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Myringostapediopexy: surgical expectation

P. J. D. Dawes

Abstract
Myringostapediopexy may occur as a result of incus erosion with medialization of the tympanic membrane
and is recognized as often producing serviceable hearing. The technique may be used as part of
tympanoplasty following either canal wall up or canal wall down surgery for chronic otitis media. The use
of this type of reconstruction is in�uenced by the anatomy of the ear after disease excision. This review of
the hearing levels associated with myringostapediopexy shows that there is a similar range of hearing level
both for naturally formed as well as surgically fashioned myringostapediopexy. For both ‘naturally
formed’ and following canal wall up surgery about 80 per cent of patients will have an air-bone gap of
20.dB or less compared to 60 per cent of those who undergo canal wall down surgery.
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Introduction
During the middle of the last century it was
recognized that there was variation in the hearing
results following surgery for chronic suppurative
otitis media, even among cases presenting with
similar clinical �ndings.1,2

At the time Wullstein3 described a system of
tympanoplasty and reported results4 showing the
excellent closure of the air-bone gap that could be
achieved with careful reconstruction of sound
pressure transformation by myringostapediopexy.
Similar results for myringostapediopexy have been
reported by Pennington5 and Proctor.6 Modern
otology has developed tympanoplasty to incorporate
partial and total ossicular replacement techniques
that can be applied to both canal wall up and canal
wall down surgery. Wullstein type III tympanoplasty
(myringostapediopexy) has become less fashionable
because of comparatively poor hearing results
compared to incus transposition ossiculoplasty
when an intact stapes is present;7,8 optimal hearing
results being achieved when there is an adequate
middle-ear volume8,9 and a malleus-stapes assembly
is used.10 The achievement of these conditions is
in�uenced by the surgical anatomy, after canal wall
down surgery with a lowering of the facial ridge the
shallower middle ear may be better suited to
reconstruction by myringostapediopexy than by an
interposition that will act as no more than a
columella between the drum and stapes.

The relative contribution of tympanic membrane
surface area and the incudo malleolar fulcrum upon
the movement of the stapes is such that myringo-

stapediopexy is expected to be an ef�cient hearing
mechanism and this is to some extent borne out by
clinical experience. However, surgical outcome is
uncertain and when counselling patients for surgery
that may involve tympanoplasty estimation of the
potential hearing outcome is important. This report
of the hearing outcome following myringostapedio-
pexy examines the results following both canal wall
up and canal wall down surgery and compares this
with the hearing achieved by a naturally formed
myringostapediopexy.

Method
The author’s personal database of surgery for
chronic otitis media was searched for patients who
either had a naturally-formed myringostapediopexy
and a dry ear prior to surgery or who had a
myringostapediopexy surgically fashioned. Three
groups were examined; those with a naturally
formed myringostapediopexy, those with myringos-
tapediopexy formed after canal wall down surgery
and a small group who, for one reason or another,
formed a myringostapediopexy following canal wall
up surgery.

Data was collected about age, sex, the procedure
performed and the pre- and post-operative hearing
thresholds and, whenever possible, the post-opera-
tive audiogram used was carried out one year or
longer following surgery. The averaged threshold
and standard deviation for frequencies 0.5, 1 and
2.kHz were calculated. The air-bone gap for the
three frequency average was calculated.
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Student’s t-test was used to compare the 0.5, 1 and
2.kHz mean bone and air conduction thresholds and
air-bone gap. A Fisher’s exact test was used to assess
the different numbers achieving an ABG of 20.dB or
less for those with a naturally formed myringo-
stapediopexy compared with those undergoing canal
wall down surgery with fashioning of a
myringostapediopexy.

Results
These are summarized in Tables I-IV. The three
groups have a similar composition. There were four
patients who had canal wall down surgery whose
post-operative audiogram was performed less than
one year after surgery. The average air and bone
conduction thresholds are similar for each group as is
the air-bone gap average and range, t-tests showed
there was no signi�cant difference between the
means. Myringostapediopexy following canal wall

down surgery appears less ef�cient at closing the air-
bone gap to within 20.dB compared with myringos-
tapediopexy either naturally formed or fashioned
following canal wall up procedures (Table IV),
however, statistical analysis did not show a signi�-
cant difference.

Discussion
Thorburn2 when discussing the factors in�uencing
hearing following surgery for chronic otitis media
described a case of modi�ed radical mastoidectomy
with removal of the malleus head and incus. With
healing the drum attached along the line of the facial
nerve and 16 months after surgery the average (0.5,
1, 2.kHz) threshold was 18.dB. This is a clear
description of a myringostapediopexy created at
the time Wullstein4 and Zollner11 were devising their
classi�cations of tympanoplasty. Thorburn2 formu-
lated his observation into the principle that ‘the ideal

TABLE IV
three frequency average air-bone gap, range and closure in 10 db bins

ABG closure (%)

n

0.5, 1, 2 kHz
ABG range

dBHL

0.5, 1, 2 kHz
ABG average
dBHL, SD () 0–10 dB 10–20 dB 20–30 dB >30 dB

Naturally formed 15 5.0–41.7 17.7 (9.4) 13 67 7 13
CWU 6 10.0–26.7 18.3 (4.3) 17 66 17 0
CWD 35 6.7–38.4 19.0 (6.8) 14 46 37 3

CWU = Canal wall up surgery; CWD = Canal wall down surgery; ABG = Air bone gap; dBHL = Decibels hearing level.

TABLE III
frequency speci� c and 3 frequency average ac thresholds and standard deviation() in db hearing level

Frequency kHz
n 0.5 1 2 4 0.5, 1, 2

Naturally formed 15 36.7 34.7 40.7 52.7 37.3
(9.7) (9.0) (12.3) (17.5) (7.2)

CWU 6 43.3 38.3 36.7 54.2 39.1
(26.6) (22.3) (19.7) (13.6) (22.6)

CWD 35 40.4 38.3 39.9 60.0 39.8
(18.4) (19.1) (19.3) (23.1) (17.8)

CWU = Canal wall up surgery; CWD = Canal wall down surgery.

TABLE II
frequency speci� c and 3 frequency average bc thresholds and standard deviation() in db hearing level

Frequency kHz
n 0.5 1 2 4 0.5 1, 2

Naturally formed 15 18.0 13.3 27.0 25.7 19.7
(15.1) (9.2) (12.2) (16.1) (10.3)

CWU 6 24.2 15.0 25.0 30.8 21.7
(20.3) (18.2) (16.1) (18.6) (17.6)

CWD 35 19.6 15.3 27.4 30.1 20.8
(14.7) (14.0) (17.0) (20.0) (14.3)

CWU = Canal wall up surgery; CWD = Canal wall down surgery.

TABLE I
demographic data

Naturally formed CWU CWD

n 15 6 35
Age ranged 14–66 10–65 3–66
Average age 36 43 36
M:F 7:8 2:4 18:17
Range time to audio – 12–108 months 3–39 months
Average time to audio – 28 months 15 months

CWU = Canal wall up surgery; CWD = Canal wall down surgery.
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to be aimed at is the creation of a mobile actual, or
false, tympanic membrane, in functional continuity
with the eustachian tube and covering one or both
labyrinthine windows. If there is no malleus or incus
an intact stapes is an asset, especially if the mobile
false membrane covers and is adherent to it.’

At the same time Juers1 made similar observations
and described the need for an air-containing space
over the round window, a sealed middle ear and, in
the absence of an intact chain, the creation of a
myringostapediopexy.

Subsequent interest in tympanoplasty and the
development of bioimplants led towards a prefer-
ence for partial or total ossicular chain
reconstruction, particularly with the recognition
that obliteration of a shallow mesotympanum4,8

produced a poor hearing outcome. Austin10

described a malleus stapes assembly in which either
an autograft or homograft incus was shaped to
bridge the space between the malleus handle and
stapes, with excellent reported results. Smyth8

con�rmed the superiority of this method above
others. The realization that a cartilage interposition
between an allogenic implant and the tympanic
membrane prevented implant extrusion12 further
reinforced the popularity of interposition tympano-
plasty. Consequently, after the early 1960s there are
few reports of hearing results for myringostapedio-
pexy until open cavity mastoidectomy with mastoid
tip removal became popular as a technique for
producing a small open cavity.

Mastoidectomy with mastoid tip removal involves
substantial lowering of the facial ridge so that
middle-ear reconstruction is limited by a shallow
middle ear. In canal wall down surgery the middle-
ear volume is dictated, to some extent, by the degree
of bone removal of the posterior canal wall/facial
ridge. In a ‘before backwards’ approach13,14 bone
removal commences at the attic and extends super-
iorly and posteriorly to the limit of the disease. The
degree of lowering of the facial ridge is dependent
upon the extent of the disease and when there is
localized disease it is possible to preserve the
annulus posteriorly. Conversely, when commencing
with dissection of the mastoid moving forward to
display disease in the attic there is a greater chance
that the posterior canal wall will have to be lowered
to ensure access to the exposed mastoid. This
produces a shallower middle ear with a greater

chance that closure of the middle ear will leave the
graft sitting on the stapes head; in this situation an
interposition will only act as a columella from the
drum to the stapes providing no additional bene�t
over and above a myringostapediopexy.

The results presented suggest that although the
average thresholds and air-bone gap are similar for
all groups there may be a less ef�cient closure of the
air-bone gap when myringostapediopexy is formed
as part of canal wall down surgery, as shown by the
percentage closure to 20.dB or less (Table IV), this
does not reach statistical signi�cance. For canal wall
down myringostapediopexy there is a range of
reported closure to within 20.dB, this is between 44
per cent and 69 per cent on Table V7,15–17 a good
result is obtained in an average of 60 per cent of
cases. When counselling patients about expected
hearing outcome following canal wall down surgery
that may involve fashioning of a myringostapedio-
pexy it would be reasonable to quote either the
range of expected outcome of, or for simplicity, to
estimate a 60 per cent chance of achieving a good
hearing outcome.

When compared with the author’s results for
myringostapediopexy in canal wall down surgery
(Table V) neither a naturally nor a surgically formed
myringostapediopexy appears to produce as reliable
an ABG closure; although the spread of hearing
threshold indicates that a high proportion of
myringostapediopexy achieve an air-bone gap of
less than 20.dB. Marchant9 has suggested that when
the middle-ear volume is less than 0.5.ml there may
be an up to 10.dB drop in the hearing threshold; this
may account for the smaller proportion of canal wall
down cases with a post-operative air–bone gap in the
0–20.dB range. Additional reasons for a poor
outcome are, the shallower middle ear which
increases the chance of adhesions forming between
the tympanic membrane and the medial wall and the
smaller effective surface area of the tympanic
membrane after removal of the outer attic wall.
Additionally, failure to form a sound pressure
transformation mechanism can occur if there is
lateralization of the tympanic membrane so that
the connection to the stapes head is lost. Pennington5

and Proctor6 suggested a small pinhole of the fascial
graft used to seal the middle ear so that the stapes
head protruded through this, thus preventing later-
alization. This technique was more important for

TABLE V
three frequency average abg for ‘natural’ myringostapediopexy and reported surgical results following cwd surgery.

(the author’s results for cwd msa are shown for comparison.)

Post-operative ABG (%)
Authors n 0–10 dB 0–20 dB 0–30 dB >30 dB

Naturally formed (Table IV) 15 13 80 87 13
Dawes 2002 (Table IV) 35 14 60 97 3
Tos7 17 24 59 88 12
Cook et al.1 6 ? 30 69 75 25
Beevarovski and Atlas1 5 25 16 44 76 24
Dawes1 7 25 8 68 88 12
CWD-MSA Dawes1 7 25 40 80 100 0

CWU = Canal wall up surgery; CWD = Canal wall down surgery; ABG = Air bone gap; MSA = Malleus stapes assembly; ? = n
cannot be extrapolated from the original paper.
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canal wall up myringostapediopexy where there was
less con�dence that the graft would remain resting
against the stapes. Pennington5 describing his tech-
nique for canal wall up myringostapediopexy noted
the importance both of removing part of the scutum
and of release incisions of the ear canal skin to
ensure that the stapes head was more centrally
placed against the tympanic membrane. He consid-
ered these steps maximized sound transformation to
the oval window. He noted that the different
relationship between the stapes and tympanic
membrane when a canal wall down procedure is
done has an adverse effect upon sound transmission
compared to canal wall up.

A malleus stapes assembly is not always feasible
and at times may not be indicated as a part of canal
wall down surgery. If an extensive dissection has
been done, either the middle-ear volume or the
relationship between a prominent stapes and malleus
will preclude ossicular replacement because of
insuf�cient middle-ear depth, the prosthesis only
acting as a columella to the drum. When a second
look is planned, it is prudent to avoid ossiculoplasty
until the ear is re-inspected and found free of
residual disease, a myringostapediopexy may form
in the intervening period. The operated ear may
have poor cochlear reserve compared to the other
ear, such that binaural hearing cannot be achieved
even with excellent air-bone gap closure. In this case,
ossiculoplasty offers no advantage over myringo-
stapediopexy. Finally, excision of disease should take
priority and should not be compromised to create a
situation where myringostapediopexy might be
employed.

Conclusion
Myringostapediopexy may be formed by tympanic
membrane medialization either as a result of the
natural course of chronic otitis media or because of
surgical intervention. Both the extent of disease and
the surgical approach used in�uence the need to
fashion a myringostapediopexy. When canal wall
down surgery is performed the hearing results
achieved by myringostapediopexy are comparable
for differing surgeons. It can be expected that
between 44 per cent and 69 per cent, on average
60 per cent, of patients having this type of
tympanoplasty will achieve an air-bone gap closure
to 20.dB or less.

References

1 Juers AL. Preservation of hearing in surgery for chronic
ear disease. Laryngoscope 1954;64:235–51

2 Thorburn IB. Factors that in�uence the hearing results in
surgery for chronic otitis media. J Laryngol Otol
1954;68:739–57

3 Wullstein H. Theory and practice of tympanoplasty.
Laryngoscope 1956;66:1076–93

4 Wullstein H. Results of tympanoplasty. Arch Otolaryngol
1960;71:478–85

5 Pennington CL. Fascia graft myringostapediopexy. Lar-
yngoscope 1966;76:1459–76

6 Proctor B. What happens in type III tympanoplasty.
Laryngoscope 1965;75:1307–19

7 Tos M. Short and long term results with ossiculoplasty in
cholesteatomatous ears. In: Sade J, ed. Cholesteatoma and
Mastoid Surgery, Proceedings of the Second International
Conference on Cholesteatoma and Mastoid Surgery.
Amsterdam: Kugler Publications, 1982;547–58

8 Smyth GDL. Tympanic reconstruction: �fteen year report
on tympanoplasty. J Laryngol Otol 1976;90:713–41

9 Marchant SN, Ravicz ME, Voss SE, Peake WT, Rosowski
JJ. Middle ear mechanics in normal, diseased and
reconstructed ears. J Laryngol Otol 1998;112:715–31

10 Austin DF. Ossicular reconstruction. Arch Otolaryngol
1971;94:525–35

11 Zollner F. The principles of plastic surgery of the sound
conducting apparatus. J Laryngol Otol 1955;69:637–52

12 Paparella M. Hearing results and limitations in post-
operative cholesteatoma ears. In: Sade J, ed. Cholestea-
toma and Mastoid Surgery, Proceedings of the Second
International Conference on Cholesteatoma and Mastoid
Surgery. Amsterdam: Kugler Publications, 1982:573–6

13 Dawes JDK. Epitympanotomy and tympanomastoidect-
omy. In: Ballantyne J, ed. Robb and Smith Operative
Surgery: Ear, 3rd edn. London: Butterworth, 1976;56–74

14 Smyth GDL, Brooker DS. Small cavity mastoidectomy.
Clin Otolaryngol 1992;17:280–3

15 Becvarovski Z, Atlas MD. Modi�ed radical mastoidect-
omy: techniques to prevent failure. Australian J Otolar-
yngol 2001;4:11–5

16 Cook JA, Krishnan S, Fagan PA. Hearing results following
modi�ed radical versus canal-up mastoidectomy. Ann Otol
Rhinol Laryngol 1996;105:379–83

17 Dawes PJD. Open cavity mastoidectomy and tympano-
plasty. Aust J Otolaryngol 2001;4:178–81

Address for correspondence:
Mr P. J. D. Dawes,
Department of ORL–HN Surgery,
School of Medicine,
University of Otago,
Dunedin,
New Zealand.

Fax: 00 64 3474 7956

Mr P. Dawes takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

myringostapediopexy: surgical expectation 185

https://doi.org/10.1258/002221503321192467 Published online by Cambridge University Press

https://doi.org/10.1258/002221503321192467

