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Table 1. Number of patients according to age and gender

Lateral approach Age Male Female Total Crestal approach Age Male Female Total
20~29 0 1 1 20~29 0 0 0
30~39 2 0 2 30~39 1 1 2
40~49 3 3 6 40~49 2 4 6
50~69 9 5 14 50~59 7 9 16
60~69 0 3 3 60~69 0 3 3
70~79 2 0 2 70~79 3 1 4
Total 16 12 28 Total 13 18 31

Table 2. Number of case according to approach technique

Staged approach Simultaneous approach Total
Lateral approach 16 15 31
Crestal approach 0 37 37

Table 3. Number of implants placed according to site

Site Lateral approach Crestal approach
14/24 3 0
15/25 12 14
16/26 28 26
17/27 25 17
Total 68 58
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Table 4. Bone graft material used in sinus graft

, o MBCPTM BioOss” .  Autobone , Bio-Oss” No  Un-
Craft material  ICB @  MBCPTM ® i _ @ Autobone  Boneject
HCB HCB +Bio—0ss +MBCPTM  bone known
Lateral approach 0 7 0 10 6 5 0 0 1 0 2
Crestal approach 7 2 1 3 15 1 1 1 0 2 4

Table 5. Time point in measurement

1st measurement 2nd measurement 3rd measurement
Lateral After implant placement After prosthesis delivery From 2nd measurement to 48
approach (baseline) (6~12 months) months
Vertical height
Crestal After implant placement After prosthesis delivery From 2nd measurement to 36
approach (baseline) (4~12 months) months
After sinus floor elevation
Lateral 3 months later from 1st 12 months later from 1st
surgery
approach ) measurement measurement
(baseline)
SGRI
After sinus floor elevation
Crestal 3 months later from 1st 12 months later from 1st
surgery
approach . measurement measurement
(baseline)
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Figure 1. Diagram for the measurement of bone level and height by Hatano et al..
IL:implant length; BL: bone level: OSH: original sinus height; GSH: grafted sinus height
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Figure 2. Vertical relationship between the
grafted sinus floor and implant apex by
Hatano et al..
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Figure 3. Periapical radiograph taken preoperatively (0),

months (2) and 12 months (3).

at 3

immediately postsurgically (1),
The remodeling of the graft area was evaluated using the

sinus graft remodeling index (SGRI) by Bragger et al..
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Table 6. Mean BL/IL and GSH/OSH change with time in lateral approach (mean+SD)

Time (months) BL/IL GSH/OSH
baseline 1,354+0,24 3.74+1,57
7~12 1,23+0,22%* 2.86+0,69*
13~24 1.23+0,26 2.64+0,66
25~36 1,25+0,22 2.67+0.57
37~48 0,95+0,14 2.21+0.37

*statistically significant p<0,01

BL, bone level; IL, implant length; GSH, grafted sinus height; OSH, original sinus height,
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Table 7. Mean BL/IL change with time in crestal approach (mean+SD)

Time (months) BL/IL
baseline 1.24+0.14
4~12 1.14+0.15*
13~24 1,15+0.20
25~36 1.08+0.17

*statistically significant p<0,01
BL, bone level; IL, implant length
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Figure 4. Scatter diagram and regression
line of BL/IL according to time after si-
nus floor elevation procedure in lateral
approach (p<0.01).
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Figure 5. Scatter diagram and regression
line of GSH/OSH according to time after
sinus floor elevation procedure in lateral
approach (p<0.05).
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Figure 6. Scatter diagram and regression
line of BL/IL according to time after si—
nus floor elevation procedure in crestal
approach (p<0.01).



Table 8. Mean BL/IL change with time in staged and simultaneous approaches (mean=+SD)

Time(months) Staged approach Simultaneous approach
baseline 1,32+0.29 1,.394+0.17
7~12 1,23+0,28 1,33%+0.19
13~24 1,15+0.28 1.36+0.14
25~36 1,16+0.31 1.23+0.18
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Figure 7. Mean BL/IL change with time
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after operation in lateral approach.
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Figure 11. Bar chart shows the proportion of
patients according to group and time af-
ter operation in crestal approach.
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—Abstract—

Radiographic change of grafted sinus floor after maxil—
lary sinus floor elevation and placement of dental implant

Sang—Ho Cho', Ok—Su Kim"’

Department of Periodontologyl, Dental Science Research Institute”

Chonnam National University

Loss of maxillary molar teeth leads to rapid loss of crestal bone and inferior expansion of the
maxillary sinus floor (secondary pneumatization), Rehabilitation of the site with osseointegrated
dental implants often represents a clinical challenge because of the insufficient bone volume resulted
from this phenomenon, Boyne & James proposed the classic procedure for maxillary sinus floor ele—
vation entails preparation of a trap door including the Schneiderian membrane in the lateral sinus
wall, Summers proposed another non—invasive method using a set of osteotome and the osteotome
sinus floor elevation (OSFE) was proposed for implant sites with at least 5—6mm of bone between the
alveolar crest and the maxillary sinus floor, The change of grafted material in maxillary sinus is
important for implant survival and the evaluation of graft height after maxillary sinus floor ele—
vation is composed of histologic evaluation and radiomorphometric evaluation, The aim of the present
study was radiographically evaluate the graft height change after maxillary sinus floor elevation and
the influence of the graft material type in height change and the bone remodeling of grafts in sinus,

A total of 59 patients (28 in lateral approach and 31 in crestal approach) who underwent maxillary
sinus floor elevation composed of lateral approach and crestal approach were radiographically fol—
lowed for up to about 48 months, Change in sinusgraft height were calculated with respect to im—
plant length (IL) and grafted sinus height(BL), It was evaluated the change of the graft height ac—
cording to time, the influence of the approach technique (staged approach and simultaneous ap—
proach) in lateral approach to change of the graft height, and the influence of the type of graft ma—
terials to change of the graft height, Patients were divided into three class based on the height of
the grafted sinus floor relative to the implant apex and evaluated the proportion change of that class
(Class I, in which the grafted sinus floor was above the implant apex; Class II, in which the implant
apex was level with the grafted sinus floor; and Class III, in which the grafted sinus floor was below
the implant apex). And it was evaluated th bone remodeling in sinus during 12 months using SGRI

(by Bragger et al),
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The result was like that;

Sinus graft height decreased significantly in both lateral approach and crestal approach in first 12
months (p<0.01), Significant difference was not observed between staged approach and simultaneous
approach in graft height change according to time in lateral approach, However, staged approach had
more height loss to simultaneous approach in all observed time, In lateral approach, there was sig—
nificant difference in BL/IL change according to the type of graft material (p<0,05). Autogenous bone
had maximum height loss and MBCP™ had minimum height loss, Class III and Class II was increased
by time in both lateral and crestal approach and Class I was decreased by time, SGRI was increased
statistically significantly from baseline to 3 months and 3 months(p<0.05) to 12 months(p<0.01) in
both approach,

From above mentioned results, we concluded that progressive sinus graft height reduction occurs
in both maxillary sinus floor elevation approaches and then stability of sinus graft height is
achieved, In case of autogenous bone or 1CB" single use, more reduction of sinusgraft height was
appeared, Therefore we speculated that the mixture of graft materials is preferable as a reduction of
graft materials, Increasing of the SGRI as time goes by explains the stability of implant, but addi—
tional histologic or computed tomographic study will be needed for accurate conclusion, From the ra—
diographic evaluation, we come to know that placement of dental implant with sinus floor elevation

is an effective procedure in atrophic maxillary reconstruction,

Key words : Maxillary sinus, graft material, sinus floor elevation technique
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