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Abstract:

Objectives:. Conebeam computed tomography (CBCT) has been usedhe literatureto evaluate
Schneiderian membrane thickness (SMW) its accuracy has never been validat€de primary aimof this

study was to compare theSMT measurd by CBCT to the gold standartiistological assessmenthe
correlations between, SMT and anatomical structures of the maxillary sinus and alvemawdre also
tested.

Material and methods. Fourteen fresh cadaver heads were used for the stud¥8asidus lift augmentation
procedures were"performed to obtain the membrane samples. Samples wereffiredlin and stained with
hematoxylireeSine and Masson trichrome. Specimens were measured by optic microscope airitsesg

a mean was obtadal. Anatomicallandmarks wereised toaccuratelyposition the CBCT stie so the SMT
could bemeasurd in pre-determined locations/Nilcoxon signeerank test was used to compare values of
histological andCBCT measurementand Spearman’s correlation coefficient were calculated to examine the

relationship between thickness and anatomical parameters.

Results: A tetal0f:597 histological measurements were performed and the mean SMT thiclase8.30 +
0.17 mm.Thesmear€CBCT membrane thickness was 0.79 + OB A statistically significant difference
from histologicaland radiological readings/as observedp=0.0). Interestingly, 87.77%histological

measurementsthaembrandess than 0.5 mm in thicknesompared t®6.66% in CBCT assessment.
Conclusions. Within _the limitation of this study, thmedianhistological Schneiderian membrane thickness

was 0.30mm. Conebeam computed tomograplassessmenivas 26 times higher than thaistological

examination.
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Introduction

Sinus augmentatiohas become a widely used and predictable procadusiagmenting vertical deficient
ridge in the posterionmaxillary aréBornsteinet al.2008; Pjeturssoet al.2008; Tetsctet al.201Q Froum

& Wallace, 2003) Nevertheless, complicationslisoccur, mainlyassociated with membrane perforation that

is oftentriggeredby inadequatsurgical planning or maneuvers (Von Agixal.2014).

As such, lhe Schneiderian membraperforation or damage has been repoiteah average af9.5%(up to
58.3% (Pjeturssoret al. 2008). However, the influence ahembrane perforation over graft and implant
survival rate remaig,to be controversy. Some authors have observed no difference in vital bone formation
andimplant survival after sinus membrane perforation (Ardekiaal.2006, Testoret al.2012, Karabudat

al. 2006 Froum et al., 2013pthers on the contraryhaveshownmore postoperative complicationsuchas
sinusitis graft failure (Nolan et a014) andless implant survivalate (Choleeet al.2010). Baronest al.
noted that membrane perforatiomight lead tograft migration andsinus infection. Thus, an intact
Schneiderianmembrane is desirable toave bettervascularity, graft stability anénvironment for the
maturation of thdnsertedbone graftmaterials (Barone et al2008; Pikos 1999). In additiofit, has been
reported thaSehneiderian membrane contains osteoprogenitor walilsh might speed uone formation
(Srouiji et al. 200). Based upon the above observations, igéserally agreed that membrane integration

oftenassociated.witl, better clinical outcome.

It has been reportedithat thisk of membrangerforationds highly correlated to sinus membrane thickness
(SMT) (Lin etyal.2015; Aimettiet al.2008; Berenget al.2004; Van der Berght al.2000; GarcieDenche
et al2013).

Cone bean computer tomography (CBCT) technique was developed in the late 1970st(Rbb79;
Ritman et al. 1980) but dentenaxillofacial CBCT was introduced in 1998 (Mozeb al. 199; Schulze

2015 andnowadays it becomes a desited| for betterdiagnosissince it offerscrosssectional imageand
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3-dimensional (B) reconstructiorwith much lower radiation when comparednedical CT Chan et al.
2010;Harriset al.2012).However,CBCT is not without its limitationgspecially when studying fine details
that are beyond the spatial resolution of the machine (Brullmann & Schulze 201%)edrwotrds, dring
clinical application higher accuracy than 0.5 mm (500 microcahrot be clearly identified A recentstudy
demonstratedhat for detection of bone tissue structures of less than 1mm, CBCT tended to undézesti
their dimensiongGonzalezMartin et al. 2015). Othes havealso pointed ou€CBCT is not accurate when
examining soft gissuethickness(Adibi et al. 2014). Nonethelessmany studieglinicians are still using

CBCT forsoft tissuefthicknessssessment

Data onSchneiderian membrargharacteristicqe.qg., thickness,structure andnechanical propertiegind
their clinical significanceemains scarcfAimetti et al.2008; Schneidest al.2013; Linet al.2015) There is

a great disagreemeamongthe mearSMT determination methods (i.e. CBCT and histologic analy¥isd

et al.2011; Yang/et al2012; Pommeket al 2012; AnduzeAcher 2013; Yilmaz et al012; Pazera et al
2011; Yoo et al2011; Bornstein et a011; Janner etl. 2011;DagassaiBerndt et al2013; Schneider et.al
2013; Cakur et al. 2013; Shanbhag eRall4;Quirynenet al. 2014 Wenet al. 2015;Von Arx et al 2014;
Guo et al 2015; Makary et al2015 Tos and Morgesen 1979; Aimetti et aD08; Pommer et aR009;
LopezNifio et'al 2012) At this momenthistological‘gold standard’ for anatomic dimensional assessment

is lacking

To the best_of our_knowledge, raiudy has evaluatedhe SMT by histological and radiologicalBCT
analysesn humansfresh head3hereforethe aims of this study wer¢l) to determine the Schneiderian
membrane in*fresh cadaver headsng histological as well a€BCT approaches(2) to correlateboth
measurementsand @) to study the influence of anatomic factors (i.e. lateral wall thickrelse/T; or
residual ridge heightRH) upon SMT.

Material and methods

Totally, 14 freshcadaver heaxwith 28 lateral wallsinus augmentation procedures wpegformedfor the
study. Briefly, around diamond buyiinserted in dow-speed (1000 rpnandpiecewith external irrigation
wasused to performjan ostectomy in the lateral wall ofntlaeillary sinuswith10x5mm mesiedistal/apice
coronaldimensien.-he windowwasopeningin the center of the region of intergkat is located a8 mm
above the sinus floor regardless (Wamgl Katranji, 2008

- Clinical data:acquisition

The position of the lateral window was reproduced utilizing anatomical landr@arkbtaina correct
radiological measuremeim the CBCTslicesdescribed agollowing: (1) residualridge height(RH), (2)
window dimension(3) distance from the crest to the uppendow bordey (4) lower borderof the window
and (5) buccal to the medial watlistance. Also(6) the mesiedistal distancdrom the mesial side of the

windowto the proximal tooth an{l7) from the distal side to thdistal tooth was determineld.neithermesial
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nor distal teeth were present, the distance was determined by medsuririge mesial side of windowo

the anteriowall andfrom thedistal side to th@osterior wall othe maxillary sinus

- Sample acquisition

The sinus membrane was lifted with conventional sinus curettes and a biopsy dirntbg&tan membrane
(10x10 mm),was.ebtained using a APade scalpel. During the procedure, the lateral bony window was
detached fromhe"membrane by gentle luxation but if a strong adherasadserved, membrane and bony

wall (lateral wall)were processed togethiarorder to avoid perforation/tearing.

- Histologic analysis

The membrané samglewere positioned on a thin cardboard where the mesial and distal sides were marked
in order todetermineheir orientation All the specimensverefixed in 10% neutrabuffered formalin for 24

hours andparaffin embedded followingstandardprocedures. Several sections wergtainedfor each
specimen and mounted on microslides hematoxylineosineand Masson trichrome stainings. Specimens
were coded andtudiedby a pathologist by optic microscope with a micrometer at 4x, 10x and 40x. Only
areas with perpendicular orientation were selected and each section was mea3yreidtattenter, left

and right aspec)s The capturedmages were imported ana@nalyzedusing NIS Elements Ar (Nikon
Instruments, Melvilley NY) and ImageJ (National Institutes of Health, Bethesb®, Mean, mininnm and

maximumthickness of eachpecimerwere recorded.

- Image acquisition‘and assessment

CBCT images werebtainedwith a 3D Acaitomo 170 Tomograph (J Morita, Kyoto, Japan) with a voxel
size 0.080.16 mm. Operating parameters were set at 5.0 to 7.0 mA and 90 kV. Expivserevas 17.5
seconds. Limited FOV was selected for all images. The CBCT scans of each head were rexbwétiuct
built-in software_and analyzed @desktop computer with an implant planning software proghawivob5,
InvivoDent, Anatomage, San Jose, CA, USA).

CBCT imagesmwere evaluated by an experienced oral surgeon (Adesktmp monito(28-inch Dell 247,
resolution 1920.x.1200 pixels, refresh rate 59 Blell Inc, Round Rock, TX) under room lightening and
keeping approximately 30 cm to the monit6BCT images were reoriented in order to get the nasal spine
and midline aligned”in the center of the geain axial slice, the posterionaxillary segment in vertical
position in the,coronal slices and the hard palate and the floor of the nose in horizatital pasallel to

the ground in the sagittal slices.

For the evaluation ofintra-examiner reliability, 5 cases weraandomly selected to perform two
measurements odifferent days. The mean difference between the two measurements in membrane

parameters was 0.11 mm (range mm). The mean difference between the two measurements in
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bone paameters was 0.18 mm (range GM36). For image assessmepfchsamplewasconducted twice

and a meanaluewasobtained(Janner et al 2011). If more than 0.2 mm of difference was measured in the
same point, a thirdssessmenvas performed (Bornsteiet al. 2011).Likewise, a second examiner (AM)
randomly selected 5 cases to evaluate jexaminer reliability. A Cohen’s kappa value of 0.81 was

obtained, showing almost perfect agreement.

- CBCT data acguisition

Anatomical landmarkand the position ahe lateral windowvere used to properlyositionthe CBCT slice
Membrane thickness' measurements were conducted in the sagittal andrisfisectional imagegFigure

1) and wereconducted by a buiih digital caliper inmillimeters perpendicularly from the underlying bone
plate of the sinus to the mucosal surface. Three measurements of sinus membrane thioknessraain

the center, mesial/and distal points of the region of interest in the CBCGS3agjiitial axis.

Additionally, measurements of membrane thickness were carrigd standardized landmarks in the proper
crosssectional slices: TLS thickness in the lowest point of theaxillary sinus; TLW - thickness in the
lowest point of the bony windawlrUW - thickness in thaippermostpoint of the bony window; TFN

thickness in the ipsilateral nasal floandTOZ - thickness in the onset tiezygomatic process.

In the same crossectionalslice, measuraentsof the lateral bone wathickness(LWT) and sinus width
(SW) distance werebtainedat 3, 5,7,10,13 and 15 mm from the level of the alveolar casstiescribed
elsewhere (Chaat al.2014 Monjeet al.2014). The 15mm level was chosen due to be the level where the
lateral window augmentation usually ends (Wang and Katranji, 200&idual bone height (RH) was

measured fream the top of the alveolar crest to the sinusdkdescribed previously (Monge al.2015

- Satigtical analysis

Statistical analysis,was expressed using megdian, minimum and maximuwalues, standardeviations,

95% confidencentervaland rangdor each item95% confidence interval was obtainedldmotstrap method

due to thereduced. sample siz&/ilcoxon signedrank testwas used to compare values of histological and
radiological measurements. The significance level chosen for all statistical tes6.0/as p Spearman’s
correlation coefficients werecalculated to examine the relationship betwées histological SMT and
radiological SMILEW,SW and RH. The analyses were performed using software packages (IBM SPSS
Statistics 23, Armonk; NY, USAnd MicrosoftExcel 2010, Seattle, WA, USA)

Results

- Histologic Schneiderian membrane thickness

A total of 14 unfixed fresh heaq$3 men and 1 woman (aged-85), 13Caucasiarethnicityand 1African
Americanethnicity) were analyzed. Twentyeven (27) Schneiderian membrane samples anestednd
immedately fixated and processe@ne of the sampsedid not meet the requirements for processing and

thus, itwas discarded. A total of 597 measurements (TAbleereperformedin total and theoverallmean
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menbranethicknesswas0.30+ 0.17mm (min. 0.04 mm - max. 109mm). The median of theampleswas
0.26 £0.03 mm(range 0.240.34mm) (Figure 2)

- CBCT Schneiderian membrane thickness

FourteenCBCT and 28 maxillarysinuseswere radiographically analyzecEight out of 28 sinuseswere
discardedor the.measuremendf SMT in the region of interest due to the presencéquiid/artifactsthat
filled the sinusand“avoided accurate assessménterall, 180 measurements (sagittal and coronal) were
completed in the 28sinu®verall neanmembrane thickness ws/9 = 0.52nm (min. 0.19 mrmax. 2.27
mm). The medanofithesamplswas 0.63t 0.10 (range 0.520.95mm)

- CBCT anatomical data

The mean of all'the ' measuremefrtan LWT, SW and RHwvere respectively1.23 + 088 mm (min. 0.13
max. 3.92 mm)12.36t 6.32 mm (min. 2.12max. 29.12 mm) anfl.14+ 3.13(min. 0- max. 12.98 mm).
The median of theamplesfrom LTW, SW and RH were, respectivel.97+ 0.12 mm (range 0.72..28),
11.9% 0.66 mm (range 10.783.31 mm and 5.04t 1.17 mm (range 2.4®.67 mm).

- Accuracy of radiographic and histologic data

Wilcoxon signedrank testdetermined that there was a statistically significant difference comparing the
median values_of thickness obtained by histological and radiological me#wéd3,659; p=0.00QFigure

3). Spearman’s €errelation between histological and CB&mplemeasurments wag=0.105, p= 0.659,

showing a pesitive but weak and rsignificant correlatiorfFigure 4).

Overall, 87.77% histological measurementsad membraneless than 0.5 mm in thicknessompared to
26.66% in CBCI assessment (Tabt2 and Fgure 5). Alike, only 0.16% histological sample displayed
membrane thicknesgf more thanl mm compared to77.23%in the CBCT assessment. Hence, albeit a

positive statistical correlation was four8MT —as evaluated in CBCF might be potentially overestimated

- Correlation between SMT and anatomical structures

The bivariate correlation between histologica¢mbrane thicknessiedians(Figure 6)and LWT means
(HISTO-LWT) showed a statistical insignificant but positive weak correlation(r= 0.351, p= 0.079).
Spearman’sorrelatioh between histological SMT and SW (HISS®@/) was r= 0.104, p=0.612, withoat
clear linear ‘cerrelation. Correlation between histological SMT aeldual hegght (RH) showed aveak

negativecorrelation (r= 0. 197, p= 0.336).

Discussion
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Schneiderian membrane thickng€S$/T) is not a frequent dataportedn the literature. In addition, there is
a big variation in terms of membrane thickness due to various techniques have been used there
amount(Lin et al.2015).To the best obur knowledgeonly 4 histological studies have been publisised
far (Tos & Mogenseri979 Aimetti et al.2008 Pommer et al2009; LopezNifio et al.2012). For example,
Tos & Mogensen (197%eported0.3 and 0.8 mmmean membrane thickness frdifi unfixed cadavers.
Pommeret al: (2009) recorded0.09 mm (range 0.02@.35 mn) mean membrane thicknessd also
discussedthe mechanical properties of the Schneiderian membréhese cases did nodifferentiate
between health,and disease sinus membthiogness. Nonetheless, it has been reported dhanic
maxillary sinusitisorallergic conditionsnight lead tomembranehickening (Pommer 2009; Van der Bergh
et al.2000 Chansand; Wang 20L1Even though, it seems thesten healthynembranérada greatvariation

in themembrane thicknegsip to 800 micronsin the same samp{®lorgesen and Tos 1977)Aimetti et al.
(2008) harvestedthe samplesduring ENT procedures and reported a mean thickness of 0.97 mm.
Surprisingly they /demonstrated positive correlation betwedhe gingival phenotype anthe membrane
thickness As such, subjectpresenting thickr gingiva phenotypealso presented a thicker mucosal
membrane (meamembrane thicknes4.26 mm) than thin biotype individuals (mear@mbrane thickess:
0.61 mm).Moreover LopezNifio et al.(2012) conducted a biopsy in formafired human heads, obtaining
aSMT of 0.40'£ 0.15 mm

Data from this study showedstologicallythe mearSMT of 0.30 £ 0.17 mnwhich is in agreement with
most of the_above reporf§os & Mogensen (1979Pommer et al. (2009)LopezNifio et al. (2012)
However, it was slightly lowewhen compared téimetti et al. Q008. The differences were attributed to:
differencesinsthe location of the biopsy, amount of inflammatory infiltrate, populatiGessedlack of

documentation othe influence of gingival biotypand the limited sample size of both studies

Recently CBCT was used ithe determination of thEMT: Janner et a(2011)found out values of 0.9 mm
and 1.84 mm'in the'lateral and medial aspects of the wealpectively and 2.1 3.11 mm in the mid
sagittal areasThis_is.similar to our data where vabserved a thickerSMT in mid-sagittal position(1.12
mm) than in the lateral wallHowever, this is slightly lower than the Janner e{2011) reported mearilhe
differenceprobably issdue to CBCinhability to differentiatebetweenliquid and soft tissue This inability

makes cliniciarunable to poperly differentiate betweereal membrane thickneasdmucous accumulation.

Again, data form_our study showed membrane thickness of (0.19mm to 2.2Withna@ mean of 0.79mm
when measured by tHeBCT. This is in agreement with many previous publistegabrts Quyrinen et al.
2014; Cakur et al. 201,3Guo et al. 2015Rancitelli et al.2015. For example,Quyrinenet al. (2014)
compared the thickness of the membrane before and taftesinus augmentationThey showed that
membrane thickness @f3 mm inthe midsagittal aregd.7 mm in the medial wallnd 0.5 in the lateral wall
before the sinus augmentati@@uyrinen et al. 2014)Pazera et aln 2011alsoreported a mean of 1.58 mm

membrane thickness young healthy orthodontic patientsurthermoe, Bornsteiret al. (2012 examined
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SMT in patients withandwithout apical pathologyThey notedh coronal mean thickness of 2.74 mm in the
pathology groupwhereasl.21 mm in the healthy groupt hasalsobeen demonstrated males had thicker
membrane thicknes®.74 mn) when compared to femal€8.34 mm) (Cakur et al. 2013)Additionally,
Shanbhag et al (2014) reported 53.6% of samples examined had m2mbrane thickneskater on, Von
Arx et al.(2014) rgported a mean sinus membrane thickness of 2.1 mm in 77 patients.alStebserved
that themean,membrane thickness wagher in thecases without perforation2.4 mn) than in the cases
with perforations (1:3 mm) during the sinus augmentation. (Vonef\at. 2014)Guo et al.furtherreported

a value of normal. Schneiderian membrane of 0.94 mb(08 mm in sinus showing flat thickenin@uo

et al. 2015)Area"with sinusseptashowed higher membrane thickn€$s87 mm) than in the neeptasinus
membrane(0.85 mm)(Rancitelli et al. (2015)

Even though a weak correlation was obtained, a statistical significant diffevasaeached when compared
the mean SMT abtained under histological &ZBICT methods.Interestingly,87.77% of the histological
samples hadk0.5mm membrane thickness. On the contramply 26.66%o0f the CBCT recorded data
showed the same. Likewise, ordyl6% histological sample displayedSMT > 1 mmversus77.23%in
CBCT.Irrespective of the location where the membrane was measured, the histolaginahiokness (0.30
mm) was significantly lower than the me@BCT thickness (0.9 mm). Alike, our histological thickness
(0.3 mm) almost doubled the spatial resolution of the CBCT (0.5 mm) and that might exéplelny the
membrane was not visible in some slices. Accumulation of mucous secrédiome( et al. 2011), low
resolution, scatter_and the limitations of the CBCT (BrillmannSé&hulze 2015) could illustrate the
differences betweensthaneasurementsf these two methods. Taking this value of 0.5 mm as a lower limit
reference, it:should be stand out that that only 12.2% of the histological samplestudyysresented SMT
above this level. Therefore, albeit a positive statistical correlation wad,f8MT —as evaluated in CBCF
might be potentially overestimated. This might be of particular relevance i <&vhm and >1.5mm for
sinus augmentation via lateral window approach @tiral 2014) and <1.5mm and2mm for transcrestal

sinus lift procedures (Wen et al. 2015), where higher memiparferatiorwas often found

In addition,in this studya positivebut not statistical significanfp= 0.079 correlation between histological
thickness and:\WT was observed. This means tlaathin LWT caused by longerm bone resorption could
be associated with,a thiar SMT. This is in agreement with Lin et al. 2Q1&here they showedo

significant correlation between residual bdreight and membrane thickedkin et al 2015).

Limitations and,recommendations for future research

In our study theSMT was calculated on formalifixed sections but previous studies have reported that the
tissue shrinkage after fixation has a minimal impgumon SMT (Aimetti et al 2008). Tran et al(2015)
reportedshrinkageof 4.6% in renatumors after formalin fixationJonmarker et a{2006) demonstrated a
4.5%reduction.Chen et al(2012) described decreasén length (4.40%), width (6.18%) and depth (4.10%)

after formalin fixation of head and neck samples of tumdent et al (2014) concluded that formalin
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fixation does not significantly influence the tissue dimensions of palatalsoBsised on thesstudies we
can speculata 45% of shrinkagef membrane thicknessd hence, thiormalin fixation had a very limited
influence on the membrane thickness measure(demietti et al 2008; Tran et al. 2015; Jonmarker et al.
2006; Vent et al. 2014; Chen et al. 2012).

CBCT also preseatsome limitatims when the anatomical structures have a dimension similar or inferior to
the spatial reselution of the machine. Brillmann & Schulze (2015) reported that duongnely CBCT
clinical application.higheraccuracy than 0.5 mm can not be expectedsansbme structures could be seen
with difficulties®Pixel/voxel size does not equal the dphtesolution inasmuchhis is affected by the size

of the sensor, .grelgvel resolution, exposure parametemationarc and by the patient motion (Brillmann

& Schulze 2045)Interestingly, astudy reported amplitudes of 80 microns measured at the teeth of the
patient only due‘terthe heartbeat (de Kinkeleteal.2011).

All in all, further research is needed to increase the knowledge on the relationship betw®&eT toed
some anatomical configurations in the maxillary sinus, sutheamfluence of the lateral wall thickness and
the level of bone atrophy. In the future, a more precise CBCT masfitimbetter spatial resolution will help

clinicians to detect and measure maxillary soft tissiesrately.

Conclusion
Within the limitation_of this study, theedianhistologicalSchneiderian membrane thicknegss 0.30mm.
Radiographic combeam computed tomographlassessment was62times higher than the histological

examinations
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Figures and legends

Table l:Demographicsof histological Schneiderian mende thickness, CBCT thickness, total
CBCT thickness, lateral wall thickness (LWT) and sinigth(SW).

Table2 Distribution ofmeanSMT values in histologic and radiographic assessments.

Figurel=CBCT assessmei@ndmarks in the sagittahd in the crossectional view.

Figure2. Histelogic slicdmage of the Schneiderian membrgBéx optical microscope).

Figure 3.;Plet distributionbased on the median values of SMT examibgdhistological and
radiological methods

Figure4., Spearman’s correlation between histological and radiological mealiaes
Figure54Demograpics of the SMT in histologi@ndradiographiassessments

Figure'®. Spearman’s correlation between the median valugkeohistological thickness and a)
lateral wallsthicknes WT); b) sinus width(SW) and c) residual height (RH)
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Table 1.Demographics of histological Schneiderian membrane thickness, GHEKness, total CBCT
thickness, lateral wall thickness (LWT) and sinus width (SW).

CBCT
HISTOLOGY LWT SW
TOTAL RH
. 26 (597) * 21 (180)* 28 (123) 28 ’s
MEAN 0.32 (0.30) * 076 (0.79)  1.25(1.23)* 13.91 (12.36)" 2%
MEDIAN 0.26 (0.26)* 0.63(0.63)*  0.97(0.97)* 12.10 (11.99)* 2d0
MAX 0.67 (1.09) * 164 (2.27)*  2.74(3.92)* 23.85 (29.12)* 12.98
MIN 0.12 (0.04)* 0.26 (0.19)*  0.20 (0.13)* 5.25(2.12)* 0.6
STANDARD 1.17
0.03 0.10 0.12 0.66
DEVIATION
(0.21-0.34) (0.52-0.95)  (0.725-1.28) (10.78-13.31)  (2.46-6.67)
RANGE

* Valuesobtained fom overallinumber aofbservations

Table 2. Distribution of mean SMT values in histologic and radiographic asséssmen

HISTOLOGY CBCT
N < 0.5 mm 524 (87.77%) 48 (26.66%)
N > 0.5 mm 73 (12.22%) 132 (73.33%)
N <1mm 596 (99.83%) 139 (77.23%)
N > 1mm 1 (0.16%) 41 (22.77%)
N > 2 mm 0 8 (4.44%)
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Figure 1. CBCT assessment landmarks in the sagittal and in theseciEsal view.

Figure 2. Histalogic slicenage of the Schneiderian membrane (20x optical microscope).

Figure 3. Plot distribution based on the median values of SMT examined by histokgica
radiological methods
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