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 وختاما  لا بد من الوقوف بكل احترام وتقدير أمام هذا الصرح العلمي العريق

 جامعة دمشق

بالأستاذ الدكتور محمد سالم راً جهود رئاسة الجامعة وجهود إدارة كلية طب الأسنان ممثلة مقد

ركاب عميد الكلية والأستاذ الدكتور عمار مشلح نائب العميد للشؤون العلمية والأستاذ الدكتور محمد 
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http://pocketdentistry.com/7-bone-density-a-key-determinant-for-treatment-planning/
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I

III

Kasturi et al. 2009 

Nieves et al. 1994; Kasturi et al. 20093060
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50

Cummings et al. 200240

60BMDMoreira Kulak 

et al. 2000; Peris et al. 2008; Cohen et al. 2009a

Liu et al. 2010

Kasturi et al. 2009

127

Hansen et al. 199118

25Khosla & Riggs 2005

D

Hansen et al. 1991; O'Flaherty 2000

Kasturi et al. 2009

10Kasturi et al. 2009

micro-

damageRaisz 1999Parfitt 

2004
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Raisz 1999

128

“Bone quality”

Chappard et al.(2011)

Pauwels 

et al. 2015

Bauer & Link 2009; Hohlweg-Majert et al. 

2011

Bouxsein(2005)

1- BMD

 

2- 

bone microarchitecture 
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3- 

microdamage

 

13Diagnostic tools of 

osteoporosis 

Faulkner et al. 1999; Cummings & Melton 2002; Engelke 

& Gluer 2006; Damilakis et al. 2007; Kanis et al. 2008b

Guglielmi 2010

131 

1311FRAX® 

FRAX(WHO fracture risk assessment tool)

) http://www.shef.ac.uk/FRAX(

Kanis et al. 2008a

Kanis et al. 2009

http://www.shef.ac.uk/FRAX
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DXA

BMDKanis et al. 2007

Adams 2012

Body Mass IndexBMIBMD

3

10

Major fracture1020

3National Osteoporosis Foundation 2014BMD

BMDNational Osteoporosis Foundation 2014

1312 

vitamin D

 

Kasturi et al. 2009

800
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65Bischoff-Ferrari et al. 2012

101560Prie et al. 2004

40Prie 

et al. 2002; Lorenz-Depiereux et al. 2006

Chapuy et al.3270

12008003

43199258500

700Ferrari et al. 2005

(PTH)

85Tannenbaum et al. 2002

bone Turnover markers

Biver 2012 

Biver 2012 
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1313Bone histomorphometry 

quantitative histology

Arlot et al. 

2008Iwaniec et al. 2008

Dalle 

Carbonare et al. 2002 

3

(bone volume fraction)(BV/TV)[bone 

volume/total volume]

Parfitt et al. 1987; Ho et al. 2013

Uchiyama et al. 1997; Marwan et al. 2009; Schouten et al. 2009; Cohen et al. 2010

1314Bone micro-mechanical 

properties

[1]nano-

indentation

bone structural unit(BSU)
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Rho et al. 1997; Zysset et al. 1999[2]

three-point pending test

Ammann et al. 1999 

BMD

Brandi 2009

1315Finite-element analysis 

1972Brekelmans et al

Mao 

et al. 2015Huiskes & 

Chao 1983

Computed tomograpgy(CT-based FEM)

Faulkner et al. 1991

Keyak et al. 1998; Cody et al. 1999; Keyak 2001; Keyak et al. 2001; Bessho et al. 

2007
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2-  

3-  
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High resolution 

computed tomography (hr-CT)Micro-

CT(µ-CT)High resolution magnetic 

resonance imaging(hr-MRI)Micro MRI

(µMRI)

DXAQuantitative CT(QCT)

QCThr-CThr-MRIµCTµMRI

Genant et al. 2008

Kalpakcioglu et al. 2008

Gielkens et al. 2008

 

1321(DXA)

DXABMD

Bone Mineral Content(BMC)Damilakis et al. 2007

BMDSiris et al. 2004

Damilakis et al. 2007

World Health Organization(WHO)1994

18Carballido-Gamio & Majumdar 2006

von Wowern 2001; Nackaerts et al. 2007



 Literature Review المراجعة النظرية

 

 35 

WHOBMD

BMD2.5

T“T score”

TNIH Consensus 

Development Panel on Osteoporosis Prevention Diagnosis and Therapy 2001Z“Z 

score”BMD

WHOWolrld Health Organization 1994; NIH 

Consensus Development Panel on Osteoporosis Prevention Diagnosis and Therapy 2001

لمنطقة الفقرات القطنية من الأولى . )أ( (DXA)مقياس امتصاص الأشعة ثنائي الطاقة جهاز تقرير :8-1الشكل 

 .(Lunar® DXA system website)المصدر:  الفخذلمنطقة . )ب( (L1-4)إلى الرابعة 

BMDDXA

Kasturi et al. 2009

2553BMD

BMDAdler 

2006

BMDMosekilde et al. 1989; Beck et al. 1990

5180BMDMyers et al. 1994; 
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Bjarnason et al. 1996; Cheng et al. 1997; NIH Consensus Development Panel on Osteoporosis Prevention 

Diagnosis and Therapy 2001; Ammann & Rizzoli 2003

BMD

Kanis et al. 2005

Carballido-Gamio & Majumdar 2006

(CT)

(MRI)Carballido-Gamio & Majumdar 2006BMD

Link et al. 2003a; Bauer et 

al. 2006; Baum et al. 2010

Abrahamsen et al. 1997; 

Eckstein et al. 2002

DXA1 50Damilakis et al. 2010

Majumdar 2008

Link et al. 1998a; Link et al. 2002

DXA

Rabier et al. 2010; Lentle et al. 2011

Link 2016
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1322

Multi-detector computed 

tomography(MDC)1998

Blum et al. 2000; Kalra 

et al. 2004

linear attenuation coefficients(µ)raw 

data

pixelsSukovic 2003 

Hounsfield unit

(HU)Sukovic 2003

water) / µwaterµ -voxel =  1000 x (µ voxelHU

CT

Carballido-

Gamio & Majumdar 2006

spiral CT

Jiang et al. 1998; Link et al. 1998b; Link et al. 1998c; Cortet et al. 1999; Link 

et al. 2003b; Ito et al. 2005; Mao et al. 2015

MDCTLink et al. 2003bCortet et al. 2004; Patel 

et al. 2005; Diederichs et al. 2009Issever et al. 2002; Bauer et al. 2006
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(HR-pQCT)MDCT-64BV/TV

Tb.SDiederichs et al. 2008

MDCT-64MDCT-320Issever et al. 2010

BarngkgkeiBarngkgei et al. 2015

Cone beam computed tomography(CBCT)

0.25

“apparent”

Parfitt 1988; Bauer et al. 2006

BMDMDCT

BMDCT

calibration phantomNorton & Gamble 2001; Naitoh et al. 

2007

voxels

CBCTMDCTCBCT

0.076

1.512.3

MDCTGroh et al. 2002; Volk et al. 2004; Ludlow & Ivanovic 2008; Scarfe & Farman 2008

MDCTnoiseCBCT

CBCTMozzo et al. 1998; Liang et 
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al. 2010CBCTMDCT

Ludlow & Ivanovic 2008; Scarfe & Farman 2008

CBCT

fractal dimension analysis

Hua et al. 2009

CBCTBMDMDCTNaitoh et al. 2009

Naitoh et al. 2004

Micro-CT HR-QCTMao et al. 201519

Micro-CT

1µm

BMD3

DXA2

Carballido-Gamio & Majumdar 2006

Uchiyama et al. 

1997

17 112Boone et al. 2004; Carlson et al. 2007

Hr-QCTµ-CT

341 µmMao et al. 2015100

150Burghardt et al. 2011

Boutroy 
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et al. 2005

Mao et al. 2015

Boutroy et al. 2005; Khosla et al. 2006; Melton et al. 2007; 

Sornay-Rendu et al. 2007; Boutroy et al. 2008; Vico et al. 2008; Lems et al. 2011

Cohen et al. 2009b

Lems et al. 2011

Mao et al. 2015

DXARizzoli 

2010

structure model index

Hildebrand & Ruegsegger 1997; Ding & Hvid 2000

plates and rodsLiu et al. 2010

Liu et al. 

2006; Liu et al. 2008; Liu et al. 2009

Wehrli et al. 2001; Liu et al. 2006; Liu et al. 2008; Liu 

et al. 2009BV/TV

Liu et al. 2010

Mao et al. 2015
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. )ب( (XtremeCT® website)المصدر  جهاز التصوير المقطعي المحوسب )أ( عالي الدقة :9-1الشكل 

 .(SkyScan® website)المصدر:  الميكروني

1323

µ-MRI

Majumdar & Genant 1997XY80150

(Z)300700110

 Carballido-Gamio & Majumdar 2006

11Alberich-Bayarri et al. 2008; Majumdar 2008; 

Zaia 2015 

Rosen & Bouxsein 

2006MRI

Zaia 2015

Hr-MRI signal 

to noise ratioCarballido-Gamio & Majumdar 2006; Majumdar 2008
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156x156x5003µmChesnut et al. 2005.Krug et al

3T

234x234x15003µmKrug et al. 2005

Hr-MRI

Majumdar 2008

Benito et al. 2003

1324 

broadband ultrasound attenuation(BUA)

speed of sound(SOS)

BMD

110

Carballido-Gamio & Majumdar 2006

BMD

Zaia 

2015
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 ب أ

)ب( جهاز التصوير  (Philips® websiteجهاز التصوير بالرنين المغناطيسي )المصدر:  أ() :10-1الشكل 

 .(CyberLogic® website)المصدر  الكمي بالأمواج فوق الصوتية

Melton et al. 1997; Hamdy 2004; Dreinhofer et al. 2005

Johnson et al. 2005

Hajcsar et al. 2000; Khan et al. 

2001; Harrington et al. 2002; Juby & De Geus-Wenceslau 2002

DXA

Gardner et al. 2002

Siris et al. 2003
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1325 

Barngkgei et al. 2016

(Barngkgei et al. 

2016)

 (Bras et al. 1982; Law et al. 1996)

BMDScreening

IDIOS

(Index of dental-imaging indices of osteoporposis screening)
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13251

Trabecular bone pattern analysis

Trabecular bone structure analysis

Fractal dimension(FD)White 

& Rudolph 1999FD

Sindeaux 

et al. 2014 

FD

 (Ruttimann et al. 1992; Prouteau et al. 2004)

HausdorffBox-countingChen et al. 2005Box-

countingChen et al. 2005

Parkinson & 

Fazzalari 2000; Bollen et al. 2001

Chen et al. 2005
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Bollen et al. 2001

White & Rudolph 1999

13252

United Nations Scientific Committee on the Effects of Atomic Radiation 2001

(Barngkgei et al. 

2016)

MRONJ

(Stockmann et al. 2010; Leite et al. 2014

- KlemettiMandibular cortical index 

(MCI)Klemetti

1994

 

(I)

(II)
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(III)

- Mandibular cortical width (MCW)

Mental index

(Taguchi et al. 1995; Horner & Devlin 1998) 

13253

1- (CTCI)Computed tomography 

cortical indexKoh & Kim(2011) 

 

3

 

2- (CTMI)Computed tomography mental 

indexKoh & Kim(2011)

 

3- (CTI)Computed tomography 

mandibular indexKoh & Kim(2011)
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CTI-(S)Superior

CTI-(I)

Inferior 

4- Radiographic density (RD)

Barngkgei et al.2014

 

5- Bone histomorphometry

Trabecular thickness(Tb.Th)

Trabecular separation(Tb.S)BV/TV

“apparent”

Barngkgei et al. 2015 
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14

Bisphosphonates for osteoprorsis treatment and its 

complications 

141

National Osteoporosis Foundation 2014

White 2002

Lindsay R & Cosman F 1999

National Osteoporosis Foundation 2014

White 2002

Leslie & Schousboe 

2011

DXAKamienski et al. 2011

National Osteoporosis Foundation(NOF)2014

T≤2.5
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50

T12.53

20

FRAX

Karaguzel & Holick 2010; Eriksen 2011

BisphosphonateEstrogen

estrogen/progestin

5

2002Women’s Health InitiativeSprague 

et al. 2012

Riggs & Melton 1986; Cummings et al. 1998

Kasturi et al. 2009; Paggiosi et al. 2014

142

Pyrophosphoric

2R2)3PO2C(HR
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 Bassett et al.1969

Medication-related 

osteonecrosis of the jaws(MRONJ)

Paulo et al. 2014

(Nancollas et al. 2006)

Zolendronate → Alendronat → Ibadronate → Risedronate → Etidronate 

→ Clodronate. 

143

Raje & Roodman 2011

Paget

Faiman et al. 2013

multiple myelomaGutta 

& Louis 2007; Petrut et al. 2008

160Dannemann 

et al. 2006; Bock & Felsenberg 2008
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144

MRONJ

Atypical fracture

Ernat et al. 2015; Saita et al. 2015

Sehn et al. 2014

Faiman et al. 2013

osteonecrosis(BRONJ)

Bisphosphonate-related osteonecrosis of the jaw

MRONJ

MRONJ

Edwards & Migliorati 

2008; Tennis et al. 2012; Khan et al. 2015

Kumar 2012

Zolendronic Acid

Verron & Bouler 2014

MRONJ

MRONJ2014MRONJ
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8

Ruggiero et al. 2014

MRONJ23

0.02 0.4Valachis et al. 2013; Ulmner et al. 2014

MRONJ

MRONJ

MRONJ

7122.6Yamazaki et al. 2012

Kalra & Jain 2013

MRONJThumbigere-Math et al. 2014

zolendronic 

acid

MRONJMRONJ

MRONJ

Faiman et al. 2013

MRONJ

Kalra & Jain 2013



 Literature Review المراجعة النظرية

 

 54 

Badros et al. 

2006; Khan et al. 2015; Torres et al. 2015

Monson et al. 2013

MRONJ123

Mavrokokki et al. 2007; Mozzati et al. 2013

MRONJ

Vescovi et al. 2010; Mucke et al. 2015

Torres et al. 2015

MRONJ

MRONJ

Leite et al. 2014

MRONJStockmann et al. 2010; Bedogni et al. 2014

MDCTMRONJBedogni et al. 2014

CBCTMDCT

CBCT

Pauwels et al. 2015CBCT

MRONJLeite et al. 2014

MRONJLeite et al. 2014
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15

The relationship between osteoporosis 

and oral tissues 

151

Von Wowern & Gotfredsen

2001

Amorim et al.

Amorim et al. 2006Famili & Zavoral 2014

Lee & White 2005; White et al. 

2005Nakamoto et al. 2003; Taguchi et al. 2003; Taguchi et al. 2004; Lee 

et al. 2005b; Arifin et al. 2006

Veigel et al. 2011BMD

BMD

BMDKlemetti et al. 1993Naitoh

Naitoh et al. 2007
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Pearson0.20.6

Barngkgei et al. 20162008

Cheng et al. 

2009

Birkenfeld et al. 1999

152

Barngkgei et al. 2016

2008

BMD

Tezal et al. 2000; Inagaki et al. 2001; Dervis 2005; Inagaki et al. 

2005; Devlin 2012; Pepelassi et al. 2012

Pepelassi et al. 2012

Palomo et al. 2011
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Mohammad et al. 1996Brennan 

et al.

DXA2007Phipps et al.

BMD2007

BMD

Esfahanian et al. 2012; Brunton 2013Kim et al. 2015Grodstein

1996

153

Cheng et al. 2009

2002

Tenenbaum et al. 2002

Badran et al. 2009
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Al-Sabbagh et al. 2015; 

Siebert et al. 2015

MRONJLopez-Cedrun et al. 2013; Tam et al. 2014

Thirunavukarasu et al. 2015

MRONJKunchur & Goss 2008

Lekic et al. 1997; Mitsuta et al. 2002; Buduneli et al. 2005

Buduneli et al. 2005MRONJ

Palomo et al. 2007

 MRONJ

Kos 2014; Thumbigere-Math et al. 2014
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الباب الثاني

 الباب الثاني: المواد والطرائق
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21Study design 

Bruce et al. 2008

 

study protocol

 https://clinicaltrials.govNCT02115490

 

22The sample

221

614878

56.96.1

112014122015

informrd 

consent

https://clinicaltrials.gov/
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31

Alendronate

7023Etidronate150

6

Zolendronic acid

30

DXA

222

1-  

2-  

3-  

4-  

5- 

 

6- 

 

7- 
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23The practical procedures 

231

FRAX

 

1- 

2-  

3-  

4-  

5- 

occasional100

100

World Health Organization 1998 

6-  

7- 
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8-  

9- 

 

10- 

Body mass index(BMI) 

 

232 

MRONJ

8

Ruggiero et al. 2014

233DXA 

DXA

DXA

Lunar Prodigy 

Advanced DXA system(General Electric Healthcare Madison, WI, 

USA)13.2021 
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DXA

(L 1-4)

BMD221

DXA

 

المستخدم في هذه الدراسة. )ب( تقرير الكثافة الشعاعية لمنطقتي الفقرات القطنية  DXA)أ( جهاز  :1-2الشكل 

 .(BMD)والفخذ، وهو يبين نتيجة الكثافة المعدنية العظمية 

234

22921

21

17612063124

2424232347

MDCT 2828303058

3111330116229
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2341

X-mind DC(de Gotzen, Oliate Olona, Italy. Distributed 

by Satelec Z.I. du Phare, Merignac, France)

RX4 sensor(CSN Industrie Srl, Milano, Italy)2

2

70KV8mA

0.080

2342

Orthoralix 8500 DDE(Gendex dental system, IL, USA)2

2

6.35

70 KV6 mA12

2343MDCT

MDCTActivion-16(Toshiba Medical 

Systems, Otawara, Japan)

22
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)أ( جهاز التصوير الذروي. )ب( الحساس الرقمي داخل الفموي مع أداة التوازي. )ج( جهاز التصوير  :2-2الشكل 

 البانورامي. )د( جهاز التصوير المقطعي المحوسب متعدد الشرائح.

KV=120mA=1500.75

0.5image matrix

XY512*5120.450.45 

235 

ImageJ

1.5 (Rasband, W.S., ImageJ; US National Institutes of 

Health, Bethesda, MD, USA)Doube et al. 2010
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photoshop® CC 2014(Adobe systems incorporated; San Jose, California, 

USA)Mandibular cortical width(MCW)

Whitefox Imaging software V 3.1(de 

Gotzen, Oliate Olona, Italy)MDCT

MDCTImageJ

236Practical procedures and 

radiographic analyses

1-  

2- MCI 

3- MCW 

4- MDCT 

5- CTCIMDCT 

6- CTMIMDCT 

7- CTIMDCT 

8- MDCT 

9- MDCT 

10- trabecular bone to cortical bone 

ratio(TCR)MDCT 
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2361

 

MRONJ

Kalra & Jain 201323

6139

221210

6324

392415 

o region of 

interest(ROI)22

 

o 

22 

Peri-ROI-1 

Peri-ROI-2

Peri-ROI-3

Peri-ROI-4

periperiapical
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White & Rudolph 1999; 

Sindeaux et al. 2014

1- 2335

23 

2- 

23 

3- 128

23 

4- 23 

5- FDBox-counting

2346812163264

 

6- connectivity

connectivity density 

7- connectivity
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لمنطقة الرحى الأولى السفلية. )أ( صورة ذروية ومرتسم النقي العظمية الحويجزات بنية  نموذجتحليل  :3-2الشكل 

في الصورة(. )ج( المنطقة بعد اقتصاصها. )د(  Peri-ROI-1للرحى الأولى السفلية. )ب( تحديد المنطقة )وهي 

. )هـ( الصورة الناتجة من الطرح الشعاعي. )و( الصورة بعد تثنيتها لونياً. 35الصورة بعد عمل فلتر لها بدرجة 

الطرح الشعاعي للحصول على عملية لبنية الحويجزية للعظم. )ح( إعادة الخطوات السابقة مع عكس )ز( هيكلة ا

من أجل تحليل البنية الحويجزية  ImageJبرنامج في  تانالأخير تانأدخلت الصور هيكلة مرتسم نقي العظم.

 ومرتسم نقي العظم.

2362

1- MCIMCW 

o 2324MCI

o MCW

Photoshop CC-2014

6.35

Dutra et al. 200725 
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23MCI

(I) 

(II) 

(III) 

Klemetti et al. 1994

 

2- 

26

24 

 

24 

Pan-ROI-1 

Pan-ROI-2

Pan-ROI-3

Pan-ROI-4

Pan-ROI-5 

Pan-ROI-6 

Panpanoramic

27
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3- 

2

6

 

 

 (I). )أ( صنف أول MCIتصنيف العظم القشري للفك السفلي على الصور البانورامية بحسب مشعر  :4-2الشكل 

القشرة طبيعية، حيث تبدو الحافة الداخلية لقشرة الفك السفلي منتظمة وغير متداخلة مع مرتسم العظم الحويجزي. 

رة الفك السفلي مظهراً يحتوي على تآكل بشكل بسيط أو متوسط في القشرة، حيث تبدي قش (II))ب( الصنف الثاني 

 (III)حفيرات هلالية الشكل أو تكون على شكل طبقات قشرية رقيقة مفصولة عن بعضها. )ج( الصنف الثالث 

 قشرة متآكلة بشدة، حيث تبدو قشرة الفك السفلي رقيقة وواضحة الامتصاص )المصدر: مرضى عينة البحث(. 
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ة في كل جهة تكون حافته السفليعلى الصورة البانورامية. يتم رسم مستطيل  MCWحساب مشعر  :5-2الشكل 

على هذا  MCW قياسموازية للحافة السفلية لعظم الفك السفلي وأحد ارتفاعيه يمر في منتصف الثقبة الذقنية. يتم 

 الارتفاع.

 

 
مرتسم والعظمية الحويجزات  نموذجصورة بانورامية توضح المناطق التي تم اختيارها من أجل تحليل  :6-2الشكل 

بحسب ما تم الاصطلاح عليه في هذه المبينة هي أرقام المناطق نقي العظم )المستطيلات باللون الأصفر(. الأرقام 

مناطق الالدراسة، وتمثل المستطيلات الصفراء الواقعة إلى الأعلى من الثقبة الذقنية التي لا يوجد بجوارها أرقام 

 .الزرقاءالعظم الحويجزي للعظم السنخي وقد تم توضيح الثقبتين الذقنيتين بالدوائر المختارة لدراسة 
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البنية العظمية لمنطقة من مناطق الصورة البانورامية. )أ( المنطقة بعد اقتصاصها. )ب(  نموذجتحليل  :7-2الشكل 

عاعي. )د( الصورة بعد تثنيتها . )ج( الصورة الناتجة من الطرح الش35صورة المنطقة بعد عمل فلتر لها بدرجة 

 لونياً. )هـ( هيكلة البنية الحويجزية للعظم.

2363 

 

1- MDCT

CTCICTMICTI(RD)

o CTCI/ CTMI/CTIKoh & Kim

2011

28

28
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28

CTCI28

960

HUCTMI28

CTI

CTIKoh & Kim

960

Naitoh et al. 2007 

o Barngkgei et 

al2014

0960HU

29RD

RD
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. )أ( جعل المستوى السهمي موازياً MDCTالمشتقة من صور  CTIو CTMIو CTIمتغيرات  :8-2الشكل 

سهمي في منتصف لحافة الفك في الجهة الموافقة على المقطع المحوري. )ب( وضع مؤشر الدلالة للمستوى ال

من خلال نافذة المستوى السهمي وتعديل مؤشر دلالة المستوى  CTCIالمسافة الدهليزية اللسانية. )ج( دراسة مشعر 

 CTMIالمحوري ليكون موازيا للحافة السفلية للفك السفلي. )د( تثنية لون الصورة الشعاعية وحساب كل من 

 .CTIو

2- 

29

bone cuboids

Bone histomorphometry 

o MDCT

Barngkgei et al.2015

210WhiteFox Imaging

ImageJBoneJDoube et 

al. 2010 
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1- ImageJ 

2- Optimize thresholds

 

حساب الكثافة الشعاعية لمقطع الفك السفلي كاملاً ولمنطقة العظم الحويجزي فقط. )أ( المقطع المحوري : 9-2الشكل 

المقطع بعد تثنية لون الصورة الشعاعية. )ج( حساب الكثافة الموازي للحافتين السفليتين للثقبتين الذقنيتين. )ب( 

 الشعاعية لكامل مقطع الفك السفلي. )د( حساب الكثافة الشعاعية لمنطقة العظم الحويجزي فقط.
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ظهر تالحصول على شبه المكعب الخاص بالمنطقة الأمامية من أجل التحليل النسيجي الشكلي. )أ( : 10-2الشكل 

يات الافتراضية الثلاثة )السهمي والجبهي والمحوري( إضافة إلى الصورة ثلاثية الأبعاد، كما بالمستوالمقاطع 

تظهر خطوط التشذيب التي يتم تعديلها للحصول على المنطقة الأمامية فقط. )ب( شبه المكعب الناتج بعد التشذيب. 

 .ل النسيجي الشكليتمهيداً لإجراء التحلي )ج( تصدير المقاطع التي تمثل شبه المكعب الناتج
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3- 

trabecular bone to cortical bone ratio(TCR)

211

2.5

34211

TCR

 

 

 

4- 

211
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تعديل تزوي و )ج(  )ب( و . )أ(MDCTعلى صور لمنطقة الرحى الأولى دراسة العظم السنخي  :11-2الشكل 

فة ا)د( حساب الكث المقاطع على النافذتين المحورية والجبهية لتكون في مركز القناة الوحشية للرحى الأولى السفلية.

)هـ( وضع  ومفترق الجذور.وذلك في المنطقة الأنسية من الرحى الأولى ووحشيها الشعاعية للعظم الحويجزي 

الثخانة القشرية لقياس تثنية لون الصورة الشعاعية مم. )و(  2.5 بـمؤشر الدلالة أسفل الجذر الوحشي للرحى 

 .TCRالنسبة حساب و
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24The statistical analysis 

®SPSS ®IBM(SPSS Version 22, IBM Corp., 

Armonk, NY, USA).MedCalc(version 13.3, Mariakerke, 

Belgium).

241

confounding 

factor

t-test

logistic regression analysis

 

242

Pearson
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243

Intra-examiner agreement

107

43

Cronbach- 

αIntra-class correlationt-

student

MedCalc

Kappa

MCIKappa

(0≤Kappa≤0.20)

(0.21≤Kappa≤0.40)(0.41≤Kappa≤0.60)

(0.61≤Kappa≤0.80)0.81 1994

Cronbach- αIntra-class correlation

t-studentMCW10

10

MDCT

10

MDCTCronbach- αIntra-class 

correlationt-student
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KappaCTCI10

(α)0.05 

25

(IDIOS)

IDIOSIndex of Dental-imaging Indices of Osteoporosis 

ScreeningOSTEOSYR

Screening

104IDIOS

244

9MDCT

CBCTIDIOS

IDIOSIDIOS

 

IDIOS
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IDIOS

: 

1. Sensitivity and specificity

25

6 

2. Reproducibility

Kappa

256 

3. Objective/subjective1

 

4. 

1
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5. 

1

ROC

800.6 

0

150100

.

25IDIOS

901006

8089.95

7079.94

6069.93

5050.92

4049.91

039.90
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IDIOS

212

مخطط عام يوضح المشعرات المستخدمة في كل تقنية من تقنيات التصوير المستخدمة في البحث  :12-2الشكل 

 غير قابل للتطبيق. N/A= التصوير المقطعي المحوسب متعدد الشرائح. MDCTبحسب تصنيف عظام الفكين. 
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الباب الثالث

 الباب الثالث النتائج
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31

The results of the medical history of the sample  

61

487856.9

6.1

95.98MDCT

74.2

Alendronate7019.4

Etidronate1506.4

Zolendronic acid

4.684.56

 

31
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19.7

(P=0.574)BMI20.12

(P-value>0.05)

MRONJ

MRONJ

31

1 2  

P-value       

3150.813049.1861100

56.85.1577.356.86.30.845

8.46.18.97.58.86.90.827

28.14.429.55.4294.90.412

31P-value>0.0595

DXA

32DXA

(L 1-4) 

BMD2
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32

 1 2 

P-value       

BMD

2
0.8350.1350.8030.110.8710.160.056 

BMD

2

0.9550.1450.8950.121.020.170.002

BMD

3295

(P-value>0.05)

95(P-value<0.05)

32

The Results of Logistic regression analysis 

(the comparison between groups) 

321

1- (DXA)

33

BMD(P-

value<0.05)(P-

value>0.052104

23.5P=0.672
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Fisher exact1.7

0.9

33

BMD

2

BMD

2

BMI 
2

1
2056.55.20.90.171.020.1927.74.58.26.4

2
1756.57.60.790.110.90.1130.45.69.68

(P-value)
0.973 0.0340.0190.120 0.581

t-testBMDBMI

2- BMD

3436
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34

 

P-

value 
(B) 

Odd 

ratio 
1 2

68.419.8101.766.50.4860.0110.989

 1.670.391.760.370.7230.4411.555 

FD 1.630.101.650.070.6282.3930.091

0.020.0050.0210.0030.90813.21<0.001 

0.330.110.350.110.6232.2059.068

0.070.030.070.030.5769.28910819

0.0370.0180.0390.0180.46920.6058.9
8

10

1.030.421.060.230.6450.6230.536

237.8165.3217.2117.80.5020.0021.002

19.261.531.80.8630.0311.032

125.571.887.157.90.3100.010 1.010

 1.270.61.250.230.7560.2851.33 

FD 1.70.071.70.0330.29.306<0.001 

0.020.0050.020.0030.246216.79<0.001 

0.240.160.230.0620.5612.0878.058

0.060.050.050.020.4139.2039931

0.030.0260.0270.0130.51014.1651.4
6

10

0.8990.360.960.260.2721.9280.145

34

(P>0.05)
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35

 

P-

value 
(B) 

Odd 

ratio 
12

61.2912.974.73300.3060.0280.972

FD 1.80.031.770.050.5585.326207.7

1.840.3820.660.4840.6650.515

0.0190.0030.020.0010.96410.37<0.001 

0.350.10.420.190.4432.7250.066

0.070.030.090.050.4669.852<0.001 

0.040.0180.050.030.48414.95<0.001 

1.760.891.530.520.4740.4891.631

733.6677.6666.4658.30.2680.0011.001

4.491.984.192.680.7310.0661.069

83.235.770.118.70.2340.030 1.031

 1.080.421.10.160.674 0.6811.976

FD 1.80.071.80.050.864 0.5930.552

0.0180.0060.0190.0020.73643.93<0.001 

0.180.080.180.030.7382.91418.431

0.0350.0190.0360.0080.71712.6042.9
5

10

0.0180.0090.0180.0040.78219.9154.4
8

10

1.761.331.330.460.3270.5351.707

35

(P>0.05)
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36

P-

value 
(B) 

Odd 

ratio 
12

72.3630.4770.1250.4280.0181.018

 1.890.591.910.440.7640.5100.6

FD 1.770.071.80.040.12720.437<0.001 

0.020.0020.0180.0050.97516.858
2.1

7
10

0.380.170.380.140.8421.0660.344

0.080.050.080.040.8314.2170.015

0.040.030.050.030.8187.1350.001

1.550.771.340.530.7100.4751.608

436.9423.9544226.40.6880.0010.999

5.554.5226.772.90.7810.0640.938

71.4929.671.218.30.7070.009 1.009

 1.110.331.280.220.6731.3110.270 

FD 1.780.11.820.050.34314.816<0.001 

0.0190.0050.0180.0060.488229<0.001 

0.20.080.220.060.9600.5660.568

0.0480.020.470.020.8376.704815.9

0.020.010.0250.0090.73622.918<0.001 

1.070.51.20.660.7220.4861.626

36

(P>0.05)
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3- BMD

BMDBMD

95

 

322 

1- (DXA)

37

37

95P-value>0.05

(P-

value≥0.05)

625417.4

P=0.724Fisher exact test

5.14.8
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37

2

2

BMI 
2

1
2456.750.80.110.880.1128.34.48.66.1

2
2356.87.60.90.171.010.1829.85.69.67.7

(P-value)
0.969 0.0500.0050.314 0.648

t-testBMDBMI

 

2- BMD

3221 

38MCI

39MCW

38MCI

MCI 

I IIIII

139.152.28.7

239.122.736.4

MCIKlemetti

3852.2II

36.4

III
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39MCIMCW 

 
P-value Odd ratio 

12 

MCI 

MCW 

MCW 

MCW 

MCI

38

39(MCW)

3222 

310311312

3

13314315

3223 

316317

3

18319
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310

Pan-ROI-1Pan-ROI-2 

P-

value 
(B) 

Odd 

ratio 
1 2

575.6297.2799.5675.90.3560.0010.999

 11.335.9917.6317.220.3170.0380.962

FD 1.490.0651.510.0690.7122.2850.102

0.0390.0070.040.0090.74515.127<0.001 

4.93.067.98.310.3110.0810.922

2.111.753.54.10.3630.1400.869

0.80.591.281.550.4930.3060.737

0.250.060.240.040.3716.113451.58 

21.861028.0715.680.7700.0120.988

28.639.2632.113.040.8060.0090.991

568.47386.8651.86 1024.30.934<0.001 1

 12.0710.8413.123.790.9510.0011.001

FD 1.450.091.510.070.1536.0880.002

0.0440.020.0400.010.37533.573.8
14

10 

5.45.65.711.40.982<0.001 1 

2.533.0172.375.460.8110.0221.022

0.740.990.831.680.9410.0240.976 

0.230.050.230.050.7432.39810.998

16.5110.6316.677.640.2680.0571.059

27.7213.324.311.80.4470.0231.024
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311

Pan-ROI-3Pan-ROI-4

P-

value 
(B) 

Odd 

ratio 
1 2

444.15292.88409.36195.160.873<0.001 1

 8.566.927.043.310.7040.0271.027

FD 1.520.071.530.060.6842.2189.186

0.0380.0060.0390.0050.80816.2<0.001 

3.573.342.91.670.7700.0421.042

1.391.41.170.820.9790.0081.008

0.470.50.440.410.8340.1590.853

0.280.080.290.070.5653.220.040 

40.2636.2336.220.830.2860.0171.017

22.0713.5518.1411.610.4540.0231.024

541.69332.3531346.60.824<0.001 1

 8.565.8384.330.9900.0011.001

FD 1.480.081.510.070.6332.67914.57

0.0400.0060.0380.0050.9256.025 413.8 

3.682.963.412.190.9540.0080.992 

1.61.371.531.190.7710.0780.925

0.550.570.420.290.5880.4631.588 

0.300.110.300.060.2675.167175.3

29.6319.7836.8921.880.8760.0031.003

21.229.7318.199.770.6250.0181.018
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312

Pan-ROI-5Pan-ROI-6

P-

value 
(B) 

Odd 

ratio 
1 2

400.7208.9513.4353.20.2450.0020.998

 8.096.419.584.810.5180.0450.956

FD 1.370.161.430.110.5112.3710.093

0.050.0190.040.0140.7955.7298.8 

3.433.114.372.630.4400.1040.902

1.241.411.591.260.6720.1190.888

0.510.930.630.520.8470.1040.902

0.20.050.210.070.6942.58513.264 

4.54.346.415.060.5460.0670.935

20.0413.527.0413.890.2910.0310.969

772.5757.3543.14350.2820.001 1.001

 12.718.69.876.040.1880.0731.076

FD 1.410.11.370.080.1208.4094485.9

0.050.020.050.020.55410.640203 

5.844.514.343.240.1820.1411.152 

2.261.721.671.650.2050.3021.353

0.871.360.580.60.2990.4151.515 

0.220.060.220.070.5823.36528.9

5.532.236.24.360.2040.2040.815

25.7812.8725.2210.90.7740.0090.991
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310

(P-value>0.05)

(Pan-ROI-1)

(Pan-ROI-2)

311

(Pan-ROI-3)

(Pan-ROI-4)(P>0.05)

312

(Pan-ROI-5)

(Pan-

ROI-6)(P>0.05)
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Pan-ROI-1Pan-ROI-2

P-

value 
(B) 

Odd 

ratio 
1 2

57.859.2957.5216.350.9160.0030.997

 1.950.471.860.420.4260.6551.925

FD 1.600.081.630.070.9970.0210.980

0.0140.0020.0150.0030.58787.6361.1
38

10 

0.450.110.450.140.7580.8562.353

0.100.040.100.050.5415.28196.3

0.050.020.060.030.18619.325<0.001 

0.250.080.240.080.1737.2871461.6 

6118.3260.123.720.6110.009 0.991

 1.950.651.920.750.4480.4090.664

FD 1.720.161.790.10.4792.4720.084

0.010.0020.0140.0030.86924.67<0.001 

0.460.190.480.260.1882.3150.099 

0.110.0640.110.0800.0989.625<0.001 

0.060.030.060.060.5964.0670.017 

0.220.050.240.070.5764.1860.015
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314

Pan-ROI-3Pan-ROI-4

P-

value 
(B) 

Odd 

ratio 
1 2

55.6315.8259.7231.810.3500.0140.986

 1.850.701.590.440.3130.7302.076

FD 1.650.071.630.150.2363.84246.599

0.0140.0020.0140.0020.376157.552.6
68

10 

0.440.230.360.130.3452.239.301

0.100.060.080.030.3817.51807.7

0.040.020.040.020.8512.96619.419

0.270.080.250.050.3704.875130.92 

65.3823.8164.7230.890.5370.008 0.992

 1.720.51.630.440.4390.6420.526

FD 1.590.081.600.090.9390.3651.440

0.0120.0020.0130.0020.243211.39<0.001

0.400.140.390.150.2763.070 0.046 

0.100.050.090.060.4694.7500.009

0.050.040.040.030.6226.2670.002 

0.240.060.290.090.6103.1950.041
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315

Pan-ROI-5Pan-ROI-6

P-

value 
(B) 

Odd 

ratio 
1 2

71.6326.8872.4439.930.8910.0011.001

 2.010.652.520.960.2360.5990.550

FD 1.500.161.560.100.2544.2430.014

0.0170.0050.0160.0030.302110.61.1
48

10 

0.540.20.650.330.3371.3920.249

0.110.080.170.160.2114.2050.015

0.070.080.090.050.5353.4860.031

0.150.040.200.050.01027.62<0.001 

79.8632.175.325.430.6420.006 1.006

 2.71.032.210.870.2250.4731.605

FD 1.530.091.480.110.0927.8252502.2

0.0160.0030.0150.0040.190144.717
62

10

0.760.350.610.320.2741.183 3.264 

0.200.180.130.110.1603.72141.319

0.080.060.100.10.6561.9800.138 

0.160.040.180.070.4256.3610.002

313

(Pan-ROI-1)(Pan-ROI-2)

314
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(P>0.05)

315

(P=0.01)
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P-

value 
(B) 

Odd 

ratio 
1 2

371326.7520.3457.90.1520.0020.998

 8.098.119.489.070.5890.0240.976

FD 1.40.11.390.110.6451.9817.251

0.0470.0170.0530.0180.33522.102<0.001 

3.263.74.14.460.4850.0670.936

0.951.221.321.330.2620.3490.706

0.490.650.510.940.9590.0220.978

0.180.050.210.040.3189.576<0.001 

4.784.494.72.930.5600.0701.072

19.3514.419.8412.320.8030.0070.993

702.2658.9497.1362.80.865<0.001 1

 13.2411.947.74.590.3740.0541.055

FD 1.420.0591.370.0970.02519.964.7
8

10

0.050.0180.0480.0150.8474.87130.3 

5.896.13.22.250.4160.0991.104 

2.152.841.251.010.7390.0821.086

0.810.900.370.350.1931.1443.138 

0.210.070.250.070.2847.708<0.001 

4.863.184.933.770.3620.1511.163

21.6812.6619.039.410.5310.0231.023
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P-

value 
(B) 

Odd 

ratio 
1 2

54.5711.2462.418.50.1590.0370.964

 1.740.721.960.800.2790.5600.571

FD 1.620.391.610.180.8820.4660.628

0.0240.0060.020.0040.157193.71.3
83

10

0.430.230.480.240.2951.7890.167

0.0980.10.0980.080.5103.0270.048

0.050.050.0490.040.8281.9690.140

0.150.040.190.040.03727.143<0.001 

57.6313.972.225.70.0690.053 0.948

 1.930.862.341.110.2160.7790.459

FD 1.680.131.620.20.04214.3451.7
6

10

0.0140.0030.0150.0040.58271.192<0.001 

0.500.270.640.410.2382.0170.133 

0.130.120.160.140.4432.8440.058

0.070.080.0960.070.09312.446<0.001 

0.180.040.170.040.16119.6073.3
8

10
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318

P-

value 
(B) 

Odd 

ratio 
1 2

936.21248.51443.6884.40.1640.0010.999

 9.536.75167.590.3430.1560.855 

FD

 
1.410.121.420.060.7672.48812.03 

0.1040.0640.0640.0190.9974183.90 

4.223.635.712.610.6780.1150.892 

1.821.92.311.20.6940.1920.825 

0.70.810.760.490.9150.1351.145 

0.260.080.360.10.4309.205<0.001 

11.148.684.574.160.2970.0550.947

144.51341.23327.33136.80.4350.0010.999

852.3534.511381741.90.0790.001 0.999

 13.687.5318.99.10.9260.0060.994

FD

 
1.480.11.510.060.4046.378588.8

0.0460.0140.0360.0070.23885.261.1
37

10

5.533.16.393.410.8430.0331.034

2.21.482.561.780.9880.0051.005

0.880.630.880.560.3990.8562.353 

0.320.110.390.090.7831.6740.187

56.7957.83166.88138.620.7320.0041.004

1684.12579.84256.63697.90.986<0.001 1
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319

P-

value 
(B) 

Odd 

ratio 
1 2

92.6444.08144.8859.590.0770.0380.962

 2.441.362.50.610.3840.9180.399 

FD 1.660.141.710.120.9120.8952.447

0.0140.0020.0130.0020.6581462.5
63

10 

0.710.540.590.240.4560.3510.704 

0.220.220.150130.9270.0770.926 

0.080.0760.070.0430.984379.5<0.001 

0.230.050.510.350.46464.878<0.001

81.4338.85108.1849.960.1490.016 0.984

 2.030.552.190.620.6540.4441.56

FD 1.770.11.810.10.7042.0417.7

0.0150.0020.0140.0020.086996.164
290

10

0.460.140.420.080.6022.2729.696

0.110.0480.090.0270.41510.13325000

0.040.020.050.020.05574.05<0.001 

0.310.170.510.30.8790.5301.699

316
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FD

(P=0.025)

317

(P=0.037)FD

(P=0.042)

318

(P>0.05)

3191

3- BMD 

BMD320

BMD95
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BMD 

P-

value 
(B) 

Odd 

ratio 
1 2

0.150.040.200.050.012-27.605<0.001 

FD1.420.0591.370.0970.01621.2651.7
10

10

0.150.040.190.040.021-28.898<0.001 

57.6313.972.225.70.0490.0560.945

FD 1.680.131.620.20.1009.28610782

320BMD

BMD
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323MDCT 

1- (DXA)MDCT

321

MDCT

Fisher exact

725516.7P=0.525

MDCT4.74.6

321MDCT

2

2

BMI 
2

1
2856.85.10.80.110.890.1228.44.48.55.7

2
30577.30.870.161.020.1729.55.48.97.5

(P-

value)

0.865 0.0450.0010.428 0.827

t-testBMDBMI

2- MDCTBMD

3231 

322CTCI

323CTCICTMICTIRD
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322CTCIMDCT

12

CTCI 

I 5033.3

II 35.750

III14.316.7

CTCI 

I 2536.7

II 57.136.7

III19.726.7

322III

323CTI

(P.0.05)

CTCICTMI

 

3232

324325
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323MDCT

 
P-

value 
Odd ratio (95% CI) 

CTCI 

CTCI

CTCI

CTMI 

CTMI 

CTMI 

CTI

CTI

CTI

RD

CTCI

322
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324

MDCT

 
P-

value 
Odd ratio (95% CI) 

RD

324RD

(P=0.05)

3233

TCR

326327
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325

 P-

value 
Odd ratio 

 
 

<0.001

325
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326

MDCT

P-value Odd ratio 

 

TCR 

 

TCR 

TCR 

 

327

MDCT

P-value Odd ratio 

 

TCR 

 

TCR 
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3234

328

329

MDCT

(P.0.05)

(P=0.04)

328

MDCT

P-
value 

Odd ratio 

 

 

<0.001 

<0.001 
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329

MDCT

P-
value 

Odd 
ratio 

<0.001 

3- BMD

330331

BMD

BMD
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P-

value 
Odd ratio 

CTCI 

CTCI

CTCI

CTMI 

CTMI 

CTMI 

CTI

CTI

CTI

RD

 

 

 



Resultsالنتائج

 

 121 

BMD

 

P-value Odd ratio 

RD

<0.001

33

 The result of Linear regression analyses (the 

effect of bisphosphonates use duration on radiologic indices) 

MDCT

BMD

BMD
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BMD

332Pearson

333

Pearson

BMD

334BMD

 

332PearsonMDCT

r

CTMI0.3030.021

CTMI0.3810.003

CTMI 0.3890.003

CTI0.3360.010

CTI0.3610.005

CTI 0.3900.002

0.3890.003

BV/TV0.2670.049

BV/TV0.3110.021

 0.3130.020

0.620<0.001 

RD0.4150.028 
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333MDCT

BMD

P-value 

 
R 

 
95 

 

CTMI0.0091.5460.403 2.689 16.8

CTMI0.0021.9270.7643.08921.6

CTMI 0.0012.2370.9573.51623

CTI0.00420.8477.08134.61419.3

CTI0.00419.0096.24331.77518.9

CTI 0.00124.71110.24739.17422.4

 

0.4<r<0.2

16.823

SpearmanMCI

(rho=-0.171, P-value=0.261)

334MDCTBMD

P-

value 

 
R 

 
95 

 

CTMI0.0091.6440.431 2.856 10.8 

CTMI0.0031.8740.6553.09213.7 

CTMI 0.0012.2440.9003.58816 

CTI0.00421.9387.3836.49713.2 

CTI0.00619.0355.72932.34212 

CTI 0.00225.0399.91540.16315.8 

0.0021.6410.6122.67015.4 
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34Intra-examiner agreement

341

335336337

 

335

Cronbac

h- α

Intraclass 
correlatio

n 

0.728 0.572 12.1974.170.002

 0.9320.8730.0670.040.573

FD 0.8750.776 0.027 0.08170.529

0.830.7100.001670.00110.551

0.9670.9370.0140.0030.847

 0.9710.9450.0040.0010.717

 0.9470.8990.0020.0020.408

 0.7320.5770.190.1230.548

0.957 0.917 40.2989.140.78

0.957 0.917 0.9461.620.148

t-test
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342

338MCIMCW

KappaMCI

0.619(p-value<0.001) 

339342

336 

Cronbac

h- α
Intraclass 
correlation 

0.5380.36829.4536.760.430

 0.9710.9440.120.130.468

FD 0.0590.0550.528

0.9700.94100-

0.9890.9790.020.0260.402

 0.9720.9450.0080.0090.460

 0.9900.9800.0040.0020.742

 0.9300.8690.3140.3150.500

0.957 0.951 42.6365.880.366

0.987 0.975 24.2124.790.492

t-test 
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337 

Cronbach

- α
Intraclass 

correlation 

0.708 0.548 24.29-48.810.011

 0.9940.9880.010.04 0.075 

FD 0.8910.8030.01090.00490.678

0.7840.6450.0931.88<0.001 

0.9960.9920.0030.005 0.126 

 0.9980.9960.0010.0002 0.772 

 0.9870.9750.0010.0004 0.621 

 0.517-0.3520.534

0.5630.391 305.9-23.310.944

0.6960.5340.4230.975 0.105 

t-test

 

338

Cronbach- 

α

Intraclass 

correlation 

MCW0.8570.7490.1027 0.410.019 

MCW0.6680.5240.1400.150.311

MCW0.8320.7130.210.660.018

MCI0.8220.698

test-t

338MCW
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339Pan-ROI-

1 

Cronbach

- α
Intraclass 
correlation 

0.981 0.963 78.2650.830.562

 0.822 0.698 0.055.630.347

FD 0.8570.7490.02580.0230.443

0.3680.2260.00270.00450.201

0.862 0.758 2.162.510.330

 0.828 0.706 1.051.430.269

 0.942 0.891 0.180.280.218

 0.03840.00680.872

0.9710.9443.042.8100.423

0.695 0.533 3.596.940.149

t-test

340Pan-ROI-

3 

Cronbac

h- α

Intraclass 

correlatio

n 

0.908 0.831 33.117.430.833

 0.888 0.798 0.651 0.2720.679

FD 0.9220.8550.0210.00540.812

0.9150.8430.0010.00080.477

0.898 0.814 0.286 0.0690.802

 0.941 0.889 0.113 0.0550.654

 0.899 0.816 0.052 0.0160.780

 0.0160.0240.206

0.8960.8117.594.60.577

0.946 0.897 2.50 0.20.467

t-test
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341Pan-ROI-

5 

Cronba

ch- α

Intracla

ss 

correlati

on 
0.386 0.239 260.25419.70.205

 0.709 0.549 3.9 5.280.268

FD 0.909 0.833 0.0160.020.312

0.383 0.237 0.0230.03380.232

0.7140.5551.842.670.244

 0.5360.3661.040.9230.438

 0.7290.5740.3110.4660.232

 0.785 0.647 0.0540.0770.389

  1.431.750.309

0.8840.7923.914.730.312

t-test

342

 

Cronba

ch- α

Intracla

ss 

correlati

on 

0.522 0.354 269.18112.90.703

 0.9250.8612.011.580.489

FD 0.661 0.493 0.0490.1070.119

0.710 0.550 0.0060.0070.331

0.9520.9090.0840.7960.413

 0.9360.8800.440.4390.425

 0.5310.3620.2450.0620.817

 0.894 0.808 0.0300.0410.300

0.984 0.968 2.5140.210

0.9460.9303.28.710.073

t-test
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339342

343

MDCT

Cronbac

h- α

Intraclas

s 

correlatio

n 

CTCI0.9060.8280.1670.1670.363 

CTCI 0.9280.8650.1670.1670.363 

CTCI0.9660.9340.1050.1670.175

CTMI0.4800.3160.3120.00.999 

CTMI 0.7080.5480.1640.2170.244 

CTMI 0.6790.5140.20.110.612

CTI0.8180.6920.0210.00370.870

CTI 0.7870.6490.0190.0200.334

CTI 0.8590.7520.0170.0080.653

RD0.9290.86731.2724.270.473

RD0.9730.94711.628.050.519

RD0.9180.84854.22118.40.161

0.2970.1750.8380.50.583

0.9420.8900.0660.0130.861

0.4310.2750.3280.050.888

TCR0.8360.7180.1340.1260.447

TCR0.9700.9420.0290.0010.760

TCR0.5210.3520.078<0.001 0.996

t-test
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343MDCT

343344MDCT

343CTMI

344

 

KappaCTCI0.714(P-value=0.023)

0.739(p-value=0.011)

344MDCT

Cronbac

h- α

Intraclass 

correlatio

n 

0.8510.7400.180.2960.155

0.6210.4500.340.0100.978

0.7570.6080.0270.0220.446

6.293.140.638

0.9970.9950.0250.247<0.001 

0.9880.9760.210.5190.057

0.8730.7740.0190.0060.788

0.5400.3701.232.10.149

0.9370.8810.1330.2780.091

0.9910.9810.1560.3340.086

0.0270.0500.125

0.6410.4712.574.670.130

t-test
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35Regression models of 

significant variables 

CTIMDCT

BMD

50

BMD

8.636A + 16.822B –3.201 e       

P = 
8.636A + 16.822B –3.201 1 + e       

ABMD

BCTI

Pe2.7183

BMD

5.304A + 14.87B –0.021 -e        

P =    
5.304A + 14.87B –0.021 -1 + e       

ABMD

BCTI

Pe2.7183
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BMD0.88720.671

2CTI310.

68

68BMD

73.7BMD
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 الباب الرابع المناقشة
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41

Nackaerts et al. 2008; Kavitha et al. 2012

(MRONJ)2003Marx 

2003

(von Wowern 2001; Boudin et 

al. 2015)2030

(Cummings & Melton 2002; 

Compston 2009)

15Kado et al. 1999

Pazianas et al. 2007; Sweet et al. 2009; Otomo-Corgel 2012

Eriksen et al. 2014

Diniz-Freitas et al. 2014; Torres et al. 2015; Yamada et al. 2015

42

MDCT61

56.9±6.1
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(P-value>0.05)

19.7

MDCT

MRONJ

MRONJ

(P-value=0.056)

MDCT(P-value<0.05)

(White 2002; 

Taguchi 2010)

BMD
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BMDBMDr>0.6

BMDBMD

Co-linearity

BMD

(Tosoni et al. 2006; Naitoh et 

al. 2007)

DXABMD0.555

Adams 1992; Horner & Devlin 1998b)

Adams 2013)

DXA(Hui et al. 1988)

43The 

comparison between groups discussion 

431 

(P>0.05)
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(White & Rudolph 1999; Miles 2008)

(Bollen et al. 2001

MDCT

60MRONJ

60(Mercer et al. 2013; Otto et al. 2012)

FDPornprasertsuk et al. 

2001; Baksi & Fidler 2012

FD

Pornprasertsuk et al. 2001; Sener et al. 2015

Sener et al. 2015

FDParkinson & Fazzalari 2000; Jolley et al. 2006

Corbet et al. 2009

Sener et al. 
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2015

Pornprasertsuk et al. 2001; Baksi & Fidler 2012

White 2002Barngkgei et al(2016)

Lee & White 2005

432 

(Benson et al. 1991

(Barngkgei et al. 2016)

FD

(Bollen et al. 2001; Yasar & Akgunlu 2005; Tosoni et al. 2006; Yasar & Akgunlu 

2006; 2008; Alman et al. 2012; Oliveira et al. 2013)

(Dervis 2005
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Klemetti et al. 

1993b)

III

8.736.4

(MCW)

IIIII

(P>0.05)

(P=0.01)

FD

FD
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433MDCT 

Mao et al. 2015

White & Pharoah 2008

4331MDCT

III

CTMI

CTI

BV/TV
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MDCT

MDCT

 Yim et al. 2011

MDCT

Diniz-Freitas et al.2014

CBCT

Diniz-Freitas et al. 20143.8

4.7

Torres et al.

MRONJ

MRONJTorres et al. 2012; Torres 

et al. 2015)Torres et al.

84
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Yamada et al.2015

MDCT

MRONJ

4332MDCT

MDCT

(P=0.04)

1.75.1

Sharada 2011
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Bertoldo 

et al. 2007

Shimizu et al. 2013; Mavropoulos et al. 2014

MRONJ

Allen 2007

Bagi et al. 2007; 

Recker et al. 2008

Recker et al. 2008; Allen & Burr 2011 

MRONJ

RD



Discussion المناقشة

 

 144 

Bagi et al. 2007; Recker et al. 2008

4333MDCT

MDCT

CBCT 

CBCT

Hua et al. 2009; Pauwels et al. 2015CBCT

absolute valuesHU

MDCTPauwels et al. 2015

CBCTMDCT

(r=0.965)Naitoh et al. 2009; 2010

HU

CBCT (Endo et al. 2001; Yoo & Yin 2006; Hua et al. 2009)
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CBCT

CBCTCTartifacts

beam hardening effect

Molteni 2013Hua et al.(2009)

CBCTBMDDXA

CBCTCT

ZCT

interpolation method

pitch

Watanabe et al. 2011

150 mA

CBCT

contranst-to-noiseCBCT

CBCT

MDCTKamburoglu et al. 2011
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MDCTCBCT

MRONJ

MDCT

(Issever et al. 2010)CBCT(Barngkgei et al. 2015)

MRONJFleisher et al. 2014

Leite et al. 2014

MDCT

MRONJ

Bedogni et al. 2014

(MRONJ)
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44

Discussion of linear regression analysis

(Bisphosphonates use duration effects discussion) 

Koh et al. 2011; Bock et al. 2012; Chapurlat et al. 2013

BV/TV

distal tibia

Bock et al. 2012; Chapurlat et al. 2013

Cheng et al. 2009

Drake 

et al. 2008

1015Ott 2013

Kozloff et al. 2010; Roelofs et al. 

2012; Turek et al. 2012)

osteoid

Torres et al. 2015
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Allen & Burr 2009

Bisdas et al. 2008

MRONJ

Torres et al. 2015

MRONJ

Arce et al. 2009Fleisher et al. 2010

Eriksen et al. 2014MRONJ

Hellstein et al. 2011

MRONJ

Hess et al. 2008; Manfredi et al. 

2011; Malden & Lopes 2012; Lapi et al. 2013Mercer et al(2013)

MRONJ

MRONJ
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Cheng et al. 2009

Lapi et al. 2013

MRONJ

MRONJ

Tripathi et al. 2011

Alhussain et al. 2015

Faiman et al. 2013

Atypical femoral fracture

Boffano et al. 2013; Sehn et al. 2014

MRONJWalter et al. 2014

 

23
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45Intra-observer agreement 

discussion 

FD

MCIMCW

(Barngkgei et al. 2016)

IDIOS
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46IDIOS 

IDIOS

MCIMCW

IDIOS
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47Study limitations 

Horner et al. 2007; Diniz-Freitas et al. 

2014

Torres et al. 2012
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Barngkgei et al. 2012

Stone et al. 

2003 

1.75.1

MDCT
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الباب الخامس

 الباب الخامس الاستنتاجات
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1- 

1.75.1

 

 

2- 

4.7

MDCT

 

3- CTIMDCT

 

4- 
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الباب السادس

 الباب السادس المقترحات والتوصيات
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61

1- 

4.7

 

2- 

1.75.1 
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62 

1- cohort

 

2- 

 

3-  

4- 
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The Effect of Bisphosphonates on The Alveolar Bone During 

Osteoporosis Treatment Using Two and Three Dimensional 

Radiograohy: A Case-Control Study

 
Background: Bisphosphonates have greatly improved the quality of life of patients affected by 

numerous bone diseases including osteoporosis. The latter is a public health problem meaning that 

millions of people world-wide are using these medications. Although osteoporosis effects on 

jawbones were extensively studied previously, the effects of bisphosphonates prescribed for 

osteoporotic patients have not been well investigated, especially with the increasing interest in 

misphosphonate-related osteonecrosis of the jaws (MRONJ). This study aimed to investigate the 

effects of BP (prescribed for osteoporosis) on jawbones among menopausal and postmenopausal 

women by periapical and panoramic radiography and multi-detector computed tompgraphy 

(MDCT) using a case-control study design. 

Materials & Methods: A total of 61 women who had DXA examination were imaged by 

multidetector computed tomography (MDCT) and/or periapical or panoramic radiography. A 

number of radiologic indices were compared between the two groups of women. Both the cotical 

and the trabecular parts of the basal and the alveolar bones were evaluated. Logistic and linear 

regression analyses were the major statistical analyses for the comparison between groups. 

Results: Periapical and panoramic radiological analyses showed no statistical differences on the 

jawbones between groups after mean use of bisphosphonates for 1.7 and 5.1 years; respectively. 

Although a slight increase in the inferior cortex of the mandible was observed among cases, it was 

statistically insignificant (0.462≤P-value≤0.492). MDCT analyses showed that the cortical part of 

the basal bone of the mandible had a significant increase in the bisphosphonates group (0.006≤P-

value≤0.013). after using BP for a mean duration of 4.7 years. 

Conclusions: Trabecular part of alveolar and basal bone and MCW did not alter by using 

bisphosphonates for osteoporosis treatment for a mean duration of 1.7 and 5.1 years as detected by 

digital periapical and panoramic radiography; respectively. Alveolar bone (cortical and trabecular 

parts) and the trabecular part of the basal bone did not alter by bisphosphonates used for osteoporosis 

treatment for a mean duration of 4.7 years as detected by MDCT. The cortex of the basal bone of 

the mandible showed a statistically significant increase in cases. These data were used to develop a 

model (equation) for predicting the alternations in the inferior cortex of the mandible induced by 

BP therapy during osteoporosis. 

Keywords: Bisphosphonates; BRONJ; Dental radiography; DXA scan; Multi-detector computed 

tomography; Osteoporosis. 
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