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Mastoid cavity reconstruction with sofradex®-soaked bone pate: how we do it
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Abstract. Mastoid cavity reconstruction with sofradex®-soaked bone pate: how we do it. Objective: To assess the
effectiveness of sofradex-soaked bone pate in mastoid obliteration.

Methodology: We performed an endaural skin incision, harvesting temporalis fascia and tragal cartilage. Bone pate was
harvested from the healthy lateral mastoid cortex. The bone pate mixed with Sofradex. Canal wall down mastoidectomy
was then performed and the epitympanic space was obliterated with tragal cartilage and the harvested bone pate used to
fill the mastoid cavity and reconstruct the external ear canal.

Results: To date, we have performed 132 cases using this technique and have had no post-operative infections. In one
case, there was a non-healing ulcer of the epithelium that required revision, but imaging performed 3 months after the
initial surgery showed the viability of the bone pate, with no signs of infection.

Conclusion: We have demonstrated an effective method for mastoid cavity reconstruction in primary CWD mastoidectomy,

which can reduce the risk of post-operative infections.

Introduction

Whilst canal wall down (CWD) / open cavity
mastoidectomy is a well-established surgical
technique for removal of cholesteatoma, it carries
disadvantages including the need for frequent
cleaning, difficulty with hearing aid fitting, and
vertigo attacks associated with temperature
changes.'?

Various techniques of mastoid obliteration after
canal-wall-down (CWD) mastoidectomy have
been previously described, including autologous
bone chips and pate with a musculo-periosteal
flap, cartilage, fat, ceramic materials (such
as hydroxyapatite), titanium, beta-tricalcium
phosphate, and silicone blocks.** With the exception
of autologous materials, other materials for mastoid
reconstruction can be very expensive and have
risks of postoperative infection, as described by
Minatogawa et al, who looked at both autogenous
material and hydroxyapatite.’

There is little literature that describes the use
of antibiotic-soaked bone pate for mastoid
reconstruction. Here we describe an effective

method for reconstructing the mastoid cavity in
primary CWD mastoid surgery, which can reduce
the risk of post-operative infections.

Methodology

We performed a standard Thoma’s angulated
endaural skin incision with the aid of a Lempert
endaural speculum, harvesting temporalis fascia
and tragal cartilage. Bone pate was harvested
from the healthy lateral mastoid cortex using
downward strokes of the drill and gentle drops of
water (Figure 1). The bone pate was then collected
with a McDonald periosteal elevator (Figure 2)
and placed into a container mixed with Sofradex®
(dexamethasone-sodium-metasulphobenzoate/
framycetin-sulphate/gramicidin ~ (Sanofi ~ UK,
Sanofi-Synthelabo Ltd and Aventis Pharma Ltd,
Guildford, UK)) (Figure 3). CWD mastoidectomy
was then performed to remove all pathological
lesions in the middle ear and mastoid cavity using
a meticulous surgical dissection technique. An
atticotomy was performed and incus and head of
malleus removed if the cholesteatoma was medial to
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Figure 1
Technique of harvesting bone pate from lateral mastoid cortex
with downward strokes of drill and gentle drops of water.

the ossicles. The cholesteatoma was then followed
as far as necessary via an antrostomy and creation
of an open mastoid cavity (‘inside out approach’).

The epitympanic space was completely
obliterated with tragal cartilage and the harvested
bone pate used to fill the mastoid cavity and
reconstruct the bony external ear canal. The height
of the bone pate filling the attic region is maintained
level with the rest of the mastoid cavity to obliterate
the epitympanic space.

Inorder to protect the oval window from migration
of the bone pate, which could theoretically fix the
stapes, the bone pate was covered with temporalis
fascia. The temporalis fascia and tragal cartilage
was used to reconstruct the tympanic membrane,
and a strut of tragal cartilage on the stapes footplate
was used for the ossiculoplasty. No Sofradex®-
soaked bone pate was used to cover a labyrinthine
fistula due to the potential ototoxicity of Sofradex®.

Results

We have demonstrated a new method for
reconstructing the mastoid cavity in primary CWD

Figure 2
Collection of bone pate with McDonald periosteal elevator.

mastoid surgery, which can reduce the risk of post-
operative infections. To date, we have performed
132 cases using this technique with no post-
operative infections. The median age of patients
was 38 years (range 6 years — 68 years). There were
71 male patients and 61 female patients. All patients
underwent mastoid surgery for cholesteatoma as
described in the Methods section. All patients
had pre-operative computed tomography (CT)
imaging. No patients suffered from significant post-
operative worsening of bone conduction thresholds
(i.e. there was no significant sensorineural hearing
loss). Mean preoperative and postoperative bone
conduction thresholds of those patients with
complete audiological data were 16.6dB and
18.4dB respectively (p=1.00).10 Median follow up
was 12 months (range 6 - 36 months).

There were no cases of reimplanted
cholesteatoma, likely due to the fact that bone
pate is an unfavourable environment for epithelial
growth. However, we did not monitor this with long-
term non-echoplanar diffusion weighted magnetic
resonance imaging (non-EPI DWMRI). Only one
of our cases had post-operative CT imaging at 3
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Figure 3
Collection of bone pate into container mixed with sofradex.

months. In this case there was a superficial non-
healing ulcer of the lateral bony external ear canal,
however the underlying bony reconstruction was
found to be intact during surgical exploration and
on imaging (Figure 4).

Discussion

The technique of harvesting healthy bone pate prior
to mastoidectomy is well described, and avoids the
potential risk of reimplanting cholesteatoma into
the reconstruction of the cavity. The method of
collection of bone pate described in the literature
utilises commercial collection devices with filters,
such as the Moffat-Robinson Bone Pate Collector,
which can be quite expensive."

Obliteration ofthe mastoid cavity and epitympanic
space has the advantage of recreating normal ear
canal anatomy, reducing the risks associated with
modified radical mastoidectomy, such as chronic
otorrhoea, need for regular microsuction, difficulty
with hearing aids, and vertigo associated with
temperature changes and water exposure. It also
obviates the need for soft tissue meatoplasty.

When using bone pate for mastoid reconstruction,
there are theoretical risks of an unpredictable
final cavity size due to wvariable resorption
postoperatively.”” However, Abdel-Rahman et al
have described that in their case series of 70 patients
there was no clinically significant resorption of
bone after 10 years when using autogenous cortical
bone."

Only one other study describes the use
of antibiotic-soaked reconstruction material
(cefuroxime-soaked glass ionomeric cement
(SerenoCem® granules).”? This study describes
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the use of these granules to obliterate the mastoid
cavity. However, ENT-UK and the Medicines and
Healthcare Products Regulatory Authority (MHRA)
has recently released a Medical Device Alert (MDA)
regarding potential risk of bone reabsorption around
these granules when implanted in the middle ear
(MDA/2016/013). Thus our technique represents
the only safe and successful technique for antibiotic-
soaked reconstruction of the mastoid cavity.

There is some controversy regarding Sofradex®
as the antibiotic constituent as there are suggestions
that it may induce a sensorineural hearing loss.
Sofradex® contains framycetin sulphate, gramicidin
and dexamethasone. Framycetin sulphate is an
aminoglycoside bactericidal antibiotic. The ENT-
UK consensus statement highlights concerns
regarding aminoglycosides causing hearing loss or
balance disorders in around 1 in 10,000 patients, and
as such recommends a course of aminoglycosides
of no longer than 2 weeks in the presence of an
obvious infection with hearing monitoring."* Thus,
some believe that adding Sofradex® to bone pate
can lead to sensorineural hearing loss. However, a
recent case series of 28 patients has identified no
adverse sensorineural hearing effects from using
Sofradex® as the antibiotic constituent for bone
pate.”

There is a theoretical risk of reimplanting
cholesteatoma using bone pate, however with our

Figure 4
Axial computed tomography (CT) slice of reconstructed mas-
toid cavity with bone pate 3 months post surgery.
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technique, as we use healthy lateral mastoid cortex,
we have not encountered this in any of our cases. It
is very important to completely remove all disease
when using this method for cavity reconstruction,
and therefore we apply meticulous surgical
dissection technique.

Although there are commercial bone pate
collectors available, our systematic approach to
bone dust collection is effective and requires no
extra cost. The unique feature of our technique
is the use of the McDonald periosteal elevator to
collect the bone pate, which is readily available in
any theatre instrument set, unlike other techniques
described that use specially designed bone pate
collectors. There is also no previous literature that
describes the use of bone pate mixed with Sofradex®
to reconstruct the mastoid cavity, although there
are previous reports describing the use of bone pate
mixed with other antibiotic preparations, such as
cefuroxime."”

Conclusion

This technique that we have described has been
successful and effective due to the use of healthy
lateral mastoid cortex and a systematic approach to
bone dust collection, resulting in no post-operative
infections.

Summary

e Canal wall down mastoidectomy (CWD) is a
well-established surgical technique for removal of
cholesteatoma, but carries the disadvantages of an
open cavity

* Obliteration of the mastoid cavity after CWD
surgery, to create a near-normal ear cavity, has been
introduced since 1911

* Various techniques of mastoid obliteration have
been previously described, including autologous
bone chips and pate with a musculo-periosteal
flap, cartilage, fat, ceramic materials (such
as hydroxyapatite), titanium, beta-tricalcium
phosphate, and silicone blocks

* To date, we have performed 132 cases using
sofradex-soaked bone pate to reconstruct the
mastoid cavity after primary CWD surgery, and
have had no post-operative infections

* This technique that we have described has been
successful and effective due to the use of healthy
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lateral mastoid cortex and a systematic approach to
bone dust collection, resulting in no post-operative
infections
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