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SUMMARY

Introduction: The main artery that supplies the mucoperiosteum of the hard palate is the greater palatine artery. The
knowledge detailed of the vascular anatomy of the palate and, in special, of the region of the greater
palatine foramen is important for prevention of lesions vascular during procedures in this region.
Among these procedures, it included the making of shreds for correction of failures in the hard palate,
soft palate and cranial base.

Objective: To develop an anatomical model that can illustrate the endoscopic anatomy of the greater palatine
foramen and analyze the technical of injection intra vascular of colored silicone is sufficient for fill
the lower arterial branches than irrigate the hard palate.

Method: The form of study was experimental through the endoscopic dissection of 10 greater palatine arteries
in five heads of corpses prepared with injection intra vascular of colored silicone.

Results: Of the total of 10 arteries dissected, 8 properly were colored by the technique of injection employed.
What corresponds to an efficacy of 80%.

Conclusion: The anatomical model showed to be a feasible approach for the endoscopic study of the greater

palatine foramen, being the injection of efficient silicone in the terminals vessels coloring in 80% of
the cases.

Keywords: corpses, anatomy, palate, physiological neovascularization.
Resumo
Introducio: A principal artéria que supre o mucoperiésteo do palato duro € a artéria palatina maior. O conheci-

mento detalhado da anatomia vascular do palato e, em especial, da regiao do forame palatino maior
¢ importante para prevencao de lesoes vasculares durante procedimentos nesta regido. Dentre estes
procedimentos, inclui-se a confeccao de retalhos para correcao de falhas no palato duro, palato mole
e base do cranio.

Objetivo: Desenvolver um modelo anatdmico que possa ilustrar a anatomia endoscopica do forame palatino
maior e analisar se a técnica de injecao intravascular de silicone colorido ¢ suficiente para preencher
0s ramos arteriais menores que irrigam o palato duro.

Método: A forma de estudo foi experimental através da disseccao endoscépica de 10 artérias palatinas maiores
em cinco cabecas de cadaveres preparadas com injecao intravascular de silicone colorido Resultados:
Do total de 10 artérias dissecadas, 8 foram devidamente coradas pela técnica de injecao empregada.
O que corresponde a uma eficicia de 80%.

Concluszo: O modelo anatdmico demonstrou ser um método factivel para o estudo endoscopico do forame
palatino maior, sendo a injecio de silicone eficiente na coloracao de vasos terminais em 80% dos
€asos.

Palavras-chave: cadaver, anatomia, palato, neovascularizacao fisiolégica.
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INTRODUCTION

Vascularization of the palate is carried by branches
of the external carotid artery: greater palatine artery,
ascending palatine artery and branches of the ascending
pharyngeal artery (1,2).

The main artery that supplies the mucoperiosteum
the hard palate is the greater palatine artery, which is a
branch of the maxillary artery in the pterygopalatine fossa
(3). The descending palatine artery passing through the
greater palatine foramen and receives the name of greater
palatine artery. This branch reaches the mucoperiosteum
the hard palate and runs anteriorly, parallel to the lateral
border of the hard palate, near its junction with the alveoli.
Supplies the hard palate through the medial arch and
alveolar bone via side branches (4). There is a large
network of anastomoses between the vessels that supply
the hard palate and soft palate.

Detailed knowledge of vascular anatomy of the
palate and, in particular in the greater palatine foramen is
important for prevention of vascular lesions during
procedures in this region. During surgery to correct cleft
palate is a common approach to the vascular pedicle for
the release of the flap. Pedicle injuries may have catastrophic
consequences such as necrosis of the flap. Moreover, it can
be used in the manufacture of a palatal mucoperiosteal flap
that can be introduced into the nasal cavity to the
reconstruction of flaws in the skull base reconstruction after
expanded endonasal approaches (5, 6).

The objective of this study is to develop an anatomical
model that can illustrate the endoscopic anatomy of the
greater palatine foramen and to determine whether injection
technique is enough to fill the smaller arterial branches that
supply the palate.

METHOD

Vascularization of the palate is carried by branches
of the external carotid artery: greater palatine artery,
ascending palatine artery and branches of the ascending
pharyngeal artery (1,2).

This study was developed at the Laboratory of
Human Topographical Anatomy, School of Medicine,
University of Sao Paulo. The project was approved by the
Ethics Commiittee in Research of our institution. Five cadaver
heads were prepared for dissection after intravascular injection
of colored silicone (7), and stored in alcohol solution to 75%.
Initially, both stumps of the cervical internal carotid artery
and internal jugular veins were dissected and isolated. All

Figure 1. (A) Injection of colored silicone in red in the carotid
system. (B) After injection of silicone in the arterial and
venous (internal jugular vein) catheters are occluded with
clamps hold.

vessels were cannulated with a catheter of appropriate
diameter to completely fill the vascular lumen. After
cannulation of the vessels, catheters were securely tied with
cotton thread number 0. Importantly, this amarria should be
firm to prevent leakage of silicone for injection. The vessels
were repeatedly irrigated with water. Using a syringe of 60
mL was injected with water in the vascular system on one
side to obtain a continuous flow of clear water on the
contralateral side. For example, to repeatedly inject water
into the common carotid artery on the right, expected to
clean the system until the flow of water coming out of the
left common carotid artery was clear and without clots. The
same procedure was done to the venous system. The
proper conduct of this step during the preparation of parts
of corpses is essential for optimal results of staining of
vessels. The presence of intraluminal clot is the main factor
responsible for the failure of staining of vessels as the blood
prevent the arrival of silicon, especially in smaller arterial
branches and distal as in the case of the descending palatine
(3). For staining of the arterial system, was used soluble red
dye. For the venous system, we used water-soluble blue dye
(Figure 1). We follow the following formulation for the
preparation of silicone:

A) Arteries: Two pieces of polimetilsilaxane (thinner) fora

piece of silicon.
B) Veins: A part of polimetilsilaxane (thinner) for a piece
of silicon.

The catalyst (dialurato calcium carbonate) was added
immediately before the injection in the vessels at the rate
of 10 mL per 300 mL of solution. The dye (water-soluble
pigments) was also added immediately before injection.
During the endoscopic dissection of the palate, photographs
were taken with a Nikon D70® digital camera 6.5-megapixel
camera (Nikon, Tokyo, Japan) coupled to the endoscope.
Digital images were stored on computer using the Windows
Pictures Viewer® (Microsoft Corp., Redmond, WA).

Dissection Technique

Initially a autostatic retractor was positioned between
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Figure 2. Photo intra-oral endoscope with the degree. Dotted
line illustrates the region of the incision in the hard palate.
Note that the incision is made in the mucosa of transition
between the alveolar bone and the palatine bones. In this
case, edentulous cadaver shows significant reduction in the
amount of alveolar bone. Black circle shows the dorsal
surface of the tongue.

the upper and lower lip. Due to the rigor mortis, only a
minimum opening of the mouth was established. Opening
this enough for the endoscopic dissection.

All the hard palate mucosa was inspected
endoscopically with the identification of the transition
region between hard and soft palate, and the transition
between the mucosa attached to the alveolar bone and
hard palate. An incision in inverted “U” was performed,
taking as limits after the transition between hard and soft
palate. The incision was always started on the right side,
extending the earlier in the transition between the alveolar
bone and the palatine bone (more later) and jawbone
(anteriorly). Similar incision was repeated on the left. The
anterior ends of the incisions were united before, giving
the shape of inverted U (Figure 2). As a result, a
subperiosteal detachment was performed to identify the
major palatine foramen on both sides. The posterior limit
of the detachment was the identification of the posterior
border of the palatine bones and muscles of the soft
palate.

REsuLTs

Five palates were dissected, making a total of 10
major palatine arteries evaluated. In 3 palates, the greater
palatine artery was stained on both sides. In the other 2
cases, only the artery of one side was stained. In one such
case, the artery on the right was stained, while the dye did
not reach the artery on the left side (Figure 3). While in
another case, the situation was the opposite. The artery
was stained only the right side.

Figure 3. Photography The degree endoscope. After
subperiosteal detachment of the flap of the palate, identifies
the region of the greater palatine foramen on both sides. (A)
Note that the right side, the artery was stained in red, while the
left side, the silicone did not fill the pot. (B) Detail of the region
of greater palatine foramen on the right. Note the greater
palatine nerve exiting the foramen laterally to the arterial
branches (arrow).

Thus, the total of 10 dissected arteries, 8 were
propertly stained injection technique used. This corresponds
to an efficiency of 80%.

DiscussioN

The descending palatine artery arises from the
pterygopalatine fossa (3) and continues downwards into
the pterygopalatine canal (5). As the pterygopalatine canal
close to the palate, its bony walls become slightly thickened,
ending in greater palatine foramen. On the way out of this
foramen, the vase is called major palatine artery and walks
in the lateral portion of the palate, sending small branches
to its anastomosis with branches of the sphenopalatine
foramen incisive in (4).

The palatal flaps are based on the greater palatine
artery, and the connection between the two major palatine
arteries through the midline (8) allows the flap is based on
only one major palatine artery (9), which greatly increases
the potential size same. The flap can provide approximately
10 cm2 of tissue (5, 10), and can rotate 1800, be reversed
or transposed into the nasal cavity. The versatility of this
flap allows it to be used to correct flaws in the hard palate,
soft palate, retromolar (10) and base (5.6). According to
Olivier et al, after dissection of the pterygopalatine canal
and transposition of the flap to the nasal cavity by extending
the greater palatine foramen, it enabled the coverage of
flaws in the plan dural sinus, sella and clivus to the level of
the foramen magnum (5 ).

Shows how great advantage the fact that its
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production is not technically difficult (10), however, the
main limitation of this flap is to hold and / or voltage level
of the pedicle foramen greater palatine, which can cause
vascular compromise with subsequent dehiscence, necrosis
(10) or atrophy of the flap (4). The denuded palatal bone
heals by secondary intention, but the mucosa response
almost identical to normal tissue, which over time is also a
process of reinnervation.

The development of anatomical models is very
important in the production of educational materials,
development of anatomical knowledge, in improving the
ability to perform specific techniques, shortening the
learning curve (1-4, 6, 7). The injection technique allows
the color and precise anatomical dissection of vessels larger
than 0.1 mm in diameter (2) and starting from the assumption
that the descending palatine artery shows 2 mm gauge the
level of the foramen greater palatine (1), all vessels studied
should have been stained. However, presence of intraluminal
clot may have prevented the arrival of silicone terminal
arterial branches.

CONCLUSION

The anatomical model proved to be a reliable
method for the endoscopic study of the greater palatine
foramen, and the injection of silicone efficient in staining
vessels terminals in 80% of cases
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