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Measurement of maxillary sinus volume and available alveolar bone height

using computed tomography

Jae-Hak Lee, Won-Jeong Han, Young Hi Choi*, Eun-Kyung Kim

Dept of Oral and Maxillofacial Radiology, School of Dentistry,

*Dept of Diagnostic Radiology, School of Medicine, Dankook University

ABSTRACT

Purpose : To aid in determining the volume of graft bone required before a maxillary sinus lift procedure and com-
pare the alveolar bone height measurements taken by panoramic radiographs to those by CT images.

Materials and Methods : Data obtained by both panoramic radiographs and CT examination of 25 patients were
used in this study. Maxillary sinus volumes from the antral floor to heights of 5 mm, 10 mm, 15 mm, and 20 mm,
were calculated. Alveolar bone height was measured on the panoramic images at each maxillary tooth site and cor-
rected by magnification rate (PBH). Available bone height (ABH) and full bone height (FBH) was measured on
reconstructed CT images. PBH was compared with ABH and FBH at the maxillary incisors, canines, premolars,
and molars.

Results : Volumes of the inferior portion of the sinuses were 0.55£0.41 cm® for 5 mm lifts, 2.11 +0.68 cm? for 10
mm, 4.26+1.32 cm’ for 15 mm, 6.95+2.01 cm® for 20 mm. For the alveolar bone measurement, measurements by
panoramic images were longer than available bone heights determined by CT images at the incisor and canine
areas, and shorter than full bone heights on CT images at incisor, premolar, and molar areas (p<0.001).

Conclusion : In bone grafting of the maxillary sinus floor, 0.96 cm? or more is required for a 5 mm-lift, 2.79 cm? or
more for a 10 mm-lift, 5.58 cm® or more for a 15 mm-lift, and 8.96 cm® or more for a 20 mm-lift. Maxillary implant
length determined using panoramic radiograph alone could result in underestimation or overestimation, according
to the site involved. (Korean J Oral Maxillofac Radiol 2003; 33 : 35-41)
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HE =X

N

v= 2 dS X Ah, dV=dS x Ah
i=1

dS : 367 halel Ao Aot
Ah: REAR FA (mm)

=2 (mm?)

A : area on a section

T : thickness of slice

Fig. 1. Diagram shows the method for measuring maxillary sinus
volume from CT scans.
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Tabile 1. Materials used in this study according to age groups

Age groups Male Female Total
20-29 3 0 3
30-39 1 2 3
40-49 4 4 8
50-59 4 2 6
60-69 2 2 4
70- 1 1

14 11 25

Table 2. The sinus volumes measured for the maxillary sinus
floor lift in increments of 5 mm (cm?)

Amount of lifting Male Female Total p-value

5Smm 0.59+0.52 0.50+£0.21 0.55+0.41 ns
10 mm 2.19+0.71 2.01+0.64 2.11+0.68 ns
15 mm 441+£140 4.06+£1.22 426+1.32 ns
20mm 7.17+£2.15 6.76+2.00 695+2.01 ns

Independent t-test was performed between sinus volumes measured in
male and female at each amount of lifting
ns : non-significant

8.00 | volume (cm?¥)

7.00 ¢ [J male

Bl female

6.00
5.00
4.00 1
3.00
200

1.00

0.00 |——-

-

w
<
(3

20
lifting amount (mm)

Fig. 2. The bar graphs show sinus volumes of both gender mea-
sured for the maxillary sinus floor lift in increments of 5 mm.

Aot XzF Zeol AAAH oz & w FxEhupaiAd

| A= (PBH)7P S HA FA g CTAR A
A% 74 AE2F ZHeol(ABHRT: ZglEd (p<0.001)
(Table 3, Fig. 3), -rwgi B AR, AR RN e}
uhabAAd ALzl | A 0] & X7} A FAgE CTA e
A ZAT 7 2T ZeolRe} A (p<0.001) (Fig. 4),
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Fig. 3. The bar graphs show bone height on panoramic radio-
graphy (PBH) and available bone height on dentascan CT image
(ABH) according (o site.
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Table 3. Bone height on panoramic radiography and available

bone height on dentascan CT image according to site (mm)
Bone height measured
Measu};emem € p-value
sue PBH ABH

Incisor area 52 17144 1541x56 p<0.001
Canine area 27 21.1+63 164166 p<0.001
Premolar area 46 119456 12353 ns
Molar area 43 7540 7.8+43 ns
All the maxilla 168 13.8£69 127363 p<0.001

PBH : bone height from alveolar crest to the inferior cortical margin of
maxillary sinus or nasal fossa measured on panoramic radiography

ABH : available bone height from alvealar crest with facio-lingual bone
width over 3.75 mm to the inferior cortical margin of maxillary sinus or
nasal fossa measured on dentascan CT image

Yok (p<0.01) (Table 4, Fig. 5). 9] W= v A, &F
A, AR Q3 Ay o (p<0.00D), ARG
she e Abd AR ] SA AL 2818 A wERd
=} (p< 0.05) (Fig. 6).
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Fig. 4. Available bone height on reformatted
CT image (B, C) is shorter than that on pa-
noramic radiography (A), due to sharply
labio-lingually resorbed residual ridge crest.
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Fig. 5. The bar graphs show bone height on panoramic radiogra-
phy (PBH) and total bone height on dentascan CT image (FBH)
according (o site.
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Table 4. Bone height on panoramic radiography and total bone

height on dentascan CT image according to site (mm)
Bone height measured
Measurement n g p-value
site PBH FBH
Incisor area 52 17.1+44 18.0+4.1 p<0.001
Canine area 27 21.1+£63 18747 p<0.05
Premolar area 46 11.9+56 135+5.0 p<0.001
Molar area 43 7540 85+45 p<0.001

All the maxilla 168 138+69 144+6.1 p<0.01

PBH : bone height from alveolar crest to the inferior cortical margin of
maxillary sinus or nasal fossa measured on panoramic radiography
FBH : total bone height from alveolar crest to the inferior cortical margin
of maxillary sinus or nasal fossa measured on dentascan CT image

Fig. 6. Total bone height at incisor, molar area on
reformatted CT image (C, D) is slightly longer
than that on panoramic radiography (A). How-
ever, total bone height at canine area on refor-
matted CT image (B) is shorter than that on pano-
ramic radiography.
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