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[Abstract] Endodontic microsurgery is an important treatment for endodontic disease and maxillary sinusitis of end-
odontic origin of maxillary posterior teeth. However, endodontic microsurgery is challenging due to the close proximity
between the maxillary posterior teeth and the maxillary sinus, which may lead to complications of mucosal perforation of
the maxillary sinus floor. Endodontic microsurgery combined with maxillary sinus floor elevation is considered as a solu-
tion, namely natural tooth-related maxillary sinus floor elevation. The evaluation and design of natural tooth-related max-
illary sinus floor elevation are closely related to local anatomic relationships. This article provides a systematic review
of the anatomical considerations of endodontic microsurgery, namely natural tooth-related maxillary sinus floor elevation

in the maxillary posterior region in terms of maxillary posterior teeth, alveolar ridge of the maxillary posterior region,
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and maxillary sinus. The literature review showed that a minimum of 3 mm of the root apex must be removed during
endodontic microsurgery to eliminate the majority of apical ramification, lateral canals, and severe root curvatures. The
height and thickness of alveolar ridge bone are important indicators for evaluating and designing endodontic microsur-
gery for maxillary posterior teeth. Maxillary sinus floor mucosa, maxillary sinus ostium, the proximity between maxillary
posterior teeth and the maxillary sinus floor, maxillary sinus septa, posterior superior alveolar artery, and greater pala-
tine artery, and possible maxillary sinus cysts are the main maxillary sinus-related considerations. When the maxillary
sinus floor is below the line between the buccal and palatal roots, when the root apices contact or protrude into the max-
illary sinus floor, or when the apical lesion is directly connected to the maxillary sinus mucosa, natural tooth-related
maxillary sinus floor elevation is applicable. Anatomical considerations should be emphasized throughout endodontic
microsurgery and natural tooth-related maxillary sinus floor elevation in the maxillary posterior region. Further studies

are required to investigate the clinical design and difficulty assessment of natural tooth-related maxillary sinus floor el-

evation in different local anatomical relationships.
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endodontic origin; anatomy

J Prev Treat Stomatol Dis, 2025, 33(8): 680-689.

[ Competing interests] The authors declare no competing interests.

This study was supported by the grants from Sichuan Science and Technology Program (No. 2024NSFSC0593); Sichuan

Province Cadre Health Care Research Project (No. 60022).

L AUE SRR R i sE A E L A —
A i S5 R0 52 G U TR I B 1 R R 2 ] S A7
S5 J7 THURH LGB, & AR 5 i I W o AH B T, R
Ry bR O - bR R - 1A SE A S K (maxillary
tooth-bone-sinus complex)'" . M T L& 45 L4
5 JIE (maxillary sinus floor, MSF) ¢ R % 1), 24 I il
Ja o K AR AR A AR NE, A sE L a] BE R R K, R AR
FHE IR E A sE R (maxiﬂary sinusitis of endodontic
origin, MSEO) , J (& | 4 5% 48 & & 9% 2R 1) 25%~
40% ' J& FE FBE R P2 (American Association of
Endodontists, AAE ) ¥ MSEO % X0 4% & F 4 8 ¥
LN =573 S e I DK Y RN B s vl o
SR S B A R, B K R A S A OF
P PE I a0 8% 5 B R (periapical osteoperiostitis
PAO) , MR A 98 2 fiuh 1 a0 52 266 5 | 62 1) 2F 8 DL
|- A 5E B R (periapical mucositis , PAM ) F1 MSEO
5l & B b @i 32 BH %E (sinus obstruction from
MSEO0)™,

JFREIG T T A BEAR AR JE e A MSEO S + 4y
SCHMT X T RN E , AR FTITAL AR S
RS T/EEENERS , RERT2EATNE
WHES . R F LR IRERGELER £ .
67 HERE R, B 30% 19 491 n] AE H BLIR T RCR
A KRR R AE T AEAN A WA, T AR AR

5 EaSERCR B®, WEIRIT Al fEXS FafisE 5
RS S5 W), 28 T R R AR P R ) AR
ARG HEHAARRFL T EHEA LAFE N,

X T EHE T AR 16T Jo ik 3T 80T RO E
1R 2F e S B 8 0 VRl A T R AT T, n] R IR
BAMRRTFARGIT . BEE O BB O
FACBOR AR AR SRR R R e, TR YT
B 5 4 R R AT 35 91.5% , 5 4E F ARG 97 0BG %
A2 R BRI, BT R B 2 E] A 2
R, EMEFERORE RS EOEAFRE -
S IS Z 8] A D) O 2% L A sE B R b OF A S
SR B AEAE S, A0 JE A A I TR 2 T R A T i
Pell o B AR A a A TSE IR, B
R TF AR A REF B sz IS o8 fL , iy ml LIAT
AR R F ARG A E USRS TR, B R A7 A O
I A 52 $# FF R (natural tooth-related maxillary
sinus floor elevation ) , F 1if B2 43 B2 B4R IE >0

SR | PN SR T REE TR o =R A
RITF AR, FRE R AEAH G Eai 2 IR TR R
A B X A SOR 4 T T Hb 8] TR DG SRR R
L% AR - EUE R - R SE A A X R AT
AH G b A 52 IS 42 TH R 1Y i 15 2 25 i R AT )T 9
4, il IR B AR R AT TR BT RO T A 2t
2%,



REEZRmRE 2025488 H33%E H3H
© 682 +  Journal of Prevention and Treatment for Stomatological Diseases, Aug. 2025,Vol.33 No.8 http://www.kqjbfz.com

1 LRiEFRBRIAFEEE
USSR R AR S AR . AR R H] HEIE R
X 21 H B LR JZ B8 1% % (cone beam computed
tomography , CBCT ) {140 W %< , A v fE 1 11 51, 3 f
BImARET R FARKM ., RS R R ARE
RSB HAE , Bl BEATE B AR AR I B8R
RIS =AM IX A A 22 CIE AR (1) A 73 X
R SARAE ST ARUS 2 ( AR A A ) 5 e 3 X
Sl RO | AR R Sl S A O, S YN A A
AR R AR T AR XY BAHAR R TR
DI ER 270 3 mm I9AR AR, LATH B 98% R AR 2R
53 BUH 93% 1 SCAR A DL K 2 R R 2 I 6

43 DT T B 3 43 % B4 1) A= 2 MRS A R
Fote LR FEAL M MY . HYIREA
L2 F—A FARE I RS, Hon] GEA7 7 e iR 41 41
A T BEOCF BE AT A 4L, AR — B IR T BUAR
W X K HE 24 90% , b 5T IS F 2 30% , IH L 75 4
AR 5 T £ 3 ) A AL 5 0 DX I . Y AR AR FE T
S R, T BE T 2 AR 2R U R 1 DL e
KBRS, YA B e o S ]
DL EVENINRES o (HEE — R =B B A S .
KGR ARAT R GAR SR, R e T AR M
B, i U v, T DA R EA T R 1) 1 2 AT AR
UG S A e LR

Buccal roots of both maxillary first and second molars are fused to form a C-shape

Figure 1  C-shaped root canal of maxillary first molar
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Table 1  Anatomical considerations for maxillary posterior teeth

Tooth position Number of root canals

Lateral canals Others

Double root canals: about 709!’

First premolar
Second premolar  Single root canal: about 75%

The second mesiobuccal canal (MB2): over 60%

The third mesiobuccal canal: about 7%-10%'"

The second distobuccal canal: 1.6%-9.5% (1% cases
[21])

First molar

have two or more individual apical foramina
C-shaped canal: 1.1%—8.3%[22](Figure 1)
Two or three canals (one or two buccal canals)

Double palatal canals: 1.2%-1.6%>"

Second molar

Third molar Complex and unpredictable

Usually three roots and three canals'*®!
Up to four roots and six root canals

At least one root and one canal

C-shaped canal is possible

About 50%
About 50%
About 45%
Accessory

canal at root bi- MB2 is associated with secondary dentin

The apical third of the root is mostly curved
The apical third of the root is mostly curved
The mesiobuccal canal is curved and thin
MB?2 is usually palatally oriented

3 .
1231 \hich was

furcation: about found to be significantly less prevalent in patients under

18% 20 years of age than in patients 20-40 years of age*"

The mesiobuccal root of the second molar is close to the
distobuccal root of the first canal

Significant buccal and/or distal tilt may be present

MB2: the second mesiobuccal canal
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a: when the degree of maxillary sinus pneumatization is low, the alveolar ridge height is high, and the root apex and the maxillary sinus floor are

far apart; b: when the degree of maxillary sinus pneumatization is high, the alveolar ridge height is low, and the root apex and the maxillary sinus

floor are close together

Figure 2 Alveolar ridge height in relation to the root apex and maxillary sinus floor
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a: diagram, b: CBCT examples; Type I: all roots do not contact or protrude into the maxillary sinus floor, and the highest point of all roots is lower
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than the lowest point of the maxillary sinus floor; Type Il a: all roots do not contact or protrude into the maxillary sinus floor, but maxillary sinus

nadir is on the buccal side of all roots; Type Il b: all roots do not contact or protrude into the maxillary sinus floor, but maxillary sinus nadir is be-

tween the roots; Type Il c: all roots do not contact or protrude into the maxillary sinus floor, but maxillary sinus nadir is on the palatal side of all

roots; Type Il : one root contacts or protrudes into the maxillary sinus floor; Type IV: two roots contact or protrude into the maxillary sinus floor;

Type V: three roots contact or protrude into the maxillary sinus floor

Figure 3 An improved classification of anatomical relationship in the maxillary tooth-bone-sinus complex
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Figure 4  Flowchart of evaluation on natural tooth-related maxillary sinus floor elevation
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