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periodontitis and malocclusion
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ABSTRACT Objective: To evaluate the clinical effect and safety of periodontal-orthodontic treatment in
patients with aggressive periodontitis ( AgP) and malocclusion. Methods: A retrospective analysis was
conducted in 25 AgP patients, who had received periodontal-orthodontic treatment in Peking University
School and Hospital of Stomatology. Clinical indexes, including probing depth (PD), bleeding index
(BI) and percentage of sites with bleeding on probing (BOP% ) were evaluated at three time points;
Baseline (TO) ; active periodontal treatment finished and before orthodontic treatment (T1); and after
orthodontic treatment (T2). Also changes of ratio of the residual alveolar bone height (RBH) and the
occurrence of root resorption were evaluated by periapical radiographs. Results: (1) Compared with TO,
all the clinical parameters including PD, BI, BOP% and percentage of sites with PD >3 mm were signifi-
cantly improved (P <0.001). (2) Significant difference was observed in the average RBH between TO
(68.37% +15.60% and T2 (70.27% +14.23% ). RBH in upper incisors [ (58.79% +16.71% at
TO, 65.54% (55.74% , 78.13% ) at T2 ], upper canines [ 77.62% (66.06% , 87.17% ) at TO,
79.57% (69. 75% , 86.52% ) at T2 ] and upper molars [ 74. 30% (61.69% , 84.45% ) at T0,
76.76% (68.12% , 85.09% ) at T2 ] showed significant increase (P <0.05). (3) After orthodontic
treatment, varying degrees of root resorption occurred in (23.94% =+ 13.45% ) of teeth per capita,
among which the lower and upper incisors showed the highest incidence (68.48% and 65.31% in homo-
geneous teeth, respectively). Conclusion: After active periodontal treatment, orthodontic treatment in
AgP patients had not aggravated inflammation and alveolar bone resorption; root resorption occurred in
two-thirds of incisors approximately.
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A(A,), root apex; O( O, ), midpoint of the line between mesial and dis-
tal cemento-enamel junction (CEJ); M(M, ), the top of the mesial al-
veolar bone crest; D(D, ), the top of the distal alveolar bone crest; M’
(M,;’), D’ (D,’), the projection of M( M, )and D(D, )in the CEJ
line direction on line AO(A, 0, ) segment; I(I, ), the midpoint of the in-
cisal edge; Ry(R,), root length; C,(C,), crown length.
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Figure 1 Method of measuring the residual alveolar bone
height of upper anterior teeth
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Table 1 Analysis of periodontal parameters at baseline, before and after orthodontic treatment (n =25)

Items TO (baseline)

Tl T2

PD/mm 4.61 +0.87

PD 4 -5 mm/% 41.67 (35.23, 47.90)
PD 6 -7 mm/% 18.45 (9.25, 27.90)
PD >7 mm/% 4.17 (0.90, 8.93)
BI 3.46 (2.92, 3.96)

BOP% 100.00 (98.00, 100.00)

9.33 (6.17, 14.88) *

73.00 (35.25,94.75) "

2.64£0.31" 2.62 (2.42,2.85)"

9.26 (3.16, 16.35) *

0(0,9.05)" 0(0,1.54)"
0 0"
1.70 £0.64 " 1.75+£0.79 "

61.00 (28.75,94.75) "

PD, pocket depth; BI, the average bleeding index; BOP% , the percentage of sites with bleeding on probing; TO (baseline) , pre-treatment; T1,
active periodontal treatment finished, before orthodontic treatment; T2, after orthodontic treatment. Data are shown as x +s or median (interquartile

range). * P <0.001 vs. TO.
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56.08% +12.27% . 5 TO MILL, *F JH-IE WA 7 J5
(T2) 45 2F (i) RBH %3 523 s 4, 4x 11 %F RBH
N 70.27% +14.23% 3% W] 5. (P <0.001),

Horp FYIFTO W 58.79% +16.71% , T2 H65.54%
(55.74% , 78.13% ). I 43 5 [ TO Ky 77.62%
(66.06% , 87.17%), T2 % 79.57% ( 69.75% ,
86.52% )1 K I FE o [ TO Hy 74.30% ( 61.69%
84.45% ) T2 2}y 76.76% (68.12% ,85.09% ) 1347 J5
Hwgw bz BASIH¥E X (P <0.05,
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Table 2 Changes in ratio of the residual alveolar bone height before and after periodontal-orthodontic treatment

Tooth RBH/% P
TO (baseline) ™
Upper incisors 58.79 £16.71 65.54 (55.74,78.13) <0.001
Lower incisors 56.08 £12.27 56.19 £12.25 0.759
Upper canines 77.62 (66.06,87.17) 79.57 (69.75,86.52) 0.039
Lower canines 72.49 £11.94 72.27 (64.44,80.63) 0.677
Upper premolars 73.03 £13.22 75.37 (66.18,83.30) 0.770
Lower premolars 74.68 (67.09,81.67) 74.38 £9.46 0.238
Upper molars 74.30 (61.69,84.45) 76.76 (68.12,85.09) 0.002
Lower molars 74.57 (59.71,82.52) 71.94 £12.76 0.374
Total 68.37 £15.60 70.27 +14.23 <0.001

TO (baseline) , pre-treatment; T2, after orthodontic treatment; RBH, ratio of the residual alveolar bone height.
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Table 3 Incidence of root resorption at different sites after orthodontic treatment
n(% )
Tooth 1 degree RR 2 degree RR 3 degree RR Total

Upper incisors (n =98) 20 (20.41) 40 (40.82) 4 (4.08) 64 (65.31)
Lower incisors (n=92) 39 (42.39) 24 (26.09) 0 63 (68.48)
Upper canines (n =48) 1 (2.08) 3 (6.25) 0 4 (8.33)
Lower canines (n =50) 2 (4.00) 2 (4.00) 0 4 (8.00)
Upper premolars (n =98) 13 (13.27) 3 (3.06) 0 16 (16.33)
Lower premolars (n =97) 6 (6.19) 3 (3.09) 0 9 (9.28)
Upper molars (n =94) 0 0 0 0
Lower molars (n =99) 0 1(1.01) 0 1 (1.01)
Total (n=676) 81 (11.98) 76 (11.24) 4 (0.59) 161 (23.82)

RR, root resorption.
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BI, bleeding index; PD, probing depth; B, buccal; L, lingual.
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Figure 2  Clinical periodontal measurements (A) and periapical radiographs (B) before treatment
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BI, bleeding index; PD, probing depth; B, buccal; L, lingual.
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Figure 3  Clinical photographs (A) and periodontal measurements (B) before orthodontic treatment
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Figure 4 Clinical photographs (A) and periapical radiographs (B) after orthodontic treatment
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Figure 5 Clinical periodontal measurements at 2 months after orthodontic treatment
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Figure 6 Periapical radiographs (A) and periodontal measurements (B) at 3.5 years after orthodontic treatment

3 it

AgP B S B F IR TR R A5, 5
BUAT S 1 B T L S 5 AR T | of LIS R ) I Wy
TR R I F 22 PR (RS AE )2 A 2R B
Bk IEMGIGY T DTS S AT TRI B, R A
B R AT BRAR QI , HEST 215 1) T B8 B 42 ) 1 A
JEIZES, AT i TR AgP B 14 D) RE MG 56 24 ]
L AgP BE RGAIT I E B, (A T A
SF R AP R R BT TE RN R 2
M AgP [BE A AL BE— IR, RS Al

(R SER:b] F i

AT AgP B e 2l oF A AR T )5 oF
JEIRAEAT 2 A R ], IE W RT (T1) (9 28 J4 i PR 4
br, G145 PD BI .BOP% LA}z PD >3 mm B[R] R
T AGRITE 7 L, BB (TO) A RFFER(P <
0.001) o IEMRFAY I A) HEAT ™48 1) oF JE 47, 1E e
Ja (T2) 5 IERFRT (T1) B R bR 22 7 RS2 58
SCL M H T2 (5 BOP% A7 U/ N 3, B AgP SR 1
IEWHAYT G A R RAR S A, IEWHATT e 22l 5E

X IERRTRT | A B AS A FO A A B, I IR 4
HFR)FY) RBH R3S, EOIF  LRA VR



om ko o oM (O FOE R )
- 66 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.49 No.1 Feb. 2017

T R RN Go it 5 X, $ R IR R B A N
i AgP B MW (E1F— P20, AR5
SRk S B 07 v WA S AR G 7 RBH
iR T TR, HEBR T A AR IR A AR K el
SXot 0L 160 R, B0 % X0 A L S e T A 4
ORI

R AR IR IT A B 5, G,
PRS2 38 ek T W A, R A A
JOE S H T B R A R LR A B,
ARFA AL WE ST, AR K E
R R R BB BT R ORI A 44, F
R R AR 0 T 8 I TR 3 97 4 R A 0 — 2B ek
2l TESE B 0 A ok A R K 0 el ) R
PR TR 96 BB 3, IE W 1 FH B RS I 4 A R
P2 PR AR AT R S A s B R
FlZctE.

O JE AR T AR AR R ) 2 v R A S
2,25 BIRFE A 8 i3k 19 8 AE IE T EAT T
FRFAR, Kb 13 55058 1 76 B R oh s (3 5
EBEIF 6 WUN B 2 W EEE T 1R R
1 BRI 17 R AR TR A 36 4 0T ke
ARIEA T PSR 9 T I B alAE 5 AR
X 13 Wi 5F TO i} RBH K 58. 13% +16.79% ,
T2 WS35 RBH 2 68.55% + 14. 14% | 47 3 5k 1
(P <0.05), 5LAAERTEH A 8 A T RS
EWFAYT 25 B— 7 JESE T o R AR T
A2 AR B e BRI SR R —

AHFSE K BLIE WIS b Y02 & A A AR R A
FE AR AT, 2051 A 65. 31% F1 68. 48% , 4347 J& K A]
RESE RE WIS I T U1 B A7 76 4 A8
(RBH A2 60% ) , [a] i R &R 43 58 5 B E i A
TR R R i KA R IE AT ol
1 P A BB A5 1) i A e SR R A TR
IS R, P AR TSR

Melsen 251" BORIFSE FEAGS K EIF, BT ot
EAR N0 ~3.5 mm, Z5RHEFHRAET 1 ~
3 mm AR AR . IR RS g CBCT &
S, A IR L I AR B Sh s AR RS e,
HRAE 2 HE B I RS 3l it B O, 2 AR R A 1 o R A
AR RN FE S A B R R TR AR R
SEARMERE L) (EABETE R GO R, 4R %
BT Vi 9 R RSCA 8 B BV SCR B AR ) 1/
4,404 W EYIF(0.59% ) RAET 3 EEM S (IS
R 1/4) o ARBFSE o R T R IE BRI 248
(14 A 200 0 I IR I 2 R T A0 22 R vk b

A A RPN R] T —E/EH, S0 R AgP [
TEWRGST G K AR A MR R PIR DL 2 AT 32 1 AgP
BEIATIERNGS IS A L TR PR A A A
Gy BRI, 1 75 B S E BT R EEBIESE o

Li B RTIR ARSI I X 25 i) AgP iR 2 -
TERFIR SR Y7 RIS 46 RS PR AR - I 45 4 73
BB, AR B SE JE R 7 i S Pl R TR T, o
TR LES (IR T 2 % A AT, ADOR SR 5
JEI G AETNEE , S 1M BRAT 2 B iy JEE 388 0 7y i 4
AgP B I Al - IE WK 5 36 7 1 R 800 i 2 i
—B L

S ik

[ 1] Polson AM,Subtelny JD, Meitner SW, et al. Long-term periodon-
tal status after orthodontic treatment [ J]. Am J Orthod Dentofacial
Orthop, 1988, 93(1): 51 -58.

[ 2 ] Gkantidis N, Christou P, Topouzelis N. The orthodontic-periodon-
tic interrelationship in integrated treatment challenges: a systema-
tic review [ J]. J Oral Rehabil, 2010, 37(5) : 377 -=390.

[ 3] Ogihara S, Marks MH. Enhancing the regenerative potential of
guided tissue regeneration to treat an intrabony defect and adjacent
ridge deformity by orthodontic extrusive force [ J]. J Periodontol,
2006, 77(12) : 2093 -2100.

[ 4] Ogihara S, Marks MH. Alveolar bone upper growth in furcation
area using combined orthodontic-regenerative therapy: a case re-
port [ J]. J Periodontol, 2002, 73(12) ; 1522 —1527.

[ 5] Schallhorn RG. Combined osseous composite grafting, root condi-
tioning, and guided tissue regeneration [ J]. Int J Periodontics
Restorative Dent, 1988, 8(4) . 8 -31.

[ 61 W, thf, MZmE, & F 82U ER-TER IS R9T
JARBERWIBBTT (1], A O EIER Y23, 2013, 20
(2):61-66.

[ 7] Castellanos-Cosano L., Machuca-Portillo G, Mendoza-Mendoza A,
et al. Integrated periodontal, orthodontic, and prosthodontic treat-
ment in a case of severe generalized aggressive periodontitis [ J].
Quintessence Int, 2013, 44(7) . 481 —485.

[ 8 ] Khorsand A, Paknejad M, Yaghobee S, et al. Periodontal para-
meters following orthodontic treatment in patients with aggressive
periodontitis ; a before-after clinical study [ J]. Dent Res J, 2013,
10(6) : 744 -751.

[ 9] Ishihara Y, Tomikawa K, Deguchi T, et al. Interdisciplinary or-
thodontic treatment for a patient with generalized aggressive peri-
odontitis; Assessment of IgG antibodies to identify type of pe-
riodontitis and correct timing of treatment [ J]. Am J Orthod Den-
tofacial Orthop, 2015, 147(6) : 766 —780.

[10] Armitage GC. The new classification for periodontal diseases and
conditions [ J]. Ann Periodontol, 1999, 4(1) . 1 -6.

[11] Levander E, Malmgren O. Evaluation of the risk of root resorption
during orthodontic treatment: a study of upper incisors [ J]. EurJ
Orthod, 1988, 10(1) : 30 -38.

[12] RS MM S EUE AT MBI B8 [D]. JEstk
F H BB, 2016.

[13] Melsen B, Agerback N, Markenstam G. Intrusion of incisors in
adult patients with marginal bone loss [J]. Am J Orthod Dentofa-
cial Orthop, 1989, 96(3) : 232 -241.

[14] Lindhe J, Karring T, Lang NP. Clinical periodontology and im-
plant dentistry [ M]. Copenhagen; Blackwell Munksgaard, 2003.

[15] Proffit WR. Equilibrium theory revisited: factors influencing posi-
tion of the teeth [J]. Angle Orthod, 1978, 48(3) . 175 - 186.

[16] G, 4 PAR. A8 R B & 1Y IE WA T M H e 7 ol 4%
[J]. DESIEm, 2007, 14(4) : 145 - 149.

[17] A5, BRst, XIfh. SETHIEHR CT BY5k SOt NI L Hi oF
BIARB A AT =00 [T]. JERURE R (B2
fR) , 48(4) . 702 -708.

(2016-10-10 YF5)
(AR )



