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Abstract

Objective: To review the audiological results of patients surgically treated for cholesteatoma.

Patients and Methods: A retrospective study of patients operated for acquired middle ear cholesteatoma during the period
1990-2002 was performed. A total of 758 patients were followed in the short term and 611 patients in the long term. Local-
ization of cholesteatoma was classified as attic, sinus, or tensa. Closed tympanoplasty was performed as the single procedure
of choice on all the children, and reoperation or conversion to open tympanoplasty was made later if needed. Adult patients
were treated with single classical canal wall up (CWU), or wall down (CWD), according to the propagation of disease and con-
dition of the middle ear. Preoperative and postoperative air-bone gap (ABG), and pure tone average (PTA), were compared.

Results: Considering all the patients, hearing improvement (reduction of ABG) amounted to 20 dB in the short term and 18
dB over the long term. Preoperative hearing level was significantly worse for the CWD than for the intact canal wall (ICW)
technique. The ABG closure was much better in the group with attic cholesteatoma. Revision operations and bilateral chole-
steatoma gave worse total postoperative hearing. Damage of auditory ossicles correlated well with total preoperative and post-
operative results.

Conclusions: The audiological results of cholesteatoma surgery are preserved during long-term follow-up. Poorer preopera-
tive hearing level, CWD tympanoplasty, bilateral cholesteatoma, and ossicular damage, as well as revision surgery, were asso-
ciated with reduced gains in hearing with surgical management.

®AKTOPBI, BIUAIONIUE HA YCIIEX XUPYPTMYECKOV OITEPAITVIN
XOJIECTEATOMBI: ITIOCJIEOIEPAIIVIOHHBIN OB30P

Pe3rome

I_[enb: PaCcCMOTPETDL aygMOJIOTUYECKNE PE3Y/IbTAaThl ITALIIEHTOB, KOTOPbIM 6b11a IIpoBE€Ha XMPpypruieckasa onepanmn:Aa
XO0J/eCcTeaToOMBI.

ITanuenTs! 1 MeToppl: bbIO BRIIOTHEHO peTPOCIEKTUBHOE MCCIeJOBaHNe MAleHTOB, IPOOIepUPOBAHHBIX IO IIpU-
4YyHe PUOOPETEHHOIT X0/IeCTeaTOMbI CpeJJHero yxa B mepuop 1990-2002. B o61weit clOXXHOCTH 110f, Hab/II0eHeM Ha-
XOOWINCh 758 MallMeHTOB B Te4eHMe KOPOTKOTO BpeMeH! 1 611 ImanueHToB B OITOCPOYHOI nepcnekTuse. Jlokanmnsa-
LM XOJ/IeCTeaToOMBbI OblIa K1accuuIpoBaHa Kak B 00/1acTi aTTHKa, CMHYCa, WIN tensa. TMMIIaHOIITACTYIKA 3aKPBITOTO
THUIIa ObIa BHIIIO/IHEHA Y BCEX [eTell, M IOBTOPHAsI OIl€PALVs MM OTKPBITAas TUMIIAHOIUIACTYKA ObUIN CHeTaHBbI IIO3XKe,
ecnu 970 61710 Heob6xoxMMO. JledeHne B3pOC/IbIX NAlVIEHTOB IPOBOAM/IOCH TOJIBKO C IIOMOIIBIO KITaCCHYECKOI THMIIa-
HormacTuky 3akpeiroro tnna (CWU), min otkpeitoro (CWD), B COOTBETCTBMY C IPOrpeccoM 6OJIE3HU M COCTOSHUIO
cpenHero yxa. bbUiu cpaBHEHBI JOOINEPALMOHHBII ¥ IOC/IE ONIePaliMOHHBI KOCTHO-BO3AYIIHbIT MHTepBan (ABG), n 1o-
poroBas CIIyXoBas YyBCTBUTENIbHOCTD I10 CpefiHell BeunHe ypoBH: 3ByKa (PTA).

Pesynbrarer: IIpyHMMas Bo BHUMaHNUe BCeX AIMEHTOB, yIydlleHNe cryxa (cokpamenne ABG) cocrapnsno 20 gb B Te-
YEeHUU KOPOTKOTo BpeMeHM 1 18 nb B JO/NrocpoyHoit nepcrnekTuse. JJoonepayiOHHbI YPOBEHD CIyXa OblI 3HAYNTE/Ib-
Ho xyxe npu CWD, 4eM npu TexHMKe MHTAaKTHOJ KaHanbHOI Mactoupakromuy (ICW). KocTHO-BO3AyIIHbI MHTEP-
Bal ABG 6b110 HAMHOTO JIy4llle B TPYIIIIe XO/IeCTeaTOMbI aTTHKa. IIoOBTOpHBIe Oollepaliuit 1 ABYCTOPOHHMII XOIeCTeaToMa
IpUBENN K Xy>KeMy ITOC/Ie OIIepallMOHHOMY CTyXy. IIoBpeXxeH1e CTyXOBBIX KOCTOYEeK OBI/IO COOTHOCUMO C ITOTHBIMU
JOOIEepallIOHHBIMY ¥ IIOC/IE ONEPALIVIOHHBIMM Pe3y/IbTaTaMI.

3akmioyeHne: AyMosornyeckyie pesynbTaThl Ollepalyl X0/IeCTeaTOMbl COXPAHAIOTCA Ha MPOTAKEHUN INTETbHOTO
BpeMeHU HabmopeHns. boree cnabblil JOONEpalMOHHEI YpOoBeHb cinyxa, CWD THMIIaHOIIACTVKA, JBYCTOPOHHSAA X0-
JIecTeaToMa, 1 IMOBPEX/IeHNe CIIyXOBbIX KOCTOYEK, TaK >Ke KaK JOIIOJTHUTEe/IbHAs XUPYprudeckas onepanusa OblUIM CBA-
3aHbI C yMeHblIeHNeM 3 deKTa yIydIIeHNsA CayXa OlepaTVBHBIM Iy TeM.
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FACTORES QUE INFLUYEN EL EXITO DE CIRUGIA DE COLESTEATOMA: UNA
REVISION POSTVIGENTE

Abstracto
Objetivo: Examinar los resultados audiologicos de pacientes tratados quirirgicamente por colesteatoma.

Pacientes y Métodos: Fue realizado un estudio retrospectivo de pacientes operados por la causa de colesteatoma adquirida
del oido medio durante el periodo 1990-2002. En total, 758 pacientes fueron observados durante poco tiempo y 611 pacien-
tes durante mucho tiempo. La localizacion de colesteatoma fue clasificada como atical, seno, o tensa. Timpanoplastia cerrada
fue realizada en todos los nifios, y la nueva operacion o timpanoplastia abierta fueron hechas mds tarde cuando fueron nece-
sarios. Los pacientes adultos fueron tratados con clasica timpanoplastia cerrada (CWU), o abierta (CWD), segtn el progreso
de la enfermedad y la condicién del oido medio. Fueron comparados la brecha aire-hueso previgente y postvigente (ABG), y
la media de tonos puros (PTA).

Resultados: Considerando todos los pacientes, mejoramiento del oido (la reduccién de ABG) ascendi6 a 20 dB durante poco
tiempo y 18 dB durante mas largo tiempo. El nivel de oido previgente era considerablemente peor en CWD que en mastoidec-
tomia con pared del canal intacta (ICW). El cierre del ABG era mucho mejor en el grupo con el colesteatoma atical. Las ope-
raciones de revision y colesteatoma bilateral resultaron en el oido postvigente peor. En total dafio de la cadena osicular era co-
rrelacionado con resultados previgentes y postvigentes.

Conclusion: Los resultados audiologicos de la cirugfa de colesteatoma son conservados durante larga observaciéon. Més pobre
nivel del oido previgente, timpanoplastia CWD, colesteatoma bilateral, y dafio de huesecillos, asi como cirugia de revision son

relacionados con la reduccion del mejoramiento del oido por la cirugia.

Background

The improvement of hearing after tympanoplasty is af-
fected by many factors, such as age, type, and localiza-
tion of the pathological process in the middle ear, sta-
tus of the Eustachian tube, skill of the surgeon, and the
surgical technique used [1]. Lack of a standard reporting
protocol for tympanoplasty is one of the most important
reasons for heterogeneity of existing reports on prognos-
tic factors and the role of various pathologic and surgical
parameters. Most reports are based on short- or medium-
term outcomes, and long-term observations are rare [2].
The aim of the present study was to assess the results of
cholesteatoma surgery, comparing short- and long-term
audiological outcomes, and to measure the influence of
various prognostic factors.

Patients and Methods

A group of 758 patients with acquired middle ear chole-
steatoma were followed for a short period (1 year) after
their operation, and 611 of them were followed up for a
long-term assessment (more than 5 years afterwards). The
localization of cholesteatoma was classified as attic, sinus,
or tensa [3]. The types of damage to the auditory ossicles
were: malleus and stapes present (M+S+); malleus pre-
sent, stapes absent (M+S-); malleus absent, stapes pre-
sent (M-S+); and malleus and stapes absent (M-S-) [4].

Closed tympanoplasty was always performed as the pro-
cedure of choice on all the children, and reoperation (re-
current cholesteatoma, resuppuration, and AB gap of more
than 20 dB) or conversion to open tympanoplasty (inability

to control disease using the closed technique) was done lat-
er if needed. Adult patients were treated with single classi-
cal canal wall up, or wall down, according to the propaga-
tion of disease and condition of the middle ear. Extensive
disease, small mastoid, and damaged posterior wall were
the main indications for wall down surgery, while in all
other cases the closed technique was employed. Manu-
brium mallei and stapedial suprastructure, when present,
were preserved, and used for better hearing by supporting
shaped autologous incus. In cases with significant ostit-
ic incudes, they were removed and interposition was per-
formed using tragal cartilage. Reconstruction of attic or
reinforcement of tympanic membrane in other parts was
made with palisade conchal cartilage [5]. Indications for
reoperations were the same.

Hearing results were reported in conformity with guide-
lines of the American Academy of Otolaryngology — Head
and Neck Surgery Committee of Hearing and Equilibri-
um for the evaluation of results of treatment of conductive
hearing loss. Hearing results were measured for air-bone
gap (ABG), and pure tone average (PTA) audiometry. Suc-
cessful hearing was defined as a postoperative ABG of 20
dB or less, and PTA of 30 dB or less. ABG and PTA were
analyzed at 0.5, 1, 2, and 3 kHz [6].

Type of surgical therapy, localization of cholesteatoma, re-
visions, bilaterality of disease, damage of auditory ossicles,
and learning curve were analyzed. Paired ¢-test was used
to investigate the differences between groups (p<0.05 was
deemed statistically significant).
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Results

Overall, short-term results after cholesteatoma surgery
were successful (ABG under 20 dB) in 75.2% of cases for
attic, 68.2% for sinus, and 59.6% for tensa cholesteatoma.
The success rate measured by PTA was similar. Long-term
hearing gradually became worse for all the localizations of
cholesteatoma: 68.2% for attic, 63.3% for sinus, and 51.8%
for tensa cholesteatoma (Table 1).

Considering all the patients, hearing improvement, pre-
sented as a reduction of ABG, amounted to 20 dB for short-
term assessment and deteriorated to 18 dB for long-term
follow-up (p<0.05). Paired t-test confirmed postoperative
improvement of hearing for all the analyzed groups of in-
fluential factors.

Postoperative hearing improvement was significantly bet-
ter for intact canal wall (ICW) tympanoplasty at long-term
follow up. The ABG closure was much better in the group
with attic cholesteatoma than for other localizations. Also,
the ICW technique gave better results for attic and sinus,
while for tensa cholesteatoma CWD resulted in better
postoperative hearing but without significant differences.

Comparing preoperative hearing level (ABG and PTA),
we found significantly worse values for tensa cholestea-
toma than for other localizations of the pathological pro-
cess. At follow-up, surgical results were good in all the lo-
calizations of cholesteatoma (ABG closure in 21.5 dB for
attic, 18.7 dB for tensa, and 19.6 dB for tensa cholesteato-
ma). Both short- and long-term improvements were sig-
nificantly worse for sinus and tensa cholesteatoma than for
attic cholesteatoma. This was also confirmed for the associ-
ation of cholesteatoma localization and surgical technique
and revision operations, but it was not significant for cho-
lesteatoma localization and bilateral process or damage of
auditory ossicles (Table 1).

Revision operations performed because of recurrent chole-
steatoma produced even worse total postoperative hearing,
especially after 5 years (p<0.001). Bilateral cholesteatoma
was associated with the worst total hearing improvement,
both at short- and long-term study (p<0.001).

Damage of auditory ossicles correlated well with total pre-
operative and postoperative results (p<0.001). Absence of
malleus and/or stapes gave worse hearing level before sur-
gery, and after tympanoplasty the improvement was less,
with more deterioration in the long-term.

Discussion

It is generally accepted that the long-term results of tym-
panoplasty are not as good as the short-term results. The
degree of otorrhoea, the status of auditory ossicles, tym-
panic membrane perforation, middle ear mucosa, chole-
steatoma, experience of the surgeon, re-aeration of the re-
constructed middle-ear cavity, and presumed incomplete
removal are considered important for success [7].

The results of middle-ear surgery are frequently report-
ed in terms of closure of the air-bone gap and improve-
ment in air-conduction threshold (in dB) as they validly
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reflect technical success. In this study preoperative hear-
ing thresholds were higher in tensa cholesteatoma, older
patients, revision operations, bilateral process, and more
intense ossicular damage. The potential for hearing gain
is greatest for patients having larger preoperative ABGs.
Poor hearing before surgery is associated with poor hear-
ing after surgery, regardless of anatomy and type of tym-
panoplasty [8]. We also confirmed worse results for the
groups with worse preoperative hearing level.

Both intact canal wall (ICW) and canal wall down (CWD)
techniques are used for surgical treatment of cholesteato-
ma, with different preferences among otosurgeons. Ac-
cording to some, the results support the continued use of
ICW mastoidectomy with tympanoplasty. If planned sec-
ond-stage surgery is necessary, the long-term results of
an ear with useful hearing and few problems with chron-
ic medical care are obtained. But, for both the ICW and
CWD techniques, long-term follow-up is mandatory in
order to obtain adequate results. Both the patient and
the surgeon should be engaged in follow-up [9-11]. This
study confirmed that the ICW technique can be performed
in most cholesteatoma cases, especially in children, with
even significantly better hearing outcomes than for the
CWD technique.

In this study we focused only on hearing results obtained
after cholesteatoma surgery. We found that the hearing re-
sults of autologous ossiculoplasty without recurrent dis-
ease were long-term stable, without statistical difference
from the short-term results. This implies that postoper-
ative hearing deterioration should be mainly attributed
to recurrent middle-ear pathology. Worse hearing results
were obtained after surgery for tensa cholestatoma, bi-
lateral disease, worse preoperative hearing, and more in-
tense damage of auditory ossicles. This implies that ad-
vanced disease, and bad tubal function, as seen in tensa
cholesteatoma, cause significantly worse hearing outcomes.

Residual and, more frequently, recurrent cholesteatoma
were seen in a total of 23.9% of patients, or in 73.4% of re-
vision tympanoplasties. In the rest, 26.4% of revisions we
documented granulations, ossicular damage, or defect of
neomembrane, as the cause of bad hearing resulting from
the primary operation. Age, bilateral disease, site of cho-
lesteatoma, and ossicular damage correlated to the results
of revision operations.

Long-term follow-up confirmed a slight decrease in hear-
ing as a consequence of evolution of pathologic processes.
CWD technique, revision operations, bilateral process, and
ossicular damage were associated with worse long-term re-
sults. Such data are important for preoperative prognosis
of hearing outcome, and for counseling patients.

Attic reconstruction with cartilage gives good results in
preventing postoperative retraction pockets. Bone pate
scutumplasty is similarly effective. For both sinus and ten-
sa cholesteatoma, surgery using the palisade technique was
found to be superior in respect to the prevention of drum
retraction and perforation, especially in ears with poor tu-
bal function or in atelectatic ears [12,13]. Routine recon-
struction of attic with cartilage resulted in a low level of
postoperative recurrent disease in this series of patients.

© Journal of Hearing Science - 2011 Vol.1 - No. 2



Stankovic M. and Stankovic P. — Factors influencing...

Table 1. Improvement of ABG (dB) after tympanoplasty in different localizations of cholesteatoma.

Short-term mean (dB) Long-term mean (dB)
Group No. Preoperative | Postoperative | AdB | No. Preoperative | Postoperative | AdB
All 331 30.818.3 9.2+4.9 21.5 | 267 31.618.5 10.245.5 18.4
ICW 202 30.2+7.8 8.3+¥4.3 21.0 173 31.0+8.7 9.1+5.4 20.9
CWD 129 31.849.1 10.6+5.82 21.2 94 32.7+8.1 12.2£5.7° 20.7
Prim 296 30.7+8.0 8.9+4.5 21.8 225 28.0+8.3 9.5£5.0 18.5
Rev 35 31.7£11.0 12.0+8.1° 19.3 42 32.5£9.5 13.9+8.1° 18.6
'..:% Uni 292 30.3+£8.0 8.0+4.7 22.3 236 31.0+£7.9 8.845.2 21.2
Bil 39 34.8+10.3 18.0+6.7¢ 16.7 31 36.5£13.2 21.1+7.7¢ 15.3
M+S+ 220 30.8+9.3 7.3%£3.9 235 170 29.3%¥9.2 8.9+5.7 20.4
M+S5- 76 31.2#6.1 11.7+5.8¢ 19.5 69 26.3x6.4 11.0+4.74 15.3
M-S+ 11 32.57.9 12.9+4.2¢ 19.6 8 28.91£8.6 13.6+5.8¢ 16.3
M-5— 24 32.8+10.8 16.8+11.54 16.0 20 30.2+9.7 17.3+7.5¢ 12.9
All 229 30.718.9 12.046.6 18.7 180 32.249.7 16.9%5.6 12.5
ICW 163 30.7£9.2 10.76.5 20.7 129 31.7+10.1 14.3£5.7 17.4
CwWD 66 30.6+8.2 15.2+7.12 19.9 51 33.5+8.7 23.5%£5.42 10.0
Prim 211 29.9+8.5 11.7+6.4 18.2 146 27.919.6 16.9+5.3 11.0
Rev 18 34.6+13.1° 15.6+9.4° 19.0 34 35.9+10.3° 24.0+6.8° 11.9
é Uni 226 30.7+8.9 11.9+6.6 18.8 176 32.149.6 16.7+5.5 15.6
” Bil 3 33.1%12.6 16.5+9.1¢ 16.6 4 35.0%13.2 24.8+11.5¢ 10.2
M+S+ 62 29.3%6.3 9.7x4.7 19.6 39 29.0+8.2 11.4£3.8 17.6
M+S5- 86 29.8+9.6 10.0£6.8 19.8 69 29.0£9.9 18.5+4.9¢ 10.5
M-S+ 20 32.7%9.1 15.3+6.8¢ 19.4 13 30.1+9.8 17.2+5.7¢ 12.9
M-S— 61 33.5+10.5¢ 16.1+8.2¢ 17.4 59 30.0£10.4 18.6+7.64 114
All 198 33.5%10.1 13.945.8 19.6 | 164 33.9%10.9 18.5%5.4 144
ICW 94 33.2%10.5 14.6x5.5 18.6 76 34.4+9.6 19.3%6.1 13.1
CwWD 104 33.7£9.7 13.3+6.1 20.4 88 35.1%¥12.0 17.8+4.8 17.3
Prim 187 33.4£10.0 13.6£5.5 19.8 115 31.3+9.9 16.7£2.4 17.5
Rev 11 35.8+10.9 18.2+10.6° 1.4 49 36.6+13.2° 22.8+12.4° 13.8
g Uni 193 33.5£10.0 13.7+5.8 19.8 160 33.9+£10.8 18.4+5.4 15.5
" Bil 5 35.3%11.8 20.3+£8.9¢ 15.0 4 33.9+14.7 22.6%9.9¢ 11.3
M+S+ 49 32.1+8.1 11.3+4.1 20.8 37 26.7+8.6 17.3+4.8 13.9
M+S— 38 32.2+8.8 11.4+4.3 21.8 31 35.5+15.7¢ 18.8+4.9 13.7
M-S+ 79 34.0+£10.5 15.2+7.2¢ 1.8 68 33.8+9.84 19.1+5.9¢ 14.7
M-S— 32 34.7+13.7 17.616.7¢ 17.1 28 33.1+11.3¢ 20.4+6.6¢ 12.7
All cases 758 31.4%9.0 11.4%5.6 20.0 | 611 32.4+9.5 14.4%5.5 18.0

Significantly different (p< 0.05) from: 2 — ICW; ® — primary operation; ¢ — unilateral cholesteatoma; ¢ — M+S+.

CWD - canal wall down; ICW —intact canal wall; M — malleus; S

“«,»

— stapes; “+” — present;

operation; Rev — revision; Uni — unilateral; Bil — bilateral cholesteatoma.
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According to some otosurgeons, the functional hearing
results of revision surgery for chronic otitis media with
cholesteatoma during a long-term follow-up period are
similar to primary cases [14]. When a partial ossicular re-
placement prosthesis (PORP) is required, results are worse
and they depend on canal wall status [15]. Recurrent dis-
ease appeared either in the attic, or developed from a re-
traction pocket in a similar manner to patients receiv-
ing primary surgery. However, the results after revisions
were worse than after primary operations, especially in
the long-term period.

Strict reporting protocols, comparison of clinical studies,
and long-term follow-up could further clarify the impor-
tance of some prognostic factors and thus improve the suc-
cess rate of tympanoplasties. Statistical study of different
factors influencing the success of cholesteatoma surgery
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ossicles were significant factors for audiological outcomes
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Conclusions

Long-term follow-up shows that the results of cholestea-
toma surgery can be preserved. Poorer preoperative hear-
ing level, CWD tympanoplasty, bilateral cholesteatoma,
and ossicular damage, as well as revision surgery, were
associated with reduced gains in hearing with surgical
management.
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