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Abstract (J. Kor. Oral Maxillofac. Surg. 2007;33:511-5617)

MEASUREMENT OF MAXILLARY SINUS VOLUME FOR THE PLACEMENT OF GRAFT MATERIAL
- A CASE CONTROL STUDY USING CT IMAGE

Hyung-Wook Kim?, Seul-Ki Lee?, Jae-An Chung?, Jin-Eob Shin®, Yun-Sub Um*,
Ki-Young Kim*, Jong-Sik Kim*, Yun-Jung Song?, Soon-Min Hong*, Jun-Woo Park*

'Department of Oral & Maxillofacial Surgery, Kangdong Sacred Heart Hospital, College of Medicine, Hallym University
“Department of Oral & Maxillofacial Surgery, Hallym University Sacred Heart Hospital, College of Medicine, Hallym University
*Department of Oral & Maxillofacial Surgery, Kangnam Sacred Heart Hospital, College of Medicine, Hallym University
‘Department of Operative Dentistry, Hallym University Dental Hospital, College of Medicine, Hallym University

Purpose: The aim of this study is to determine whether a difference in the amount of bone graft material is needed between edentul ous patients and
dentulous patients and to calculate the amount of augmentation for asinus lift procedure.

Methods: 19 patients (20 sinuses) were included to measure maxillary sinus volume. Facia CT scanning was performed using MX 8000 IDT CT
devices (Philips, USA). And it was used for IDLvm (The IDL Virtua Machine) 6.0, CT Volume Analyzer Ver 2.3 program to measure maxillary
sinus volumes

Results: At edentulous patients, volumes (mean=+ SD) of the inferior portion of the sinuses were 0.56+0.13 cm® (5mm height), 2.35+0.57 cm®
(10mm height), 4.85+1.10 cm* (15mm height). At dentulous patients, volumes (mean+ SD) of the inferior portion of the sinuses were 0.41+0.18
cm? (5mm height), 1.76+0.42 cm® (10mm height), 3.80+0.84 cm® (15mm height). A significant correlation was found between augmentation height
(5mm, 10mm, 15mm) and the calculated sinus volume. (p=0.027, p=0.018, p=0.044)

Conclusions: A significant correlation was found between augmentation height (5mm, 20mm, 15mm) and the calculated sinus volume. Detailed
preoperative knowledge of sinus lift augmentation volume is helpful in determining the appropriate amount of the bone graft material.

Key words: Dental implants, Maxillary sinus, Bone transplantation, Computed tomography
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Fig. 1. With moving the cursor on CT image in left side,
density of that area appeared on the profile window in right side. By

moving around the maxillary sinus,

could be determined.
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Fig. 2. After determining the upper and lower limits of
radiographic densities in the sinus cavity, the
numbers were entered on “upper limit" and “lower
limit". After that, the CT image was changed like
this picture, defining the areas of maxillary sinuses.
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Fig. 3. Finally, refining the margins of maxillary sinus
was done manually. Repeating this work on series
of coronal CT images was conducted. Then, the
volume of sinus up to the current image height
appeared on “Sum Mass” .
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Fig. 4. The lifted sinus membrane in situ during inspiration (a), or expiration (b). The
downward pressure during expiration can induce the repneumatization phenomenon, which
means the reduction of graft material in maxillary sinus (c).
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Table 1. Required Graft Volume According to the Vertical Heights from Sinus Floor

Edentulous Dentulous
5mm 10mm 15mm 5mm 10mm 15mm
1 0.6 27 545 05 1.98 4,09
2 0.67 2.85 59 0.18 113 18
3 0.48 1.98 387 043 1.96 445
4 0.49 221 4,92 0.37 145 3.36
5 0.78 2.73 5.36 0.48 177 376
6 0.46 242 525 0.19 1.49 418
7 0.49 16 337 047 183 398
8 0.69 315 6.28 0.85 27 49
9 04 1.49 326 0.44 207 453
10 0.35 143 314
11 0.29 152 3.62
Mean-+ SD 0.56+0.13 2.35+057 485+1.10 0.41+0.18 1.76+0.42 3.80+0.84
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Table 2. Recommended Graft Volume and Considerations

Graft Resorption Rate CE il i)
5 10 15
Needed Volume (ml) 1 2 5
Finally Needed VVolume (ml) Autograft 50% 2 4 10
Finally Needed Volume (ml) Alloplast 20% 13 25 63
o] -3k Aoty Zolaof thet Byt A7) W Eel Aoz A v.2d £
ZHE T npA Rt o 2 R Fol v o] FE S o] &3 Fo| A A
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