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Studies on Quantitative Analysis of Salivary Gland using
Computed Tomography
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Department of Oral and Maxillofacial Radiology & Dental Research Institute,
College of Dentistry, Seoul National University

Purpose: The purpose of this study was to calculate the size and CT number of both normal
parotid and submandibular gland, and evaluate their relation to sex, age and obesity using
computed tomography.

Materials and Methods: The computed tomography was performed parallel to the Frankfurt
plane in 46 subjects with healthy salivary gland. The subjects were divided into the three
groups(young, middle, old) according to their ages. The size of salivary gland was determined as
maximum cross-sectional area and the CT number of salivary gland was determined as the mean
CT aumber of three ROI' s. The body mass index was calculated from weight and height.

Results: The mean maximum cross-sectional area was 7.79(x£1.25) cm® on parotid gland and
4.12(£0.83) cm® on submandibular gland. The mean CT number was -4.43(%=23.87) HU on
parotid gland and 50.01(£15.63) HU on submandibular gland. There was decreasing pattern of
the maximum cross—sectional area of submandibular gland and the CT number of both parotid and
submandibular gland according to age(p<0.05). As the body mass index increased, the maximum
cross—sectional area of parotid gland increased and CT number of both parotid and submandibular
gland decreased(p<0.05). The maximum cross-sectional area of submandibular gland in male was
larger than that in female(p{0.05). As the maximum cross-sectional area and CT number of left
salivary gland increased, those of right gland increased{p{0.05).

Conclusion : Intra-individual differences in salivary gland size and CT number is considered in
the age and individual obesity. (J Korean Oral Maxillofac Radiol 1999:29:207-219)
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Table 1. Demographic characteristics of the subjects

Sex Age group Age range Mean age(+s.d.) Number
Young 20-29 24.2(+£2.7) 8
Male Middle 40-49 43.4(£2.9) 8
Old over 60 69.4(+5.7) 7
Young 20-29 23.3(£1.5) 8
Female Middle 40-49 46.3(+2.2) 7
Old over 60 68.3(+7.0) 8

s.d. : standard deviation
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Table 2. Mean and range of the maximum cross-sectional area (unit : cm?)

Parotid gland Submandibular gland

Sex  AgegoUp | proan(454) Range Mean(=%s.d.) Range
Young 7.80(£+0.90) 6.55~ 9.71 4.93(+£048)* 411~5.52
Male Middle 8.57(£1.39) 6.01~10.50 4.60(+0.56)* 4.17~5.79
Old 8.68(%1.42) 6.48~10.13 4.03(+0.77)* 3.35~5.58
Young 6.79(x£1.01) 5.19~ 8.39 4.17(£0.78)* 3.18~5.72
Female  Middle 7.43(£1.03) 5.89~ 8.56 3.67(£0.71)* 2.30~4.28
Old 7.57(+0.95) 6.60~ 9.18 3.25(+0.48)* 2.68~4.10
Total 7.79(£1.25) 5.19~10.50 4.12(£0.83) 2.30~5.79

* ! statistically significant (p<(0.05)
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Fig. 2. Mean and range of the maximum cross-sectional area(MCSA)(a) and CT number(b)
according to sex and age group. The straight lines are values of male while the dashed lines
are values of female.
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Table 3. Mean and range of the CT number (unit : HU)

Parotid gland Submandibular gland
Sex  Agegroup | \oan(+s.d) Range Mean(+s.d.) Range
Young 12.43(+18.32) -12.33~45.13  63.48(*+ 8.06) 52.10~74.55
Male Middle 8.21(£21.02)* -26.23~41.30 56.89(£9.57) 44.53~70.60
Old -14.20(£17.94) 4553~ 17.15 40.43(+17.62)  10.70~60.80
Young 9.50(x11.97) -10.35~2245 5590(£9.04) 43.90~74.50
Female Middle |-20.66(+£22.69)* -48.58~1652 4897(+10.32) 28.65~61.05
Old -25.10(x21.21) -56.88~16.98 33.08(*+15.91) 8.52~50.57
Total -4.43(+23.87) -56.88~45.13 50.01(£15.63) 8.562~T74.55
* . statistically significant (p¢0.05)
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Fig. 3. Correlation between the body mass index and maximum cross-sectional area(a), CT
number(b). The closed circles are values of parotid gland while the open circles are values of
submandibualr gland.
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Table 4. Mean and range of the body mass index (unit : kg/m?)

Sex Age group Mean(+s.d.) Range
Young 22.1(£1.1) 21.0~23.7
Male Middle 24.1(x2.6) 20.9~285
Old 24.3(+3.2) 21.0~30.5
Young 19.8(£2.1) 16.9~24.0
Female Middle 22.8(+1.6) 20.7~25.6
Old 22.9(£3.3) 18.1~27.3
Table 5. Correlation coefficient between the body mass index and maximum cross-sectional area, CT
number
Parotid gland Submandibular gland
Sex MCSA CT number MCSA CT number
Male 0.6402* -0.6690* -0.3308 -0.4490*
Female 0.4058 -0.5920* -0.2595 -0.4633*
Total 0.5831* -0.4716" -0.0789 -0.3346"

* : statistically significant (p{0.05)
MCSA : maximum cross-sectional area

Table 6. Correlation coefficient between the parotid gland and submandibular gland in maximum
cross-sectional area and CT humber

Sex MCSA CT number
Male -0.1088 0.6376*
Female -0.0427 0.7128*
Total 0.1645 0.7030*
* : statistically significant(p<0.05)
Table 7. Correlation coefficient between the left and right salivary gland
Parotid gland Submandibular gland
Sex MCSA CT number MCSA CT number
Male 0.8866* 0.9573* 0.7976* 0.9615*
Female 0.7832* 0.9768" 0.8052* 0.9479*
Total 0.8666" 0.9708" 0.8472" 0.9560*

* © statistically significant(p<0.05)
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Fig. 4. Correlation between the parotid gland and submandibular gland in maximum cross- sectional
area(a) and CT number(b)
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Fig. 5. Correlation between the left and right salivary gland in maximum cross-sectional area(a) and
CT number(b). The closed circles are values of parotid gland while the open circles are values
of submandibular gland.
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Fig. 1. Computed tomogram of parotid gland(A) and submandibular gland(B)
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Fig. 1 (b)



