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Factors associated with the survival rate and the marginal bone loss of

dental implant over 7-years loading

Jung-Hyeok Choi, Jae-kwon Koh, Eun-Young Kwon, Ji-Young Joo, Ju-Youn Lee, Hyun-Joo Kim*
Department of Periodontology, School of Dentistry, Pusan National University, Dental Research Institute, Yangsan, Republic

of Korea

Purpose: The purpose of this study was to analyze the factors affecting the survival rate and the marginal bone level of dental
implants that have functioned over 7-years. Materials and Methods: In 92 patients, 178 dental implants were included. Implant-
related factors (diameter, length, prosthetic splint), patient-related factors (gender, smoking, plaque index, compliance to supportive
periodontal therapy) and surgery-related factors (proficiency of surgeon, bone graft) were evaluated via clinical and radiographic
examination. The marginal bone level was determined by intraoral standard radiography at the mesial and distal aspects of each
implant using an image analysis software program. Results: The survival rate of all the implants was 94.94% and the marginal bone
level was 0.89 £ 1.05 mm, these results are consistent with other studies that present long-term good clinical results. Implant
length and plaque index among several factors were statistically significant for implant survival rate (P < 0.05). Smoking and the
presence of regeneration surgery were statistically significant for the marginal bone level (P < 0.05). Conclusion: Dental implant
that have functioned over 7-years showed favorable long-term survival rates and marginal bone level. Implant length and plaque
control should be considered for improving the long-term clinical results. It is needed that careful application of bone regeneration
technique and smoking control for maintaining of marginal bone level. (J Dent Rehabil Appl Sci 2018;34(2):116-26)
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Fig. 1. Distances from bone to implant (mesial, distal)
were determined.
A - B: Distance of marginal bone level (mesial)
A - B’: Distance of marginal bone level (distal)
A - C: Length of fixture (implant-abutment junction-apex)
X = (A - B) * Fixture length / (A - C)
= (A - B’) * Fixture length / (A - C)
Mean marginal bone level = (x +X’) / 2
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Table 1. Distribution of implants according to variable
factors

Survived Failed Total
implant N implant N implant N
(%) (%0) (%)
Age
<49 27 (15.2) 0 (0) 27 (15.2)
50 - 59 60 (33.7) 6 (3.3) 66 (37.0)
60 - 69 58 (32.6) 3(1.7) 61 (34.3)
> 70 24 (13.5) 0 (0) 24 (13.5)
Loading period
1y 11 (6.2) 0 (0) 11 (6.2)
10Y 30 (16.9) 5(2.8) 35 (19.7)
9Y 36 (20.2) 2 (1.0) 38 (21.2)
8Y 29 (16.3) 1 (0.6) 30 (16.9)
7Y 63 (35.4) 1 (0.6) 64 (36.0)
Length
8.5 15 (8.4) 2(1.1) 17 (9.5)
10 50 (28.1) 5 (2.8) 55 (33.9)
115 60 (33.7) 1 (0.6) 61 (34.3)
13 44 (24.7) 1 (0.6) 45 (25.3)
Diameter
33 3(1.7) 0 (0) 3(1.7)
3.75 6 (3.4) 0 (0) 6 (3.4)
4 51 (28.6) 3 (1.7) 54 (30.3)
5 109 (61.2) 6 (3.4) 115 (64.6)
Position
Maxillary 5(2.8) 0(0) 528
Ic\g?fi‘iary 5(2.8) 0 (0) 5(2.8)
ﬁfigfg 65 (36.5) 4(2.3) 69 (38.8)
ﬁgﬁﬂi‘lhr 2 (1.1) 0 (0) 2 (1.1)
Mandibular g (q) 00) 00)
Mandibular g, (54 7y 5(2.8) 97 (54.5)
posterior
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2. USHE HES0| 2 F= 2% o] HEEIL(P < 005) 273, A 9, BEE v
e YEUE AEST AR f9/d0] BEE
UETE 321, &} 8¢, & Q¥ ASTHE AE K] e¥oket. SR} "Joﬂf\i ARl e dEHE AEEY
23ho] JUBAL BTN (Table 2). YBHE Q2lo]  FAR ool BAELIP < 0.05), A, FA §
qQERE Qolt QEVE AESTH FARA §O4 B $ANFAR 2SEE ABAE AERT FAR
Table 2. Association of implant survival rate with variable factors by binary logistic regression analysis
Survixlr\?doimplant Failed if)nplant Total irglplant Survi;ral rate P value
(o) N (%) N (%) (o)
Implant Length
factors =10 65 (36.5) 7 (3.9 72 (40.4) 90.3 0.034*
=115 104 (58.4) 2 (1.2 106 (59.6) 98.1
Diameter
=4 60 (33.7) 3(1.7) 63 (35.4) 95.2 0.843
=5 109 (61.2) 6(3.4) 115 (64.06) 94.8
Position
Maxilla 75 (42.1) 4 (2.3) 9 (44.4) 94.9 0.666
Mandible 94 (52.8) 5(2.8) 9 (55.6) 94.9
Prosthesis splinting
Yes 102 (57.3) 6 (3.4) 108 (60.7) 94.4 0.913
No 67 (37.6) 3(1.7) 70 (39.3) 95.7
Patient Gender
factors Male 49 (27.5) 5(2.8) 54 (30.3) 90.7 0.168
Female 120 (67.4) 4 (2.3) 124 (69.7) 96.8
Smoking
Yes 17 (9.6) 2 (1.1) 19 (10.7) 89.5 0.914
No 152 (85.4) 7 (3.9) 159 (89.3) 95.6
Plaque index
0 113 (66.1) 1 (0.6) 114 (66.7) 99.1 0.025*
1 51 (29.8) 0 (0) 51 (29.8) 100 j**
2 5(2.9) 1 (0.6) 6 (3.5) 83.3
SPT (month)
<6 91 (51.2) 4 (2.2 95 (53.4) 95.8 0.082
>6 78 (43.8) 5(2.8) 83 (46.6) 93.9
Surgery Regenerative surgery
factors Yes 70 (39.3) 4(2.3) 74 (41.6) 94.6 0.737
No 99 (55.6) 5(2.8) 104 (58.4) 95.2
Surgeon experience
1" Resident 22 (12.4) 0 (0) 22 (12.4) 100 0.998
2™ Resident 73 (41.0) 5(2.8) 78 (43.8) 93.6
3" Resident 57 (32.0) 422 61 (34.2) 93.4
Professor 17 (9.6) 0 (0) 17 (9.6) 100

* P <0.05,* P<0.01.
SPT: supportive periodontal therapy.

Plaque index was analyzed by one way ANOVA for comparison between variables.
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Table 3. Association of implant survival rate with variable factors by multiple regression analysis

B £ SE t P value
Length 9.364 *+ 3.482 2.689 0.008*
Plaque index -4.759 = 1.465 -0.190 -2.200 0.042*

* P <0.05.
SE: standard errors.
Data are shown as mean * standard deviation.
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Table 4. Association of marginal bone level with variable factors by student’s T-test and One-way ANOVA

Marginal bone level (mm)

. ] P value
Mesial Distal Mean
Implant Length
factors =10 0.83 +0.93 0.87 + 1.05 0.85 + 0.92 0.894
=115 0.91 +1.20 092+ 1.14 0.92 +1.12
Diameter
=4 095+ 1.11 1.01 £ 0.98 0.98 + 1.00 0.744
=5 0.84 + 1.10 0.84 + 1.17 0.84 + 1.07
Position
Maxilla 0.97 +1.24 094 +1.12 0.95 + 1.11 0.207
Mandible 0.80 + 0.97 0.87 £+ 1.10 0.84 £ 1.00
Prosthesis splinting
Yes 0.97 £ 1.20 1.03 + 1.23 1.00 + 1.15 0.083
No 0.73 £ 0.92 0.70 £ 0.84 0.72 £ 0.85
Patient Gender
factors Male 0.88 + 1.02 0.87 + 1.11 0.88 + 1.02 0.123
Female 0.88 = 1.14 091 +1.11 0.89 + 1.06
Smoking
Yes 1.85 £ 0.98 1.94 £ 1.19 1.90 £ 1.05 0.000%*
No 0.77 £ 1.06 0.78 £1.03 0.78 £ 0.99
Plaque index
0 0.79 + 1.14 0.81 £ 1.17 0.80 £ 1.10 0.208
1 1.06 + 1.03 1.05 + 1.36 1.06 £ 0.93
2 1.08 £ 0.78 1.23 £ 0.71 1.15+0.72
SPT (month)
<6 094+ 1.13 099 +£1.13 0.97 £ 1.08 0.104
>6 0.80 £ 1.07 0.80 £ 1.08 0.80 £ 1.01
Surgery Regenerative surgery
factors Yes 1.11 £1.26 1.16 £ 1.25 1.14 £ 1.21 0.014*
No 0.73 £ 0.96 0.74 £ 0.98 0.73 £ 0.91
Surgeon experience
1* Resident 0.84 + 1.09 0.89 + 1.11 0.87 + 1.12 0.470
2™ Resident 0.81 £ 0.94 0.87 + 1.38 0.84 £ 0.95
3" Resident 0.85 + 1.11 0.87 +1.23 0.86 + 0.89
Professor 1.21 £1.20 0.98 + 1.08 1.09 + 1.09

* P <0.05,% P<0.01.

Data are shown as mean * standard deviation.

Plaque index and surgeon experience were analyzed by one-way ANOVA for comparison between variables. Another factors were analyzed by
Student’s t-test.

Table 5. Association of marginal bone level of implants with variable factors by multiple regression analysis

B £SE B8 t P value
Smoking 1.323 £ 0.277 0.381 4.783 0.000%*
Regenerative surgery 0.348 £ 0.159 0.162 2.184 0.030*

* P <0.05,* P<0.01.
SE.: standard errors.
Data are shown as mean * standard deviation.
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