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Introduction
The	 maxillary	 sinus	 (MS)	 is	 located	 within	
the	 maxillary	 body.	 It	 is	 the	 first	 sinus	
to	 develop;[1]	 it	 is	 the	 paranasal	 sinus	
of	 greatest	 volume[1,2]	 and	 is	 generally	
pyramid‑shaped.[2,3]	 Anatomically,	 it	 has	 six	
thin	 bone	 walls:	 the	 superior	 (associated	
with	 the	 orbital	 floor),	 inferior	 (formed	 by	
the	 alveolar	 process	 of	 the	maxilla),[4]	 lateral,	
medial	(side	wall	of	the	nasal	cavity),	anterior,	
and	posterior	(pterygomaxillary	region).[1]

At	 birth,	 the	 volume	 of	 the	 MS	 is	 from	 6	
to	 8	 cm3,	 and	 then,	 it	 grows	 with	 age.	 It	
has	 been	 reported	 that	 its	 development	
continues	until	 the	 third	decade	 in	men	and	
the	 second	 decade	 in	 women,	 and	 then,	
its	 size	 begins	 to	 decrease.[5]	 Increases	 in	
volume	 are	 observed	 after	 tooth	 loss.[3]	
The	 high	 variation	 in	 both	 the	 normal	 and	
abnormal	 anatomy	 of	 the	 MS	 and	 how	 its	
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Abstract
Background:	 The	 maxillary	 sinus	 (MS)	 is	 described	 as	 a	 pyramid‑shaped	 cavity	 of	 the	
maxilla.	Aim:	The	aim	of	 this	 research	 is	 to	present	a	strategy	for	morphological	analysis	
of	 the	MS	 using	 three‑dimensional	 (3D)	 printing	 acquired	 through	 cone‑beam	 computed	
tomography	 images.	 Material and Methods:	 A	 cross‑sectional	 exploratory,	 single‑blind	
study	 was	 conducted,	 including	 24	 subjects.	 MSs	 were	 reconstructed,	 and	 3D	 virtual	
modeling	 was	 done	 bilaterally,	 obtaining	 48	 physical	 models	 generated	 on	 a	 3D	 printer.	
The	 statistical	 analysis	 used	 tests	 of	 normality	 and	 tests	 using	 a	 value	 of	 P	 <	 0.05	 to	
establish	 statistical	 significance.	 Results:	 The	 mean	 of	 the	 MS	 volume	 was	 15.38	 cm3	
(±6.83	 cm3).	 The	 minimum	 volume	 was	 5.4	 cm3	 and	 the	 maximum	was	 30.8	 cm3.	 In	 a	
bilateral	 comparison	 of	 the	 right	 and	 left	 volume	 of	 the	 same	 individual,	 there	 were	 no	
significant	 differences	 (P	 =	 0.353).	 In	 relation	 to	 the	 morphology	 of	 the	 MSs,	 the	 most	
prevalent	 was	 pyramidal	 with	 a	 square	 base	 with	 a	 prevalence	 of	 66.7%.	 Related	 to	
gender,	 significant	 differences	 were	 observed	 only	 for	 the	 left	 volume	 (P	 =	 0.009),	 with	
the	 mean	 volume	 being	 significantly	 greater	 in	 the	 men	 (19.69	 cm3)	 than	 in	 the	 women	
(12.28	cm3).	Conclusion:	3D	printing	of	the	MS	permitted	the	more	precise	observation	of	
anatomical	 features	 that	 cannot	 be	 seen	 on	 a	 2D	 screen.	A	 classification	 is	 presented	 that	
allows	 an	 analysis	 of	 sinus	morphology,	 although	 it	 is	 necessary	 to	 conduct	 studies	with	
larger	samples	to	obtain	more	conclusive	results.
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morphology	 is	 preserved	 among	 polyethnic	
groups	continues	to	be	studied.[3]

MSs	can	vary	depending	on	the	individual,	
the	 age,	 and	 even	 between	 the	 right	 and	
left	 side	 in	 the	 same	 person.[5,6]	 Studies	
of	 MSs	 have	 been	 done	 using	 cadavers,[7]	
X‑rays,[8]	 computed	 tomography	 (CT),[9]	
magnetic	 resonance	 imaging,[10]	 and	
cone‑beam	 CT	 (CBCT);[6]	 however,	 a	
gold	 standard	 method	 to	 characterize	 the	
morphology	 of	 the	 MS	 has	 not	 yet	 been	
determined.

A	large	number	of	 the	studies	 that	measure	
the	 dimensions	 of	 the	 MS	 do	 so	 through	
linear	 morphometry[11‑14]	 or	 they	 calculate	
the	volume	of	the	MS	through	software	that	
automatically	 calculates	 the	 volume,[5,14,15]	
which	 does	 not	 allow	 for	 the	 specification	
of	 all	 the	 irregular	 anatomical	 details,	
which	 can	 lead	 to	 errors.[16]	 This	 is	 why	
three‑dimensional	(3D)	printing	technology	
can	be	useful	for	these	assessments.
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3D	 printing	was	 introduced	 in	 the	 1980s	 and	 can	 produce	
physical	 models	 directly,	 in	 a	 relatively	 short	 time	 from	
3D	 computer‑aided	 design	 objects.	 3D	 printers	 use	 3D	
models	created	by	software	based	on	the	CBCT	images	and	
generate	the	final	physical	model.[17]

The	 aim	 of	 this	 study	 is	 to	 identify	 the	 volume	 and	
characterize	 the	morphology	 of	 the	MS	 using	 3D	 printing	
in	fully	dentate	adult	subjects.

Materials and Methods
A	cross‑sectional	descriptive,	analytical	study	was	designed	
in	 participants	 over	 20	 years	 of	 age	with	 all	 their	 teeth	 in	
the	maxilla	and	mandible	that	were	included	(not	including	
third	 molars),	 who	 presented	 a	 CBCT	 image	 for	 the	
diagnosis	 and	 treatment	 at	 the	 Dental	 Clinic	 (Commission	
on	 Dental	 Accreditation)	 at	 the	 Universidad	 de	 La	
Frontera.	 Individuals	 with	 injuries	 affecting	 the	
MS	 (tumors,	 odontogenic	 lesions,	 bone	 injuries,	 traumas,	
and	 inflammatory	 lesions)	 or	 surgeries	 in	 the	 area	 and	
individuals	with	 current	 or	 past	 orthodontic	 treatment	 and/
or	 endodontic	 treatment	 in	 any	 tooth	 associated	 with	 the	
MS	 were	 excluded.	 Also	 excluded	 were	 CBCT	 studies	
that	showed	metallic	devices	on	 the	 image.	This	study	was	
approved	by	the	Institutional	Science	Ethics	Committee.

Two	 dentists	 were	 calibrated	 with	 10	 CBCT	 images	 to	
accurately	 recognize	 the	anatomy	and	 the	 limits	of	 the	MSs	
on	 the	 three	 axes	 (axial,	 coronal,	 and	 sagittal),	 first	 using	
the	Ez3D	2009	program	(Vatech,	México	D.F.,	Mexico)	and	
then	 the	 Slicer	 4.4	 program	 (Slicer.org,	 USA,	 2014).	 In	 all	
cases,	 the	 CBCT	 images	 were	 captured	 on	 the	 Pax	 Zenith	
imaging	 system	 (Vatech,	 Korea,	 2011),	 using	 90	 kV	 and	
120	mA,	FOV	24	cm	×	19	cm.	The	images	were	exported	as	
Digital	Imaging	and	Communications	in	Medicine	(DICOM)	
files	and	were	processed	as	virtual	models.

Creation of virtual three‑dimensional models of 
maxillary sinuses

The	 CBCT	 data	 were	 analyzed	 on	 a	 personal	 computer	
by	 importing	 the	 files	 in	 DICOM	 format	 to	 the	 Slicer	 4.4	
program	 and	 identifying	 the	 2D	 images	 for	 the	 manual	
delimitation	 of	 the	 MS	 borders.	 This	 method	 was	 chosen	
to	 increase	 the	 accuracy	 in	 the	 anatomical	 limits	 due	 to	
the	 inherent	 irregularity	 of	 the	MS;	 thus,	 errors	 regarding	
its	 shape	 could	 be	 avoided.	 In	 each	 2D	 section	 of	 the	
MS	 (coronal,	 sagittal,	 and	 cross‑sectional),	 the	 image	 was	
filled,	 eliminating	 the	 intrasinus	 septum	 and	 septa.	 Using	
another	 tool	 of	 the	 software,	 a	 virtual	 3D	 model	 of	 each	
MS	was	created	based	on	 the	previously	filled	2D	sections	
in	stereolithography	format.

Creation of the physical three‑dimensional prototype of 
the maxillary sinus

From	 the	 24	 subjects	 included,	 48	 virtual	 models	 of	
MSs	 were	 exported	 to	 the	 3D	 ReplicatorG	 design	
software	 (GNU,	 USA,	 2012),	 where	 the	 MSs	 were	

positioned	 spatially	 and	 transferred	 to	 ×	 3	 g	 format	 to	
be	 reconstructed	 physically	 on	 the	 MBot	 Grid	 II	 3D	
printer	 (Magicfirm	MBot3D,	China,	2014)	using	polylactic	
acid	material	specific	to	this	 type	of	printer.	All	 the	printed	
models	were	done	on	a	1:1	scale.	The	printing	was	done	by	
ThermoFusion	 based	 on	 horizontal	 and	 vertical	 lines	 that	
form	 the	body	of	 the	model	 to	be	printed;	 the	 thickness	of	
the	lines	or	fibers	is	adjustable.

Analysis of morphology and volume

The	 MSs	 printed	 were	 randomized	 and	 their	 morphology	
was	 analyzed	 by	 two	 masked	 and	 previously	 calibrated	
observers.	 The	 24	 subjects	 (48	 sinuses)	 were	 classified	
according	 to	 their	 shape	 in	 pyramidal	 with	 quadrangular	
base	and	pyramidal	with	a	triangular	base	and	wing‑shaped.

Finally,	 48	 models	 of	 MSs	 were	 classified	 by	 direct	
observation	 of	 the	 physical	 models	 on	 a	 flat	 surface	 in	 a	
uniform	 color	 different	 from	 the	 color	 of	 the	 MSs.	 The	
medial	wall	was	considered	 the	base	of	 the	MS	as	 it	 is	 the	
most	stable	in	the	sinus	morphology.

To	 obtain	 the	 volume	 of	 the	 MSs,	 each	 model	 was	
submerged	 in	 a	 500	 ml	 graduated	 flask	 of	 precipitate,	
and	 its	 volume	was	measured	 using	 the	 principle	 of	water	
displacement	for	irregular	objects.	The	unit	of	measurement	
was	cm3.

Data analysis

The	data	were	recorded	on	a	Microsoft	Excel®	spreadsheet.	
For	the	data	analysis,	the	statistical	program	SPSS	Statistics	
for	 Windows.	 (IBM	 Corp.	 Released	 2015.	 IBM	 SPSS	
Statistics	 for	 Windows,	 Version	 23.0.	 Armonk,	 NY,	 IBM	
Corp.)	was	used.	To	assess	the	fit	of	the	distributions	of	the	
variables	 to	 a	 normal	 distribution,	 the	 Shapiro–Wilk	 test	
and	 ANOVA	 were	 performed,	 and	 then,	 Mann–Whitney	
U‑	 and	 Kruskal–Wallis	 tests	 were	 applied;	 also,	 the	
Wilcoxon	 signed‑rank	 test	 was	 used	 to	 determine	 if	 there	
were	 differences	 between	 the	 volume	 of	 the	 left	 and	 right	
sinuses	in	the	same	individual.	When	there	were	significant	
differences,	 a	multiple	 comparison	 analysis	was	 performed	
using	Dunnett’s	test.	In	addition,	Pearson’s	Chi‑squared	test	
was	 done	 to	 associate	 qualitative	 variables. P <	 0.05	 was	
chosen	to	establish	statistical	significance	in	the	tests	used.

Results
The	 sample	 comprised	 24	 individuals,	 with	 a	 mean	
age	 of	 32.38	 years	 (range:	 20–51	 years	 )	 and	 a	 standard	
deviation	 (SD)	 of	 8.36.	About	 54.16%	of	 the	 sample	were	
female	and	45.84%	were	male.

The	mean	of	 the	MS	volume	was	15.38	cm3	and	 the	±	SD	
was	 ±	 6.83	 cm3.	 The	 minimum	 volume	 was	 5.4	 cm3	
and	 the	 maximum	 volume	 was	 30.8	 cm3.	 For	 the	 right	
volume,	 the	 mean	 was	 15.09	 ±	 7.25	 cm3,	 and	 for	 the	 left	
volume,	 the	mean	was	 slightly	 higher	 at	 15.67	±	 6.71	 cm3	
[Table	1].	 In	a	bilateral	comparison	between	the	volume	of	
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the	right	and	left	sides	in	the	same	individual,	no	significant	
differences	 were	 found	 using	 the	 Wilcoxon	 signed‑rank	
test	(P	=	0.353).

The	 normality	 of	 the	 distribution	 of	 the	 volumes	
of	 the	 right	 and	 left	 MSs	 for	 men	 and	 women	 was	
determined	 using	 the	 Shapiro–Wilk	 test;	 the	 variable	
follows	 a	 normal	 distribution	 for	 both	 men	 and	 women,	
and	 t‑test	 was	 applied	 to	 compare	 the	 volumes	 of	 the	
left	 MSs,	 with	 the	 average	 of	 the	 left	 volume	 being	
significantly	 greater	 in	 the	 men	 (19.69	 cm3)	 than	 in	 the	
women	 (12.28	 cm3)	 (P	 =	 0.009).	 Since	 the	 variable	 right	
volume	 did	 not	 have	 a	 normal	 distribution,	 the	 Mann–
Whitney	 U‑test	 was	 used,	 and	 no	 significant	 differences	
were	noted	in	these	variables	(P	=	0.055).

For	the	shape	of	the	MSs	[Table	2],	the	most	prevalent	was	
the	pyramid	with	a	quadrangular	base	[Figure	1]	at	66.7%,	
then	the	pyramid	[Figure	2]	shape	with	a	triangular	base	at	
20.8%,	and	the	least	prevalent	shape	was	the	wing	shape	at	
12.5%.	 No	 significant	 association	 was	 found	 between	 the	
variables	such	as	gender	and	shape	of	 the	MS	(P	=	0.328).	
On	 the	 other	 hand,	 using	 the	 Kruskal–Wallis	 test,	 the	 age	
of	 the	 individuals	 did	 not	 present	 a	 statistically	 significant	
relationship	(P	=	0.069)	with	any	specific	shape	of	the	MS.

A	 comparison	 of	 the	 shape	 and	 right	 volume	 revealed	
statistically	 significant	 differences	 (P	 =	 0.036)	 using	
the	 Kruskal–Wallis	 test.	 To	 compare	 the	 shape	 and	
left	 volume,	 an	 ANOVA	 was	 used,	 with	 statistically	
significant	 differences	 being	 observed	 (P	 =	 0.043).	 Then,	
Dunnett’s	 test	 of	 multiple	 comparisons	 was	 used,	 which	
showed	 significant	 differences	 between	 the	 volumes	 of	
the	 pyramid	 shape	with	 a	 quadrangular	 base	 and	 the	wing	
shape	(P	=	0.033).

Discussion
It	 has	 been	 reported	 that	 the	 pattern	 of	 MS	 development	
shows	 differences	 related	 to	 individual	 characteristics	
such	 as	 age	 and	 function,	 even	 in	 the	 same	 person.[5]	 It	 is	
possible	 that	 changes	 in	 the	 sinus	 morphology	 appear	 in	
life;	however,	our	results	show	that	the	age	was	not	related	
to	MS	morphology.

Studies	 have	 analyzed	 the	 morphological	 characteristics	 of	
MSs;[5,6,11‑14]	however,	the	morphology	and	volume	of	the	MS	
have	 not	 been	 fully	 analyzed.	 The	 present	 study	 produced	
the	3D	model	with	the	Slicer	4.4	software	and	its	subsequent	
3D	printing,	observing	the	anatomical	characteristics	directly	
and	 overcoming	 some	 limitations	 of	 the	 2D	 visualizations,	
which	we	can	only	analyze	on	a	flat	screen.[17]

Table 1: Distribution of the 24 subjects included according to the observed volume and gender of the subjects
Gender n Right MS volume (cm3) Left MS volume (cm3) Total volume (cm3)

X̅±SD Mann‑Whitney U (P) X̅±SD t‑test (P) X̅±SD t‑test (P)
Men 13 18.73±8.54 0.055 19.69±7.39 0.009 19.21±7.76 0.016
Women 11 12.01±4.19 12.28±3.69 12.15±3.81
Total 24 15.09±7.25 ‑ 15.67±6.71 ‑ 15.38±6.83 ‑
MS:	Maxillary	sinus;	SD:	Standard	deviation

Table 2: Distribution of the 24 subjects included according to the shape and observed volume
Shape n Right MS volume (cm3) Left MS volume (cm3) Total volume (cm3)

X̅±SD Kruskal‑Wallis (P) X̅±SD ANOVA (P) X̅±SD ANOVA (P)
Pyramid	quadrangular	base 16 16.85±7.51 0.036 17.82±6.85 0.043 17.34±6.99 0.062
Pyramid	triangular	base 5 14.16±5.42 13.28±3.91 13.72±4.65
Wing 3 7.26±1.90 8.23±0.90 7.75±1.22
MS:	Maxillary	sinus;	SD:	Standard	deviation
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Figure 1: Frontal view of the right and left maxillary sinuses with a 
quadrangular base. R-MS: Right maxillary sinus, L-MS: Left maxillary sinus, 
U: Upper area, L: Lower area, La: Lateral area, Me: Medial area

Figure 2: Frontal view of the right and left maxillary sinuses with a pyramidal 
base. R-MS: Right maxillary sinus, L-MS: Left maxillary sinus, U: Upper 
area, L: Lower area, La: Lateral area, Me: Medial area
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Although	there	are	methods	to	measure	the	volume	virtually	
with	computer	programs,[6]	 the	analysis	of	 the	volume	with	
a	 previously	 developed	 simple	 method,	 similar	 to	 the	 one	
established	 in	 this	 study,	 fulfilled	 the	 role	 of	 relating	 the	
morphological	aspects	of	the	MS	with	its	volume.

With	 respect	 to	 the	 volume,	 Jun	 et	 al.[5]	 reported	 a	 mean	
volume	 of	 24.043	 cm3	 in	men	 and	 15.859	 cm3	 in	women,	
with	 these	 values	 being	 higher	 than	 those	 noted	 in	 our	
study	(19.21	±	7.76	cm3	for	male	and	12.15	±	3.81	cm3	for	
female).	 Furthermore,	 Kirmeier	 et	 al.[15]	 obtained	 a	 mean	
volume	 of	 21.99	 cm3	 in	 a	 sample	 comprised	 only	 of	 men	
between	 20	 and	 30	 years,	 using	 a	 semi‑automatic	 volume	
calculation	 and	 also	 using	 the	 software.	 Differences	 in	
the	 composition	 characteristics	 of	 the	 sample	 may	 justify	
discrepancies	in	the	volumes	observed.

No	 significant	differences	were	 found	between	 the	 left	 and	
right	volume	of	the	MSs	in	the	same	individual,	as	in	other	
previous	 studies;[2,6,9]	 there	 were	 significant	 differences	 in	
the	 volume	 of	 the	 MSs	 related	 to	 gender,	 being	 the	 male	
volume	 (19.69	 ±	 7.39	 cm3)	 significantly	 greater	 than	 the	
female	volume	(12.28	±	3.69	cm3),	but	only	in	the	left	MSs,	
in	agreement	with	the	results	of	other	studies.[5,9]	Amin	and	
Hassan[12]	 also	 found	 significant	 differences	 between	 men	
and	 women	 in	 the	 cephalocaudal	 measurement;	 however,	
in	 other	 studies,	 the	 differences	 by	 gender	 were	 not	
significant.[6]

Uthman	 et	 al.[11]	 found	 that	 MS	 height	 was	 the	 best	
parameter	 to	 analyze	 sexual	 dimorphism,	 using	 only	
linear	 morphometry	 and	 no	 volume	 calculation.	 They	
only	 used	 2D	 measurements	 for	 their	 study,	 which	 does	
not	 adequately	 represent	 the	 complex	 anatomy	 of	 the	MS.	
Discrepancies	 in	 height	 between	 men	 and	 women	 may	
explain	the	volumetric	differences	between	them.

Although	 the	 volume	 in	 men	 was	 greater	 than	 in	 women,	
in	 the	 right	 MS,	 the	 difference	 between	 men	 and	 women	
was	 not	 statistically	 significant.	 This	 may	 be	 due	 to	 the	
nonparametric	 statistical	 tests	 tending	 to	 be	 less	 powerful	
than	 the	 parametric	 tests,	 which,	 added	 to	 the	 reduced	
sample	 size,	 increases	 the	 likelihood	 of	 not	 detecting	
statistically	 significant	 differences	 although	 they	 exist,	
increasing	 the	 Type	 II	 error	 rate.	 For	 example,	 when	 the	
Mann–Whitney	U‑test	was	used, P =	0.055	was	very	close	
to	 the	established	significance	value	(P	=	0.05).	With	 these	
data,	 it	 would	 be	 expected	 that	 with	 a	 larger	 sample	 size,	
with	greater	power,	statistically	significant	results	would	be	
obtained.

Related	 to	 morphology,	 our	 proposal	 for	 classification	
was	 based	 on	 the	 direct	 visual	 observation	 of	 the	 printed	
MSs	 according	 to	 their	 similarity	 with	 known	 figures,	
being	 classified	 into	 three	 shapes;	 the	 most	 common	 was	
the	 pyramidal	 shape,	 consistent	 with	 the	 literature,	 noting	
that	some	presented	a	triangular	base	(20.8%)	and	others	a	
quadrangular	 base	 (66.7%).	 In	 addition,	 MSs	 were	 found	

with	 physical	 characteristics	 consistent	 with	 the	 wing	
shape	 (12.5%).	 As	 they	 are	 irregular	 spaces,	 MSs	 are	
difficult	 to	 classify	 in	 regular	 geometric	 shapes.	 Most	 of	
the	 studies	 reviewed	 used	 linear	 morphometry	 for	 their	
analyses,[11‑14]	 but	 this	 does	 not	 represent	 the	 real	 shape	
of	 the	 MS	 with	 all	 its	 sides,	 variations,	 and	 anatomical	
details.

This	 qualitative	 classification	 of	 MSs	 could	 be	 used	 to	
orient	 approaches	 to	 the	MS,	 in	 addition	 to	 relating	 them	
to	their	associated	volume.	Scientific	information	is	limited	
in	 these	 descriptions,	 developing	 classifications	 based	 on	
linear	 morphometry;	 in	 our	 analysis,	 only	 one	 study	 was	
obtained	 that	 reviewed	 the	 morphology	 of	 the	 MS	 and	
its	 relation	 to	 age,	 found	 through	 linear	 measures,	 which	
reported	an	inverted	pyramid	shape	and	another	hexahedral	
shape.[5]

In	 recent	 decades,	 3D	 printing	 has	 been	 used	 in	 a	 variety	
of	 medical	 applications,	 including	 patient	 care,	 education,	
or	 surgical	 training;[17]	 it	 can	 also	 improve	 and	 facilitate	
diagnosis	 and	 aid	 in	 surgical	 planning.	 Its	 application	
and	 benefit	 in	 craniofacial	 and	 maxillofacial	 surgery	 have	
already	been	proven.[17‑19]

3D	printing,	also	known	as	prototyping,	has	also	been	used	
in	 medical	 prostheses	 and	 implant	 design.	 The	 potential	
of	 this	 technique	 lies	 in	 the	 possibility	 of	 the	 design	 and	
construction	of	customized	prostheses	and	 the	optimization	
of	 surgical	 outcomes	 because	 individual	 adjustment	 with	
customized	anatomical	characteristics	would	be	achieved.[17]	
Knowing	 the	 bone	 characteristics	 ahead	 of	 time	 enables	
improved	 surgical	 planning	 and	 helps	 to	 calculate	material	
and	 supply	 requirements,	 the	 anesthetic	 technique	 to	 use,	
and	the	approximate	surgical	time.[20]

A	 big	 effort	 has	 been	 realized	 to	 understand	 the	 MS	
morphology	 in	 the	 past;	 using	 this	 technology,	 there	
is	 a	 new	 strategy	 for	 new	 analysis.[20]	 Clinically,	 it	 is	
important	 because	 sinus	 morphology	 has	 been	 related	
to	 complications	 in	 procedures	 such	 as	 MS	 lift	 in	 dental	
implant	treatment.	Some	authors	observed	a	bigger	wide	in	
the	posterior	area	of	the	MS	than	in	the	anterior	area[21]	and	
other	 proposed	 a	 new	 classification	 of	 the	 MSs	 based	 on	
morphology,	 contours	 and	 measurements,[22]	 and	 finally,	
other	 authors[23]	 showed	 the	 anatomy	 of	 the	 MSs	 as	 an	
important	matter	 related	 to	surgical	 treatment.

Conclusion
In	 this	 hand,	 the	measurement	 of	 the	MS	and	 the	 study	of	
their	 anatomy	are	 relevant	 for	 surgical	approach	 in	clinical	
dentistry.	3D	printing	of	the	MSs	through	CBCT	permits	an	
accurate	analysis	of	the	MS	anatomy,	observing	anatomical	
details	 that	 visualization	 on	 a	 2D	 screen	 does	 not	 allow.	
A	 classification	 was	 presented	 that	 allows	 an	 analysis	
of	 sinus	 morphology,	 although	 it	 is	 necessary	 to	 conduct	
studies	 with	 larger	 samples	 to	 obtain	 more	 conclusive	
results.
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