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Osteoporoze

= Normals kauls
STR.A[;}?:.JA

A NEIN Reproduced from J Bone Miner Res. 1986;1:15-21 with permission of the American Society for Bone and Mineral Research.
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Osteoporozes dlagnostlka

Dualas energijas rentgena Kvantitativa Kvantitativa datortomografija (QCT)
absorbciometrija (DXA) ultrasonografija un perifera QCT

Osteoporotiskie lizumi:
Norma +2.5 fickz -1 »  Auksdelma kauli, 80% \
Osteopénija T-score <-1.0 fo -2.5 « Augsstilba kaula kaklins,
Osteoporoze <-2.5 70% ?' I
GAS : :
STRADINA | Smaga osteoporoze <-2.5+10zums * Skriemeli. 58%
UNIVERSITATE
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Osteoporoze diagnostika

VAl OSTEOPOROZE IETEKME ZOKLA
KAULUS?

\

RIGAS
STRADINA
JNIVERSITATE ATWOOD ET AL, 197 1:JEFFCOTET AL, 1993; WISCAL ET AL, 1974; KRIBBS, ET AL 1983; BENSOSN ET AL, 1991;: WOWERN ET AL, 1994; PLUSKIEWICZ ET AL, 2000;
HILDEBOLT, 2002 ; GEURS,2003; BOLLEN ET AL, 2004; SPRINGE ET AL, 2104; GEIBEL ET AP, 2016
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Petijuma merkis
Izstradat inovativu metodi osteoporozes riska noteikSanai sejas un zoklu rajona
KSDT izmeklejumos un novertet tas efektivitati, izmantojot dzilas

MaSINBETB8BEES pamata riska faktori

« Vecums « Reimatoidais artrits

« Dzimums - sieviete  Smékésana

« Piederiba rasei * Nepietiekamas fiziskas

Genétiska predispozicija aktivitates

e  Ldzumi anamnéza - Pastiprinata alkohola
lietoSana

- Zems kermena svars .
(KMI) * Nepietiekams Ca un D

_ _ vitaminu daudzums
« Medikamenti:

glikokortikosteoridu . efc.

RIGAS 2 .
lietoSana. etc.

STRADINA
MR oCock ef al, 1987; Seeman et al, 1989; Thijssen, 2006; Kanis et al, 2004; De Laet , 2005; Albrand,2003; Cummings, 1995; Albrand,2003;
Cummings, 1995; Albrand,2003; Cummings, 1995; Ward et al, 2001; Kanis et al, 2005; Law et al, 1997: Kanis J et al, 2005; Felson et al,

1988; Reid, 1997; Adachi, 1997; Kanis et al, 2008; Reid, 1997; Adachi, 1997; Kanis et al, 2008
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Koniska staru
datortomografija
(KSDT)

i-CAT Next generation,
KaVo Dental GmbH,
Germany:

120 kvp

5mA

4 sekundes

vokselu izmérs 0.3 mm
FOV 230x115 mm

Vai KSDT var izmantot
smo  osteoporozes riska
noteikSana?
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Pacientiem ar osteoporozl

 Ir samazinats kortikala kaula biezums apakszoklr:

v Kortikala kaula biezums — mazaks par 3 mm
norada uz augstu osteoporozes risku
(met. jutiba — 78.3% & specifiskums- 47.8%)

Foto A. Slaidina, 2007

* Ir izmainita zokla kaula struktura:

v' Kortikalais indekss C2 & C3 -
liecina par samazinatu KMB (met. jutiba-94.1%
& specifiskums 38,8%)

Ol 2 | =2 e 3
RIGAS

STRADINA

JNIVERSITATE
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|zlase

« 188 pacientes: 54 — 87 g.v.
(vid. 69,1 +/- 8.1)
« 3D KSDT

- Etikas komisijas atlauja

 Bezzobu pacientes: neslimo un nelieto medikamentus, kas ietekmé KMB \

RiGAs
STRADINA
INIVERSITATE

- Pacientes ar daleju zobu zaudejumu: neslimo un nelieto medikamentus, kas ietekmé ﬂ
KMB

]
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Masinmacisanas: modulars neironu
1kls

Dzilas masinmacisanas konvoluciju neironu tikli: ResNet-101
* 1 tikls: Apakszokla kaula griezuma atrasana
» 2 tikls: Apakszokla kaula skérsgriezuma vietu atrasana

* 3 tikls: Apakszokla biezuma kaulu merijumi

VA LW,
aXala\

ot A\ A\ At

e a/Na/A

AP V‘\\' v‘\\v /
STR:‘\%TSNA \ /A\ /A\ "

JNIVERSITATE
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Markesana

« Datu failu formats: .nrrd (multidimensionali CT
dati)

- Markesana: pareizais griezums a nervu kanaliem,
septini punkii

 Riks: 3D Slicer

» Datu prieksapstrade: normalizacija: min -0.5 &
max +0.5

« Datu konversija: .nrrd uz numpy.
- Markesanas programmatura: Python

* Marketie dati tiek saglabati ka divi faili ar .json
paplasinajumu markeéts apakszoklis un markéts foramen
mentale, ka ar1 .png aksiala griezuma marketo attélu
fails.

——
T

RIGAS
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Welcome

s s () St et s

o q =

» Aksiala griezuma izvélas
apakszokla griezumu, kura labi
redzamas abas foramen mentale

* Manuali pa apakszokla vidu atliek
apakszokla loku

Osteoporozes riska noteikSana ar maksligo intelektu



1 SOlIS: ApaKszoKia kaula griezuma
atrasana

 Klasifikacijas uzd./tikls
* Inicializacija: ResNet-101, nejausi svari

 leeja: 3D attéli, vertikals skengjums

- Kilasifikacija: ja, - ir atrasts griezums, ne, - nav :o R
(+ varbatiba)

* lzeja: optimalais apaksSzokla ortogonalais griezums
 Svari: saglabati atseviska faila

« Apmacibal/validacija: 70/30%

* Precizitate: apmacibas 98,9%, validacijas 93.4% (40
p.
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2 SOlIs: ApakKszokla kaula
skersgriezuma vietu

atrasana -
* Regresijas uzd./tikls A: lateralo incisivu raj

. TP v v ' 15 .
- leeja: optimalais apaksZokla . ime mor rai. -

ortogonalais griezums, septini
ounkti

* Izeja: 14 klases (septinu
punktu X, y koordinates)
skersgriezuma atteli

* No siem raj. iegust apakszokla
laukuma griezuma attélus

RIGAS
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3 solis: Apakszokla kaulu biezuma

*Algoritms:

*leeja: tris apakszokla

( , C) ray.

* Merijumi: tiek veikti
visos tris apakszokl|a
raj.

* |lzmerits: trabekulara,
kortikala kaula biezums

RIGAS
STRADINA
JNIVERSITATE

edi.lv Osteoporozes riska noteikSana ar maksligo intelektu 14 H



Petijuma rezultati |

DN = ((x®R), xR (&R xR}y p(cHR|xLR),

Dataset of LR and HR pair-wise images Create HR image conditioned on LR image, and V&

tomography

iteration: 0 lte;atlon 299
(LR) AR AR
Xr :-";'};;” 4 '\'4$P ﬁ

M«f’*f%&’:ﬁ'

. Iteratlon 74

an Open Access Journal by MDPI

pr(x) Tomography 2023, Volume 9, Issue 5, 1772-1786

Modular Neural Networks for Osteoporosis
Cone-Beam Computed Tomography Scans:

': 4,.1. “"‘,
T (ﬁ”‘n? et "? e 1 o .
Ivars Namatevs; Arturs Nikulins; Edgars Edelmers; Laur:
) — Diffusion Radzins; Kaspars Sudars
f > PolX
2 q(x(LR)lx(LR)) ps(x) N

2216

« Denoising
x(HR)lx(HR) (LR) )

Ivars Namatevs
Riga Technical University &
Institute of Electronics and Computer
Science

Riga, Latvia
wars namatevs@edi. v

2023 64th International Scientific Conference on
Information Technology and Management Science of Riga

Anda Slaidina
Department of Conservative Dentistry

Mandible

Kaspars Sudars
Institute of Electronics and Computer
Science
Riga, Latvia
sudars@edilv

Laura Neimane
Department of Conservative Dentistry
and Oral Health, Institute of

Denoising Diffusion Algorithm for Single Image In-
plaine Super-resolution in CBCT Scans of the

Arturs Nikulins
Institute of Electronics and Computer
Science
Riga, Latvia
arturs.nikulins@edi.lv

Oskars Radzins
Department of Prosthetic Dentistry,
Institute of Stomatology

and omé Heaht:hi Institute of Stomatology Riga Stradms University
- - - _ Stomatology Riga Stradin3 University Riga, 1_,atvia
Technical University (ITMS) Raga Stradis University Riga, Latwa oskars radzins @rsu v
ga, Latvia laura.neimane@rsu.lv
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Pétijuma rezultati || ==

A Deep Learning Approach for Osteoporosis
Identification using Cone-beam Computed S,

Tomography

Towards Explainability of the Latent Space by A -
Disentangled Representation Learning o

Ivars Namatgvs'®, Kaspars Sudars®, Artiirs Nikulins®, Anda Slaidina®, Laura Neimane®, Oskars Radzins®
\Riga Technical University, Riga, Latvia
S nstitute of Electronics and Computer Science, Riga, Latvia
“SRiga Stradins University, Riga, Latvia

C15Czy e Oy b PPz Py
Semantic # ¢
encoder « - Group-swapping P Zam
qs(z1x)) - l
Latent traversals
5:;.{‘\.. Y"‘":'i"." ”4 X L ¢ i . . '
wﬁﬁl P! Stochastics Decoder W Dentomaxillofacial Radiology | Oxford
:ﬂjﬁy‘j i encoder Conditional DDIM pelx|2) .
sirER R Academic
Xp Image inverse // Dentomaxillofacial Radiology
academic.oup.com
RiGAsS Fig. 1. The proposed latent space representative disentanglement explainability pipeline.
STRADINA
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n

edi.lv Osteoporozes riska noteikSana ar maksligo intelektu 16




—_—
| | e B || H A-143 Laura Jakaite *, Anastasija Beibakova !, Laura Neimane %, Anda Slaidina %, Oskars Radzigs , Ivars Namatévs ¢, Kaspars Sudars ¢ quTHEE: FLPP Rx‘u s
' Faculty of Dentistry, Riga Stradins University, Riga, Latvia itfr -t} bk
 Department of Conservative Dentistry and Oral Health, Riga Stradins University, Riga, Latvia A8 UNIVERSITATE
» Department of Prosthodntics, Riga Stradins University, Riga, Latvia il

The relationship between bone mineral density and grey value measurements of jaw bones in
postmenopausal females

1-iga Stradi

Purpose/Objectives

The aim was to determine relation between general bone mineral density (BMD) to grey values
(GVs) found using cone beam computed tomoegraphy (CBCT) in jaw bones of postmenopausal
females.

Material and Methods

Measurements were made with a
10% 15 mm ROI in the middie of
the cut-off (from the alveolar bane
lowest point to the basis of sious
mailiaris, that is parallel o the

longitudinal axis of the upper jaw
alveolar bone) (fig.4)

s in the m:

the region of tuber maxillae (4mm:
mesially from tuber maxillae distal
border) (fig.3)

» Fig3 Figd
* CBCT images were analysed with OnDemand3D (Cybermed Inc., Korea) software and were realised by two independent
observers, each made measurements twice at a two-week interval. was
54-87 years.

{mean age 70.4:8.4y)

\ Cronbach's alpha test (a)
Results

Based on DXA results patients were divided into 3 groups:

Dual enerqy X-ray absorpti
D;

GCBCT (Next-generation -CAT, normal BMD osteopenia osteoporosis
{Lunar DEXA DPX-NT, GE Medical Kava, Germany) jaw (T-score 2 -1.0) (Tscore <1.0to-2.5) (T-score 5 -2.5)
Systems) examinations due to dental 28 8
BMD measurements: lumbar spine, implant planning 18
femaral necks mean age 70.39:8.3y mean age 70.20:8.2 mean age 70.56:8 2
/ The age differences between groups were not statistically significant (p=0.995). The osteoporosis group showed the lowest
GVs compared to other groups, however, no statistically significant difference was found. A weak negative correlation was
found between age and the first molar region GV's (r=-0.289, p=0.021).
Groy valu urements in Measurements were made i ] " il o< \
e mandi with a 10 % 20 mrm region of were from o excellent {0.71 (tuber maxilla region) < a < 0.98(premolar region)).
Tegion of the lateral incisor Interest (RO1) n the middie of were from to excellent (0.68 (tuber maxillae region) < a < 0.91 (premolar region)).
(8mm from midline), first the 10mm cut-off that starts
premolar (mm mesially from from the cortical trabecular
foramen mentale midpoint), first bone lowest peint and is Conclusion
molar (Bmm distally from parallel to the longitudinal axis | | S————=— .
Enian mostels ridkanh 1 the lowe jaw awealar bon .| | THere were faund no refationship between BMD and GV of jaw bones in postmenopausal females.
.2
i fg.1) S (9.2

Funding

This work was supported by fhe *Fundamental and Applied Research Projects”, gfant number: Izp-2021/1-0031
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THE IMPACT OF REDUCED GENERAL BONE MINERAL DENSITY ON I_E.I.I
CORTICAL BONE OF THE EDENTULOUS MANDIBLE

*Riga Stradins University Institute of Stomatology, Riga, Latvia

 Institute of Electronics and Computing Science, Riga, Latvia

Objectives
‘The aim of this study was to detect impact of reduced general bone mineral density.
(BMD) on mandibular cortical bone thickness in edentulous postmenopausal
females.

Methods.

In the present study 64 postmenopausal edentulous females were included who
undertook cone beam computed tomography (CBCT) due to implant planing and
both femoral neck and lumbar spine BMD measurements with dual energy x-ray
(DXA) The worst T- g was included.
CBCT images were analysed with OnDemand3D Dental software. In cross-
sectional CBCT images, four areas of the mandible (lateral incisor, first premolar,
first molar, foramina metalis) were selected 1o determine vestibular and lingual
cortical bone thickness. Lateral incisor area was mesured 9 mm from central axis
of mandible.; first premolar — 6 mm medial from faramen mentalis central axis;
first molar ~ 6 mm distal from foramina mentalis central axis. Cortical bone
thichness was mesured parallel to the long axis of the jaw at midpoint of 10 mm
section that starts from lower cortical bone inner border (Fig.1).

Fig.1. Premolar region mesurements of cortical bone thickness.

Mesurements were made by two observers with two atiempts. ANOVA was used
for intergroup comparison; the agreement of measurements was evaluated with
Intraclass Correlation Coeflicient (ICC).

te“igence'POWered
2 'de.ntif\/i”g Bone

nin Radiological
Imaging,

Results

Based on the DXA results, patients were stratified into 3 groups: normal BMD Fig.3 Inferior cortical bone thickness in the foramina mentalis
18 (mean age 70.39:9.3y), osteopenia- 28 (mean age 70.29:823y) and 1S region 4

(mean age 70.5648.2y) had osteoporosis (p=0.995). A
There is statistically significant difference between groups according to :
vestibular cortical bone width in incisive (p=0.001) and premolar region §522
(p=0.013) (Fig2). ‘: 8 E1
Fig.2 Vestibular cortical bone width at incisive and premolar regions < F.mentale
W Osteoporosis 2,63
 Osteopenia 338
2 = Normal BMD 3,09
£ s There was no statically significant difference between the groups
: according 10
gz 1 « vestibular cortical bone thickness in molar region;
2 € « lingual cortical bone thickness in all arcas of mandible;
=05
3 *  inferior cortical bone thickness at incisive, premolar, molar regions.
£ 0 Statistical analysis showed a moderate to high degree of intraobserver
o Incisive Premolar ~
agreement for the measurements (ICC 0.63 ~ 0.89). The poorest
W Osteoporosis 1,26 14 agreement was observed in inferior foramina mentalis region (ICC =
= Osteopenia 1,36 1,42 0.63) and vestibular molar region (ICC = 0.73),
=NormalBMD 1,79 176 Analysis showed moderate to very good interobserver agreement (ICC
0.68 — 0.85). The poorest agreement was found st lingual premolar
Osteoporosis group also showed statistically significanly reduced inferior  region (ICC = 0.68); vestibular premolar region (ICC = 0,72); lingual
cortical bone thickness in foramina mentalis region (p=0.039) (Fig 3). incisive region (ICC = 0,73).
. Acknowledgements
Conclusions

“This work was supported by the “Fundamental and Applied Research
Postmenopausal females with reduced BMD showed reduced cortical  Projects”, grant number: 1zp-2021/1-0031

bane thickness in the edentulous mandible.

CBCT could be a promising tool for osteoporosis. risk assessment fn Contacts

postmenopausal women in incisor and premolar vestibular and foramina

laura jakaite24@gmail com, Dz cla 20, Riga. LV — 1007,
‘mentalis lower cortical bone region of mandible. AIRIAkSED WBEnl oy, D TEckon: 1o 20,5 R1ge

Latvia, Phone: +371 28332237
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Petijuma rezultati |

Slaidina Anda; Krumpane Laura; Beibakova Anastasija; Neimane
Laura; Radzins Oskars; Namatevs lvars; Sudars Kaspars. Cone

Beam Computed Tomography for the Identification Risk of
Osteoporosis. 2023 Continental European and Scandinavian

Divisions Meetings (Rhodes, Greece)

ROC CURVES AND AUC FOR BASAL CORTICAL BONE

Basal regions

Cone beam com

puted

_tomo_graphy for the
identification risk of

osteoporosis

=)

JuTHRE
skt

- AUC 95% ClI
/ Incisive region 0.69 0.58;0.8
: ' Premolar 0.74 0.61;0.81
region
z s Foramen 0.6 0.5,0.7
i mentale region
T3 Molar region 0.64 0.55;0.74
- Incisive \_)
° Premolar
Foramen mentale
= s Molar
ST&GD‘T‘IS\IA 1‘0 0‘8 0‘6 0!4 0.‘2 O.‘O . _-.L. . FLPP
JNIVERSITATE R, romoo
edi.lv

IDENTIFICATION OF WOMEN WITH OSTEOPOROSIS BY BASAL

CORTICAL BONE

Incisive Premolar Foramen Molar basal
basal basal mentale
basal
Cuttoff value 2.4 2.5 2.7 22
Sensitivity 50% 73.9% 46.2% 52%
Specificity 82.5% 85% 58.1% 66%
PPV 43.2% 31.9% 22.7% 28.9%
NPV 86.1% 89.3% 80.2% 83.8%
+LF 2.86 4.6 1.1 1.53
LR 0.61 0.38 0.93 0.73
Acuracy 75.7% 78.1% 55,6% 63.1%
FLPP
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@ CBCT Radiomorphometric Indices as Auxiliary [i¥pI)
4

| | [ | . .
P m r I t t V Tool for Detection of Osteoporosis
e Ij u a e Z u a I Slaidina A."2, Neimane L. 23, Abeltins A. 24, Radzins O.2%, Namatevs L.5, Sudars K.°

*Department of Prosthodontics, Riga Stradins University, Riga, Latvia
2Riga Stradins University Institute of Stomatology, Riga, Latvia
* Department of Conservative Dentistry and Oral Health, Riga Stradins University, Riga, Latvia
“ Department of Orthodontics, Riga Stradins University, Riga, Latvia
SInstitute of Electronics and Computing Science, Riga, Latvia

Slaidina Anda; Neimane Laura; Radzins Oskars; Namatevs Ivars;

The purpose of the study was to determine whether the computed Based on the DXA results patients were divided into 3 groups. The age

Sudars Kaspars. CBCT Radiomorphometric Indices as Auxiliary TOOI i &b i i i it e e e il oo (i)

Table 1 Means, standard deviations (SD) and One-way ANOVA analysis results

for Detection of Osteoporosis. 2024 Continental European and I G

Number 65 99 37
Selection eriteria: 2o o
. . . . . . . 201  atindung for decial Avplant ieatnent Age (SD) 66.6 (7.6) 68.7(1.9) 71.6(1.9) p=0.01
Scandinavian Divisions Meetings (Geneva, Switzerland 2vmi} | | (e | e b ot st T oristion
) (mean age 686+ 8 y) aboie compared to women with normal BMD group (p = 0.0001). The other

two indices did not show a statistically significant difference between the
different BMD groups (Figure 1).

BMD measurements groups (Fig; )
Figure 1 Violin plots for computed tomography indices of the normal BMD,
osteoporotic, osteoporosis groups.

00001

P00

\/ ! {
Bone mineral density measurements (BMD) of lumbar spine and both femoral necks
by dual energy X-ray absorptiometry (DXA) (Lunar DEXA DPX-NT, GE Medical \W/ | | [ (&)
Systems) were performed. The worst T-score reading from both were considered and \/

\_ patients were divided into 3 groups: normal BMD, osteopenia. and osteoporosis
WO, 1994)

The CTMI showed promising diagnostic performance to predict

RIGAS
STRADINA
JNIVERSITATE

edi.lv

Cone beam computer tomography (CBCT)

Parameters:
120 kVp, 5 mA,
4 seconds,
Voxel size - 0,3 ,
mm, FOV -
230x115 mm

CBCT seans (-CAT Next generation, Ka¥o Dental GmbH) were performed at the
Riga Stradins University Institute of Stomatology. CBCT images were analysed
with OnDemand 3D Dental software (Cybermed).

the (CT) indices

In cross-sectional CBCT images in the mental

foramen region were determined:

¥ CT mental index CTMI =A (inferior
cortical bone width )

+ CT mandibular index (superior) CTI-S =

¥ CT mandibular index (inferior) CTLI {

To determine measurement repeatability all

‘measurements were repeated after 2 weeks.

osteoporosis (Table 2 and Figure 2)

Table 2  Sensitivity, specificity, Figure 2 Binormal recciver operating
predictive values, likelihood ratios for  characteristic (ROC) curves of the CT
identifying women with reduced BMD  mental index (CTMI) for identifying
(osteopenia and osteoporosis) and  women with reduced BMD (osteopenia
osteoporosis by CT mental index and ostcoporosis) and ostcoporosis
(CTMI).

Cutoffvabe ()

Sewitiity 860
Sposficity sson G
Prv 33 B
NPV s s
L 1 131
IR 039 07 -
Acumey 5934 66t

Conclusions

Postmenopausal females with osteoporosis had reduced cortical
bone thickness (CTMI). CTMI is a promising tool for identifying
sal females at i d risk of I is.

Statistical analysis

The data were aralyzed using the statisical package R studio version 3.6.3.2)
detect the differences between groups One-way ANOVA was used. P
ot s was asscssed by computing the arca under the curve (AUC). Seasitisity (Se), y

P calculated 2% 2 wbles. g the PPV and NPV, the likeliood
Fatio for the prevalence por set up at 21% e y was assessed by intra-
class correlation (1CC),

7 and IBM SPSS statisties 22.0. To

Y (nyrsina _@,IGENSIS&QEA
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