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Background:  Various  anatomical  references  and structures  should  be analyzed  prior  approaching  a surgery
in  the maxillary  sinus.  The  objective  of  the present  study was  to evaluate  the  anatomical  structures  and
references  involved  in sinus  floor  elevation  with  a  lateral  approach.
Materials  and methods:  Seventy-five  patients  planned  for sinus  floor  elevation  were  included  in  the  study.
Eighty-eight  maxillary  sinuses  were  evaluated  using  cone  beam  computed  tomographies  (CBCTs).  The
nasal  floor  was  used  as  main  reference  (X)  and  sinus  mucosa  width,  bone  crest  height,  palatal–nasal
recess  angle  (PNR),  sinus  width at the  level  of  the  nasal  floor,  distance  from  the  nasal  floor  to  the  base
of  the  sinus  (X–F),  position  of the posterior  superior  alveolar  artery  (PSAA  height)  and  diameter  (PSAA
diameter),  lateral  bone  wall width  at 3 mm  (LW  3 mm)  and  9 mm  (LW  9  mm)  from  the  base  of  the sinus
(F),  patency  of  the  ostium  (OP),  and  presence  and  position  of  septa  have  been  evaluated.
Results:  The  mean  dimensions  and  standard  deviations  were  the  following:  mucosa  thickness  was
2.0  ± 1.4  mm,  bone  crest  height  2.8  ±  1.4  mm,  distance  X–F  8.3  ±  1.9  mm,  PNR  angle  135.5  ± 23.1,  sinus
width  12.6  ± 4.2 mm,  X–F  8.3 ± 1.9  mm,  PSAA  height  14.4  ±  2.9 mm,  PSAA  diameter  1.1  ± 0.4 mm,  LW

3  mm  1.5  ± 1.2,  LW  9 mm  1.3  ±  0.6  mm,  OP  1.9 ± 0.4  mm.  Septa  were  present  in 19.3%  of  the sinuses
evaluated  and  were  located  mostly  in the molar  region.
Conclusions:  In conclusion,  the analysis  of the  CBCT  before  sinus  floor  elevation  allows  the  identification
of  anatomical  structures  and  references  that  might  be used  for  the  planning  of the surgical  approach,
aiming  to improve  the  outcome  of  the treatment  and to avoid  possible  complications.

© 2019  Elsevier  GmbH.  All  rights  reserved.
. Introduction

Sinus floor augmentation procedures may  be required for the
ehabilitation of the posterior regions of the maxilla by means
f implants, aiming to increase bone volume for implant instal-
ation. As all surgical procedures, sinus floor augmentation with a
ateral approach presents technical difficulties and possible compli-
ations (Danesh-Sani et al., 2016). The most frequent intraoperative

omplication is the sinus mucosa perforation, while hemorrhagic
vents are less frequently reported (Stacchi et al., 2017). To reduce
he incidence of possible complications, a cone beam computed

� This paper belongs to the special issue “Applied Anatomy”.
∗ Corresponding author at: ARDEC Academy, Ariminum Odontologica, Viale Gio-
anni Pascoli 67, 47923 Rimini, Italy.

E-mail address: daniele.botticelli@gmail.com (D. Botticelli).

ttps://doi.org/10.1016/j.aanat.2019.07.003
940-9602/© 2019 Elsevier GmbH. All rights reserved.
tomography (CBCT) should be taken before performing the surgical
procedures, aiming to evaluate the anatomy of the sinus (Danesh-
Sani et al., 2016).

Various anatomical references and structures should be ana-
lyzed prior approaching a surgery in the maxillary sinus. The height
of the residual bone crest (Cavalcanti et al., 2018; Lozano-Carrascal
et al., 2017; Monje et al., 2014; Shanbhag et al., 2014; Tükel and
Tatli, 2018), the thickness of the lateral sinus bone wall (Monje et al.,
2014; Shanbhag et al., 2014; Danesh-Sani et al., 2017; Ş imş ek Kaya
et al., 2019; Lim et al., 2017; Yang et al., 2012) and the angulation
of the palatal–nasal recess (Chan et al., 2013; Niu et al., 2018) are
important anatomical structures that might affect the complexity
of the surgery. Moreover, the presence of septa (Ş imş ek Kaya et al.,

2019; Tükel and Tatli, 2018; Ata-Ali et al., 2017; Lozano-Carrascal
et al., 2017; Schriber et al., 2017; Maestre-Ferrín et al., 2010; Kim
et al., 2006) contributes to increase the difficulties in the detach-
ment of the Schneiderian membrane from the bone and might favor

https://doi.org/10.1016/j.aanat.2019.07.003
http://www.sciencedirect.com/science/journal/09409602
http://www.elsevier.com/locate/aanat
http://crossmark.crossref.org/dialog/?doi=10.1016/j.aanat.2019.07.003&domain=pdf
mailto:daniele.botticelli@gmail.com
https://doi.org/10.1016/j.aanat.2019.07.003
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Fig. 1. Coronal view of a CBCT before sinus floor augmentation. X, line drawn fol-
lowing the floor of the nose; C, center of the bony crest; F, base of the sinus floor; A,
anastomosis. X–F, nasal floor height; XW (sinus width), i.e. the distance evaluated
on the line X between the two intersection points with the medial and lateral sinus
bone walls. X-area, area delimited by the sinus bone walls and the line X.

Fig. 2. Lateral view of a CBCT before sinus floor augmentation. Z, line drawn follow-
ing the floor of the nose; ZW (sinus extension), i.e. the distance evaluated on the line
0 S. Kawakami et al. / Annal

erforations. Diameter and location of the intra-osseous anasto-
osis, that connects the posterior superior alveolar artery to the

nfraorbital artery, might have an important impact for possible
emorrhagic events (Lozano-Carrascal et al., 2017; Ş imş ek Kaya
t al., 2019; Valente, 2016; Varela-Centelles et al., 2015; Testori
t al., 2010; Mardinger et al., 2007; Solar et al., 1999). Moreover,
he patency of the ostium, the thickness of the mucosa and the
resence of abnormal structures in the sinus mucosa might affect
he post-operative course.

It has been suggested to use the base of the nose as reference
xes for analyses of the CBCTs images in both the coronal (X axis)
nd the lateral views (Z axis) (Kawakami et al., 2018, 2019). An
ccurate assessment of the various anatomical structures involved
nfluence the surgical approach and might decrease the occurrence
f complications.

Hence, the aim of the present study was to evaluate the anatom-
cal structures and references involved in sinus floor elevation with

 lateral approach.

. Materials and methods

The protocol was approved by the Ethical Committee of the Uni-
ersity Corporation Rafael Núñez, Cartagena de Indias, Colombia
protocol # CURN-01-2019). Informed consent was obtained from
ll participants. The present cross-sectional observational study
ollowed the STROBE checklist.

.1. Study population

Patients who underwent maxillary sinus augmentation for oral
ehabilitation by means of implants were included in the study.
he patients had to satisfy the following requisites: (i) to have a
ecent CBCT taken before the maxillary sinus augmentation; (ii) to
e ≥21 years old; (iii) to have an edentulous region in the posterior
axilla; (iv) to have a height of the sinus floor ∼4 mm or less; (v)

o desire a prosthetic restoration using a fixed dental prosthesis
upported by implants; (vi) to be in good general health; (vii) not
o have any contraindications for oral surgical procedures; (viii) not
eing pregnant.

Patients who presented (i) a systemic disorder or were under
ii) chemotherapeutic or radiotherapeutic treatment or (iii) were
mokers of >10 cigarettes/day were excluded from the study. More-
ver, patients who referred with (iv) an acute or a chronic sinusitis
r that (v) received a bone augmentation procedure in the region
f interest were also excluded.

All patients were recruited and treated at the University Corpo-
ation Rafael Núñez, Cartagena de Indias (Colombia).

.2. CBCT imaging procedures

The cone beam computed tomographies (CBCTs) were taken
efore the surgical treatment in a radiological center. A 3D Accuit-
mo  170 Tomograph (J Morita Corporation, Kyoto, Japan) was  used.

.3. CBCT imaging analyses

All radiographic assessments were carried out with the i-Dixel
.0 software (J. Morita Corporation, Kyoto, Japan). As horizontal ref-

rence plane, the floor of the nose was chosen for both the coronal
X-axis; Fig. 1) and lateral views (Z-axis; Fig. 2). As vertical reference
lane, a line crossing the anterior nasal spine and the nasal septum
as used in the coronal view (Kawakami et al., 2018, 2019).
Z  between the two  intersection points with the mesial and distal sinus bone walls.
Z-area, area delimited by the sinus bone walls and the line Z.

2.4. Radiographic evaluations in the coronal view

The following landmarks were identified: bony crest center (C),
sinus floor base (F), infra-osseous anastomosis (A), and center of

the ostium (O) (Fig. 1).

The following parameters were assessed: mucosa thickness
(MT), bone crest height (distance C–F), sinus height (distance X–F),
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ig. 3. (A) The yellow lines mark out the angle at the palatal–nasal recess. (B) The
gure  legend, the reader is referred to the web  version of this article.)

inus width (XW; i.e. distance between the medial and lateral sinus
one walls on the X-axis), X-area (the area enclosed by the sinus
one walls and the X-axis), palatal–nasal recess height (PNR height,
istance X–C), angle of the palatal–nasal recess (PNR angle; Fig. 3A).
oreover, the posterior superior alveolar artery (PSAA) distance

rom the bone crest (distance A–C, evaluated following the plane of
he lateral sinus wall) and its diameter, the width of the lateral wall
t 3 and 9 mm (LW3; LW9) from F, and the patency of the ostium
OP; Fig. 3B), were also evaluated.

.5. Radiographic evaluations in the lateral view

The following references were used: the tip of the anterior nasal
pine (NS) and the center of the ostium (O), as located in the coronal
iew.

The following parameters were assessed: sinus length (ZW; dis-
ance between the two intersection points with the mesial and
istal sinus bone walls on the Z-axis) and area included between
he bone walls and Z-axis (Fig. 2).

Moreover, the presence of septa within the sinus was  evaluated
sing both lateral and axial views (Fig. 4A and B). Their height and

ocation were recorded.

.6. Data analysis

To reduce possible biases, all radiographic evaluations were
erformed twice by a well-trained assessor (KAAA, see Acknowl-
dgements) with an intra-examiner coefficient k > 0.8 for all
ariables. Moreover, the use of well-defined references for all
atients allowed the reproducibility of the measurements. Mean
alues were calculated for the two measurements. Mean values
nd standard deviations (SD) were subsequently calculated for each
ariable.

As explorative aim, data categorized for type of edentulism, sex,
nd age were provided.

. Results

Eighty-eight sinuses of 75 patients, race mulatto, consecutively
isited at the University Corporation Rafael Núñez of Cartagena de
ndias, Colombia, from August 2015 to March 2018 were analyzed

sing CBCTs.

The mean age of the patients was 54.7 ± 9.5 years old, of which
7 were female and 28 were male (Table 1). All patients were non-
mokers. Twenty-one patients were fully edentulous and fifty-four
 arrow indicated the ostium. (For interpretation of the references to color in this

were partially edentulous. Forty-nine sinus evaluated were at the
right side of the maxilla and 39 at the left side.

The evaluation in the CBCTs was performed mainly in the molar
region (81 sites) while only few were in the premolar region (7
sites).

3.1. CBCT imaging evaluation

3.1.1. Coronal view
The sinus mucosa presented a thickness of 2.0 ± 1.4 mm

(Table 2A). Thirty patients presented a thickness ≤1 mm,  the thin-
ner being 0.4 mm.

The bone crest height was  2.8 ± 1.4 mm,  the shorter being
1.0 mm,  while the distance between the X-axis and the sinus floor
was 8.3 ± 1.9 mm.  The total distance between the bone crest and the
X-axis was 11.1 ± 2.6 mm,  corresponding to the PNR height (X–C).
The lowest values found were 6.2 mm.  The palatal–nasal recess pre-
sented mean angles of 135.5 ± 23.1◦. Only two were ≤90◦, being 60◦

the most acute.
The width of the sinus, that represents the distance between the

lateral and medial bone walls of the sinus evaluated on the X-axis,
was 12.6 ± 4.2 mm.  The area subjacent the X-axes in the coronal
view was 80.6 ± 35.2 mm2.

The PSAA was located 14.4 ± 2.9 mm above the bone crest, being
the lowest distance 10.4 mm (Table 2B). The mean diameter of
the PSAAs was 1.1 ± 0.4 mm.  About 43% were <1 mm,  84% were
<1.5 mm.  Thirteen PSAA were found to be between 1.5 mm and
2 mm  while only one presented a diameter of 2.2 mm.

The width of the lateral bone wall was  1.5 ± 1.2 mm  and
1.3 ± 0.6 mm at 3 mm and 9 mm from the sinus floor, respectively,
the highest values being 3.7 mm.

The mean patency of the ostium was 1.9 ± 0.4 mm,  present-
ing a minimum diameter of 0.9 mm.  Only one ostium presented
a patency <1 mm,  while most were included between 2 and 3 mm.
Only two  sinuses presented an ostium with a diameter larger than
3 mm.

Data categorized for type of edentulism, sex, and age are illus-
trated in Tables 4A and 4B.

3.1.2. Lateral view
The extension of the sinus on the Z-axis was  16.1 ± 2.6 mm while
the area subjacent that Z-axis was 107.7 ± 36.2 mm2 (Table 3). The
distance between the anterior nasal spine and the anterior and pos-
terior extension of the sinus was 22.5 ± 3.9 mm and 49.3 ± 5.9 mm,
respectively. Septa were found in 17 cases out of 88. They were
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Fig. 4. Septum within the sinus evaluated using both lateral (A) and axial (B) views.

Table 1
Demographic and clinical data.

Sex Age (years) Smokers Side Regions evaluated
47  females28 males 54.7 ± 9.5 None 49 right, 39 left 7 premolars, 81 molars regions

Table 2A
Radiographic anatomical data in the coronal view. Data in millimeters or square millimeters for X-area.

Mucosa
thickness

Bone crest
height (C–F)

Sinus height
(X–F)

PNR height
(X–C)

PNR angle Sinus width
(XW)

X-area

Mean  values ± SD
Median (25%; 75%)

2.0 ± 1.4
1.8 (0.9; 3.3)

2.8 ± 1.4
2.8 (1.5; 4.0)

8.3 ± 1.9
7.5 (7.3; 9.6)

11.1 ± 2.6
10.6 (9.1; 12.2)

135.5 ± 23.1
136.4 (129.5; 150.0)

12.6 ± 4.2
11.8 (9.9; 13.9)

80.6 ± 35.2
72.8 (53.9; 100.0)

Table 2B
Radiographic anatomical data in the coronal view. Data in millimeters.

PSAA height PSAA diameter LW 3 mm LW 9 mm OP
Mean  values ± SD
Median (25%; 75%)

14.4 ± 2.915.2 (13.0; 16.5) 1.1 ± 0.41.1 (0.7; 1.4) 1.5 ± 1.21.1 (0.7; 1.6) 1.3 ± 0.61.1 (0.9; 1.5) 1.9 ± 0.41.9 (1.7; 2.2)

Table 3
Radiographic anatomical data in the lateral view. Data in millimeters or square millimeters for Z-area.

Sinus length Anterior extension Posterior extension Septa height (n = 17) Z-area
Mean  values ± SD
Median (25%; 75%)

16.1 ± 2.617.0 (16.3; 17.1) 22.5 ± 3.922.3 (19.6; 24.9) 49.3 ± 5.950.0 (46.6; 53.8) 7.0 ± 3.37.0 (5.8; 8.2) 107.7 ± 36.2
104.7 (82.1; 137.9)

Table 4A
Radiographic anatomical data in the coronal view. Data in millimeters or square millimeters for X-area. Mean values ± standard deviation.

Mucosa thickness Bone crest height
(C–F)

Sinus height
(X–F)

PNR height
(X–C)

PNR angle Sinus width (XW) X-area

Total edentulous 2.8 ± 3.6 3.1 ± 1.0 8.6 ± 1.7 11.7 ± 2.0 127.6 ± 18.8 14.8 ± 3.0 87.0 ± 27.4
Partial  edentulous 3.2 ± 4.2 3.2 ± 1.3 9.9 ± 3.2 13.1 ± 3.1 132.7 ± 23.0 15.5 ± 3.8 100.3 ± 46.7
Females 3.2 ± 3.6 3.3 ± 1.3 9.8 ± 2.6 13.1 ± 2.6 132.2 ± 20.1 15.6 ± 2.9 101.6 ± 38.0
Male  2.9 ± 4.7 2.9 ± 1.2 9.1 ± 3.2 12.0 ± 3.1 129.6 ± 24.7 14.9 ± 4.5 93.0 ± 48.7
30–39  years 2.1 ± 2.1 3.5 ± 1.5 9.2 ± 2.8 12.8 ± 3.1 138.2 ± 16.1 14.7 ± 4.7 88.1 ± 34.9
40–49  years 3.4 ± 3.6 2.7 ± 1.0 10.3 ± 3.2 12.9 ± 3.3 136.1 ± 15.1 15.7 ± 1.2 110.5 ± 39.5
50–59  years 3.0 ± 3.4 3.2 ± 1.4 9.4 ± 3.5 12.5 ± 2.6 126.0 ± 23.8 15.6 ± 4.2 97.7 ± 45.8
≥60  years 3.2 ± 5.1 3.3 ± 1.1 9.4 ± 3.2 12.7 ± 2.9 132.6 ± 23.3 14.9 ± 3.5 95.0 ± 42.2

Table 4B
Radiographic anatomical data in the coronal view. Data in millimeters. Mean values ± standard deviation.

PSAA height PSAA diameter LW 3 mm LW 9 mm OP

Total edentulous 16.8 ± 3.0 1.1 ± 0.3 1.2 ± 0.7 1.2 ± 0.6 2.0 ± 0.7
Partial  edentulous 17.0 ± 3.4 1.1 ± 0.4 1.4 ± 0.7 1.2 ± 0.5 1.7 ± 0.4
Females 17.4 ± 3.3 1.0 ± 0.4 1.3 ± 0.7 1.2 ± 0.5 1.8 ± 0.4
Male  16.3 ± 3.1 1.2 ± 0.4 1.3 ± 0.7 1.3 ± 0.6 1.8 ± 0.7
30–39  years 15.9 ± 4.9 1.4 ± 0.5 1.4 ± 0.5 1.6 ± 0.5 1.7 ± 0.4
40–49  years 18.7 ± 3.9 0.9 ± 0.4 1.4 ± 0.6 1.1 ± 0.3 1.8 ± 0.5
50–59  years 16.7 ± 2.8 1.0 ± 0.4 1.3 ± 0.6 1.2 ± 0.4 1.9 ± 0.4
≥60  years 16.5 ± 2.7 1.2 ± 0.4 1.3 ± 0.8 1.3 ± 0.7 1.8 ± 0.7



s of An

l
f

4

w
w
s
t
a
t
i
e
s

t
T
r
t
c
X
T
a
P
t
a
m
<
O
e
o
i
t
i
o
i
e
a
h
h

a
o
p
t
w
(
b
<
o
T
t
s

e
t
i
2
p
m
a
o
m
c

S. Kawakami et al. / Annal

ocated mostly in the second molar region and presented a height
rom 3.1 mm to 10 mm.

. Discussion

In the present study, the sinus mucosa presented a mean
idth of 2.0 mm and about 73% was ≤3 mm.  This is in agreement
ith another study that analyzed three-hundred CBCTs of patients

cheduled for implant surgery (Lozano-Carrascal et al., 2017). In
hat study, the mean sinus mucosa thickness was 2 mm,  of which
bout 70% was ≤3 mm.  The measurements of the sinus mucosa in
he present study were made in the regions planned for implant
nstallation. However, it has been shown that the sinus mucosa
xhibits a wide range of thickness in the various regions of the
ame sinus (Janner et al., 2011).

In the present study, the height of the bone crest and the dis-
ance between the floor of the sinus and the X-axis was  evaluated.
he X-axis was  placed at the level of the nasal floor that is located
oughly at the level of the palatal–nasal recess (PNR). Consequently,
he distance between the bone crest and the X-axis represents a
linical reference that provides the location of the PNR. The mean
–C distance was 11.1 mm and in 72 sinuses (83.7%) it was  <15 mm.
he distance X–C of 15 mm was classified as a risk factor together
n angle <90◦ formed by the nasal and palatal bone walls at the
NR (Chan et al., 2013). This risk factor may  be related to the eleva-
ion of the sinus obtained to install an implant of adequate length
nd the difficulties that may  be encountered to elevate the sinus
ucosa on the palatal aspect, cranially to the PNR, if the angle is

90◦. In the present study, only two sinuses had a PNR angle <90◦.
ne sinus had an X–C height >15 mm so that this site could be
xcluded from the risk category. The second sinus presented a X–C
f 14.4 mm so that, accordingly with this classification, it should be
ncluded in the risk category. However, to classify a sinus as risky,
he length of the implant selected by the clinician should be taken
nto consideration. In a systematic review with meta-analyses, the
utcomes after three years between short implants and standard
mplants installed in augmented sinuses were evaluated (Nielsen
t al., 2019). The minimum length of the standard implants used
t the augmented sinuses was 10 mm.  This, in turn, means that the
eight from the bone crest and the top of the augmented sites after
ealing should exceed at least this dimension.

The resorptive properties of the biomaterial used as filler have
lso to be considered because they will affect the final dimensions
f the augmented sites. In the present study, 17 (19.8%) sinuses
resented an X–C height <10 mm.  This means that, in these sites,
he elevation of the sinus mucosa at the palatal aspect most likely
ill exceed cranially the limit of the PNR. If the PNR angle is acute

≤90◦), in might be difficult to detach the sinus mucosa from the
one. In the present study, out of the 17 sinuses (19.3%) with an X–C
10 mm,  only two presented an angle ≤90◦, one exhibited an angle
f ∼91◦, while the remaining fourteen sinuses had angles ≥129◦.
his latter PNR angle might allow a relatively easily elevation of
he sinus mucosa at the palatal aspect so that only three sinuses
hould be considered at risk in the present set of sinuses.

Another aspect that should be considered is that the sinus floor
levation using a lateral access will result in a dome shape, meaning
hat the middle region of the augmented sites will be more elevated
n respect of the palatal and lateral aspects (Kawakami et al., 2018,
019). In clinical studies in which a collagenated cortico-cancellous
orcine bone, a difference in height between the medial and the
iddle region of the augmented sinus was 3.8–5.3 mm one week
fter surgery (Kawakami et al., 2018, 2019). After nine months
f healing, the difference decreased to 1.5–3.3 mm.  This, in turn,
eans that this difference of ∼2 mm might be considered in the

alculation for the selection of the implant length.
atomy 226 (2019) 29–34 33

From a clinical point of view, in the case of a short X–C (<10) and
a PNR angle <90◦, it might be difficult to elevate the sinus mucosa
cranially to the PNR. This will result in a lower exposition of the
palatal bone wall into the elevated region. As the bone walls are the
main source of newly formed bone (Scala et al., 2010, 2012; Caneva
et al., 2017; Iida et al., 2017; Omori et al., 2018; Masuda et al., 2019),
this may  affect the healing from the palatal aspect. At the lateral
aspect, the dimensions of the antrostomy performed on the lateral
wall may  also affect the healing, given that the larger the antros-
tomy, the lower the source of new bone (Kawakami et al., 2019).
Moreover, the position of the antrostomy as well may  influence
the healing, so that preparing the lower border of the osteotomy
cranially to the sinus floor will provide a self-contained region
included between the lateral and medial bone walls (Kawakami
et al., 2018).

The width of the sinus at the level of the X-axis may  complicate
the surgical procedures, especially when its dimension is large. In
the present report, in six sinuses, the sinus width was >2 mm.  This
condition may  require widening the antrostomy to get an improved
access to the palatal aspect.

The position and dimension of the posterior superior alveolar
artery (PSAA) may influence the position and dimensions of the
antrostomy. It has been reported that severing PSAA with larger
diameter may  produce conspicuous bleeding that may  require a
surgical procedure to stop the hemorrhage (Testori et al., 2010).
Several studies reported diameters of the PSAA and the distance
between anastomosis and bony crest. A radiological study per-
formed on 208 CT images found that 6.7% of the anastomosis
presented a diameter >2 mm  (Mardinger et al., 2007). Moreover,
in a study on cadavers, the mean distance between the PSAA and
the bone crest was  about 19 mm,  even though lower distances,
such as 8 mm,  have been reported (Danesh-Sani et al., 2016). In the
present study, the mean distance of the PSAA from the bony crest
was 14.9 mm,  with a minimum distance of 10.4 mm.  In the pres-
ence of such short distance, the antrostomy might be located at the
level of the PSAA and the diameter of the artery has to be considered
because the risk of important hemorrhagic event is high. In fact, in
the present study, 11 sinuses presented a PSAA >1.5 mm  of diameter
and in one sinus was  >2 mm.  In such cases, the use of piezo surgical
or sonic instruments is highly recommended (Masuda et al., 2019;
Kawakami et al., 2018, 2019; Agabiti and Botticelli, 2016, 2017;
Vercellotti et al., 2001).

The presence of septa has also to be considered in the analysis of
a CBCT. In the present experiment, septa were present in 17 sinuses
(19.3%), with a height included between 3.1 and 10.0 mm.  Other
studies reported higher percentages, such as 66.5% (Bornstein et al.,
2016) or 35.1% (Ş imş ek Kaya et al., 2019), or similar to the present
study, such a 26.5% (Kim et al., 2006) and 20.6% (Lozano-Carrascal
et al., 2017). A systematic review analyzed 11 papers and reported
percentages of presence of septa between 13% and 35.3%. The septa
have been associated with higher risk of perforation of the sinus
mucosa during the surgical procedures (Tükel and Tatli, 2018).

Finally, the patency of the ostium was also evaluated, and the
majority showed a patent of ≤2 mm.  Obstruction of the ostium
should be verified prior the surgery to avoid possible post-surgical
complications (Shanbhag et al., 2014).

Data categorized for type of edentulism, sex, and age have been
included in the present study. However, no major differences were
seen among categories.

The main limitation of the present study is the lack of informa-
tion about the outcomes of the treatment that are however reported
elsewhere.
Clinically, it might be suggested to achieve as much as possi-
ble of the bone walls exposed within the elevated space to increase
the source of newly formed bone. This, in turn, means that the posi-
tion and the dimension of the antrostomy as well as a proper sinus
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ucosa elevation at the palatal aspect are of great importance. The
ngle of the palatal–nasal recess, the position of the posterior supe-
ior alveolar artery and the presence of septa might influence the
urgical approach. The clinicians should identify all the anatomical
tructures on CBCTs before performing the surgical procedures.

In conclusion, the analysis of the CBCT before sinus floor
levation allows the identification of anatomical structures and
eferences that might be used for the planning of the surgical
pproach, aiming to improve the outcome of the treatment and
o avoid possible complications.
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