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Periimplant bone change after alveolar ridge preservation:
radiographic retrospective study

AlCIQL.Hr2 A1
[ =] — [=y=—ye]
Da-Eun Shim?, Eun-Kyoung Pangh?*

O|toqXtCHem 1 AFX| ol Strlatpl 7122 24%tat, 20| ntrhe} K| ntet o X| =3t
IDepartment of Clinical Oral Health Science, Graduate School of Clinical Dentistry, Ewha Womans University, Seoul, Republic of Korea
2Department of Periodontology, College of Medicine, Ewha Womans University, Seoul, Republic of Korea

Purpose. The aim of this study is to evaluate bone change around the implant in

ORCID iD:' patients who underwent alveolar ridge preservation for implantation in the pos-
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https://orcid.org/0000-0003-0978-9792 terior teeth using radiographic data measuring changes of mesial, distal crestal
Eun-Kyoung Pang bone level according to post-implantation, post-final prosthesis delivery and fol-

e oreicore 0000-0002 2633 10X low-up periods. Materials and methods. In total, 36 implants were placed in 32

patients. The mesial and distal crestal bone level of all the areas where alveolar
ridge preservation was performed uses panoramic images taken post-implanta-
tion, post-final prosthesis delivery, and follow-up period each was measured and
evaluated as a vertical value. The following factors were analyzed: associations
between changes of crestal bone level and factors (e.g., age, sex, systemic diseas-
es, dentist, implant location, tooth, bone type, membrane). The statistical analysis
was performed using the mean, standard deviation and independent t-test, paired
t-test (P < .05). Results. Analysis of crestal bone level differences between peri-
ods shows statistically significant differences (P < .05). There was no statistically
significant difference when the changes of crestal bone level between post-im-
plantation, post-final prosthesis delivery and follow-up periods were correlated
with each factors. Conclusion. After alveolar ridge preservation, bone around the
implant remained stable during the maintenance period without being affected
by the patient and surgical factors, and alveolar ridge preservation is considered a
clinically usable procedure. (J Korean Acad Prosthodont 2021;59:281-90)
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First search
: Patients 754

Extraction of anterior tooth (54 patients)

700
Extraction without ARP* (487 patients)
Y
213
No implantation (64 patients)
v
149
Loss of radiographic record and loss to
v follow-up (117 patients)
Final search: Patients 32,
Total implants 36

Fig. 1. Flow chart of patient selection.
"ARP: Alveolar Ridge Preservation
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-2 425 PACS (Picture Archiving and Communica-
tion System)9] ZAo|&4 =& A&l S4sto] H7}5ted

t} (Fig. 2).

ZAE A Z2A| oo A AZHE THA ] 7Y S HE
S 7I2A 2= £ X9l 7|F M (Ref) 2 B E 2249 A
2 AZg Aoz JETHE 1A vigo] HEYS AU=F
A (Mid) HP2 o] 2A SA3ISIh Y= A 2A| =0
S 5 U5 2451

Mesial Distal

B
Ref

Mid

Fig. 2. Radiographic measurement & schematic drawing of
assessment of crestal bone level. For vertical measurement,
reference line (Ref, black) was defined as the extended line
of the crest levels of the top of the fixture, and midline (Mid,
yellow) was the line passing through the center-most area
of the fixture bottom. A: Mesial crestal bone level, B: Distal
crestal bone level.
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CBL": Fixture height = Panoramic CBL length: Pan-
oramic fixture length

Panoramic CBL length X Fixture height

. CBL=
Panoramic fixture length

*CBL: Crestal bone level
T 4
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(Geistlich Pharma AG, Wolhusen, Switzerland)& 2-&
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Republic of Korea), 4-0 %+= 5-0 Vicryl® (Ethicon Inc.,
Bridgewater, NJ, USA), 3-0 %= 4-0 Biotex® (Purgo Biolog-
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]9} x| 24 HE4 $ 24 37|YS JZE Osstem TS

I1® (OSSTEM IMPLANT, Seoul, Republic of Korea), ITT

Fig. 3. Surgical technique.

After extraction. (A) a bone

graft material was placed in

the extraction socket where the
granulation tissue was removed,
(B) covered using membrane and
sutured.
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Table 1. Clinical characteristics of the patients

Clinical characteristics n=32

Sex Male 15 (46.9%)
Female 17 (53.1%)

Age (year) 60 < 8 (25%)
60 = 24 (75%)

Systemic diseases Diabetes mellitus 3(9.4%)
Hypertension 10 (31.3%)
Hyperlipidemia 5 (15.6%)
Others 10 (31.3%)
None 4(12.5%)
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Art.

Witk (P < .001)(Table 2).
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Clietx| ot & Ste| X 594 3%, 20214 7

T0 T1 T2

Fig. 4. Timeline of Crestal bone level measurement.
T0: Immediately after implant placement, T1: After final
prosthesis delivery, T2: Follow-up.

Table 2. Relationship between crestal bone level measured
by period
MCBL 5 DCBL
Mean £ SD Mean % SD
TO-T1 -0.092 £ 0.142* .000 -0.106 £ 0.121* .000
T1-T2 -0.052 £ 0.043* .000  -0.066 £ 0.080* .001
TO-T2 -0.149 + 0.182* .001  -0.179 £0.171* .000

T0: Immediately after implant placement, T1: After prosthetic placement,
T2: Follow-up

MCBL: Mesial crestal bone level, DCBL: Distal crestal bone level, SD: Stan-
dard deviation

*statistically significant (P <.001)
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Table 3. Relationship between crestal bone level change from immediately after implant placement to after final prosthesis

delivery and factor
Variables (n = 36) AMCBL

Mean * SD*

Sex Male (n = 15) 0.139 % 0.201
Female (n=21) 0.059 + 0.065

Age (year) 60<(n=10) 0.060 + 0.061
60 = (n=26) 0.105 *+ 0.162

Diabetes mellitus  yes (n=3) 0.320 = 0.443
no (n=33) 0.072 % 0.067

Hypertension yes (n=10) 0.142 £ 0.245
ho (n=26) 0.073 % 0.727

Hyperlipidemia yes (n=7) 0.066 * 0.077
no (n=29) 0.099 £ 0.154

Operator Professor (n=30) 0.092 = 0.154
Resident (n=6) 0.092 = 0.052

Location Maxilla (n=24) 0.066 = 0.060
Mandibula (n=12) 0.145 + 0.228

Tooth Premolar (n=13) 0.054 = 0.038
Molar (n=23) 0.114 £0.173

Bone type Particle (n=7) 0.099 £ 0.091
Block (n=29) 0.093 £ 0.155

Membrane Single layer (n=20) 0.112 +0.185
Double layer (n=16) 0.068 % 0.052

.093

406

434

.196

.589

.992

.260

228

.897

370

ADCBL

Mean * SD*
0.119 =£0.129
0.099 £ 0.116
0.109 £ 0.074
0.107 £ 0.135
0.183 = 0.292
0.100 % 0.099
0.121 = 0.149
0.101 =£0.110
0.063 £ 0.060
0.118 £0.129
0.091 £ 0.102
0.190 £ 0.177
0.100 = 0.112
0.121 £0.139
0.105 = 0.139
0.109 £ 0.111
0.080 £ 0.065
0.114 £ 0.130
0.113£0.151
0.101 £ 0.067

.636

957

.672

.676

282

.063

.637

.924

512

73

CBL: Crestal Bone level, ACBL: Crestal bone level change, AMCBL: Mesial crestal bone level change, ADCBL: Distal crestal bone level change, *SD: Standard

deviation

Table 4. Relationship between crestal bone level change from after final prosthesis delivery to follow-up and factor
ADCBL

. AMCBL
Variables (n=22)

Mean * SD*
Sex Male (n=8) 0.044 + 0.031
Female (n=14) 0.058 * 0.047
Age (year) 60<(n=8) 0.063 = 0.053
60 = (n=14) 0.047 £ 0.035
Diabetes mellitus  yes (n=3) 0.053 + 0.031
no (n=19) 0.053 + 0.044
Hypertension yes (n=6) 0.068 £ 0.027
no (n=16) 0.047 £ 0.045
Hyperlipidemia yes (n=3) 0.073 £ 0.046
no (n=19) 0.050 % 0.041
Operator Professor (n=20) 0.054 +0.041
Resident (n=2) 0.045 £ 0.064
Location Maxilla (n=15) 0.049 = 0.041
Mandibula (n=7) 0.060 = 0.044
Tooth Premolar (n=11) 0.044 = 0.036
Molar (n=11) 0.062 + 0.046
Bone type Particle (n=3) 0.040 £ 0.046
Block (n=19) 0.055 % 0.042
Membrane Single layer (n=9) 0.037 = 0.031
Double layer (n=13) 0.064 % 0.045

458

419

979

293

.369

791

.588

318

.582

136

Mean * SD*
0.123 £0.115
0.052 = 0.042
0.085 = 0.053
0.074 £ 0.096
0.180 £ 0.175
0.062 + 0.049
0.147 £0.118
0.052 £ 0.046
0.067 = 0.065
0.080 % 0.086
0.081 £ 0.085
0.045 +0.021
0.061 £ 0.062
0.114 = 0.110
0.050 £ 0.050
0.106 % 0.099
0.037 = 0.021
0.084 £ 0.086
0.077 £ 0.110
0.079 £ 0.060

133

761

.362

.108

.808

.566

157

114

.362

.961

CBL: Crestal Bone level, ACBL: Crestal bone level change, AMCBL: Mesial crestal bone level change, ADCBL: Distal crestal bone level change, *SD: Standard

deviation
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Table 5. Relationship between crestal bone level change from immediately after implant placement to follow-up and factor

. AMCBL ADCBL
Variables (n =22)
mean *+ SD* mean * SD*
Sex Male (n=8) 0.215+0.283 0.271 = 0.247
203 .054
Female (n=14) 0.111 +£0.077 0.126 +0.078
Age (year) 60<(n=38) 0.135 = 0.082 297 0.168 = 0.087 817
60 = (n=14) 0.156 = 0.223 ' 0.186 * 0.207 '
Diabetes mellitus  yes (n=3) 0.367 = 0.475 0.363 = 0.452
455 .500
no (n=19) 0.114 £+ 0.065 0.150 % 0.069
Hypertension yes (n=6) 0.255 £ 0.325 0.282 £ 0.300
323 .305
no (n=16) 0.109 % 0.069 0.141 £ 0.071
Hyperlipidemia yes (n=3) 0.120 + 0.082 0.137 £0.121
77 .655
no (n=19) 0.153 £ 0.194 0.186 = 0.179
Operator Professor (n=20) 0.149 +0.190 977 0.180 = 0.180 973
Resident (n=2) 0.145 + 0.092 : 0.175 + 0.021 :
Location Maxilla (n=15) 0.105 = 0.063 281 0.132 +0.081 192
Mandibula (n=7) 0.132 + 0.081 : 0.280 + 0.264 :
Tooth Premolar (n=11) 0.088 = 0.048 0.126 £ 0.082
121 145
Molar (n=11) 0.209 = 0.243 0.233 £0.220
Bone type Particle (n=3) 0.117 £ 0.081 0.140 £ 0.062
752 .681
Block (n=19) 0.154 = 0.194 0.185 *+0.183
Membrane Single layer (n=9) 0.177 £ 0.276 0.220 +0.251
.560 .363
Double layer (n=13) 0.129 +0.077 0.151 + 0.085

CBL: Crestal Bone level, ACBL: Crestal bone level change, AMCBL: Mesial crestal bone level change, ADCBL: Distal crestal bone level change, *SD: Standard
deviation
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