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Abstract

Serous otitis media is closely related with auditory tube function, but its etiology and pathogenesis are
not clearly defined yet. So we tried to prove the theory of hydrops ex vacuo via the experimental study

with cats by means of obstructing the pharyngeal orfice of the auditory tube and observe the serial

changes in tympanic mucosa through light and electron microscopy.
The results are as follows;

1. We confirmed the production of serous otitis media with auditory tube obstruction and have a new

understanding of auditory tube function in middle ear aeration.

2. The effusion in serous otitis media was produced from the next day of experiment and increased till the

fourteenth day, but decreased after the spontaneous pefforation of ear drum.

3. Through the light microscopy, we observed the increasement of the sercretory cells including goblet

cells, epithelial hyperplasia, capillary proliferation and invasion of inflammatory cells.

4. Through the elctron microscopy, we observed the protrusion of secretory cells, blebs in cilia, loss of

cilia, increasement of vesicles, vacuoles and dense bodies in ciliated cells and invasion of inflammatory

cells.

With above results, we concluded that aeration through auditory tube is the most important factor

in serous otitis media and presumed the effusion was secreted by secretory cells.
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Table 1. Operating Microscopic Findings

Days Drum Mucosal Fluid amount
hypertrophy

1 R — =+

3 R + +

5 B + ++

7 B ++ +++
10 B ++ +4+4
14 B +++ +++
21 B ++ +++
35 P + +
60 P - —

R;retracted, B;bulging, P;perforated, —;none,
+ ;minimal, + ;mild, -+++ ;moderate, +-+- ;severe
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Table 2. Light Microscopic Findings

Epithelial Goblet Capillary Inflammatory cells
Days Fibrosis
hyoerplasia  cell No. proliferation degree cell type

1 — + + + P -

3 - + + ++ P —

5 — + + ++-+ P —

7 + ++ -+ +++ P +
10 + ++ +-+ +++ P +
14 +++ +++ +++ ++ P +
21 ++ ++ ++ ++ P&R +
35 + + + + R +
60 - + + + R ++

V ;ventilation tube, P ;polymorpholeukocyte, R;chronic inflammatory cell,
— snone, =T ;minimal, +;mild, + + ;moderate, +-++ ;severe
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Table 3. Electron Microscopic Findings

Secretory cell Ciliated cell Cilia Infl. cell
Days
granule protrusion vesicle vacuole dense boey bled destruction - infiltration
Control ++ — + + + — — —
1 ++ — + + + - — -
3 -+ + ++ ++ ++ ++ + +
5 + ++ +++ +++ ++ ++ + ++
Experim 7 + +-+ +++ +++ +- ++ -+ ++
10 ++ +++ +-++ +++ ++ ++ + +++
group 14 + ++ ++ +++ + + + ++
21 + "+t ++ +++ + + + +
35 + + + ++ ++ + — +
60 ++ + + ++ ++ — — —
V:ventilation tube, —:none, -+ ;mild, -+ :moderate, -+-+- :severe
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Figure -Legends

Fig. 1. Fourteen days after auditory tube obstruction: Epithelial hyperplasia & increasement of goblet cells

were noted. (H-E Stain, X400)

Fig. 2. PAS Stain of goblet cell: Mucus in goblet cell was stained. (PAS Stain X400)- -~

Fig. 3. Seven days after auditory tabe obstruction: Capillary dilatation and congestion was noted.

Acute inflammatory cell infiltration was also shown.(H. E Stain X400)

XY

Fig. 4. Thirtyfive days after auditory tube obstruction: In submucosa, chronic inflammatory cell infiltration

and fibrosis were noted.(H-E Stain, X400)

Fig. 5. Electron microscopic finding of control group. Ciliated columnar cell and nonciliated secretory
cell were noted. Nu:Nucleus Ci:Cilia, G: granule(X8000) ‘
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Fig. 6. Ten days after auditory tube obstruction: Cytoplasmic protrusion from secretory cell was
noted. (X 7500)

Fig. 7. Seven days after auditory tubal obstruction: Destruction and bleb(B) formation in cllia
were noted. (X12500)

Fig. 8. Five days after auditofy tube obstruction : Vesicles(Ve) & Vacuoles(Va) in ciliated cell
ware noted. (X 25000)

Fig. 9. Thirty-five days after auditory tube obstruction:Increasement of dense bodies (D) in
cytoplasm was noted. (X 6000)

Fig. 10. Ten days after auditory tube obstruction: Polymorpholeukocyte(PMN) infiltration into
epithelial cells was noted. (X6000)
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