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Abstract

Maxillary sinus elevation is a widely used and relatively safe and predictable technique. 
Frequently, when aberrant anatomical conditions of the sinus are present, the handling 
of such a procedure might become more complex, and subjected to possible intra- and 
post-operatory complications. One of the most challenging anatomical conditions to 
manage is the alveolar antral artery (AAA), when it is unusually wide in diameter and 
passes through the area of the osteotomy with a complete intraosseous course. In the 
literature, many treatment options have been proposed for the surgical management 
of such an anatomical condition. The aim of this case report is to describe the clinical 
handling of an AAA with a piezosurgical approach, including the artery in the bony 
window design, but avoiding its displacement and possible tearing that might cause 
severe intra-operatory bleeding and post-operatory complications.
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Introduction

The maxillary sinus floor elevation technique with a lateral 
approach was first described by Tatum in 1976[1] and first 
published by Boyne and James in 1980.[2]

The technique has been further developed and modified over 
the years and its indications and directions have been refined 
by several authors. We distinguish now between a one stage 
procedure, with simultaneous insertion of the implants, and a 
two-stage procedure, when the residual bone height is <4 mm, 
but the basic procedure has essentially remained the same as was 
firstly described.[3]

Despite the widespread use of this surgical technique 
and its relative safety there are several variables and possible 
complications that must be taken into consideration when 
planning and during the surgical procedure itself. One of these 
is the blood supply and vascularization of the sinus cavity and 
Schneider membrane and, in particular, the lateral maxillary wall 
that is of crucial importance as a source of the blood supply for 

our graft material and because the accidental severing of a vessel 
during the antrostomy can be, in some case, a significant intra-
operatory complication.

The blood supply of the maxillary sinus is provided by three 
branches of the maxillary artery (MA): The greater palatine 
artery, the infraorbital artery (IOA), and the posterior superior 
alveolar artery (PSAA).[4,5]

Usually, the PSAA and the IOA form anastomoses inside and 
outside the bony lateral antral wall that supply the Schneiderian 
membrane and the epiperiosteal vestibular tissues. According 
to the literature, an intraosseous anastomosis is constantly 
present while an extraosseous anastomosis is present in about 
44% of the cases.[6,7] Of particular importance is the intraosseous 
anastomosis, which is also called alveolar antral artery (AAA). 
It was first described in 1934 and it passes through the area 
where the bony window is most frequently opened during sinus 
elevation.[8] Its course was found to be completely intraosseous 
at its extremities in 100% of cases, partially intraosseous in the 
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second premolar to second molar area in 100% of cases and, 
in such an area, the AAA was strictly close to the Schneiderian 
membrane and partially encased in the lateral sinus wall in all 
specimens.[9]

Despite severing of the AAA, it’s not life-threatening. It 
could dramatically complicate the procedure, damage this 
bony vessel can cause intense bleeding, obscuring the vision, 
and may lead to perforation of the Schneiderian membrane, 
which prolongs the operation and assessment of the sinus 
membrane reflection.[10] In more than 10% of cases, there is a 
risk of bleeding because of an artery with a diameter of more 
than 0.5 mm. In a patient with an artery with a diameter of 
more than 0.5 mm (1-2 mm), the probability of a high risk of 
hemorrhage is about 57%.[11] These findings must be taken into 
consideration when preparing the bony window to prevent an 
accidental severing of the AAA.

Furthermore, the presence and integrity of the AAA might 
be crucial during surgery in order to prevent local bone necrosis 
and optimize the healing of the graft material, which could be 
impaired if the vessel is transacted.[7]

Different methods have been suggested to prevent the 
complication caused by the resection and bleeding of an AAA 
with a wide diameter. Of major importance is the use of the 
piezoelectric surgical handpiece that selectively cuts hard 
tissues and it’s harmful to the soft tissues, leaving delicate 
structures like nerves and vessels undamaged.[12] If the course 
of the AAA is only partially intraosseous with the vessel being 
in contact with the Schneider membrane, it can be isolated and 
reflected together with the sinus membrane itself. When we are 
dealing with a completely intraosseous course, the AAA can 
be isolated, using traditional rotating burs, through a double 
window technique in which the design of the window takes the 
form of a double window with the top and bottom separated by 
the long course of the AAA which is left covered in length by 
the maxillary sinus lateral bone wall.[13] Finally, the more drastic 
solution is the ligation of the vessel, with the disadvantage 
of depriving the sinus from the blood supply assured by the 
AAA [14]

On the basis of these assumptions, the use of a computed 
tomography (CT) scan before proceeding with sinus lift 
procedures is strongly recommended in order to carefully 
evaluate any aberrant anatomical factor of the sinus such as an 
unusually wide AAA or with a complete intraosseous course, 
but also to detect patencies of the ostium, often responsible of 
persistent infections, and any preexisting sinus disease. All of 
these issues must be taken into account before commencing a 
sinus lift/grafting procedure. If the dental clinician is unfamiliar 
with reading a CT of the paranasal sinuses, a radiologist should 
be consulted to review the scan.[15] Moreover, the evaluation of 
the CT scan allows for the evaluation of the bucco-palatal width 
of the sinus cavity to be filled, which is important in terms of 
bone regeneration and healing time.[16]

In this case report, we describe a new approach to the sinus 
elevation in a patient with an AAA with an unusually wide 
diameter.

Case Report

A 68-year-old Caucasian male patient presented with a completely 
edentulous upper maxilla. The medical history revealed type 2 
diabetes and hypertension. The patient was taking metoprolol 
(25 mg) twice per day, metformin (500 mg) twice per day, 
rosuvastatin (80 mg) once per day, esomeprazole (40 mg) once 
per day, and aspirin (85 mg) once per day.

The patient was wearing a full upper denture. According 
to the patient’s request of having a fixed upper prosthesis, the 
decision was made for an upper bridge supported by six implants. 
An immediate placement of the posterior implants was rendered 
impossible by the severe resorption of the ridges with insufficient 
vertical distance between the crest and the floor of the sinus 
that was of 3.87 mm, as measured in the cone-beam computed 
tomography (CBCT), thus preventing also a sinus elevation 
procedure with contextual implant placement. Decision was 
taken for a two-staged technique with sinus elevation and 
delayed implant placement.

We here report the surgical elevation of the left 
maxillary sinus.

The CBCT showed a bilateral AAA with a diameter, 
measured in the CBCT, of about 2.13 mm, an AAA-alveolar 
crest, and AAA-sinus floor distances, respectively of 8.86 mm 
and 5.50 mm, in the area planned for sinus elevation (second 
premolar-first molar) [Figure 1].

Due to the presence of such a delicate and wide (in 
diameter) vascular structure in the area subjected to the 
surgical procedure, the decision was made for the use of 
the piezoelectric handpiece.

A full thickness flap was elevated and, due to the large 
dimension, the AAA was already visible through the cortical bone 
of the lateral sinus wall [Figure 2]. The design of the osseous 
window could not avoid to include the course of the artery.

The osteotomy was performed with the aid of the 
piezoelectric bur and the bone was gently removed around the 
portions of AAA passing through the line of the window’s design. 
The mobility of the bony piece was assessed and the Schneider 

Figure 1: Cone beam computed tomography measurements
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membrane was elevated, avoiding tearing of the artery. 
A perforation of the membrane was accidentally created with the 
piezoelectric bur and later covered with a collagen membrane 
(Collatape) [Figure 3].

The bony block, resulting from the creation of the 
window, was not removed or pulled away with the 
Schneider membrane but rather rotated upwards, with 
the course of the AAA being the fulcrum of such a rotation, 
thus avoiding any stretching of the vessel that would have 
resulted in a laceration with intense bleeding.

The sinus cavity was then filled with 3 cc irradiated allogenic 
cancellous bone and marrow particulate (Rocky Mountain 
Tissue Bank, 2993 S. Peoria St. Ste 390, Urora, CO 80014) 
mixed with platelet-rich plasma prepared from the patient’s own 
blood. The window was covered with an additional 20 × 28 mm 
collagene membrane (Collatape) and the flap was then sutured 
with 3-0 cytoplast interrupted sutures [Figures 4 and 5].

Systemic antibiotics, amoxicillin (875 mg) twice per 
day for a total of 10 days, starting from the day before the 
surgery, was prescribed. Local application of chlorhexidine 
gluconate 0.12% twice per day was recommended. Suture 
removal was done 14 days following surgery.

The healing was uneventful, with complete closure of the 
wound and no discomfort reported by the patient.

The case has been monitored for 3 months with no adverse 
events, with high patient satisfaction, and stability of the graft as 
shown in the panoramic X-ray [Figure 6].

Discussion

A patient with a severely resorbed maxillary ridge was 
treated with a sinus elevation technique. The decision was 
made for a two-stage surgery, avoiding immediate implant 
placement and for the use of piezosurgery. Despite the 

Figure 2: Alveoar antral artery visible through the cortical bone

Figure 3: Bony window created with no resection of the alveoar 

antral artery

Figure 4: Sinus cavity �lled with bone gra�

Figure 5: Collagen membrane closing the lateral window

Figure 6: Panoramic X-ray 3 months a�er surgery
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use of a piezoelectric handpiece might results in a longer 
surgery time when adopted for other procedures, it was 
demonstrated to be advantageous for sinus elevation and in 
procedures involving delicate structures such as arteries and 
nerves.[12,17,18]

In the case hereby reported the diameter of the artery was 
2.13 mm, wider than the mean diameters reported by many 
authors. Both the distance of the artery from the alveolar crest 
(8.86 mm) and from the sinus floor (5.50 mm) were ways below 
the mean values reported in the literature [Table 1].

As shown in the Table, mean values for AAA diameters 
range from 0.8 mm and 1.59 mm. Mean values for distance 
between AAA and alveolar crest and AAA and sinus floor 
range from 16.88 mm to 23.56 mm and from 6.57 mm to 
9.70 mm.

The AAA to sinus floor distance of 5.50 mm here reported 
is consistent with only one study in literature where the mean 
values for the second premolar area and first molar area (the area 
subjected to surgery in the case here reported) were respectively 
5.80 mm and 5.90 mm.

The anatomical findings of this case report are consistent with 
the data reported by Park et al.,[26] Ilgüy et al.[23] and Rysz et al.,[27] 
that show that the distance between the AAA and the alveolar 
crest is always consistently shorter in edentulous patients when 
compared with dentate patients.

Conclusions

The patient (subject) of this case report has been successfully 
treated with a sinus elevation procedure, showing no signs of 
bone loss, soft tissues inflammatory activity, or any other negative 
occurrence as of 3 months after the surgery. According to the 
clinical outcomes of this particular case, the preservation of the 
AAA intraosseous course, avoiding dislocation with rotation of 
the window osseous block using a piezosurgical approach, can 
be a suitable and recommendable treatment option in cases of 
unusually lower course of the AAA in the area of the window 
opening.
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