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Ossiculoplasty: a UK survey
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Abstract
The aim of this study was to assess and quantify the current surgical practice of ossiculoplasty among
British otolaryngology consultants, using a postal questionnaire. Ossiculoplasty is not a very common
procedure. It is only performed by otologists with a special interest in ossiculoplasty. Among the 280
respondents (response rate 51.9 per cent), only 179 (63.9 per cent) performed ossiculoplasty. The
majority of the consultants (86.5 per cent) used artificial prostheses, and 63.7 per cent used patients’
own ossicles (autografts). Most of the consultants (77.6 per cent) performed ossiculoplasty with primary
tympanoplasty surgery rather than with primary cholesteatoma surgery (46.3 per cent). The majority of
the consultants (50.8 per cent) performed less than 10 ossiculoplasties per year.

This is the first survey on ossiculoplasty surgery in the United Kingdom.
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Introduction

In the last several decades, we have seen a variety of
materials used to reconstruct the sound-conducting
mechanism of the middle ear. From the USA,
Emmet,1 in 1989, briefly reviewed the history of
otological implants and surveyed several otologists
in an attempt to determine the most commonly
used reconstructive materials at that time. Many
reconstructive materials have come and gone since
then. However, current practice in the UK has
never been assessed, prompting this survey to ascer-
tain and evaluate the current practice of ossiculo-
plasty amongst UK otolaryngologists.

The only previous, similar ossiculoplasty survey
was conducted by Goldenberg and Emmet2 in the
USA in 2001.

Materials and methods

A postal questionnaire (Appendix 1) on ossiculo-
plasty surgery was sent to 539 consultant members
of the British Association of Otolaryngologists &
Head and Neck Surgeons. The questionnaire con-
tained 31 questions enquiring about the consultant,
the indication and timing of surgery (including the
types of prosthesis used), operative technique, and
post-operative care. Replies were collected over a
12-week period.

Results

The response rate in our study was 51.9 per cent (280/
539). Of the 280 respondents, only 179 (63.9 per cent)
performed ossiculoplasty; 135/280 (48.2 per cent)
performed revision ossiculoplasty. The following
results are based only on the 179 respondents who
performed ossiculoplasty.

Twenty-seven (15 per cent) respondents would
refer patients for a hearing aid or bone-anchored
hearing aid. The otolaryngologists who did perform
ossiculoplasty often used a variety of materials
(case-dependent) during surgery: 114 (63.7 per
cent) used patients’ own ossicles (i.e. autografts); 58
(32.4 per cent) used cartilage; 61 (34.1 per cent)
used cartilage and bone; 30 (16.7 per cent) used
bone alone; and 155 (86.5 per cent) used artificial
prostheses. Of respondents performing ossiculop-
lasty, 55.8 per cent (100/179) used hydroxyapatite
prostheses, while 18.4 per cent (33/179) used hydro-
xyapatite with titanium prosthesis. Only 10 per cent
(18/179) of the consultants in our survey used
titanium-only prostheses.

One hundred and thirty-nine (77.6 per cent)
respondents performed ossiculoplasty with primary
tympanoplasty surgery; only 83 (46.3 per cent) per-
formed ossiculoplasty with primary cholesteatoma
surgery.

The majority of respondents (166, 92.7 per cent)
performed ossiculoplasty under a general anaesthetic.
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One hundred and fifty-six (87.1 per cent) respon-
dents performed ossiculoplasty for unilateral con-
ductive loss. Only a minority (36, 20.1 per cent)
would offer or perform ossiculoplasty in the only
hearing ear. One hundred and twenty-five (69.8 per
cent) respondents performed bilateral ossiculoplas-
ties and 70 (39.1 per cent) would wait for at least a
year before operating on the second ear. Ninety-one
(50.8 per cent) did less than 10 ossiculoplasties
per year, whereas 59 (32.9 per cent) performed
between 15 and 20 ossiculoplasties per year.

Post-operatively, 50 respondents (27.9 per cent)
routinely used antibiotics. Almost all of the respon-
dents (170, 94.9 per cent) restricted patients from
swimming, and 139 (77.6 per cent) restricted patients
from driving, flying or strenuous work post-
operatively. Eighty-one (45.2 per cent) respondents
would restrict all the above mentioned activities for
four to six weeks post-operatively. Thirty-six (20.1
per cent) respondents followed up their patients for
one year, 75 (41.8 per cent) followed up their patients
for up to three years, and 37 (20.6 per cent) followed
up their patients for five years.

Discussion

The reconstruction of the tympanic membrane and
the sound-conducting mechanism of the middle ear
is the contribution of tympanoplasty to the original
efforts in the surgical treatment of chronic otitis
media.3,4 Many combinations of graft position,5 ossi-
cular interposition,6,7 cartilage8,9 or bone struts,10–12

and various types of solid plastic or metal
implants13–21 have been used. Each technique is
plagued with its own particular problems, including
graft failure, implant extrusion, and persistent or
recurrent conductive hearing loss.5–27

Amongst otologists, there are essentially two
schools of thought with regard to reconstruction of
the sound-conducting mechanism. One school
believes that biocompatible implant materials are
more substantial and less foreign than autograft or
homograft human tissue that has been harvested,
stored and processed before being used as implants.
This belief is certainly borne out by our survey, in
which 86.5 per cent (155/179) of respondents
showed their preference for biocompatible implants.
Certainly in the UK, homografts are not licensed for

use. However, in Belgium, homografts are routinely
used in middle-ear surgery. Plastic and metallic
implants have been used in otolaryngological
surgery for a long time. Shea28,29 was the first to
use polyethylene tubing to reconstruct the
middle-ear sound-conducting mechanism in
tympanoplasty.

Hydroxyapatite, a calcium bioceramic, has the
same chemical composition as living bone. It is one
of the biocompatible implants which have been suc-
cessfully used since the 1970s. Grote,30,31 Wehrs32,33

and Goldenburg,34,35 in various studies, have
reported the long-term success of hydroxyapatite.
In our survey, 55.8 per cent (100/179) of respondents
used hydroxyapatite prostheses, while 18.4 per cent
(33/179) used hydroxyapatite with titanium.

Titanium is another biocompatible implant which
has been very popular among otologists for the last
decade. According to Ho et al.,36 titanium implants
result in considerable hearing improvement com-
pared with other materials. The extrusion rate
seems quite low if a cartilage interposition graft is
used. Its ease of handling, biocompatibility and
sound-conducting properties improve its efficacy
as an ossicular implant.36 Krueger et al.37 per-
formed initial evaluation of the Kurz titanium
prostheses and found low extrusion rates with

FIG. 2

Indications for ossiculoplasty (based on the 179 respondents
who performed ossiculoplasty).

FIG. 1

Otological procedures performed by the 280 respondents.

FIG. 3

Combination surgical procedures (based on the 179 respon-
dents who performed ossiculoplasty).
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excellent hearing results, including good high fre-
quency conduction. Good visualization and accurate
placement are amongst the listed advantages of
titanium prostheses. From Germany, the study of
Maassen et al.38 revealed that the titanium implant
was significantly superior to other types in all
measured aspects, based on the results of 383 of
their 400 ossiculoplasties. Titanium is gradually
gaining popularity in the UK, as reflected in our
survey, with 10 per cent (18/179) of respondents
using titanium prostheses.

The other school of thought believes that the
middle ear should not be violated by nonliving
material and that only human material – usually
bone or cartilage – should be used to reconstruct
the sound-conducting mechanism. In our survey,
114 (63.7 per cent) of respondents used patients’
own ossicles (i.e. autografts), while 58 (32.4 per
cent) used cartilage and 61 (34.1 per cent) used
cartilage and bone. Only 30 (16.7 per cent) respon-
dents used bone alone.

The three most popular alloplastic materials used
in ossiculoplasty are plastipore, hydroxyapatite
and titanium, as noted in a literature review by
Yung assessing use of alloplastic materials in ossicu-
loplasty.39 Certainly, in our survey, the most
commonly used alloplastic materials were hydroxya-
patite and titanium.

The majority of the UK consultants surveyed (156,
87.1 per cent) currently offered ossiculoplasty for
unilateral conductive loss. The risk of operating on
the sole remaining hearing ear, although present, is
not the same as that in otosclerosis surgery. Hence,
20.1 per cent of respondents in our survey would
offer or perform ossiculoplasty in the only hearing

ear. One hundred and twenty-five (69.8 per cent) per-
formed bilateral ossiculoplasties.

A study by Vartiainen and Nuutinen40 found that
the best hearing results were obtained in ears with
intact stapes, while cholesteatomatous ears showed
poorer results than other ears with chronic pathol-
ogy. These authors showed that autologous ossicle
and cortical bone are suitable for ossicular recon-
struction in chronic ears, especially when one-stage
surgery is preferred. Interestingly, in our survey,
139 (77.6 per cent) respondents performed ossiculo-
plasty with primary tympanoplasty surgery, whereas
83 (46.3 per cent) performed ossiculoplasty with
primary cholesteatoma surgery. There seems to be
a growing trend towards a one-stage procedure,
even in cholesteatomatous ears.

FIG. 4

Materials used in ossiculoplasty (based on the 179 respondents who performed ossiculoplasty).

FIG. 5

Types of prosthesis used in ossiculoplasty (based on
the 179 respondents who performed ossiculoplasty).

HA ¼ hydroxyapatite.
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. This study documented the current surgical
practice of ossiculoplasty among British
otolarygology consultants, using a postal
questionnaire

. Artificial prostheses were used in preference
to autograft ossicles, with hydroxyapatite and
titanium being the favoured materials

. The majority of those responding (50.8 per
cent) undertook less than 10 ossiculoplasties
per year
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Appendix 1. Ossiculoplasty questionnaire

Please tick one box for each question.

About yourself

1 Have you been a consultant for: under 10 years
A1, 10 to 20 years A2, or over 20 years A3?

2 Do you work in a teaching hospital A4, or district
general hospital A5?

3 Do you routinely perform surgery for CSOM?
Yes A6 or No A7

4 If Yes, approximately how many cases per year?
___8

5 Do you routinely perform surgery for cholestea-
toma? Yes A9 or No A10

6 If Yes, approximately how many cases per year?
___11

7 Do you perform ossiculoplasties? Yes A12 or
No A13. If No, please stop at Q 8.

8 If No, do you refer to a colleague in the same
hospital A14 or in another hospital A15, or
provide a hearing aid if suitable (including
BAHA) A16?

9 If Yes, on average, how many ossiculoplasties
do you perform each year? ___17

10 Do you perform revision ossiculoplasties?
Yes A18 or No A19

Indications and timing of surgery

11 Do you operate for unilateral conductive loss?
Yes A20 or No A21

12 Do you perform ossiculoplasty in an only hearing
ear? Yes A22 or No A23

13 If No, reasons (please specify): ______24

14 Do you perform ossiculoplasty with primary
tympanoplasty surgery? YesA25 or No A26
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15 Do you perform ossiculoplasty with primary
cholesteatoma surgery? Yes A27 or No A28

16 If No to Q 14 or Q 15, is it (can tick more
than one): due to risk of failure A29 or risk of
SN loss A30

17 Do you perform bilateral ossiculoplasties?
Yes A31 or No A32

18 If Yes, how long do you wait before doing
the second side? ___33

Operative technique

19 Do you prefer to perform ossiculoplasties
under LA A34 or GA A35?

20 Do you routinely use patient’s own ossicles?
Yes A36 or No A37

21 Do you use cartilage, Yes A38 or No A39, or
cortical bone, Yes A40 or No A41?

22 Do you use homograft ossicles? Yes A42 or
No A43

23 Do you use prostheses? Yes A44 or No A45

24 If Yes, which do you prefer? HA only A46,
HA with titanium A47, titanium only A48 or
other (please specify): ___49

25 Do you use different materials for different
situations? Yes A50 or No A51

26 Do you use fibrin glue, Yes A52 or No A53,
or bone cement, YesA54 or No A55?

27 Do you cover the prosthesis with fascia only A56,
perichondrium only A57, cartilage + perichon-
drium only A58, cartilage + fascia A59, or none
of the aboveA60?

Post-operative care

28 Do you routinely use antibiotics after ossiculo-
plasty? Yes A61 or No A62

29 Do you restrict driving, flying or strenuous
work post-operatively? Yes A63 or No A64

If so, for how long? ___65

30 Do you restrict swimming or water sports post-
operatively? Yes A66or No A67

If Yes, after how many days do you allow swim-
ming? ___68

31 How long do you follow up these patients? Up to
1 yr A69, 1–3 yrs A70, up to 5 yrs A71, up to
10 yrs A72 or lifelong A73
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