eo] FE AREEH I
o]41&-¢] Zoli= Aol wke} 5.5~7.0,” 6.25~7.0,'"Y 6.3~
75" mm 507 AR AA BuEglon, Ao
72 22 5.0~5.5° 5.25~55 mmety Bushs ATE

T ek & A teflM= gk 5.5 mme] o]2lEo] AN
Holom, AHeR & F Y At AR £Pd
19(69 &2h) o] A9 o]4ES] ZolE 3.8 mm=E A
SHlE A=, 2 ATl FYsHl 5 mm olskE ARg-S)
Qe A9t wEA A 53 Su) 3 Alel9)
A7} T2 ER 0|4 Ee] Ao|7} g4 the 4= glon,
Ao]% 5.0 mm 0] Fojo} = 7S & 4= Q) u}
2 E2 AE s 47 JEiieE 5 5% s
o] AgE Ags] SAstolof s, 71& HAa—= =0l

H|gl o]2lEo] Arh= AMS Aol FojoF & Aot

AR, T2~E V25 Fool A4 u] o] o]hx
ol wje} ko PRal= Flo] Fadt 4= 9k o]2H
2 FEHL 5T SR Al YAs] uhtel e
THHOEN & S0 Fu AAES] 50| 73
2 gxehaA 2ele] Maido] Fopd 5= Qlrk? o)
DENE o] HES A4 u 1Eld) 4%E T Aol
th= o7do] AxEglom Y SEES 0]g3h ATolA oF
12~15%9) 7427t Aesirhs Ras QIR
FE-5F 58 S8 EE Nz FH o o]dE
Olﬂl V27t 20 QA B HQof w7y 4
B HolQleh Y Ao M 2o X welE A

2 A dFEelor, nud £2 A9E 98
Stk & Al A = o] A #

o

&

dv o (o

LI

;an_rg

T
2 32 [o o b R4

}

oBL
O

e} 52

966

1 o] ARg-ElofoR & A

oIet.
T, $2-5E ol B 43l A0 22l &

ol A4 B2 S0 AHHOE HAER £5

el 7kl Ak 5, A of ol %Mol

Qbte] 7)ehast A

JZJT‘H“

=3L_T S5 =2~

TE2" o2 T=& }\] O]
1.25 mm Z—]LO]E 217 ARl ook = BT Q3o
L e 05 mme] zlol2 Alete] 4S Al8s
Ak Eﬂwc}"” QAT 205 mme] o]z
A U= Aleislon, & & gEHAY AEAR1 dR
52 ol et o= glslth

|2 porb N Eat S TAGA V4 STAR R SRR = P I A
of Z+ aAslof gtk FE-T= TE Al
of| vlal] FZoll 1BlE Tes] 1Agslof k=
ot 1 Agelal el 1 A
au AHF-e] Axp Sl olglE 9 Ve
ol wja) v s 1A 2
AT Agels =5 agsgiov = 5 2
& S Kok 5 e 2999w

VA AsH= Ao] Ao R HAESA SL= o}

ttﬂ 7P AEsita Rusidek? gy FEeln
nRh B 7o) QY B el o Sl 74
S7F A o g F= ANl 1ElE A
AUk & Aol 2004, 119 3} =
25 Aoy Bebdst mgo= )y oR =
ATNE G5 T Yo 7141 F2 o] F et

2 AFoME 7ES] T el ARk IaE 1
25 U= ARSI, v S o] 2 Ee] ARgel o)
3 AT EL ksl Barsar Q) Schuknecht 2} Bar-
tley7} A2 AFE3t Teflon—wire J|AEo] o]o]A, Storz
| A8 (Storz titanium stapes piston, STSP), Kurz 32~
£ (Kurz titanium malleovestibulopexy clip piston, MVP),
1831 Gyrus Nitinol/Teflon 3]2~% (Gyrus Nitinol/Teflon
piston, GNP) So| 7=y, a4 ARgE 1 v} 5=

oM A3t -5 FES T oy o)X ES nwdt
Kwok Cku B e STSP & $%50% 4o 7}
sahH olael AHs HEEHI TF Hoo| I+

29l Wb, GNP th7] o)aiAut o]z xﬂﬁwi
AEEY 5T F3el 40] ohd o] g1, MVP
£ olae] 2 AZH Ale] BAR Qs 7157 Ao

F101

i
A

N
C N oY (o2 ol oot

ﬁm$m
zm
rlo

o ok
5 jabl

do —z aln

1

)
il
o
ﬂJIH
ol
]
-~
ﬂH

3

r—{o_EL
=2 o



(functional length) & ¢l&3l] oJH 5= 3o &4
o] opd Hoj "E"‘Zﬂﬂ'ﬂ R sk

2%1 14101] izﬂ ° E‘}iﬁﬂi Al

e
=
< A3k T é—%%«] AAELe e & §F dEF2

P

B AT A ors AL @ 29 4717 A B
Ao ZE AE 5§ olon, do® o B o g
o A FaE-w el Ayl dis) 47149l 4
W] Fadd Jlow Yz

REFERENCES

1) Shea JJ Jr. Forty years of stapes surgery. Am J Otol 199819 (1) :52-5.
2) Schuknecht HF, Bartley ML. Malleus grip prosthesis. Ann Otol Rhinol
Laryngol 1986;95 (5 pt 1):531-4.

Sheehy JL. Stapedectomy: incus bypass procedures. A report of 203
operations. Laryngoscope 198292 (3) :258-62.

Dalchow CV, Diinne AA, Sesterhenn A, Teymoortash A, Werner JA.
Malleostapedotomy: the Marburg experience. Adv Otorhinolaryngol
2007;65:215-21.

Fisch U, Acar GO, Huber AM. Malleostapedotomy in revision sur-

w
=

4

=

5

N

e pow A 4 agg Aol

Primary Malleostapedotomy I Yoo MH, et al.

gery for otosclerosis. Otol Neurotol 2001;22 (6) :776-85.
6) Kohan D, Sorin A. Revision stapes surgery: the malleus to oval win-
dow wire-piston technique. Laryngoscope 2003;113(9) :1520-4.
7) Magliulo G, Celebrini A, Cuiuli G, Parrotto D, Re M. Malleostape-
dotomy in tympanosclerosis patients. J Laryngol Otol 2007;121(12):
1148-50.
Park KT, Suh MW, Song JJ, Kim CH, Choi 1J, Kim DW, et al. Cli-
nical manifestations and surgical results of malleostapedotomy and
malleostapedectomy. Korean J Otorhinolaryngology-Head Neck
Surg 2008:51 (11) :985-92.
Kim HJ. Classification and hearing results reporting guideline in
chronic otitis media surgery. Korean J Otolaryngol-Head Neck Surg
2006549 (1) :2-6.
10) Hausler R, Steinhart U. A new self-fixing and articulated malleus grip
stapedectomy prosthesis. Adv Otorhinolaryngol 2007;65:197-201.
11) Sarac S, McKenna MJ, Mikulec AA, Rauch SD, Nadol JB, Mer-
chant SN. Results after revision stapedectomy with malleus grip pro-
sthesis. Ann Otol Rhinol Laryngol 2006;115 (4) :317-22.
Tange RA. Ossicular reconstruction in cases of absent or inadequate
incus, congenital malformation of the middle ear and epitympanic
fixation of the incus and malleus. ORL J Otorhinolaryngol Relat Spec
1996;58 (3) :143-6.
Song HM, Choi SJ, Lee KS. Hearing results after stapedotomy in
stapes fixation. Korean J Otolaryngol-Head Neck Surg 2007;50 (1)
14-8.
14) Farrior J, Sutherland A. Revision stapes surgery. Laryngoscope 1991;
101(11):1155-61.
15) Kwok P, Fisch U, Nussbaumer M, Herkenhoff S, Strutz J. Morpho-
logy of the malleus handle and the comparison of different prostheses
for malleostapedotomy. Otol Neurotol. In press;2009.

8

=

9

=

12

=

13

g

www,jkorl.org 967



