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Background and Objectives

It is essential to understand gas physiology of mastoid cavity to
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study the pathophysiology of middle ear diseases, and the surface area and volume of mastoid
mucosa are important parameters for evaluating gas physiology. However, the surface area and
mastoid volume of the mastoid cavity have not been practically measured yet. Therefore, we
measured and compared surface area and volume of the mastoid cavity before and after mas-
toidectomy using a virtual mastoidectomy model.

Subjects and Method We performed a virtual mastoidectomy using 10 cases of temporal
bone CT indicating pneumatic mastoid. First, we removed all air cells after outlining with ir-
regular AOI function after loading axial CT images to Image-Pro Plus 4.0. Then we filled the
removed area with equal planes using local equalization filter. Finally, we calculated and com-
pared the total surface area, volume and area to volume (A/V) ratio by estimating their circum-
ference and area.

Results The mean surface area of pneumatized mastoid cavity was 127.8 cm’ (range: 94.2—
165.3 cm?), and the mean volume was 7.1 cm® (range: 5.2—11.0 cm®). The mean surface area
and volume were altered to 42.8 cm® (range: 35.9—55.0 cm®) and 12.6 cm® (range: 10.3—18.7
cm’), respectively, after virtual mastoidectomy. As a result, the A/V ratio decreased from 18 to
3.4 after a virtual mastoidectomy in the pneumatic mastoid cavity.

Conclusion When a complete mastoidectomy is performed in the pneumatic mastoid, the
surface area is decreased by one third compared to a relatively minor increase in volume. There-
fore, the surface area per unit volume is expected to greatly decrease after mastoidectomy. Some
physiologic problems occurring after mastoidectomy could be more accurately explained using
a virtual mastoidectomy model. Korean J Otorhinolaryngol-Head Neck Surg 2010;53:284-9
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Table 1. Characteristics of patients and pre and post mastoidectomy surface area, volume and area to volume ratio (A/V ratio) of mas-

toid cavity
Age Premastoidectomy Postmastoidectomy
Surface area (cm?)  Volume (cm3) A/Vratio (cm™)  Surface area (cm?2)  Volume (cm?d) A/V ratio (cm™)
20 94.2 5.2 18.1 35.9 10.3 3.5
31 165.3 11.0 15.0 55.0 18.7 2.9
27 131.4 7.2 18.3 40.7 13.3 3.1
39 153.7 8.5 18.0 50.9 15.0 3.4
42 125.5 6.5 19.3 422 12.1 3.5
35 141.7 7.8 18.2 49.7 13.2 3.8
46 121.2 6.4 18.9 41.7 1.3 3.7
37 100.1 5.9 17.1 36.2 10.1 3.6
29 126.5 6.6 19.1 38.7 11.6 3.3
53 118.7 6.3 19.0 37.1 10.7 3.5
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Fig. 1. Process of virtual mastoid-
ectomy. Outlining of perimeters of
all the traced air cells (A), erasing
designated mastoidectomy area of
each image (B) and filling with ho-
mogenous plane using local equal-
ization filter (C).

Table 2. Mean values and standard deviation of pre and postmas-
toidectomy surface area, volume and area to volume (A/V ratio) of
mastoid cavity

Premastoidectomy Postmastoidectomy

Surface area (cm?) 127.8+21.9 428+6.7
Volume (cm3) 71+1.7 12.6+2.6
A/V ratio (cm™) 18+1.3 3.4+03
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Fig. 2. Changes in surface area after virtual intact canal wall mas-
toidectomy (*p=0.005).
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Fig. 3. Changes in mastoid volume after virtual intact canal wall
mastoidectomy (*p=0.005).
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Fig. 4. Changes in area to volume ratio after virtual intact canal wall
mastoidectomy (*p=0.005).

Fig. 5. Change of the surface area in geometric im-
ages with same volume.
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