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ELECTRON MICROSCOPIC OBSERVATIONS OF THE PORCINE MIDDLE EAR
——INFLAMMATORY CHANGES ——

KOUKI NOTO, M. D.
Department of Otolaryngology, Niigata University School of Medicine, Niigata

In previous studies, the morphology of the mucoepithelial cells of the middle ear of normal pigs
has been found to be similar to that of humans. In this study, otitis media was induced in 18 ears
by transcanal injection of glycerin into the middle ear cleft and morphological changes were
investigated by scanning and transmission electron microscopy.

The mucoepithelial cells of the inflamed porcine middle ear consisted of ciliated cells, non-
ciliated cells, secretory cells and basal cells, and the distribution of these cells was similar to that
of normal cases.

In the inflamed Eustachian tube and middle ear cleft, the epithelial cells were detached, the
intracellular junctions ruptured and there was subepithelial thickening in some places. In addition,
the cilia were detached or deformed irregularly. On the other hand, ciliated cells, bulging
non-ciliated cells, secretory cells and columnar cells were increased in numbers. These features
suggested that the muco-ciliary system of the inflamed ears had been stimulated.

In the air cell system, however, there were signs of mucoepithelial cell injury, but no evidence
suggesting that the muco-ciliary system had been stimulated as in the Eustachian tube or middle ear
cleft.

The inflammatory changes in the mucoepithelial cells in the Eustachian tube and middle ear
cleft gradually returned to normal but in the air cell system, the changes were persistent. Morever,
the signs of mucoepithelial cell injury remained longer when inflammation occured at a younger age.

These results suggest that inflammation involving the air cell sytem, where there is no
muco-ciliary system, is prolonged more readily than in the Eustachian tube or middle ear cleft,
which have a muco-ciliary system. These findings correlated well with the clinical findings that
we commonly see during middle ear surgery, that is the existence of granulation tissue and
subepithelial thickening in the mastoid air cell system in spite of slight inflammatory changes in the
middle ear cleft and ear drum. This results from the disparity in muco-ciliary function due to
differences in cell distribution between the Eustachian tube, middle ear cleft and air cell system.

Because of the morphological similarity between pigs and humans, the morphological immatu-
rity of ciliated cells demonstrated in previous studies is considered to be one of the factors
contributing to the comparative prolongation of otitis media in children.
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