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PeHTreHOKOHTpacTHble WabnoHbI ANA onpeAeneHus Shock o
MUHepanbHOW MJOTHOCTU KOCTU MO AaHHbIM KOHYCHO-

Ny4yeBOU U MYNIbTUCNUPASIBHON KOMNbIOTEPHOM

ToMorpaguu

LL.[. Xoccamu', A.B. Netpsaikun?, A.A. Mypaes', A.b. [lanaes®, [1.B. BypeHues?,
A.A. Donranes?, 10.A. Bacunwes?, [.E. LLlaposa?, C.10. MBaHos™ *

! Poccuickuii yuuBepcuTeT apybbl Hapoaos uMenHn Matpuca Jlymymbel, MockBa, Poceuitckas Qenepalms;

2 HayyHO-NPaKTVYECKNI KIMHUYECKMIA LEHTP AMarHOCTUKM W TeNeMeANLIMHCKUX TexHosormii, Mockea, Poccuiickan ®epepaums;

3 CTaBpononbCKuiA rocyaapcTBeHHbI MeMLIMHCKMIA yHuBepcuTeT, CTaBponons, Poceuitckas Qeaepaums;

“ MepBbiii MOCKOBCKMIA rocy1apCTBEHHBIN MeAMLIMHCKUA YHuBepcuTeT uMenn WM. CeyeHosa (CeueHoBCKui YHuBepeuTer),
Mocksa, Poccuitckas Depepaums

AHHOTALIUA

06o0cHoBaHMe. KoHycHo-MyyeBas KOMMbIOTEpPHas TOMOrpagus No3BoNsSET NPOBOAMUTL AMArHOCTUKY Ha 3Tane MnaHUpoBaHus
Pa3NUYHbIX MaHUMYAALMIA B YemOCTHO-NMLEBO 06/1acT, B YaCTHOCTW NpU LeHTanbHOW uMnnaHTaumu. [peuMyuiectsa faH-
HOro MeToAa: BbICOKOE MPOCTPAHCTBEHHOE paspeLUeHue, HU3Kas JyyeBas Harpyska, AOCTYMHOCTb MCCNELOBaHWM, 0JHaKOo
MMeeTCA CyLLeCTBEHHbIN HEJ0CTaTOK — OTCYTCTBUE BO3MOXKHOCTW OMPEAENIEHUs MIOTHOCTM KOCTU YeSKCTel B efiMHMLAX
XayHcounpa (HU).

Llenu — pa3paboTatb Habop peHTreHOKOHTPACTHbIX LUABNOHOB C 33jaHHOW PEHTTEHOBCKOM MIOTHOCTLI) HA OCHOBE MMApO-
docdarta Kanus u B-Tpukanbumindocdarta; M3yunTb pesynbTaTbl CKAHMPOBaAHMS LWABMOHA HA KOHYCHO-NYY4eBOM U MYNbTU-
Cpe30BOM KOMMbIOTEPHbIX TOMorpadax; onpefenuTb afaroput™ Kpocc-KanubpoBKY Ans OLEHKU MUHEparbHOW NAOTHOCTH KO-
ctv yeniocteii B HU 1 no knaccudmkaumm C. Misch.

Martepuansl n MeTogpl. B KauecTBe peHTreHOKOHTpacTHoro WabnoHa McnoNb30BaHbl pacTBop ruapodocdara Kanus, cycneH-
3ua B-TpuKansumindocdata. B MuKponpobupKax wabnoHa o6beémom 0,25 Mn 3aaaHbl ClieaytoLme KOHLEHTpauumK ruapodoc-
dara Kanus: 49,96; 99,98; 174,99; 349,99; 549,98 Mr/mn; cycneHsus B-TpukanbumiidochaTa ¢ 3KBUBANEHTHON KOHLIEHTpaLW-
en ruppodocdata Kanma 1506 mr/mn. LLabnoHsl MoaenmpyoT TMRbI NAOTHOCTM KOCTHOM TKaHu no C. Misch. Uccneposanue
WwabsoHOB NPOBOAMUNOCK HA 2 MyNbTUCPE30BBIX M 4 KOHYCHO-NYYEBbIX KOMIMbIOTEPHBIX TOMOrpadax.

Pesynbtatbl. B xoge pabotbl npoaHanusupoBaHbl 3aBucuMoctv Gray Value (GV) ans KoHycHo-nyyesbix u HU ans mynbu-
CPe30BbIX KOMMbIOTEPHBIX TOMOrpadoB 0T 3aflaHHbIX 3HAYEHWI MUHEPaNbHOW NAOTHOCTU KocTu. OTMeYaeTcs CyLLeCTBEHHbIN
pa3bpoc U3MepeHHbIX BENMUMH. Pa3nnyatoTcs yribl HaKMoHa 3aBUCMMOCTEN M GopMbl KpuBbIX. [Tocne Kpocc-KanmbpoBKK no-
Ka3aHa XopoLLas COMOCTaBUMOCTb NEPECUUTAHHBIX 3HAYEHUN OTHOCUTENBHO PEXMMA UCCNEAYEMOr0 MyNLTUCPE30BOr0 KOM-
NnblOTEpHOro ToMorpada.

3akuioyeHmne. PaspaboTaHHbIii peHTEHOKOHTPACTHBIN Wab/ioH No3BONISAET CTaHAAPTM3MPOBaTh AeHCUTOMETPUYECKME NOKa3a-
TENU AN KOHYCHO-/Ty4eBbIX U PasfiyHbIX MybTUCPE30BbIX KOMMbIOTEPHLIX ToMorpadoB: B cpefHeM pa3bpoc nocne Kpocc-
KanubpoBku cHkaeTcs B 10 pas, uto obecneumBaeT BO3MOMKHOCTb KiaccuduKaumm KocTHon TKaHu B HU no C. Misch.

KnioueBble cnoBa: KOHYCHO-J1y4eBaA KOMIbOTEpPHaA TOMOFpaCIJVIFI; MyJnbTUCNNPaibHasA KOMIbKTEPHaA TOMOI'panVIﬂ;
KpOCC-KaJ'IVIﬁpOBKa; MUHepasibHaA NJIOTHOCTb KOCTKU; PEeHTreHOBCKaA NN0THOCTb; AeHCUTOMETPUA; UMNJiaHTauumA 3Y60B.

Kak uutnpoBartb:
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LWabnoHbl ANs OnpeseneHns MUHepanbHoM MNOTHOCTW KOCTW N0 AaHHBIM KOHYCHO-NYYeBOM U MyNbTUCIMPasbHON KoMNblaTepHol Tomorpadum // Digital
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Bone mineral density radiopaque templates
for cone beam computed tomography
and multidetector computed tomography

Shazmim D. Hossain', Alexey V. Petraikin?, Alexandr A. Muraev', Aslan B. DanaeV?,
Dmitry V. Burenchev?, Alexander A. Dolgalev3, Yuriy A. Vasilev?, Dariya E. Sharova?,
Sergey Yu. Ivanov"*

" Peoples Friendship University of Russia, Moscow, Russian Federation;

2 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation;
3 Stavropol State Medical University, Moscow, Russian Federation;

“ The First Sechenov Moscow State Medical University (Sechenov University), Moscow, Russian Federation

ABSTRACT

BACKGROUND: Cone beam computed tomography is widely applied for diagnostics and planning various manipulations in the
maxillofacial region, for example, dental implantation. Its advantages include high spatial resolution, low radiation exposure,
and cost-effectiveness. However, it has a significant drawback: the inability to determine the density of the jaw bone in
Hounsfield Units (HU).

AIMS: This study aimed to develop radiopaque templates with sets of X-ray density based on potassium hydrophosphate
and beta-tricalcium phosphate, to study templates on various cone beam computed tomography and multidetector computed
tomography devices, and to determine a cross-calibration algorithm for assessing the bone mineral density of the jaw in HU.
MATERIALS AND METHODS: The bone mineral density template comprised microtubes (0.25 ml) with potassium hydrophosphate
concentrations of 49.96, 99.98, 174.99, 349.99, and 549.98 mg/ml, and a suspension of beta-tricalcium phosphate with an
equivalent concentration of potassium hydrophosphate 1,506 mg/ml, designed to simulate the types of bone density according
to C. Mish. The study was carried out on two multidetector computed tomography and four cone beam computed tomography
machines. Cross-calibration was referred on the “standard” multidetector computed tomography 1 mode 120 kV, 200 mA.
RESULTS: There was a significant scatter of the X-ray values (HU for multidetector computed tomography and GV for cone beam
computed tomography) vs. bone mineral density, with varying slopes, bias, and curve shapes. After cross-calibration, good
comparability corresponding to the multidetector computed tomography 1 mode was shown. The median of the differences
before cross-calibration was 160 relative units (HU, GV), after decreased by 10 times and amounted to 16 rel. units (p=0.000).
The mean difference for cone beam computed tomography was significantly higher (30 rel. units) than for multidetector
computed tomography (8 rel. units) (p=0.024, Mann—Whitney U test).

CONCLUSION: The developed radiopaque template enables the standardization of densitometric indicators for cone beam
computed tomography and various multidetector computed tomography modes. On average, the spread after cross-calibration
is reduced by 10 times, which makes it possible to classify bone tissue in HU according to C. Mish.

Keywords: cone beam computed tomography; multidetector computed tomography; cross-calibration; bone mineral density;
X-ray density; densitometry; dental implantation.
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RITE
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s FEATEAR. fETHEI. AR, ERA —NHERE S BEE LLF IR (Hounsfield
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