Int. J. Morphol.,
40(1)18-23, 2022.

Anastomosis Between the Posterior Superior Alveolar Artery
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SUMMARY: The posterior superior alveolar artery (PSAA) and the infra-orbital artery (IOA) present intraosseous and extraosseous
rami which form an anastomosis in the lateral wall of the maxillary sinus. This anastomosis is always present, howentgrat hasm
included in anatomical terminology (AT), and different terms are used in scientific communication to refer to it. The igistuafyth
was to carry out a review of the different terms used to name this vascular structure. A literature review was carrfedtetnsrused
to name the anastomosis between the PSAA and IOA in imaging studies and human cadavers that assessed the presenddiequency of
anatomical structure. The search was carried out in the Medline, EMBASE and LILACS databases, in Portuguese, Spanidh, and Englis
with no date restrictions. Qualitative analysis was applied to the studies selected, analysing the terminology usedtie esfasto-
mosis between the PSAA and IOA. Of the 2108 original articles found, 60 were selected as potentially relevant and 54rstudies we
finally included for qualitative analysis. Sixteen terms were found to refer to the anastomosis between the PSAA and 38, the m
frequent being Posterior Superior Alveolar Artery (PSAA), followed by Alveolar Antral Artery (AAA). Many terms are used in the
medical literature to designate the anastomosis between the PSAA and IOA, the most frequent being PSAA and AAA. Theie is a need
unify the terms used to designate this vascular structure, and to incorporate the selected term into anatomical ternoirt@ogyy, in
avoid confusion in scientific communication.

KEY WORDS: Posterior superior alveolar artery; Infra-orbital artery; Alveolar antral artery; Anatomical terminology.

INTRODUCTION

At the end of the 19th century, the need waSuperior alveolar artery (PSAA) and the infra-orbital artery
recognized to establish an order in the names used(t@A). The PSAA and the IOA are rami of the maxillary
designate anatomical structures, since around 50,000 te@&ry and are responsible for irrigating the pulp and the
existed to name just over 5,000 anatomical structuréserting periodontium of the upper teeth; the mucus and
(Losardoet al, 2015). In many cases, numerous differerifie anterior, lateral and posterior walls of the maxillary sinus;
terms were used to name the same structure (Cruz & Crthe lower eyelid, the nasal ala and the mucous of the upper
2009). The purpose of anatomical terminology (Terminologi#- These arteries have intraosseous and extraosseous rami
Anatomica— TA) is to ensure clear, precise Communica‘[idﬁhiCh form an anastomosis in the lateral wall of the maX||Iary
in the medical field, facilitating teaching and learning asinus (Alves & Candido, 2016).
well as scientific communication (Duque-Pastal, 2016).

Nonetheless, there are many anatomical structures that have ~ The anastomosis between the PSAA and IOA was
not yet been included in TA, one of which is a Vascukﬂfst described in 1934 by Strong, who related that this artery
structure resulting from anastomosis between the posterias responsible for irrigating the mucous membrane of the

1 Center of Excellence in Surgical and Morphological Research (CEMyQ), Faculty of Medicine, Universidad de La FronteraChdmuco,

2 Applied Morphology Research Center (CIMA), Faculty of Dentistry, Universidad de La Frontera, Temuco, Chile.

3 Faculty of Dentistry, Universidad de La Frontera, Temuco, Chile.

4 Center for Research in Epidemiology, Economics and Oral Public Health (CIEESPO), Faculty of Dentistry, Universidad derédaTeranto, Chile.
5 Doctoral Program in Morphological Sciences, Universidad de La Frontera, Temuco, Chile.

Received: 2021-10-20  Accepted: 2021-11-23

18



ALVES, N.; CEBALLOS, F. & DEANA, N. F. Anastomosis between the posterior superior alveolar artery and the infra-orbital artery: A review of current tertmindldgarphol., 40(1)18-23, 2022.

maxillary sinus and adjacent teeth (Taschieri & Rosan&election of studiesAll references identified were extracted

2010). The clinical importance of this artery is related witto an EndNote X9 database to facilitate management and

the risk of severe intraoperative haemorrhage due to lesialedete duplicate articles. Titles and abstracts of studies

caused during surgical procedures in the region, affectingtrieved using the search strategy were screened

the surgeon'’s field of view and thus increasing the risk ofdependently by two authors to identify studies that

perforation of the maxillary sinus (Rahpeyma &potentially met the inclusion criteria. Titles and abstracts

Khajehahmadi, 2014). Studies in cadavers indicate that there selected using the Rayyan software (http://

anastomosis between the PSAA and IOA is always preseayyan.qgcri.org). We obtained the full texts of all relevant

(Ellaet al, 2008), however this vascular structure has nand potentially relevant studies meeting the inclusion criteria,

yet been included in TA. and those for which there were insufficient data in the title
and abstract to make a clear decision. Any disagreement

In scientific literature, authors use differentbetween the two authors was resolved through discussion

anatomical terms to refer to this structure, such as PSA#ith a third reviewer.

(Junget al, 2011; Cruz Ibafieet al, 2016), Intraosseous

Ramus of the PSAA (de Oliveiedal, 2017), Intraosseous Data charting process.One reviewer (F.C. or N.F.D)

Rami (Duruelet al, 2019), Intramural Artery (Godét extracted relevant data from eligible studies describing their

al., 2021), Alveolar Antral Artery (AAA) (Alves & main characteristics. A second reviewer checked all the

Candido; Alves, 2017; Alvest al, 2020), etc. Considering extracted information for accuracy (non-independent

the variety of terms used to name this vascular structukerification of data extraction). The authors extracted the

the object of this study was to carry out a systematic revidallowing information from each article using a standardized,

of the terms used. predefined data collection form: Author, yeatr, title, type of
study (study in cadaver or imaging study), term used to name
the anastomosis between the PSAA and IOA.

MATERIAL AND METHOD
Synthesis of the results.Qualitative analysis of the data
was carried out, as well as percentage analysis of the terms

Protocol and registration. The protocol was published used. Studies which used more than one term were grouped

in INPLASY, number 202120071. in the category with the highest percentage. The results were
presented in a table.

Eligibility criteria. A systematic review was carried out

of the terms used to designate the anastomosis between

the PSAA and IOA in imaging studies and studies in hum&ESULTS

cadavers that assessed the presence/frequency of this

anatomical structure. The search was carried out in the

Medline, EMBASE and LILACS databases, including ori- The search strategy identified 2108 original articles;

ginal studies in Portuguese, Spanish and English. In vitt@3 duplicates were excluded. After review of the titles and

studies, case reports, theses, letters to the editor atdtracts, 60 were selected as potentially relevant and 54

systematic reviews were excluded. studies were finally included for qualitative analysis (Fig.
1). Forty-seven computed tomography or cone-beam

Sources of information.The search was carried out in thecomputed tomography studies were included (87.0 %), five

Medline, EMBASE and LILACS databases, without datstudies in cadavers (9.3 %) and two imaging studies and

restrictions. In addition, we examined the reference lists ohdavers (3.7 %).Sixteen different terms were used to refer

the studies included. The search strategy used in Medlituethe same structure in the studies analysed (Table 1); the

was: ((((((("Cone-Beam Computed Tomography“[Meshierm used most frequently was PSAA (38.9 %), followed

OR "Spiral Cone-Beam Computed Tomography"[Mesh])y Alveolar Antral Artery (27.8 %) and Intraosseous Anasto-

OR CBCT [tiab]) OR Computed Tomography*) ORmosis (9.43 %).

dissection [tiab]) OR "Dissection"[Mesh]) OR

"Cadaver"[Mesh])) AND (((((((((alveolar antral artery) OR

intraosseous arterial anastomosis) OR extraosseous artddiECUSSION

anastomosis) OR maxillary sinus vascularization [tiab]) OR

maxillary sinus vascular anatomy) AND (((course [tiab])

OR diameter [tiab]) OR anatomy*) OR "Anatomy"“[Mesh]) The maxillary sinus is a cavity located in the interior

OR Prevalence) of the body of the maxilla; it is directly related with the na-
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2108 Citations identified from electronic
database searches

- 1237 Embase
-~ 523 Medline
- 348 Lilacs

=

1985 Potentially relevant articles
identified for title and abstract
screening

Screening

60 Potentially relevant articles
identified for data extraction

Eligibility

b

123 Duplicates removed

1925 Articles excluded by title and abstract

08 Full text articles excluded by full text
1 Language

54 Documents identified for quality
evaluation

o]

4 Design
3 Other outcomes

'—‘ 02 Articles identified by hand-search

Fig. 1. Flowchart of the studies included.

Table |. Percentage and description of the anatomical terms used.

sal cavity by its nasal or medial wall, and with the dental
alveoli of the posterior superior teeth, especially the molars,
by its inferior wall or sinus floor (Alves & Candido). The
discovery of the maxillary sinus is attributed to doctor
Nathaniel Highmore, who first described it in his book
Corporis Humani Disquisitio Anatomica (Mavrodi &
Paraskevas, 2013); for this reason the structure was included
in the Nomina AnatomicgdNA) as Highmore's Antrum
(Wells, 1948). In 1901, years after the inclusion of this term
in the NA, sketches by Leonardo da Vinci were discovered,
drawn in 1489, which illustrated the maxillary sinus and
adjacent structures; however although da Vinci's drawings
are the oldest on record, the term Highmore's Antrum had
already been included in the NA and was used for many
years. Today, since the use of eponyms has been abolished
in TA, the term Highmore's Antrum has been reviewed and
replaced by the term Maxillary Sinus (Duque-Patral,

2016, 2018).

The maxillary sinus is irrigated by the anastomosis
between the PSAA, which courses half of the lateral wall of
the maxillary sinus intraosseously, and the I0A which
courses through the anterior wall of the maxillary sinus

Anaomical terms Authors N/total
Alveolar Antral Artery Albuquerque et al., 2021 ; Alves et al., 2020; Al-Ghurabi et al., 2018; Amine et al., 15/54
2020; Cruz lIbafiez et al., 2016; Dias et al., 2020; Kaabalik & Akcay, 2020; Kolte et
al., 2021; Laovoravit et al., 2021; Rosano et al., 2009; Rosano et al., 2011;
Rahpeyma et al., 2014; San Aung &t al., 2017; Varela-Centedles et al., 2016; Yang &
Kye, 2014
Antral Artery Ellaet al., 2008 1/54
A nastomosisCanal Sun et al., 2018 1/54
Cana of the Arterial Ryszetal., 2014 1/54
Anastomosis
Endosseous vascular cand of the Junget al., 2011 1/54
Posterior Superior  Alveolar
Artery
Intramural Artery Godil etal., 2021 1/54
| ntransseous Anastomosis Bernardi et al., 2016; Kgiku et al., 2013; Yusof et al., 2020; Rodellaet al., 2010; 5/54
Solar et al., 1999
Intraosseous Artery Tran et al., 2021 1/54
I ntraosseous branches Durudl et al., 2019 1/54
Intraosseous branch of the deOliveraetal., 2017 1/54
Posterior Superior  Alveolar
Artery
Intraosseous Loop Leeet al., 2016 1/54
Intraosseous Vascular Canal Mardinger et al., 2007 1/54
L ateral Antral Intreosseous  Shetty et al., 2021 1/54
V ascular Cana
Posterior Superior Alveolar Anamali et al., 2015; Chitsazi et al., 2017; Danesh-Sani & al., 2017; Guncii et al., 21/54
Artery 2011; Hayek et al., 2015; Hur et al., 2009; Ibrahim et al., 2016; ligly e al., 2013;
Kim et al., 2011; Khojastehpour et al., 2016; Lozano-Carrascal et al., 2017,
Pandharbale et al., 2016; Panjnoush et al., 2017; Park et al., 2012; Rostetter et al.,
2018; Shahidi et al., 2016; Smsek Kayaet al.,, 2018; Tehranchi et al., 2017;
Watanabe et al., 2014; Yacin & Akyol, 2019; Fayek et al., 2021
Posterior Superior Alveolar Padovani et al., 2020 1/54
Artery Anastomosis
Superior Alveolar Canal Apostol&kis etal., 2014 1/54
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(Rosanoet al.,, 2011). This anastomotic circuit isPortuguese, Spanish or English, which have therefore not
responsible for the vascularization of the sinus membrareen included in our review. Moreover, we did not evaluate
the periostic tissues, and especially the anterolateral widle anatomical terminology used in anatomical textbooks
of the sinus. According to Rosaet al (2011) the two or books published for the use of clinicians. A strength of
anastomoses (intraosseous and extraosseous) form a doobiestudy is that it shows the numerous forms used to name
arterial arch, supplying the lateral wall of the antrum antthe anastomosis between the PSAA and IOA, corroborating
parts of the alveolar process. the need to include this structure in TA.

In the present review it was found that the anasto-
mosis between the PSAA and IOA was called PSAA i@ONCLUSION
the majority of the studies analysed, however this term
may not be the most appropriate because the artery in
guestion is an anastomosis between the PSAA and IOA, Many terms are used in the medical literature to
and not the PSAA itself. Aimost one third of the authordesignate the anastomosis between the PSAA and I0A,
used the term AAA, showing that this term is widelyhe most frequent being Posterior Superior Alveolar Artery
accepted among researchers and anatomists. BecausaltiteAlveolar Antral Artery. There is a need to unify the
anastomosis between the PSAA and IOA irrigates therms used to designate this vascular structure, and to
maxillary sinus, it is possible that the term “antral” is amcorporate the selected term into anatomical terminology
allusion to Antrum Highmorianum, the original name foin order to avoid confusion in scientific communication.
the maxillary sinus.

ALVES, N.; CEBALLOS, F. & DEANA, N. F. Anastomosis en-

Ou_r _fir_1dings show tha_t there is great COI’]fUSiOIﬂ:e la arteria alveolar superior posterior y la arteria infra-orbital:
among clinicians and anatomists about how to refer to thjs; revision de la terminologia actuat. J. Morphol., 40(L)L8-

vascular structure, since it has 16 names. In view of the, 2022.

fact that this structure is always present, and the diversity

of terms used to refer to it, unification of the anatomical RESUMEN: La arteria alveolar superior posterior (AASP)
term is imperative. We agree with Alves that this structupela arteria infra-orbital (AlO) tienen ramas intra y extra 6seas que
should be included in TA, facilitating a single term for us&rman una anastomosis en la pared lateral del seno maxilar. Esta
among clinicians, anatomists and researchers. The us@'giSIomosis esta siempre presente, sin embargo, aun no ha sido
a standard anatomical terminology is fundamental fne uida en la terminologia anatémica (TA), por lo que en la comu-

i | . | cati N nicacion cientifica se utilizan diferentes términos para referirse a
promoting clear, unequivocal communication ( eumaniy, g objetivo de este estudio fue realizar una revision sobre los

2018). This is done by the choice of an appropriate offiCiglterentes términos utilizados para nombrar esta estructura vascular.
Latin term, and recognising as synonyms other Latin terrmgs realizé una revision de la literatura sobre los términos utiliza-
that have been used consistently for the same anatomiged para nombrar la anastomosis entre AASP y AlO en estudios
structure (Neumann). imagenoldgicos y en cadaveres humanos que evaluaron la presen-
cia/frecuencia de esta estructura anatomica. La busqueda fue reali-

Many Symposia of Morphological Terminology zada en las bases de datosMedline, EMBASE y LILACS, en los

(SMT) are held to unify the names applied to structures Bi}omas portugués, espafiol e inglés, sin restriccion de fecha. Los

. ___.estudios seleccionados fueron evaluados de forma cualitativa, ana-
the human body, ensure the use of common smentlﬁé : . X ;
. . .. lizando la terminologia empleada para referirse a la anastomosis
language, and facilitate learning and communicati

‘ Ohtre AASP y AlO. Fueron encontrados 2108 articulos originales,
between professionals (Band, 2006; Losat@l). An  sjendo seleccionados 60 articulos potencialmente relevantes v fi-
interesting aspect addressed in these meetings is Ha@nente fueron incluidos 54 estudios para andlisis cualitativo.
discussion of new terms which arise in dissectioRueron encontrados 16 términos para referirse a la anastomosis
laboratories or operating theatres, and which are not yastre AASP y AIO, siendo AASP el mas frecuente seguido de arte-
included in TA (Cruz & Cruz). In this context, we believeia alveolo-antral (AAA). Son muchos los términos utilizados en
that it is very important that some future SMT shoulét literatura médica para designar la anastomosis entre AASP y
discuss the inclusion in TA of the most appropriate term {g©: Siendo AASP y AAA los mas usados. La unificacion de los

designate the anastomosis between the PSAA and IOAt%m'nos utilizados para designar esta estructura vascular y su in-

- . . torporacion en la Terminologia Anatomica contribuiria a evitar
order t_o f:_:lcmt:_;\te _tgachmg aryd Igarnmg and to avmgﬁuivocos en la comunicacion cientifica.
confusion in scientific communication.

PALABRAS CLAVE: Arteria alveolar superior poste-
Study limitations. Despite the exhaustive review carriedior; Arteria infra-orbital; Arteria alveolo-antral; Termi  nolo-
out, there may be studies published in languages other tlgémanatomica.
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