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CBCT analysis of the relationship between maxillary sinus ostium and neighboring structure and sinus
mucosa in post maxillary edentulous patients
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(1.Department of Stomatology, The General Hospital , Tianjin Medical University, Tianjin 300052, China; 2.Department of Periodontics,
The Stomatology Hospital , Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To analyze the relationship between the ostium diameter of maxillary sinus,angle of the uncinate,width of the
middle meatus, deviation of the nasal septum towards the lateral of the missing tooth, and the height of the remaining alveolar ridge, sex, age
and the maxillary sinus mucosa. Methods : CBCT images of 200 maxillary sinuses in 168 patients (82 males and 86 females, aged from 22—
83 years) with missing maxillary posterior tooth were collected. The ostium diameter of maxillary sinus,angle of the uncinate process , width
of the middle meatus,deviation of the nasal septum towards the lateral of the missing tooth,and the height of the remaining alveolar ridge,
sex,age and the thickness of the maxillary sinus mucosa were observed and measured by Invivo5 software. Linear correlation and multiple
linear regression were used for statistical analysis. Results: Linear correlation analysis showed that the ostium diameter of maxillary sinus
(r=-0.250, P=0.000) ,gender (r=0.176,P=0.013), lateral deviation of the nasal septum(r=—0.161 ,P=0.023),and height of the remaining
alveolar ridge(r=-0.156,P= 0.028 ) were correlated with the mucosal thickness of the maxillary sinus. There were no significant differences
in uncinate process angle (r=0.039, P=0.585 ), middle nasal meatus width(r=—-0.028,P=0.699) and age(r=-0.034,P=0.617). Multiple
linear regression analysis showed that the diameter of maxillary sinus mouth(¢=-3.971,P=0.000), the height of residual alveolar ridge
(1=-2.544,P=0.019) and the deviation of the nasal septum towards the lateral of the missing tooth(z=—-2.361,P=0.012) were the key factors
affecting the thickness of maxillary sinus mucosa. The order of importance was: ostia diameter of maxillary sinus ,deviation of the nasal
septum towards the lateral of the missing tooth,height of residual alveolar bone. Conclusion:The adjacent structures of maxillary sinus
ostium affect the mucosal thickness of maxillary sinus. Accurate evaluation of the adjacent results before operation is beneficial to ensure
the prognosis of surgery and reduce the incidence of postoperative complication.
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Fig 1 Measurement of residual alveolar ridge height and maxillary
sinus mucosa thickness in coronal position
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Fig2 Measurement of sinus ostia diameter, middle nasal meatus
width and long axis of uncinate process in coronal position
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Fig 3 Measurement of uncinate process angle in coronal position
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Fig4 Maxillary sinus ostia obstruction
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Fig 5 The deviation of the nasal septum towards the lateral of the
missing tooth
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Tab 1 Linear correlation analysis of the maxillary sinus mucosa

thickness
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Tab 2 Multiple linear regression analysis of maxillary sinus

mucosa thickness

5l ig i Eﬁz . P
FEOERER -0.683  0.172  -0267 -3.971 0.000
SpgseFmith -1.832 0720 -0.171  -2.544 0.012
T o e v -0262  0.111  -0.159 -2361 0.019
3 itie

ARSE SRR b ARSE R B R A
FEAE RN, A AR AR R AR . X d
HNE SN B A A5 A AR T ) £ 6 th & T 1)
S 52 Lz gy, il FaisE N -4 sz HE
S0, FLNLEMA 2 M B E SRR AL R S
SRR R IRFIAC, FAiSs eI m5E 1]
AN, 23R S RIS A BRSSP
Lin SR TF 2 EARSE BRI EaS2 3 TR S
IR S EASE RS [ LRE A A G, AWEER
7R RASESE S GEIE AR N, SER R 1R,
5 Bertrand SFIRBIFE 45 R —3,

AWFFE R, S R0 O 5 00 52 2



84 REEHKRE SR

5 28 &

JRJSERE o 3k R BB A DA e P B ) O it 3 e 1R, 5

U TE AR RSS2 B, 2 T S £ 5 23

RAIFAE AT SCHRARIE , S o 2 00 o 52 2 )

KA AR GEMI G, S b A S 1 - 2R

B A A B DIAH S R L ARUSEAR TR R IH 4G

(LR S

AHIFEIL AR TR A I HE 1 e BE AR, L AUSE 3

e oy HRE oS e — i e 240 gl e )

e U W W2 = g1k E e o1 R S

RIS 32, Heg5 LA 73 0T 50045 T S Y

LA 58 BUAH B2 T8 ) I A 0 2%, DR I AR SR

GeIX Be RAEZF R A S0 F B Py ] LI E i ik 4652

H Y RS B i L A A R 30 B AR A, B S

DR ENINER: S TP RS E AN o L LS Rl o]

BT R X R R, Erkan S52hIF5Y 30 - HLRE XA J&]

RGN AR R R G

EFYN AR ILEHE FASE R BRI

WA Tosm— b SE A L, PPN R LS i A

TOSEH o R AR SR A FT L ABUSE A Al 2 R

TR LA (1) _EAUSE BB AR AFAE S-S SE R I

PRAEIRI R 2 H i BHE 23120 (2)[RIFFEAE b

S R PR R B — B 52 R M A R B2 HE A

EFRAYY, FRRAEREE S M R AT FasE ST

Ao (3)BE T - LRI RAIRIEAF/E L W52 5k

R JEENSE I RELIE | v o i 5k 20 e oLl 5L

HL MR RHERIT 212, (4) 7R A hl g s B AR

it/ ARG L AUSERERAS K OMC XA AE 5+

S FUAR R S S SEAR AR, TH B kb S e

NS E N TE =255 ) W N R /=I5 1 i

25 BRI Z5 e A B TR E G B

HAR AR T A NEAE B FARBHHL, FEMT R T A

B , WA I ARAE o

SE K-

[1] ABINAJM S,NURDIN N,EL HAGE M, et al. Osteotome sinus floor
elevation without grafting[J]. Implant Dent, 2018 ,27(4) :439-444.

[2] MANOR Y,MARDINGER O,BIETLITUM I,et al. Late signs and
symptoms of maxillary sinusitis after sinus augmentation [J]. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod,2010,110(1):e1-e4.

[3] JAHANDIDEH H,YARAHMADI A,RAJAIEH S, et al. Cone—beam
computed tomography guidance in functional endoscopic sinus
surgery:a retrospective cohort study [J]. J Pharm Res Intern,
2020,50(4):299-307.

[4] WANIA A ,KANOTRA S ,LATEEF M ,et al. CT scan evaluation of
the anatomical variations of the ostiomeatal complex[]]. Indian J Otol
Head & Neck Surg,2009,61(3):163-168.

[5] KANG L H,WONG R C W,LIM A A T,et al. Cone beam computed

tomographic evaluation of the maxillary sinus septa and location of

blood vessels at the lateral maxillary sinus wall in a sample of the

Singaporean population [J]. J Oral Maxillofacial Surg Med Pathol,
2017,29(1):39-44.

[6] ALSUFYANI N A,NOGA M L,WITMANS M,et al. Using cone
beam CT to assess the upper airway after surgery in children with
sleep disordered breathing symptoms and maxillary—mandibular dis—
proportions: a clinical pilot[]J]. J Otolaryngol Head Neck Surg,2017,
46(1):31.

[7] CASSETTA M,STEFANELLI L V,PACIFICI A, et al. How accurate
is CBCT in measuring bone density? A comparative CBCT -CT in
vitro study[J]. Clin Implant Dent Relat Res,2015,16(4):471-478.

[8] RITTER L,LUTZ J,NEUGEBAUER J,et al. Prevalence of patholog—
ic findings in the maxillary sinus in cone—beam computerized tomog—
raphy[J]. Oral Surg Oral Med Oral Pathol Oral Radiol Endod,2011,
111(5) : 634-640.

(91 VFRURI,ZERT 4 VRBE. aisE A ARFF AR IO A% LsELr €
P AR RS A ). AR S Sk BB, 2008,43(4) -
259-262.

[10] NILUFER YILMAZ OGUTLU,ALMAHDI E,GULSILAY SAYAR,
et al. Evaluation of orthodontic patients at state and foundation uni—
versities according to the icon index[J]. Turkish J Orthod,2018,31
(4):122-126.

[11] FLALER. MSCT 21l 4 (MPR )X 5% 11 St 52 4 fAcfif 1) A2 S5
BB BRI R (LI I CT A MRI 23K, 2014, 12(8):
30-32.

[12] LIN G H,LIM G,CHAN H L, et al. Recombinant human bone mor—
phogenetic protein 2 outcomes for maxillary sinus floor augmenta—
tion: a systematic review and meta—analysis[J]. Clin Oral Implants
Res,2016,27(11):1349-1359.

[13] BERTRAND B,ELOY P. Relationship of chronic ethmoidal sinusi—
tis, maxillary sinusitis,and ostial permeability controlled by sinuso—
manometry : statistical study[J]. Laryngoscope ,2010,102 (11):
1281-1284.

[14] RTHIR, %, SE W56, 55 . 2 20808 CT J5 Ab 3R E A T 58
H - SuE 2 A A 5 MBS R IR IS L. 2 ERE 500
fk2£,2020,38(6): 124-127.

[15] B 7% MRHGHE , Ph 8. BB i S 08 vk -G 32 R A KR
RYTRI[T]. R HER BS54, 2017, 23(6) : 67-69.

[16] W%, IS, DUARAS, 45, B R i (0L 0 1y 515 P - B S A
KAEBFFEI]. = SEHIBE ), 2015,42(16) : 53-55.

[17] BAJORIA A A,SARKAR S,SINHA P, et al. Evaluation of odonto—
genic maxillary sinusitis with cone beam computed tomography: a
retrospective study with review of literature.[J]. J Int Soc Prev Com—
munity Dent, 2019 ,9(2):194-204.

[18] AKSOY U, ORHAN K. Association between odontogenic conditions
and maxillary sinus mucosal thickening: a retrospective CBCT study
[J]. Clin Oral Investig,2018,23(1):123-131.

[19] LIM H C,KIM J H,CHOI S H,et al. Conflicts between histologic
and clinical radiologic findings in functional endoscopic sinus
surgery for managing maxillary sinusitis following sinus augmenta—
tion: case report[J]. Int J Oral Maxillofac Tmplants,2019,34(5):
1247-1253.

[20] ERKAN M,ASLAN T,ZCAN M, et al. Bacteriology of antrum in
adults with chronic maxillary sinusitis[J]. Laryngoscope,2010,104(3):
321-324.

(2021-03-16 i)



