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Analysis of factors influencing changes in residual ridge height and maxillary sinus mucosal thickness in the maxillary molar
region of patients with periodontitis

SHAN Yifan, ZHANG Hengzhi, ZHANG Yuhang, ZHU Xianxin, JIANG Fei, LU Wei. ( Department of Dental Implantology, The Affilia-
ted Stomatological Hospital of Nanjing Medical University, Nanjing 210029, China)

Abstract: Objective To investigate the factors influencing changes in residual ridge height (RRH) and maxillary sinus mucosal
thickness ( MT) in the maxillary molar region of patients with periodontitis. Methods A retrospective analysis was conducted on clini-
cal and cone beam computed tomography ( CBCT) data from 200 patients with periodontitis (742 maxillary molars). Factors analyzed
included molar loss status, severity of alveolar bone loss, maxillary sinus mucosa (MSM) thickening, treatments received during the
observation period, baseline RRH and MT, as well as patients’ gender and age, to evaluate their effects on changes in RRH and corre-
sponding MT. Results The mean change in RRH among the 742 maxillary molars was (—=0.30+1.27) mm, with a rate of (-0.05+
0.24) mm/month. The mean change in MT was (—0.42+3.55) mm, with a rate of (-0.06£0.61) mm/month. Alveolar bone loss less
than the middle third of the root (P=0.010) and initial periodontal therapy during the observation period (P=0.006) were positively
correlated with RRH change, whereas baseline RRH ( P<0.001) and thickened MSM (P=0.007) were negatively correlated. Alveolar
bone loss less than the middle third of the root (P=0.009) and initial periodontal therapy during the observation period (P=0.042)
were positively correlated with the rate of RRH change, while baseline RRH (P<0.001) and tooth extraction during the observation pe-
riod (P=0.010) were negatively correlated. Baseline MT ( P<0.05)
SeGIH ER A AR S G (82270955) s TLIRERHEBE I P2 T and tooth extraction after initial therapy during the observation period
TRV A B B Be (YIXYYISDW4) V1554 B G (P<0.05) were negatively correlated with both the magnitude and rate
0 (CXZX202227)
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HEEEE S 5 Tel: (025)69593040 alveolar bone loss.
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of MT change. Conclusion During the observation period, both RRH
and MT in the maxillary molar region of patients with periodontitis
showed an overall decreasing trend. Initial periodontal therapy may re-
duce alveolar bone loss and promote recovery of inflamed, thickened

MSM, whereas tooth extraction has been clearly shown to accelerate
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ZRBEHRGR R ET MR E 0 B AR 2 R R
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Fig.1 Three-dimensional CBCT reconstruction

CD:RRH;CE:MT,
E 2 EJIXE RRH 1 MT Kl £
Fig.2 Coronal CBCT measurements of RRH and MT
*x1 HoBTERE

Tab.1 Coding of selected independent variables
SRy VR AEL
P51 FR0,Zh1
FHERREE RS AR 1/3 0, A <
R 173 4 1
B R BHO,EHI1

MSM H JE A il EH R0, A 1

1.4 it

KA IBM SPSS 26.0 3k {F #6471 48114341, #1647
LRNE RIS 2 J, L RIBR 25 1 Q-Q EITEAS R
IERS i, B ER 25 7RS4 R T B2k [l
T B85 A P<0.05 1R R 9 A L B A% B 5007 LU
e PR AR5 12 L 2R P<0.05 R 254 5
e L, ZEILZPEMTH] VIF AL IR T 5, 8

7 T A5 e [A) C Y 35 22 LR
2 # R

2.1 — Bk

AHEFEIENAFT G ARAER 200 11 5F J5 58 J8 %
136 i, % 64 il AFH% 18 ~80 2, SF-HIAFH#S (52.34+
12.51) %, 3742 Wik, LS — B F 366 Wi, L
SR 376 W, A AR 2T BB ARG
SRR FEATE BN 2 PR

K2 BIBETBRSETHHER
Tab.2 Distribution of affected teeth according to

different classification categories

2551 n(%)
BT SR A R
= 106(14.3)
7 636(85.7)
R R
TR = 1/3 234(31.5)
A <AR P 173 508(68.5)
MSM $4 JEL 175
I 406(54.7)
1R 336(45.3)
WA [E] 45 32 IR YT
Tohb 38 282(38.0)
F SR FERIIETT 358(48.2)
BRI 64(8.6)
oF R HERINA YT IR R R B 38(5.2)

2.2 RRH HI MT Z34E 15 I

EIEEHAN ,RRH 22 4L &4 (-0.30£1.27 ) mm,
AL N (-0.05+0.24) mm/ 3 MT 284k & K
(-0.42+3.55) mm, L H K (-0.06 £0.61)
mm/H
2.3 HERIASHT

RRH A8fb it . PR 2 0 Sow |, AR08 1l i
WOREBE  MSM 34 245 B W 4G RRH W %% 0 1] 22 57
IRYT 5 RRH 224k it E A B W AH G PE (P<0.05) ;
ZELMEFIE BN, AE R <ilh 1/3(P=
0.010) FLEE I 4552 2 A B AtiG 7 (P =0.006) 5
RRH B b H IEAHOC, Pl 4s RRH( P<0.001) Fl MSM
HJE(P=0.007)5 RRH &L FAAHSE (£ 3) .

RRH ZEfb %, B 2R ] )5 7, AR08 A
WESCREFE MSM 345 #14f RRH FIXREE B Al 232 19
1GY7 5 RRH 284k o 26 HLAT B g A DG (P<0.05) 5
ZHELENM BT BR, TR E I <R 1/3(P=
0.009) F1UL %< 1A 8] 7F J& BL ARy (P =0.042) 5
RRH B L ##EIEAH G, 9] 4f RRH(P<0.001 ) FIXLLE
WA R HBR (P =0.010) 5 RRH A% 6 38R £ A ¢
(%£4),
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Tab.3 Multiple linear regression analysis of factors associated with changes in RRH
» HPI#E ZHFE
B(95%CI) P B(95%CI) P
W 0.189( -0.394,0.773) 0.524
53 -0.043(-0.266,0.180) 0.707
3
&
RIS -0.013(-0.022,-0.005) 0.002 ** -0.006( -0.015,0.002) 0.162
(1) B i i) -0.002(-0.020,0.016) 0.836
VSR A ik 0.096( -0.207,0.398) 0.535
=
i
B R MO 0.426(0.201,0.651) <0.001 ** 0.359(0.086,0.632) 0.010*
T =R 1/3
TR BRI <AR T 1/3
MSM 14 JE -0.225(-0.437,-0.014) 0.037* -0.428(-0.740,-0.116) 0.007 *
IEH
R
¥k RRH -0.040( -0.065,-0.014) 0.002 ** -0.047(-0.073,-0.022) <0.001 ***
WILh MT -0.005(-0.028,0.018) 0.664
WA ] 42 32 TR YT
oAb
FJEIERE ST 0.347(0.125,0.569) 0.002 ** 0.314(0.090,0.538) 0.006 **
AR BR -0.567(-0.954,-0.180) 0.004 ** -0.199( -0.640,0.241) 0.374
FERRIT IS TR T -0.102(-0.596,0.392) 0.686 0.179( -0.360,0.718) 0.515
* . P<0.05; #* .P<0.01; *=** .P<0.001,
F 4 RRH BEER NG EELMER TS
Tab.4 Multiple linear regression analysis of factors associated with the rate of RRH change
% LS ZHE
B(95%CI) P B(95%CI) P
W 0.071(-0.042,0.184) 0.216
PER 0.004( -0.040,0.048) 0.851
%
'
AR -0.003(-0.005,-0.001) 0.001 ** -0.001(-0.003,0.001) 0.096
BB R R R -0.006( -0.066,0.053) 0.834
=
g
TR W R 0.098(0.054,0.142) <0.001 ™ 0.070(0.018,0.123) 0.009 **
FHEE R = 173
FHEE W <Al 1/3
MSM 3 JE 1% B -0.057(-0.106,-0.007) 0.024* -0.027(-0.068,0.014) 0.197
E#
R
#14h RRH -0.009( -0.014,-0.004) 0.001 ** -0.010(-0.015,-0.005) <0.001 **
wIhH MT -0.001( -0.005,0.004) 0.702
WS 6] 4 32 TR T
oAb
7 RERIRYT 0.054(0.011,0.097) 0.002 ** 0.045(0.002,0.088) 0.042*
BRI -0.181(-0.256,-0.106) <0.001 ™" -0.112(-0.197,-0.027) 0.010*
IR JE R R -0.018(-0.114,0.078) 0.716 -0.029(-0.076,0.133) 0.052

* . P<0.05; #* . P<0.01; =% ,P<0.001,

MT AR Akt B 25 0] 05 S, 4R % . MSM. 18 R
0L IR MT S [ 252 7697 5 MT 22 fk it
HAWBAEME(P<0.05) ; Z HLNE RN R, 4

i MT( P<0.001) F1X0 £ 3 (] FE Al v 97 J5 S Bk A8
(P=0.035)5 MT b 2 MM (ERS) .
MT 25k R . B 2R [B] 9 @R 4R % MSM 1%
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JEAE L FT 4 MT ARSI 8] 3252 iR 97 5 MT 48 7N, WG MT( P<0.001 ) FWEE A 18] FE R IAY 7 G 35 5
Ak HLAA B B A 6 ME (P<0.05) 3 22 8 2Rk 1] )9 5 HA(P=0.026)5 MT ZE LR E AL (F6)
£5 MTHHEHMEELMEERSH

Tab.5 Multiple linear regression analysis of factors associated with changes in MT

% HPI#E ZHE
B(95%CI) P B(95%CI) P

Ligos 1.581(0.871,3.076) 0.038*
P53 0.669(-0.017,1.354) 0.056

3

&
RIS -0.033(-0.059,-0.006) 0.015* -0.018( -0.043,0.008) 0.183
(1) B i i) -0.012(-0.067,0.042) 0.657
VT SR A ik -0.487(-1.420,0.446) 0.306

b=

17
B R MO 0.583(-0.120,1.286) 0.104

T =R 13

TR BRI <AR T 1/3
MSM 14 JEE 1 ~1.873(-2.504,-1.242) <0.001 ** -0.607(-1.375,0.160) 0.120

IEH

R
¥tk RRH 0.062(-0.018,0.141) 0.129
Wit MT -0.248(-0.314,-0.183) <0.001 ™** -0.188(-0.269,-0.107) <0.001 **
A ] 42 32 TR YT

Joab P

F R EERGYY -0.394(-1.089,0.302) 0.266 -0.249(-0.927,0.429) 0.471

BRI -1.408(-2.628,-0.196) 0.023 -0.669(-1.841,0.504) 0.263

FERRIT SRR R -2.600( —4.144,-1.056) 0.001 ** -1.614(-3.114,-0.113) 0.035*

# :P<0.05; ## :P<0.01; %% ;P<0.001,
Fo MI TUERRZMEZELEREFDH
Tab.6 Multiple linear regression analysis of factors associated with the rate of MT change
EES BREER LHZE
B(95%CI) P B(95%CI) P

W 0.225(-0.033,0.483) 0.087
531 0.058(-0.059,0.175) 0.333

%

'
AR -0.005( -0.009,0.000) 0.037* -0.002( -0.007,0.002) 0.312
BB R R -0.095(-0.253,0.064) 0.241

=

g
TR WS 0.096( -0.024,0.215) 0.116

FHEE R = 13

FHEE W <Al 1/3
MSM 3 JE 1% B -0.273(-0.381,-0.164) <0.001 ™ -0.069(-0.201,0.064) 0.308

E#

R
WIth RRH 0.007(-0.007,0.020) 0.336
Wk MT -0.037(-0.049,-0.026) <0.001 ™" -0.029(-0.043,-0.015) <0.001 ***
WA 6] 4 32 TR T

Jehb

LB b -0.067(-0.186,0.051) 0.263 -0.045(-0.162,0.072) 0.450

BT BR -0.270( -0.476,-0.064) 0.010* -0.166(-0.368,0.037) 0.108

HRhIRIT IR R R BT -0.435(-0.698,-0.173) 0.001 ** -0.295(-0.554,-0.036) 0.026 *

* . P<0.05; %% ;P<0.01; % *

:P<0.001,
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Wt bR P IXOH & AR B S A (maxillary
sinus pneumatization , MSP ) fi# 1] 48 55 | FC AT i Al Jmy 358
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S5 [a) ) B M B] B o0 4 ik O S ast B e )2 A
T IR, AR OF DX bR 06 o T BB
AW S 1 IS4 200 41 2 5 98 g 3t 742
WA 2 B I R AT CBCT S22 908k, #8017 2
RRH 5 MT ALK 3=, 7EMEIH N, o J8 48 3
% RRH 5 MT S S 800 30 T Ea s, HAak
2B BF R WO BE WG MT R E 1 1] 422
ZHNRYT AR 2 N R AL

TEAME Y, BRI X RRH 31824 0.30
mm, AL RN 0.05 mm/ A, X — &5 FH
JNE R 12 R TR 14 FE A g B AE AR A
WE NN, FREF A REZWKNEZ —, Berl
ST DA IORR T JE] R R SR A 5 A B,
SRR, BAE N Bk o W, BA
WG AR 7E RRH MT 2846 1) 22 R 2R |1 )5 o 3 3%
AR ICNE , AT BB AR08 7 | A 174 5 22 38 3L 5% e 2 J) A
B, Tl 5 2 Al >, s TR 2 R AR &=
RONEJ AR AR EPER R

ARG B, AR LG T ULEE  B) TER 97 T B
K S FABERINATT B B AR AR Gk o
SR TT AT LA/ 2 JE s it TR o A RTR e 2 R AR
FEY BRI IE S AE— T IR 13 4T (9 B 7 151
HOLER S, 1Y1JEC 0 2 JE SRR Y7 AN AU 2 4 8 )
& B S i R A AT TN SR (S i e i =
2o FFERANATT T RRH 4ERr A BRRAEH .

WA ARG — M eI, 251 KRB RAE A&
FRE , IR AT SE AR ekt i A2 R, A
KR B H CAFAE SAE NG 3l By WA ) 1) 17 ¥
T R T BE N B X — DX A B el
B, SEOR G A — > AR kB,
Ao BB LS 0] B T A 4R 5, JHE A Al W A ek 3
AR T JCAT ] A B ) £ 2 BH S R,

BEAN  ASBFGE & P MSM $4 JE25 5 208 hl - 9t —
W, A2 E N RRH BRI AT B8 588 A MSM
AR EARMR AR, FRRLIRN TS
W o e i IR L B 2 Al S e N, 15 K MISML AR
JeHE )R HBR YL o8 R Al 205 1 i 55 K R S R T

MSM 4R J A A2 g 2 PRI, MSML 344 J5E T i
50046 RRH BARAH G, HoAT #F— 2D {2 i RRH BRI,
AR BRI R B AR B AL

ASERATE 18~20 Z I A B HE, A3 &K
PRFS ) ARG HA T 18 % KL I 140
FERF RN MELUSAFE A SR LER, AU
R R B B MT O 3.52 mm, 5 2Z i 45 1)
3.95 mm WA 225117 AT AR S HERR T AR 9 b A
PRPEDRI R SO T 26 LM ) 2 J5 1 R 3R i 8 MSML 1
JEL I 8145 G o

AR R AW MT 2 MT A8k & A3 R (1) 5%
e AT T LS T WL % 4 ] 2 52 2F ol BEmtia 7 5 4K
BRI H MT AR R, A #ise 1 221
B2 R R, s MT 5 F R R 2 IEHE . W
I MT B AT RE S 78 32 A0 F il 1 A Az e o 2F
JEBERIGS TR JRy F8 28 RE HEAT 42 ) I, LA 40 2 [
WK RS2 I s, F JE BB 97 )5 4k BR
FEF XK S I g8 e MT 8 R B BURAE
Song ZE P ST F W], MSM H 1Y B H I F IS 3~6
A WAL #AT BRI TR IR A 4
TRYEIGIER b FE WK SRR ER AT
HO&2F R ™ B A AR B SR B BRI I, A A
TR AN, A A BLRE G 7 X T MSM 9k &2
FIREE 22, FPBCBAEDY Bas T 4 b L s R
(odontogenic maxillary sinusitis, OMS) 5 J7 5 W%, TA
R I JEHERINA ST AT LRI 2 e 28 5 S A b I )L
PRI TRl BB E T 4 R R B DD BBk bR |,
HEJEEY T S R — T AR B S

— BRI 5T Ay A % 2 MT R 57 7
TS0 Akbari %Y YRR IFAE MT 2B fk 1
W ER , SRR AR 8, DR gi R 2 7]
REJE TS ARE ARG BB A AR IR, T
PERIXF MT 728 A B 52 0, AN 5] SCER A7 7E 4, Ren
SR M LA SR R R R Ry 58.3% , &
P 42.5% ; ] Ramanauskaite 20U A1 S IS [ e
S AR 22 g i (B 35.1%, &k
28.9%) . 55— 2, AW b A WLEE B ) %k
MT ZEAEAT 255 W, i s 1 Sl A B AT REAS o2 R
PERIE

MSM 2 FLA S FAEARAA TG R U L, 7 LR R
RGN 10% , P IR AE 18 R AC 55% ), T KR
SN FLRY S R AR R H 2 78 ESEIR S TR
52 R 5 LY F 2 R R R R 23.5% (3.6% ~
41.8%) "7, Ye FEBEFE KW, RRH MK (<3 ~ 4
mm) A] BES2 b A0 5% 6 B TR v 52 R 28 L A XU [
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E, B MT K 1.5~2 mm LS F AR, 1 BT
0.8 mm EJET 3 mm BFEE 5 2L SRR Wi MT
AL B EEIGIRE X, 2R LI KA T B BRI
PRAE AER | AN B AR A SE M, 0B XU 7
GEAAWFFT, S R R RS B R R A A kv
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