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Bone cement for ossicular rebridging after otic capsule sparing fracture
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Introduction
Middle ear diseases, otologic surgical procedures and
traumas can disrupt sound transmission and cause
conductive hearing loss. (1) (2) Ossicular discontinuity due
to head injuries is most commonly associated with
temporal bone fractures and should be considered when
the conductive hearing impairment persists several weeks
after the trauma and exceeds 30 dB. (3) Over the past
decade, a recent innovation is the application of
hydroxyapatite based bone cement as another surgical
approach for reconstruction of such defects. (3) (4) The
purpose of this study is to present hydroxyapatite bone
cement rebridging after an atypical otic capsule sparing
fracture.
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Intraoperatively, disruption of the incudostapedial joint
was discovered without signs of any other trauma to the
ossicles. Under general anesthesia, rebridging with
hydroxyapatite bone cement was undertaken. (Fig.2)
Mobility of the ossicular chain was established.
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Materials and methods
A 42-year-old male presented with long standing
conductive hearing loss some 3 months after a head injury.
The audiogram revealed an air-bone gap of 46 dB on the
diseased side. Pure-tone air and bone conduction
thresholds were 76 dB and 30 dB, respectively. Cone
beam computed tomography (CT) detected an atypical
fracture of the left temporal bone, communicating with the
left external ear canal. (Fig.1) The 3D visualization with CT
virtual endoscopy suggested injury in the area of the
stapes.

Fig. 2. Intraoperative images after elevation of tympanomeatal flap. A - disruption of the
incudostapedial joint, B - bridging of the gap with hydroxyapatite bone cement.

Results
No intra-, early or late postoperative complications or side
effects were observed. The patient’s hearing improved
immediately upon removal of the intracanal packing on
day 7 after the surgery. One month postoperatively, the
air-bone gap decreased to 19 dB. Over 27 dB of hearing
were regained. Follow-up CT examination revealed the
incudostapedial joint without any signs of dislocation.
(Fig.3)

Discussion
Originally used in dental practice, the recent application of
hydroxyapatite bone cement in otology and neurotology has
offered reliable and easier surgical approach. (3) It has
become a preferred material for restoring sound energy
transfer, mainly used for ossicular rebridging and bone
augmentation in cases of small discontinuities, but can also
be used to provide additional stability to middle ear
prostheses. (5) In medical literature, a lot of studied cases
have shown its advantages and good hearing results. Our
reported case is another demonstration of significant
improvement in audiologic outcomes. Hydroxyapatite has
gained popularity due to its adhesive and osseointegrative
characteristics, biocompatibility, stability and easier insertion
(4) (6) (7) It is also more cost-effective than other surgical
methods and allows physiological reconstruction of the
ossicular chain, which provides better hearing results. (6)
The material is well tolerated, non-toxic and as a natural
part of human bone, does not induce an inflammatory
response. It congeals within 4-6 minutes which enables
restoration of the ossicular defect with minimal manipulation
and leads to shorter recovery period. (8)
Preoperative 3D virtual endoscopy, as valuable and reliable
method of diagnostic imaging, can be used to display the
complex structures of the tympanum, determine the integrity
of ossicular chain and also allows individualization of the
surgical strategy. (9)

Conclusion
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Fig.1. Cone beam computed tomography showing the fracture line of the left temporal
bone (black arrow). The yellow arrow displays the incus and malleus, which normally
resemble a scoop of ice cream in a cone.
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Fig. 3. Follow-up CT scan 2 months after the surgery. A - articulatio incudostapedialis, B crus anterius stapedis, C - crus posterius stapedis, D - hydroxyapatite bone cement, E foramen ovale.

Bone cements offer an easy to use approach for ossicular
rebridging. They should be available on site to allow another
option for tailored surgical approach. Preoperative CTbased virtual endoscopy may suggest the location of the
ossicular chain disruption, without being conclusive.
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