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Cone beam computed tomography for odontogenic maxillary sinusitis
Wang Xueman, Zhong Xiaobo, Cao Xiangli, Luo Shumei, He Bin ( Department of Conservation Dentistry and
Endodontics, Chongqing Key Laboratory of Oral Diseases and Biomedical Sciences, Chongqing Key Laboratory of Oral

Biomedical Engineering of Higher Education, Affiliated Hospital of Stomatology, Chongqing Medical University,
Chongqing, 401147, China)

[ Abstract | Objective To explore the ratio of odontogenic maxillary sinusitis (OMS) in maxillary
sinusitis patients in dental clinic, the main causes, and the relationship between OMS and the roots of
pathogenic tooth using cone beam computed tomography ( CBCT ). Methods  Through analysis and
measurement of 500 CBCT scans of dental clinic, the maxillary sinusitis mucosal thickness and the causes of
OMS were recorded, as well as the anatomic relationship between the roots and the floor of maxillary sinus.
Results Among the maxillary sinusitis patients, 27.5% of OMS was detected, and the incidence was more
frequent in the patients of >59 years old (P <0.01). Meanwhile, periapical periodontitis was found to be the
main cause. The OMS was caused by pathogenic teeth in 35% patients. The probability that pathogenic teeth
whose root tips entered the sinus floor (category A) or touched the sinus floor (category B) caused maxillary
sinusitis was higher than the probability that pathogenic teeth having gap or space with the sinus floor
(category C) caused maxillary sinusitis (P <0.01) , but there was no statistically difference between category
A and B (P >0.05). Conclusion The probable causal relationship between OMS and odontopathy can be
displayed well with CBCT. The incidence of OMS in chronic maxillary sinusitis is relatively high in the elderly
male patients. In the periapical disease with pathogenic teeth whose roots are close to the floor of maxillary
sinus, OMS needs to be given more attention.

[ Key words | cone beam computed tomography; maxillary sinusitis; periapical periodontitis

[(BE€TB] RSB BRI P B H (2013) 5 P A 90 1 i A ) I 2 TR T 9 06 % WY B 0 H (2013 ) 5 3 BR T TLAE JRy ik b 51
H (2012-2-138)

[{@EE1EE]  #BEl , E-mail ; Zhongxb3151@ sina. com

[fL5%EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20151203. 1512. 026. html(2015-12-03)



http ://aammt. tmmu. edu. cn

5 SIEPE KA ,2016,38(8) 851

Supported by the Program for Innovation Team Construotion of Higher Education in Chongging (2013 ), the Project of Chongging Key Laboratory of Oral

Biomedical Engineering of Higher Education (2013 ) and the General Program of Chongqing Municipal Health Bureau (2012-2-138). Corresponding author;

Zhong Xiaobo, E-mail: Zhongxb3151@ sina. com

TP AR EE AR b A SE A i —Fl, AT oy 2tk
oA P, R R BN B R B SR L 4
SRR BB Bk —E R IR IR . HEIE AT
BHLIK ZE B (cone beam computed tomography,
CBCT) & H BT TAE th—Fh o3 JE 3855 o 0 s i 2 A
A TB [N 7R E B s A2 bW — i i3
SCHRL2 IXFERAFSE 1 157 461 i 35 i 42 5 - il CBCT 5%
1§)5 &3 CBCT ZEBI#f L WiJ5 4 AR 5 LR R
FEAURAILHE . ARIETEA B2 H 500 5]
BE ) CBCT S ARG T 40 Hr il £, LA T A IR i
FTERIFE R

1 #BEFE

1.1 FFRA %

NABRUE XU FAniSE e R, HEERARUE : DEHR A
AR FEOCHIE WL EE L5 AR G ; @ i R
F Z AR A @M. FAR A FE
BRAnfE, IR BE 2014 4 T 4% (9 CBCT 55 kL k47 i
T, e 2K 500 BIVE BT X 5. N ABIFSE 1Y S8 3
/N 8 &, ok 86 %, Hirpi 4ot 261 4], 55 4
239 5], CBCT ( Classic i-CAT CBCT, Imaging Science
International , 38 [E ) H i =%, B & 120 kV, & R
5 mA,JZ/E 0.4 mm, FHHIT] 4 s,

1.2 F iRk B4R 5 K4 WAk

RS RAE CT RIS b Ss N RIS 5, 52
RO, B2 . FRATAE Maillet 251 iy
AT S IR, BPCDIE R b A0« 60 N AR
<4 mm, A SF 5 TR DE H SO B @ 7 TR LS
o AR ML SR A A I A A AL I ) S R BER
o R SR TR A JE o 4t A AR A 400 L A B IR
B A AR SE N R E > 4 mm, HERA AR R T
o S5 2 X 17 DX s AN R IR I AR AR A R
JEAFEAE, EASE N R IR R > 4 mm, (H 3R IR
SRR TR A R AE R AL s AR Pk b ss 4% . b s
NEERE)R >4 mm (B [ GUSEAHER 2 Toii .

1 b abSE AT BRI N, J0 ik B 2 75 A b I 5
B HG SR DX 5 )Ry BR T 52, B S i o R
P E sz 58 (AR IR ) BB 3R M BansE R (Tt
TR A ) 5 1B THUAR 4 BELS 52 AR 0N Ry o B PR B i, A
WAAWNE ESER AT
1.3 BHaodhalE

iz F i-CAT-Vision 4K {4 ( Visionl. 8 Imaging

Science International , 32 [#] ) X} CBCT 521% ik 17 43 #7
3 AR SRR TR S PR T N S 0 o s A 5 R RS FE 1)
BORAE™ | RIS (3 ~ 8 00 e FERE 0 A S
IR A ARG FSEZ MR, FARYE FaisEn
KRG RUT =2 A FRHEA FAUEEN ;B AN
T ERUSENG; C: PR PR BTS2 IRIe A — e R .
v i) —M RS A 2 ek 2 WL AR IR AT, LA
5 B R B UINE OGSk . B AR EAisE
R4 R LA L2 a: TEARIST 104 1 A (A A i
KR 3 b ARIERYR s ¢ F R IR (3 b ) 5 d
B
1.4 %itso#

K SPSS 19. 0 GEit B A7 704, EPEBERER
FHBECE , 40 AR XK, P <0. 05 22541 5%
NEI-3'E

2 HR

2.1 FRME EARE KR ILER L FHEFa bR 09 X A

Xt 500 7l f 3 1 000 A~ b A0S I A b, & B
CBCT fg /R SR A8 L 5 PR Z A 1 56 &, 45
B IR TN SEER T PR BB B A A WA 2 i S R (]
1) o 5 Eaiss 42 70 6, 5 b aiss 48 (255 6i) 1Y
27.5% 4525 LA SE R A LU B LR L3 1, R AR IS 4
KT 54:<18 24, >18 ~25 F4 . >25~39 &
. >39~59 Y, >59 B4, AU SR A kI
R E AR I KA R (B 2) o F IR L
TR 25 B, 5Lt E 4.8% ; B 45 i,
di BHEE9.4% Bk Tt (P <0.01),

&1 255 fl LERBERE S HBER

Al - AsEHH JIt o B (% )
TP EisE R 70 27.5
AW AR L AUSE R 57 22.4
IR Y A RATE 128 50.2

22 FOAEXREmRIHXE

M\ CBCT i & B Jit 2 200 A, 2 Y54 1 a5 4
70 4], 95 J5 A B ASE R AR 35% , in AN
ERIER FAER, AL 63.5% , FHIPE A2 Har
RIRFEE A R B S T C 25 (P <0.01) A ZEF0
BRZ R ZERTHITFE L (P>0.05,%2),



852 S =B, 2016,38(8)

http : //aammt. tmmu. edu. cn

[ETS

UL

AR IR 1

AR AP B aEE R

[ET

=i
=
®
1 HELEMER CBCT R
Fz2 200 MEEFHHEER
Fem FUEYE RRSER O ORERERIEM LEER AWEAEX LSRR SR ESER L ER(%)
AZRCFR#EA LAEN) 10 5 2 58.8°
B (AN F LASEI) 41 22 18 50. 6*
CEOCTRIEEIRA —EHEE) 19 30 53 18.6
a:P<0.01,%5 C £
30r SEYE R T.4(4.1 ~19.5) mm,
25+
Fz3 70 GIFEELERERKESRER
— 20-
s P IR 3 itk V=] It o5 EE A8 (% )
% 15 . IR PRI 8 .4
& 1ot AR 154 0 T 38 54.3
sl ab VR 3/ 14 20.0
"1 abe ab . B R 10 14.3
0_- L - L L L
<I8 >18~25 >25~39  >39~59 >59
SEWRBE (%) .
3 itig

a: P<0.01,5 >59 % $#401L35;b. P<0.01,5 >39 ~
59 H M e P<0.05,5 >25 ~39 F Sk
B2 ZFEREPFTFEELASKOEZTHE

2.3 FRELHEEGRA

SR L R0SE AR i DR A AT 45 R R AR A TR
AR R b EEOR IR AR R SR, R SRR,
HorprhEE R R L, S 7. 1% TR R A 13 4],
92.9% (F3),
2.4 FBREBAE

TE CBCT SZAR A bR 11 A PR AT L 3 3] 0 £ 285 e
JERE B KAEIC 5% o 70 9124 Y5 A 85 R 2 R

FUE EASE RS BIRZD R DRI R IS T
PeErp, R (83 LA RS0 ERL2 , # W o H-G
e AP R e 220 S R e AR, 280 10 M O T R T RE 6
TH R B R 2200 J8 A TR AR DL, 1T B a2 1) 2F U8
PEESERWMVFIF AR ERIE ., AU EEH
CBCT i RIS 98 51 kL L 152 4 £ A X0 i i 24 2
BEIRYT 3 A H E kAT TihEs, AR 10 B85 b 3 4
SEWE 3 BRI IKE 3 W] Ak 1 Bl hn e,
GRS R BN S REIRYT 5 IR A0S 48 KA A
Febk 2 G2 L BRI A AT
(s KD S5 R A S ax T Sk (R RE M T



http ://aammt. tmmu. edu. cn

5 SIEPE KA ,2016,38(8) 853

fifR B 2R A0SR R AR 2R 45 A HAb s Y FBLL |
FE25 ek H B R TR AT FURh B I R 2
AT T 5 B s o A R S R T
BB R BHAFAE IR B 25 BIRIT & .

TELLEEROWFSE A, A T L ASE R 10 2 B0 S5 A X}
BAR, 4 10% ~12% ™ i JLAEA w5 1 #a 3. Patel
SECIE L RS TP 30% ~40% K AR, A
WFTEAS 2 R M b A0S 8 e S R HP ) e BR y
27.5% ,'5 Albu 250 3@ 3 [ B 0F 5% B2 52 B N 45 T
AR ESE R BH TSR LR ILFE—3 Z45R S
VT IAWFSE AR H IR AR, nT RE DR INA « OASHIF T b A 58 5o
SAEIE S T 18 % LUT MR, EAE AR o 27 5 L oo
BRI R BURMS AR, 295 1. 34% ; QAR 5T F I
P A EE 28 0912 Wb fE 3R T AR B LA SE A R RS
Pkt JEL H AT Ry IR A 35 S A Ak, ELA S b 52 05 A
S s QF AT K B R SR =2 mm 2 W
TR AW IS WARE R RS >4 mm
PEPE >4 mm VR ARHE, JE A Rak 2510084 LA
PRAEIRFNTC L 305 5 IR 10 S8 38 A2 A A EEATF9E B
KBRS >4 mm B IE A FATSE LR R A s
FEZRPZEFAAGIFE L

AP A, 2 1 48 IXURG: e ey PR b 2 L i
RAE 5 B A LR v BB o 400l IR 9E 4 & B
1E 40 ~ <60 4EIE B R =60 S AR BT K R I
o ASHIFZE A ) 45 Rt 5 R AR 45 R A — 3, B
=60 I8 B & PR i, 5 H A4S AR 22 R 3 H 4
TH#E (P <0.01) , HUZ >40 ~ <60 % 4RI A .
ARFTORs 18 B2 LAF W NBEDN A IE &% TR AR IR 41
NTERY L A0S A 0 I, B SR O, 5 A R AR e
R, RN A S8 MR s RN AR S
R S AR Z A R S A s B BB AL, IR
TEREE AP ERGL T m) sy i, 45 R LM
AEWY A b 1 ASE R & PR SR, R B
28% H A PEE LA R B & BURIEAN S, TR S5 4F
A 2 P 28 1A BB I BEAR AR S A TR B B O M R A AIG
Ko TEEIRATET B L el b, AR BB 45 A
— TF Arias-Irimia 25" By 0F 9% th o PE Y FROE 0 T
B, BB IS BA S L R A HRE S
Ptk 2s B G2 X, ARBFSE A5 3 19 45 51
ERME T, 2R A= E L (P <0.01) 1 H
PREE 22 SR AT RE AR A28 X S 1) 3 [X 25 5 el b
A A KA

FEA A W R A AR 2 51 R A SE RAE, 1T /g
515 RAE AR AR S _LAasE Z R R
TR G GRE TSR . ST R B R A 5 | R
P SR I BE R N 35% ~ 63. 5% , = — AN

18, 3R IRATE R Z RIS I R AU 7 XA W 5
AFFERT I 2 e IR SRR RE . A JOR IR
A 58. 8% gl T AWM LWiER,BRPEH
50.6% ,1Mi C 22 A 18.6% ,A EH1 B KL ZEF T
Gt L, C R RS A M B R IR ERIIAE S
HAEE (P <0.01) X 0] LU H B - A5 52 B0 1Y
R G 5 s 90 , 5 SCHk (9,17 ] A IE 45 R
— B, ABRA DEAI I B N AR R R T
Bt 5 ZF R Bl 2 MR 2 JE1 e 74 B 0 52 JEC ) B 0/ N T
s BT BRI E I B i X

RENS 5| A A YR I 018 5% i DR A &2, N TR E 5
H TR —E XS WAMITIEAE I E R R N
FHEPEE" WA P EREAR LR R TR T U
bR EERANTT . APFSE @ CBCT L3
TEA MR A 8 80% LU FIgfE kA s
Bl e I HARZR R A 0 R ok B e L A s
RS AT REPE AL A Y Patel 251 7R 440 M vh &
B 95 % S5 a0 sE % FR A 1) CBCT EIE 468 & BIAR
RIS . WARBFR B Geit2h Bk E , K43 98 5E i [7)
BES IR TARIS P, o5 54.3% o B TR MR
AT A o 1 RIS 5, BT AR RS A
T TCAR D95 151 B A A BB e, 45 R R B H 5 Ry
11.4% JF B g J5F 15 A 2550 B 24,6 C
28, AT RESE IR R AR A BB s 1 9 0E KR40 Jmy BT 28
RELLZ, ol AR 22 J& 95 61 2 E & JR FR T/ INJa LY
WAL, BA Y FAREA LS s T 32 mh A
N = e i =4 O R s B A B B W e s
R4 KB4k T ] EF R, & 92. 9%,
Phothikhun 25" 75 #835 A [F) F8 B2 (40 F s 5 b A 58
BRI 1) ¢ Z It 48 Hh B o ] 98 5 i 5 2 R IR
MR E Y. LT DUE HRE B T AR AR ),
51 b S R B XU B

Zi b rik, CBCT nf DL H FBA®, i sEim A 5 4
R 2, JE 12 W VR e 10052 98 R0 A HL DR A ¢
Pt RSN ARE S, R b ss R A L
FER Y H B &, I HARDR e 2 H R B A 2
SE A AR, A MR S pY R 2 G, L 5 Rk
TSRS FERE B4 B DR o 2 85 2 XA i R
SFAEAET, W VRN 3] S0, A7 4 kG 2, B 1k R 2.
AW E X AE O S sti2 35 19 CBCT FEktEA T [l
PR, E—E R L T iz ARErp 2P R A 4
Fr o oA | S L A A AU 25, X4 JE G I PR T AR
H—EMIRFE L, HFAMRZENATr CBCT £
S TP RO 500 BIVE BRI 4, &R
FE W I, 3Ry E IR AR AT A R YT 8R T 7 2
FFEEEA—ZL, LR BESS & B 1% s R DL AR



854

S =B, 2016,38(8)

http : //aammt. tmmu. edu. cn

I7 R RB BRSO, R AT R — 2RI 18]
B30k

(1]

(6]

Hoskison E, Daniel M, Rowson J E, et al. Evidence of an
increase in the incidence of odontogenic sinusitis over the last
decade in the UK [J]. J Laryngol Otol, 2012, 126 (1)
43 —46. DOI: 10.1017/50022215111002568

Shahbazian M, Vandewoude C, Wyatt J, et al. Comparative
assessment of periapical radiography and CBCT imaging for
radiodiagnostics in the posterior maxilla[ J ]. Clin Oral Invest,
2014, 18(1): 293 -300. DOI: 10. 1007/500784-013-0963-x
AR, o, TROL. FURIE RaisE S I K[ )].
e DR AT T8 . TR, 2014, 8(1) : 68 - 71.
Maillet M, Bowles W R, McClanahan S L, et al. Cone-beam
computed tomography evaluation of maxillary sinusitis[ J]. J
Endod, 2011, 37(6): 753 - 757. DOI. 10. 1016/j. joen.
2011.02.032

Wang K L, Nichols B G, Poetker D M, et al. Odontogenic
sinusitis: a case series studying diagnosis and management
[J]. Int Forum Allergy Rhinol, 2015, 5(7): 597 - 601.
DOI; 10. 1002/ alr. 21504

Nurbakhsh B, Friedman S, Kulkarni G V, et al. Resolution
of maxillary sinus mucositis after endodontic treatment of
maxillary teeth with apical periodontitis: a cone-beam
computed tomography pilot study [ J]. J Endod, 2011, 37
(11): 1504 - 1511. DOI. 10.1016/]. joen.2011.07.007
Shanbhag S, Karnik P, Shirke P, et al. Association between
periapical lesions and maxillary sinus mucosal thickening: a
retrospective cone-beam computed tomographic study[J]. J
Endod, 2013, 39(7): 853 - 857. DOI. 10. 1016/j. joen.
2013.04.010

Mehra P, Jeong D. Maxillary sinusitis of odontogenic origin
[J]. Curr Allergy Asthma Rep, 2009, 9(3) . 238 —243.
Patel N A, Ferguson B J. Odontogenic sinusitis; an ancient
but under-appreciated cause of maxillary sinusitis[ J]. Curr
Opin Otolaryngol Head Neck Surg, 2012, 20(1) . 24 —28.
DOI; 10.1097/MOO. 0b013€e32834e62ed

[10]

(1]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

Albu S, Baciut M. Failures in endoscopic surgery of the
maxillary sinus[ J]. Otolaryngol Head Neck Surg, 2010,
142(2) . 196 —201. DOI. 10. 1016/]j. otohns. 2009. 10.
038
Obayashi N, Ariji Y, Goto M, et al. Spread of odontogenic
infection originating in the maxillary teeth: computerized
tomographic assessment [ J ]. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod, 2004, 98(2) ; 223 —231.
Yoshiura K, Ban S, Hijiya T, et al. Analysis of maxillary
sinusitis using computed tomography [ J ]. Dentomaxillofac
Radiol, 1993, 22(2) . 86 -92.
Rak K M, Newell J] D 2nd, Yakes W F, et al. Paranasal
sinuses on MR images of the brain: significance of mucosal
thickening[ J ]. AJR Am J Roentgenol, 1991, 156 (2):
381 —384.
Arias-Irimia O, Barona-Dorado C, Santos-Marino J A, et
al. Meta-analysis of the etiology of odontogenic maxillary
sinusitis[ J ]. Med Oral Patol Oral Cir Bucal, 2010, 15
(1): €70 - €73.
MF, XU, T, 2. JLER] 558 MSCT K H
KRR (] BARBE #5348 %, 2015, 24 (2) .
177 - 180.
Phothikhun S, Suphanantachat S, Chuenchompoonut V, et
al. Cone-beam computed tomographic evidence of the
association between periodontal bone loss and mucosal
thickening of the maxillary sinus[ J]. J Periodontol, 2012,
83(5): 557 -564. DOI: 10. 1902/jop.2011. 110376
Brook I. Microbiology of acute and chronic maxillary sinusi-
tis associated with an odontogenic origin[ J]. Laryngoscope,
2005, 115(5) : 823 —825.
Lu Y, Liu Z, Zhang L, et al. Associations between maxil-
lary sinus mucosal thickening and apical periodontitis using
cone-beam computed tomography scanning: a retrospective
study[ J]. J Endod, 2012, 38(8): 1069 - 1074. DOI.
10.1016/j. joen.2012. 04. 027

(175 :2015-08-17 ; #£ ] :2015-10-08 )

(it R %)



