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Imaging study on the alveolar antral artery canal of

maxillary first molar based on CBCT"
WANG Xiaodong' \MENG Lingjiao® ,SUN Hui' ,CHEN Zhifang"
(1. Department o f Oral and Maxillofacial Surgery ;2. Department of Endodontics ,Clinical School
of Anhui Medical University/West Branch of Hefei Stomatological Hospital ,
Hefei ,Anhui 230001,China)

[Abstract] Objective To observe and analyze the anatomic characteristics of the alveolar antral artery
(AAA) by cone beam CT (CBCT). Methods A retrospective analysis was performed on the maxillary sinus
imaging data of 456 patients with 912 cases who underwent CBCT examination in this hospital from January
2020 to April 2022. The detection rate of AAA bone foramen, the distance between the inferior border of the
vessel and the sinus floor (Df), the distance between the inferior border of the vessel and the alveolar crest
(Dc) ,the diameter of alveolar antral artery (Da),the maxillary sinus lateral wall thickness (LWT),and the
residual alveolar bone height (RBH) were statistically analyzed. Results The detection rate of AAA was
70.7%(645/912). Df distribution was 0—23. 36 mm with an average of (6.95%3. 67)mm. There was no sig-
nificant difference in Df among different gender,age and dental status (P>>0. 05). Dc distribution was 4.51—
33. 34 mm with an average of (15. 082 3. 87) mm. Patients aged 18 —<(36,with M1 present and RBH>5 mm
had greater Dc, the difference was statistically significant (P <Z0. 05). Da distribution was 0. 48 —2. 90 mm
with an average of (1.22=+0. 48)mm. The Da of male,56 —87 years old, M1 deletion, LWT>>2 mm patients
was greater,the difference was statistically significant (P <C0. 05). In the patients with M1 absence, RBH<.5
mm accounted for 43. 5% (124/285),Dc<<15 mm accounted for 64. 2% (183/285),Da==2 mm accounted for
14.4%(41/285) ,and the high-risk dental sites with the three components accounted for 5. 3% (15/285). Con-

clusion Detection of the characteristics of the AAA by using CBCT is crucial to adjust the surgical treatment
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plan and reduce the risk of tearing the vessel in operation.
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tery; hemorrhage;fenestration
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1.2.2 WA

(DI 48 FLIE T S 3] F6SE IS fY 2 B B 2 (dis-
tance between the inferior border of the vessel and
the sinus floor,Df), 43K 4 4H.<<2.2~7.>7~10
=10 mm; (2) I8 FL1E T 5 3 2 10k T 2 5 8
4 (distance between the inferior border of the vessel
and the alveolar crest,Dc), 43 2 #H. < 15 F1>15
mm; (3) M4 B¢ (diameter of alveolar antral artery,
Da), 430 3 4:<<1.1~<2 M=2 mm; (4) L&A
] B JE ¥ ( maxillary sinus lateral wall thickness,
LW SEJEEE M 5 mm XN B EE ., 8 2
. <<2 F1>2 mm; (5) Fl 4 F s 5 B (the residual
alveolar bone height, RBH), 43} 2 4H.<<5 M1 >5
mm; (6) M1 5 B F H De<<15 mm+Da=2 mm-+
RBH<5 mm 228 09 7F A0 o5 b, B I 6 A7 B 24 U
2 W BOF A D i AR DL 1.2,

A:DIB:De;C:Da; D:LWT,
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BN R O IR EREIN . #1B
PRV AT, BF 25 AN R X 30 ) CBCT 4+ 1 M1
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AT A BT AT hR HE — B 5, 45 2R R Kappa {624
0. 83, UL 4 W58 N A —BUE BT . 7 A F 5N
R[] — S2AR 0 4 W A7 A8 43 BOIE 36 55 — 44 1 s AR Rt
FAE BRI U B2 W, 3k i — B85 RS O A ST
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R 73.1%(304/416) , L 68. 8% (341/496) , 2%
STGH 2 E L (X =2.640,P =0.104), M1 fF1E
BE AAA KR H 64. 6% (358/554) , M1 il 4 3%
80, 2% (287/358), Z R A G it E L (X° =
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24.009,P<C0.001)., AAA F 10 42146 F L
FRSE S . 3 ) | A 52 A1 B ] 0295 [ O 2 49 i A
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Df 434 Jg 0~ 23. 36 mm, F (6. 95+ 3. 67)
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Da 4345~ 0. 48~2. 90 mm, (1. 22+0. 48)
mm, Da<{1,1~<C2,2>2 mm 435 & 45. 4% (293/
645),44. 2% (285/645),10. 4% (67/645), % ¥,
56~87 % M1 4 . LWT>2 mm #JH# Da ¥ K,
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=3 Da % 1EMR (n=645,r+5,mm)

TiH n Da t/F P
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5 304 1.3440.51
S 341 1.114+0. 43
AE 1 10. 178 <<0. 001
18~<136 % 128 1.1040.41
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T DE YA B F ¥R a0 5 R I 4 4
F4 - 447 10 {8, AR EF 250010 DE % =2 mm, % 1 E
A EFRETIHE BN =7 mm, RUF5E DI<2.2~7,>
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mm, K1l AAA 7] REZ B 60T 0L T 8 1Y b2t

FAEF2023F3A%525% 6M
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5 LEE 2™ (15. 92 mm) BF 58 45 430, B BE A 0F
FEARAE M1 {75 De g 11.2~21. 41 mm" 7510 |
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BT A TE k5 2 28 0E CT M4 I8, AAA 58
U T EANE g CBCT A&, L E R & AT RE
SO MR R G145

S % Uk

[1] LAOVORAVIT V,KRETAPIROM K,PORN-
PRASERTSUK-DAMRONGSRI S. Prevalence
and morphometric analysis of the alveolar an-
tral artery in a group of Thai population by
cone beam computed tomography[]J]. Oral Ra-
diol,2021,37(3) :452-462.

GODIL A Z,DEVADIGA T J,SUPNEKAR S

C,et al. Position of posterior superior alveolar

[2]

artery in relation to the maxillary sinus using
cone beam computed tomography in Indian sub-
population[J]. J Oral Med Oral Surg,2021,27
(3):34.

A XL HEIE R CT IEAL b 515 00 B T
AR AR H KRS [T, 1T BE 2R B 5L 2017, 33
(10):1099-1102.

FIREAR W, WIS A5 Rai s — A AT
CBCT iy i f) 2 R B LT ] 10 B BE 22 0T 5T
2022,38(8) . 784-788.

KOLTE R A,KOLTE A P,RAHATE P S, et

al. Association of location and diameter of alve-

[3]

[4]

olar antral artery to crest of alveolar bone in

dentate and partially edentulous patients: a

cone-beam computed tomography study[J]. ]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

853

Indian Soc Periodontol,2021,25(1) :55-60.
FAYEK M M, AMER M E,BAKRY A M. E-
valuation of the posterior superior alveolar ar-
tery canal by cone-beam computed tomography
in a sample of the Egyptian population[]]. Ima-
ging Sci Dent,2021,51(1) :35-40.

SHAMS N, DABBAGHI A,SHAMS B, et al.
Anatomy of the posterior superior alveolar ar-
tery:a cone-beam computed tomographic study
[J].J Maxillofac Oral Surg,2022,21(1):203-
210.

DURUEL O, ATAMAN-DURUEL E T, TOZ
UM M D, et al. The radiological evaluation of
posterior superior alveolar artery topography
by using computed tomography[J]. Clin Im-
plant Dent Relat Res,2019,21(4) :644-648.
R, oS, XL, b A — B O X AT s
$& AR HT B AR A IPAG LT 1. i R s B2 2 2R s
2018,34(3) :163-166.

AREF RESE. FERAE ML 2 i dE st JE stk
B s AL . 2021114,

KARSLIOGLU H,CITIR M, GUNDUZ K, et
al. The radiological evaluation of posterior su-
perior alveolar artery by using CBCT[J]. Curr
Med Imaging,2021.,17(3) :384-389.
VELASCO-TORRES M, PADIAL-MOLINA M,
ALARCON J A, et al. Maxillary sinus dimen-
sions with respect to the posterior superior
alveolar artery decrease with tooth loss[J]. Im-
plant Dent,2016,25(4) :464-470.

LA ENCINA A C,MARTINEZ-RODRIGUEZ
N,ORTEGA-ARANEGUI R,et al. Anatomical
variations and accessory structures in the max-
illa in relation to implantological procedures:an
observational retrospective study of 212 cases
using cone-bean computed tomography[]J]. Int
J Implant Dent,2022,8(1) :59.
SOUNDARAJAN S,KAARTHIKEYAN G. E-
valuation of alveolar antral anastomosis in
south Indian population using cone beam com-
puted tomography:a prospective study[J]. Oral
Radiol,2023,39(1):101-107.

LEE J,KANG N, MOON Y M, et al. Radio-
graphic study of the distribution of maxillary
intraosseous vascular canal in Koreans [ ] .

Maxillofac Plast Reconstr Surg,2016,38(1):1.



854

[16]

[17]

[18]

[19]

[20]

VARELA-CENTELLES P, LOIRA M, GONZ
ALEZ-MOSQUERA A, et al. Study of factors
influencing preoperative detection of alveolar
antral artery by CBCT in sinus floor elevation
[J7]. Sci Rep»2020,10(1) :10820.

YUSOFMY P M,MAH M C,REDUWAN N
H, et al. Quantitative and qualitative assess-
ments of intraosseous neurovascular canals in
dentate and posteriorly edentulous individuals
in lateral maxillary sinus wall[ ] ]. Saudi Dent J,
2020,32(8) :396-402.

TAKAHASHI A, KAMADA K,KUDOH T,et
al. Evaluation of anatomical references for loca-
ting the course of the posterior superior alveo-
lar artery for dental implant surgery[J]. Int ]
Oral Maxillofac Surg,2022,51(2) :257-262.
BUETTMANN E G, GOLDSCHEITTER G M,
HOPPOCK G A, et al. Similarities between
disuse and age-induced bone loss[J]. ] Bone
Miner Res,2022,37(8) :1417-1434.
KHOJASTEHPOUR L, DEHBOZORGI M, TA
BRIZI R, et al. Evaluating the anatomical loca-

tion of the posterior superior alveolar artery in

[21]

[22]

[23]

[24]

FAEF2023F3A%525% 6M

cone beam computed tomography images[]].
Int J] Oral Maxillofac Surg, 2016,45(3): 354-
358.

TRAN T B,ESTRIN N E,SALEH M H A.et
al. Evaluation of length and location of the
maxillary sinus intraosseous artery using com-
puterized tomography[ J]. ] Periodontol, 2021,
92(6) :854-862.

WRAESE XA B35, 45 B a0 S i i K 266
(9 0 YA #) A CBCT PEAR LT . of B 00 5 A 2
Jeik . 2022,27(4) :259-263.

S v AR 0L b A SE AR S B A SE A R T T
ARIF S AE BB 5T J [, v [0 100 s T b 2
#,2022,20(1):93-97.

ALDAHOUK A, ELBEIALY R R, GIBALY
A, et al. The assessment of the effect of the
size of lateral-antrostomy in graftless balloon
elevation of the maxillary sinus membrane
with simultaneous implant placement (a ran-
domized controlled clinical trial)[J]. Clin Im-

plant Dent Relat Res,2021,23(1) :31-42.

s B 1. 2022-06-25 & 19l H 1 :2022-12-20)

CEREES 848 T1)

[13]

[14]

[15]

ZARDI E M, FRANCESCHETTI E, GIORGI
C,et al. Reliability of quantitative point shear
wave ultrasound elastography on vastus media-
lis muscle and quadriceps and patellar tendons
[J]. Med Ultrason,2019,21(1):50-55.
YOUNG B A,KOPPENHAVER S L, TIMO-
DONDOYANO R M, et al. Ultrasound shear
wave elastography measurement of the deep
posterior cervical muscles: Reliability and abili-
ty to differentiate between muscle contraction
states[ J ]. ] Electromyogr Kinesiol, 2021, 56
102488.

SHIINA T,NIGHTINGALE K R,PALMERI
M L,et al. WFUMB guidelines and recommen-
dations for clinical use of ultrasound elastogra-

phy: Part 1. basic principles and terminology

[16]

[17]

[J]. Ultrasound Med Biol, 2015,41(5).:1126-
1147.

HOTFIEL T, HEISS R, JANKA R, et al. A-
coustic radiation force impulse tissue character-
ization of the anterior talofibular ligament: a
promising noninvasive approach in ankle ima-
ging [ J]. Phys Sportsmed, 2018, 46 (4): 435-
440,

HWANG J,KIM H W,KIM P H,et al. Tech-
nical performance of acoustic radiation force
impulse imaging for measuring renal parenchy-
mal stiffness:a systematic review and meta-a-
nalysis[ J ]. J Ultrasound Med, 2021, 40 (12):
2639-2653.

(e Hs B .2022-04-18 & H 1 :2022-09-25)



