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Ultrasonographic Assessment of the Tympanic Membrane and
Tympanic Bulla in Normal Dogs: A Preliminary Study
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Abstract : This study was aimed for ultrasonographic assessment of the tympanic membrane and the tympanic bulla
in five healthy Beagle dogs. To improve an ultrasonographic image, the ear canal was filled with warm saline, and an
11 MHz linear probe and a 6.5 MHz convex probe were used. The structures of ear component such as ear canal, ear
cartilage and tympanic membrane were easily identified. Especially, tympanic membrane was presented as a reflaction
surface which was resulted from the different acoustic impedence between the fluid-filled anechoic ear canal and the
gas-filled hyperechoic tympanic cavity in normal dogs. In five left-side ears, the saline was infused into the external
ear canal after the tympanic membrane had been ruptured experimentally. Both anechoic fluid-filled ear canal and tympanic
cavity were clearly identified. In five right-side ears, the surgically fluid-filled tympanic cavity was imaged as a hypoechoic
oval shaped structure. When tympanic cavity and ear canal have been contained with fluid, it was difficult to identify
whether the tympanic membrane was ruptured or not. For assessment of the ear structure with ultrasonography, the 11 MHz
linear probe was considered as an optimal equipment for a serial assessment of ear canal, tympanic membrane and
tympanic bulla whereas the 6.5 MHz convex probe was suitable to assess the tympanic cavity. The results suggest that
ultrasonography with saline infusion into the ear canal can be used to find the intactness of the tympanic membrane
and to assess the fluid-filld tympanic bulla.
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Fig 1. The ultrasonographic image of the tympanic membrane
after the warm saline was infused into the ear canal. The
external ear canal(EC) is presented as an anechoic structure.
The tympanic membrane(solid arrows) is identified as a
hyperechoic line with acoustic enhancement(arrows). m, tem-
poral muscle



Fig 2. The ultrasonographic images of the fluid-filled tym-
panic bulla(A was scanned with an 11 MHz linear probe and
B was scanned with a 6.5 MHz convex probe). The tympanic
bulla(T) is appeared as a well-margined, hyperechoic and oval
shape structure. The cavity of the bulla is filled anechoic fluid.
The bilateral wall of the bulla produces a dirty acoustic shad-
owing(arrows in A and B) and the deep wall makes a tever-
beration'(arrow heads in A). The lingofacial vein is sectioned
transversely(curved arrow).
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Fig 3. The ultrasonographic image of the canine ear canal
after the tympanic membrane was ruptured experimentally.
The fluid that was infused into the external ear canal is locating
within the tympanic cavity and is doing a role as an acoustic
window. The external ear canal(EC) and tympanic bulla(T) are
filled with anechoic fluid. The ruptured tymanic membrane is
not seen on this image. The hyperechoeic circular magin is
the bony wall of tympanic bulla(arrow heads). The medial
wall of the bulla makes acoustic shadowing(arrows). The hori-
zontal ear canal is impressed as a thin lumen by the pressure
of transducer. A hyperechoic bony structure(curved arrow)
can be seen at the junction of the horizontal ear canal and
tympanic bulla.
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