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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 edentulous patients and
dentulous patients and to calculate the amount of augmentation for a sinus lift procedure.

Methods: 19 patients (20 sinuses) were included to measure maxillary sinus volume. Facial CT scanning was performed using MX 8000 IDT CT
devices (Philips, USA). And it was used for IDLvm (The IDL Virtual 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® (Smm 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’ (Smm 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 (Smm, 10mm, 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, radiographic
density of that area appearsd 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" .

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 ().
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Table 1. Required Graft Volume According to the Vertical Heights from Sinus Floor

Edentulous Dentulous
Smm 10mm 15mm Smm 10mm 15mm
1 0.6 2.7 545 0.5 1.98 4,09
2 0.67 2.85 5.9 0.18 1.13 1.8
3 0.48 1.98 3.87 043 1.96 445
4 0.49 221 4.92 0.37 1.45 336
5 0.78 2.73 5.36 048 1.77 376
6 0.46 242 5.25 0.19 149 4.18
7 0.49 1.6 3.37 047 1.83 3.98
8 0.69 3.15 6.28 0.85 2.7 49
9 04 1.49 3.26 0.44 2.07 453
10 0.35 143 314
11 0.29 1.52 3.62
Mean+SD 0.56+0.13 2354057 4.85+1.10 041+0.18 1.76 042 3.80+0.84
m Z i} 45mme} Zo] & z} 79, KByl = 45352 cm’ o W2 H 150
o’ Aok, o] o] A pEel A AfetEe] Fae &, 99
B AFoNM = - et By, A Wolrk gle £ 8 ARG Ao W& 94 = AolE FlhaL S vt
5o 3k} 97 o) F-2] O Afetg el Ui CT 948 45 & <) AF e weka e Aol AEglo] 10th~20t] Atole] w4
ROH, ol 5L E-‘:r o, g ol 7] w2 o]o 2o ) 3 Z7HE Holthyt o] Fofl of7F A Asrh Y S TP
ZEOBA F 1199 3219 117] 9] AerEe) thsh CT A SHA, Aot A - K olrh A HH AFetE ] 98 Tk
& A 1 édr, FA| oF AL Afotgol Al AFetE A B Y- s, 2 A8 AR YA ArA o' = Fx) ot 7]
B 5 mm A7 = 04 ecn’ol] A 0.6 emi7hR] 2] o] E Yo m 7ke] Zolof whe} 1 H o] WY rF ARG E T Aot el A7
B 05610.13 cm’e] R3] & B 9] 0w, §x)0F9) AboFE o) A © 2w U ARXA HH A Ag-oll F2 o e 7F A S
= 0.18 el A 0.85 e’ 7kA), 3 041 £0.18 enr'e] F-9] & 1 FetE e S8 A S0 AotE W FolA Y gFolA 7]
T} & T ok AForEof A AFOFE R 10 mm AFHF7FA] 9] B T ko kA ol el gt 9ol dEFHEE 2 Hstr] Ha)A
I 2354057 e’ 2 149 en'ell A 285 e Aol o] grg S AYE RS = o)A, & ekE ol sliof ks B
HAom, G Aot ol B 1762042 em’2 113 7FETh S & lﬂ%% 1970 At Z-7Fel] Tawme] <13 4
cm3o| A 2.7 e’ A}o] 9] 78 B Sith mpx| b o g x| of Aot So=2 Aoy 199613 7] H ¥ the Sinus consensus
SoA dotEAZRE 15 mmA A o] Bl H 485+ Conferenceol] A = AbotE —‘—Z:— ol4] B AZLHE AHYS FH3]
110 co® 2 3.26 el A 6.28 e AFo] 4 T, 9 K] 2 AF}E o] A o A4 =2 A1 E S 4] 0 2 1A 5 A b, Af o2 5
= H i 380084 et 2 1.8 cr'ol] 4] 49 cmiAlo] o) w2 1 A AL wR oo FAshE A TEHE ANS B
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Table 2. Recommended Graft Volume and Considerations

Graft Resorption Rate Graft Height (mm)
L 5 10 15
Needed Volume (mi) 2 5
Finally Needed Volume (ml) Autograft 50% 2 4 10
Finally Needed Volume (ml) Alloplast 20% 1.3 2.5 6.3
o] &3 ety oo et Bt &7 g el Ao A v.d E
ik opA ko 2, S Z ot o] 282 o] 43k o] Ao A
Ele M Fogol Uy Uk @A AL P58 o)) 2 Aol A AORE Yol WA Was} 9T oMo 5%
Az W TeFatA Tt 7 B AEA AFEE T gloH o 739 o] Yl 8742 60t FA3 gL, 97f o] F-A]of AfetEak 1
Aot FolNel AT AR 48T o) WHA Y wlo) e0r) A Bk 1170 9] F31) AFetE ] CT 4 o] &
@9 $-F (deproteinized bovine bone)el] 3| AT AHHEAZ  Ghe] AHOLE Fo) A 913k o Ax ) WA R E A4s
[e]

g}, Schlegel 52 beagle dog?] %% AFetFS zHz} 100%
A)
2)

DBBMs} 100% A17H2 o] 48112 0|4 2] §4ak8 2 3ah
%=, DBBM o] 211 = 18021 Mol 7L 3317} 16.5%3F 223
W, A7HE 398%7) AT shadupe, ol g
W oh) et T2 5415191914 AL o] 24} 0] TE
£ AYOR AU L 58 4 UL HUAIN TF
Ho2 FASARNAA o] A= BoE 2ol 4 F F47} 2
97 BT 42 A4 G

o]4e A7E EUE, F717He] 1] HalE 773 o] 2)A)
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$3} 7k
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