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Prevalence and risk factors of peri-implantitis: A retrospective study
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Purpose: The study analyzed the prevalence of peri-implantitis and factors which may have affected the disease. Materials and methods: This study based on medical

records and radiographs of 422 patients (853 implant cases) who visited Ewha Womans University Mokdong Hospital Dental Center from January 1, 2012 to December 31,

2016. Generalized estimation equations (GEE) was utilized to determine the statistical relationship between peri-implantitis and each element, and the cumulative prevalence

of peri-implantitis during the observation period was obtained by using the Kaplan Meier Method. Results: The prevalence rate of peri-implantitis at the patient level resulted
in 7.3% (31 patients out of a total of 422 patients), and at the implant level 5.5% (47 implants out of a total of 853 implants). Sex, GBR, guided bone regeneration (GBR) and
functional loading periods had statistical significance with the occurrence of peri-implantitis. Upon analysis of the cumulative prevalence of peri-implantitis in terms of

implant follow-up period, the first case of peri-implantitis occurred at 9 months after the placement of an implant, and the prevalence of peri-implantitis showed a non-linear

rise over time without a hint of a critical point. Conclusion: The prevalence of peri-implantitis at the patient level and the implant were 7.3% and 5.5%, respectively. Male,
implant installed with GBR and longer Functional Loading Periods were related with the risk of peri-implantitis. (J Korean Acad Prosthodont 2019;57:8-17)
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prosthesis, SCRP) 1. SIX[O| UMl EH L 2
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of REE oIz (1) Bt B
A} cigHRI (<} ARl Q) E 2 elR]) A 9 Q2 0 & 9 @450l g BAle] 2
b QI Al ZHE Ex|jojH & T 2ot A A B Ak 20278(47.9%), o
K= 2207H(52.1%) 0.2 Ve o, SHX= 479H(11.1%), H]

3.EAE

it

of

Al 2412 SAS 9.3(SAS Institute, Cary, NC, USA) Z &1
Mg o™, 4 A3} P value gFo] 21422 0.05 Bfgk
; %711*51 Aoz gojsitn doslnth 7|5 A BA9]
, Al ol whet i dAE -oF HAE (%)= AaHE A Alst

PSTE FoHH &4 e A als Fristaxt &

g fo

5

l‘-it-‘a 32 oX 1o o

?} FA 7 A (generalized estimation equations, GEE)S A}
510 Y%= (odds ratio)2} 95% 41217 confidence interval,
CI)— AFESEIT) ZF @4 g Qlof| s T A4S 43
o].Oﬂ ou:] /\}_g]o]:llo}x% Q9lo] X g__j oqaﬂ_,jr 01-7;1] r:]-tﬂak _E,_lﬁv
A3} P valueZ} < 0.1 Q1 891 thHEFE Ao Zgoto] 4
& ol B 71§ YRS A AR

Kaplan-Meier method & A}-&-5}0] 371513t
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Table 1. Patient-related risk variables for peri-implantitis

Variable Range Patient numbers  Percentage (%)
Age (years) <20 9 2.1
21-30 17 4.0
31-40 33 7.8
41-50 84 20.0
51-60 124 29.4
61-70 101 239
71-80 45 10.7
>80 9 2.1
Gender Male 202 479
Female 220 52.1
Smoking Yes 47 11.1
No 375 88.9
Periodontitis Yes 395 93.6
history No 27 6.4
Compliance Complete 37 8.7
Excellent 227 53.7
Erratic 89 21.1
Non 69 16.5
Total 422 100.0
10

GIRF= 3757(88.9%) 2 LFERGT) x]FEASE 7|gEo] gl
9Jr7<}b 39513(93.6%), 7|2 o] gl SRH= 27(6.4%) 0.2
UFEFST) (Table 1).

= =

ZHES oS3 2okt At %‘%—%Lg AlEg &A= 1
B(51.2%), shetoll ARk #HAb= 20678(48.8%) & 2 LFEHT O
o, 2R ]olsRl= 413H(97.9%), Fx|0 Pt A= 9t

o2 Uetygtt olZeE Al A] GBRE 3§t SRt = 2()3131
(48.1%), GBRE 3}X| &-& 3HAH= 219H(51.9%) 0.2 LFEFFO.
o, b R]7F AFARIQ1 A} 35475(83.9%), AETHESQ] &AL 45
H(10.7%), 2|91 BER}F 237(5. 4%) © 2 UERGTH (Table 2). B
A& 75} 7170 et 32 170 L(FEHAL 17.2)0]]

Table 2. Implant-related risk variables for peri-implantitis

Variable Range Patient numbers Percentage (%)
Implant position Maxilla 216 512
Mandible 206 48.8
Non-molar 90 213
Molar 332 78.7
Edentulism Full 9 2.1
Partial 413 979
Implant diameter (mm)  <3.75 41 9.7
3.75-45 171 40.5
>45 210 49.8
Implant length (mm) <10 21 5.0
10-15 401 95.0
>15 0 0
Staging 1-stage 299 70.9
2-stage 123 29.1
GBR Yes 203 48.1
No 219 519
Connection type Screw 48 114
Cemented 57 13.5
SCRP 317 75.1
Prosthetic type Fixed 406 96.2
Removable 16 3.8
Opposite tooth Natural 354 83.9
Implant 45 10.7
Denture 23 54
Existence of Adjacent Yes 138 32.7
Implant No 284 67.3
Total 422 100.0

GBR: guided bone regeneration, SCRP: screw-cement retained prosthesis
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YBTUE FOIGY FYEL TR FEANM 73%, YSVE

(1) B B Q.40 BE YBVE FIGY 43 F

UBTE TG FHEL S0l A 2.9%= 7P Bl 1f
BB OB, g4 3.6%, old 1.9%gich. XIF A F1gEo]
bl NP B SolHE f5EO] 5.5%01 v 7]gEo]
= et W A9 G (Table 4).

~

2) YETE T Q4o hE USTE FOH FHE
AEZTE FH o] USTE F Aotof AlHE dZ
2ZFE L 3.9%, 5}t 1.6%2 e 1, GBR

Table 3. Prevalence of peri-implantitis

GBRE SHA| 92 7375 1.7% RoH, tigA]7F RFAR]Q1 735
4.2%, YELE 4 0.7%, 9xIQ] A= 0.6%= UErt
(Table 5).
3. YUsket SHUHAS 013t R A0| T 24
() xR HE a4
ThH B A3} YBVE Folde] 9L HA 5 Y
F ddzdo] frofsirl wal gl Ao et

Aol 14 57} uich, ASHE FLHo] AL 7Hs/do] oF
0.984H (95% CI 0.96-1.00) ¥ A 0 2 L}ELTE (Table 6).

QZHE T Q AoAE= GBROE, Connection type, B3

Table 5. Prevalence of peri-implantitis according to patient-related risk variables

Variables Numbers Prevalence (%) Variable Range Implant numbers Prevalence (%)
Patient level ~ Patients with peri-implantitis 31 7.3% Implant position Maxilla 33 3.9
Total patients 422 Mandible 14 1.6
Implant level Implants with peri-implantitis 47 5.5% Non-molar 9 1.9
Total implants 853 Molar 38 3.6
Edentulism Full 6 0.7
Partial 41 4.8
Implant diameter (mm)  <3.75 2 0.2
Table 4. Prevalence of peri-implantitis according to patient-related risk variables 375-45 16 1.9
Variable Range Implant numbers ~ Prevalence (%) >45 29 34
Age (years) <20 0 0 Implant length (mm) <10 3 0.4
21-30 0 0 10-15 44 5.1
31-40 4 0.5 >15 0 0
41-50 10 12 Staging 1-stage 31 3.6
51-60 25 29 2-stage 16 1.9
61-70 6 0.7 GBR Yes 32 3.8
71-80 2 0.2 No 15 1.7
>80 0 0 Connection type Screw 10 1.2
Gender Male 31 3.6 Cemented 2 0.2
Female 16 1.9 SCRP 35 4.1
Smoking Yes 10 1.2 Prosthetic type Fixed 42 4.9
No 37 43 Removable 5 0.6
Periodontitis Yes 47 55 Opposite tooth Natural 36 42
history No 0 0 Implant 6 0.7
Compliance Complete 2 0.2 Denture 5 0.6
Excellent 28 3.3 Existence of Adjacent ~ Yes 23 2.8
Erratic 6 0.7 Implant No 24 2.7
Non 11 13 Total 47 55
Total 47 5.5 GBR: guided bone regeneration, SCRP: screw-cement retained prosthesis
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2 2aprizto] felapA] Aol ke Ao et

GBR& Al3gt Shxtoll A ETE Fejdo] EAS 71Hs/d0]
GBRS A|8¥5}1x] 942 SEAMET} 2.2841(95% CI 1.09-4.77) =
Qktt. Cemented type2] 73-%- Screw typel] 749Kt} YZHE

FAFol FAL 7Hs/g0] 0.184H Setom, HEE F3517]7ko]

IAY 714 S JBTE Feigo] BT 7F54o] 1.06H)
#) spobick. 3k, sjofo] ABUES AT A Flol A7
S AeHT ASTUE Fgo] BT 7HAd0] 0.49H] H3te
of, RRRotd B¢ HRxierel A9 Rrt FUE F9Y
o] &gk 7ks/gol 0.29u Sekon; FAVY froleEa HAo
(Table 7).

E Connection type, 2 EE&E
A e
o] QEE F9I% WA S o2 Holg Tl gl 2
o2 Uehgith. ofdmch dge] A%, oF 2.78(95% CI 1.13-
6.60) ABTE 79190 W $1Fo] 3k, GBR Al 2}
© 2ix] oko skxtol] vls] 2.938(95% CI 1.22-6.47) BHAi <]

1o
o £t EE HUE BalyRlo] 194 F1A4E ABUE
7919 YSEL 1.06512(95% CI 1.04-1.00) Z7}5He Z

S H St} (Table 8).

Table 6. Univariate GEE analysis for patient-related variables associated with the occurrence of peri-implantitis

Variables OR s P value
Lower Upper
Age 0.9801 0.9625 0.9980 0.0298
Gender Male/Female 1.8621 0.8553 4.0541 0.1173
Smoking Yes/No 1.6406 0.5649 4.7648 0.3628
Periodontitis history* Yes/No NA NA NA NA
Compliance Excellent/Complete 2.4743 0.3122 19.6090 0.3910
Erratic/Complete 1.4906 0.1616 13.7455 0.7247
Non/Complete 3.5909 0.4197 30.7220 0.2431
GEE: generalized estimation equations, CI: confidence interval, OR: odds ratio, NA: not appropriate
*The distribution of the number of subjects is not appropriate and the OR is not calculated.
Table 7. Univariate GEE analysis for implant-related variables associated with the occurrence of peri-implantitis
. 95% CI
Variables OR P value
Lower Upper
Implant position Mandible/Maxilla 0.4900 0.2221 1.0812 0.0773
Molar/Non-molar 1.0951 0.4039 2.9692 0.8583
Edentulism Partial/Full 0.2917 0.0747 1.1396 0.0764
Implant diameter (mm) 1.5696 0.7746 3.1801 0.2109
Implant length (mm) 0.9082 0.2908 2.8363 0.8684
Staging 2-stage/1-stage 1.0478 0.4443 2.4708 0.9151
GBR Yes/No 2.2756 1.0853 4.7714 0.0295
Connection type Cemented/Screw 0.1793 0.0363 0.8865 0.0351
SCRP/Screw 0.6212 0.2283 1.6897 0.3510
Prosthetic type Fixed/Removable 2.0617 0.3932 10.8107 0.3921
Functional loading periods (month) 1.0568 1.0403 1.0735 <0.0001
Opposite tooth Implant/Natural 0.5282 0.1892 1.4748 0.2231
Denture/Natural 1.8734 0.3637 9.6498 0.4529
Existence of adjacent Implant No/Yes 0.8593 0.3928 1.8799 0.7043

GEE: generalized estimation equations, CI: confidence interval, GBR: guided bone regeneration, OR: odds ratio, SCRP: screw-cement retained prosthesis

12

Cfstr|ateAstsIX| 574 15, 20199 1Y



O - BHHA -0 428 QUSRE 9l0l0] QB U R AR et 53 o7
Table 8. Multivariate GEE analysis for variables associated with the occurrence of peri-implantitis
Variables OR o P value
Lower Upper
Age 0.9844 0.9614 1.0080 0.1947
Gender Male/Female 2.7306 1.1292 6.6029 0.0258
Implant position Mandible/Maxilla 0.5973 0.2547 1.4011 0.2362
Edentulism Partial/Full 0.2815 0.0534 1.4842 0.1351
GBR Yes/No 2.9335 1.3306 6.4672 0.0076
Connection type Cemented/Screw 0.4305 0.0970 1.9105 0.2677
SCRP/Screw 1.2198 0.4195 3.5467 0.7152
Functional loading periods (month) 1.0647 1.0419 1.0882 <0.0001

GEE: generalized estimation equations, CI: confidence interval, GBR: guided bone regeneration, OR: odds ratio, SCRP: screw-cement retained prosthesis
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Fig. 1. Risk factors of implant according to follow-up period using Kaplan
Meier method.
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