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BosMo)xHOCTM nporpaMMHOro obecnevyeHus Sk
AN MOHUTOPUHra J030BOM Harpy3Ku nauueHToB
B JIy4eBOM AMarHoCTUKe

M.M. WatéHok', C.A. Poixos'-2, 3.A. Nautyx', 10.B. Opysuuuna’ 3, K.B. Tonkaues'

! Hay4Ho-NpaKTMYECKVIA KIMHUYECKMIA LIEHTP AMArHOCTUKN W TeNIeMeANLIMHCKIX TexHomorui, Mocksa, Poccuitckas ®epepaumst

2 HaumoHabHbI MeAULMHCKVIA UCCTIE0BATENLCKUI LIEHTP AETCKOM reMartosiori, OHKOJIOrMN 1 IMMYHOSTOrMM uMeHn [MuTpua Poradesa,
Mockea, Poccuiickas Depepaums

3 Poccuickas MefMLIMHCKas aKafleMusl HenpepbiBHoro npodeccuoHanbHoro obpasosanus, Mocksa, Poccuiickas ®enepauus

AHHOTALUNA

YBennueHne KoNMYecTBa AMarHOCTUYECKUX MPOLELYp C UCMOMb30BaHUEM MOHM3MPYIOLLEr0 M3y4eHus (KOMMbloTepHan
TOMOrpadusi, MHTePBEHLMOHHbIE MPOLeAypbl, MPUMEHEHWE AAEPHON MeAULIMHBI) MPUBOAUT K YBESMYEHUIO JTYYEBOW Harpy3Ku
W, KaK CNeACcTBMe, POCTY KONNMEKTUBHBIX U MHAMBUAYANbHbIX 403 00/y4eHNUs NaLMUEHTOB.

BonpocaM MeHeAXMeHTa M ONTUMU3aLMN 403bl OT AUArHOCTUYECKUX UCCNeA0BaHWN YAENseTCA MHOro BHUMaHUS B MeX-
LyHapofHoM npodeccuoHanbHoM coobuecTse. 06LLeMMpoBas NPaKTUKa peLLaeT AaHHyo NpobieMy Npyu NOMOLLM NporpaMMm-
Horo obecrneyeHns AN MOHUTOPMHIa A03 MaLMEHTOB C Liefblo aBTOMaT3MpoBaHHOro cbopa, aHanusa 1 y4éta 403 nauueHTa
NP1 NPOBELEHUM IUArHOCTUHECKWX MCCNEA0BaHMIA pa3inyHbIX BUAOB. [TporpaMMHoe 0becneyeHne No3BOASET NOAYYMTL faH-
Hble 0 [103aX NaLMeHTOB OT PEHTTeHOPaAMONIOrMYECKMX NPOLLeaYp U AeTanbHyl MHbopMaLwmio 06 UccnefoBaHUAX, OTCNEAUTb
CYMMapHYt0 HaKOMIEHHYI0 403y NaUMeHTa, BECTM CTAaTUCTUKY NO annaparty, peHTreHonabopaHTy, MeAMLIMHCKOW OpraHu3aLmm,
a TaKKe aHanM3npoBaTb CobpaHHble L03MMETPUYECKUE AaHHbIE, BbIBOAMTbL MPUYMHHO-CNEACTBEHHYIO0 CBA3b NOKa3aHWii 403bl
W YCNOBUIA NPOBeAEHNS UCCNef0BaHNI, 0becrneyunBaTb MOHUTOPUHT 3QMEKTMBHOCTU paboTbl 060pya0BaHMS.

B xone aaHHou paboTbl BbINOSHEHO UCCIE0BaHWe OCHOBHBIX BO3MOXHOCTEN AOCTYMHOTO Ha MUPOBOM PbIHKE NPOrpamMM-
Horo obecrneyeHus 4Ji8 MOHUTOPMHIa 03 NauueHToB. OnpeenieHbl KioyeBble TeXHUYecKue TpeboBaHus K (yHKUMOHany
nporpaMMHoro obecneyeHus, He0BX0AMMOro Ans NPaKTUYECKON paboThbl.

CoBpeMeHHoe NporpaMMHoe obecneyeHune A1 MOHUTOPUHTA 03 00/1aaeT LWMPOKMUM CMEKTPOM BO3MOXKHOCTEN 1A aB-
TOMaTM3UPOBaHHOMO cOOpa, XpaHEHWUA U KOHTPONS AaHHbIX MO [030BbIM Harpy3KaM NaLMeHTOB B OTAENEHUAX Sly4eBoit auar-
HOCTUKM. [porpaMMHoe obecreyeHmre A1 MOHMTOPMHIa 03 NALMEHTOB NO3BONSET NOBbICUTL KAYECTBO OKA3bIBAEMbIX Meay-
LMHCKMX ycnyr, obecneynTb 6e30nacHOCTb NaLyeHTa U ONTUMM3NPOBaTb paboTy MeAULMHCKON OpraHM3aLmm.

KnioueBble cnoBa: MOHUTOPWUHI [,030B0M Harpysku; nyyeBan nMarHoCTUKa; nporpaMMHoe obecneyeHue.

Kak untnpoBatb
LLatéHok M., Poikos C.A., Nantyx 3.A., Opywununa t0.B., Tonkaues K.B. BoamoxHocTV NporpaMMHoro obecneyeHist Ans MOHUTOPUHIa 030BOM Harpy3kut
nauueHToB B ny4eBoi anarHocTvike // Digital Diagnostics. 2022. T. 3, Ne 3. C. 212-230. DOI: https://doi.org/10.17816/DD106083

Pykonucb nonyyena: 12.04.2022 Pykonuchb ogo6pena: 25.07.2022 Ony6nukoBaHa: 24.08.2022

A
3KO®BEKTOP Jnuensmna CC BY-NC-ND 4.0
© Konnek1s agTopos, 2022


https://creativecommons.org/licenses/by-nc-nd/4.0/

https://doi.org/10.17816/DD106083
https://doi.org/10.17816/DD106083
https://crossmark.crossref.org/dialog/?doi=10.17816/DD106083&domain=PDF&date_stamp=2022-10-17

213

REVIEWS Vol 3 (3) 2022 Digital Diagnostics
DOI: https://doi.org/10.17816/DD106083

Patient dose monitoring software in radiology

Maria P. Shatenok', Sergey A. Ryzhov"?, Zoya A. Lantukh', Yuliya V. Druzhinina' 3,
Kirill V. Tolkachev'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation
2 Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russian Federation
3 Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation

ABSTRACT

An increase in the number of diagnostic procedures using ionizing radiation (computed tomography, interventional
procedures, and the use of nuclear medicine) results in an increase in radiation exposure and, consequently, an increase in
collective and individual doses of radiation to patients.

Diagnostic studies from the international professional community are extensively focusing on issues such as management
and dose optimization. Worldwide practice can resolve these issues using software for monitoring patient doses to automatically
collect, analyze, and account for patient doses in various types of diagnostic studies. The software allows to obtain data on
the doses of patients from X-ray procedures and detailed information about studies, track the total accumulated dose of the
patient, and maintain statistics on the device, X-ray laboratory, and the medical organization. It also helps analyze the collected
dosimetric data, deduce the causal relationship between dose indications and diagnostic procedure conditions, and monitor the
effectiveness of the equipment.

The basic capabilities of patient dose monitoring software (DMS) available on the global market were investigated. The
major technical requirements for the software functional needed in practical work were defined.

Modern DMS have a wide range of possibilities for automated collection, storage, and management of patient radiation
exposure data in radiology departments. DMS increase the quality of healthcare services, provide patient safety, and optimize
the workflow of medical organizations.

Keywords: dose monitoring; radiology; software.
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Months - 28-Jul-201411:10  HOU-CLINPH-CP4 CCHES 216 272286 . 193666 283 18
Yrs - 14-u-2014 07:40  HOU-XR1-R1 curite =Abdomen*UROGRAFI_XL (Adut) 273161 - 1987.7 2675 26,
28-Jun-2014 1951 WAC-CT-CT12 CSKUH =Vascular08_Hjarnans_och_Halsens_artarer_(Adull) 27426 - 1507.83 6831 68,
say 26-Jun-2014 2128 WAC-CTLCT12 CCASDC  =Specials*02_Mukiirauma_Thorax_och_Buk (Adul)  2730.16 - 2688.71 356 354
Modaiity by 11-May-2014 1648 ARL-CT-CT2 CSKUH - 27414 - 13854 735 73,

Exam Search
Profoco | Seerch F e —— »
Acquisition Type -

st ol | 1 2 > » Axtuauma Windows [1-21/28)

CT Tnorax 01_ROUTINE_CHEST (Adult)
01_RCUTINE_CHEST

F 0OB. 01761969 Ao ot Exam 46
e — @ v

Profocol Dose Dastribuon P or Plol | Orpan Doses || ICRP 103 "ICRP 60 Total Efiecéo Dose

Dose Reference Levels

CTCHST 01_ROUTINE_CHEST

B4, B HE NS5 HK T, Radimetrics, Bayer.

PRI TR IL IR 1), T T E g st BT ER
P I VDR 1 [ 50 2 45 380 0 1047 75 {8 465 T L bl ik
VLB ) B 0 40 0 VK IR L. 2E
WA LK B G, i%?%%“@ﬁ%”mﬁﬁ
BHREAEREHNGE, BIFD O 5 )% RS AR E T T 0 R % 4 6
NGB L et MR R RE. G, 0k RIOEEEITE R %I S (T
FIGH (BMT) o ARSI T HXMERTIHE B, melsl Ll FR S “MER” mmis
t%%ﬁ%%tﬁﬂ’wﬁnﬁ’mm MXFe B P 3R48  #: CTDIvol. DLP. DAP. ESD. SSDE. AGD.
0 25 A B (2 R DL R R R AR, 5 SLRRAE R . mAs. X 1% 86 5 8ok (4
T%ﬁﬁn¢%%§%muﬂioL%ﬁ AB A, HEE T ARG R VAT
(AT, TR IR R BT, iR BRI < AT KR 5T A 5 )
T 2 BB A B 5K AT U 5, BREGR T O R (0 R
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Abdomen SOMATOM Definition Flash
SOMATOM Definition Flash Inhouse
1020 - -
110099140
1000 -
_ %80 Brwe
g 960 ki 9990.00
S g 3 kv 994.75
a i 4 945.00
920
SEIME 950.40
900 1 kv 932.25
880 LR 928.00 |—!\
Sorfsrg:Angin?iggglth;?ﬁ:‘ouse H 5
110089140
A
El5. iEidSHDLP. Teamplay. Siemens HealthineersXyFHI & AiE4T it 2047 .
gan.
EEELTIG B
R EPSEA ;35 2 [ [ 1] B B[R] g h AT #
.. v AR T v v FHERE ¥
— FESEI ]
HFERS, min
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00
,\)_(
& o
feag
s
s

B6. LLorai A i B ARG BT &, Teamplay, Siemens Healthineers.

YRR B R E KRR8I MLt A
IMDAR A BE 15 9 XS B & AT I IR R e (1
PR 7E 18 SRR R B B SC VKT il EMDAR
A R BEDIRE, AT LAZERIE SR 8 2 I T PR R
BAEEE (KD .

HRMEH
T VR EMDBAE G R, T

I T MDICOMERAF B4 (DLP. DAP. MGD. i
1) HIFAFESE . K2 HEHAE H E briE
B ZE 4> (The International Commission
on Radiological Protection, ICRP) #iX605F0
10377 AT B AR E 35 # K7~ o MDA AR 1 — R AT A
RS g R YO MANE B AE, B
WIFEMR T eSS, MU 2.6. 1. 3584-198 R flL kM)
ABEE EFRAE AL L,

6 TCRP, 1991, 1990 Recommendations of the International Commission on Radiological Protection. ICRP Publication 60.Ann.
ICRP 21 (1-3). fFHUJ5R: https://icrp. org/publication. asp?id=ICRP%20Publication%2060. Vil H#H: 202243 H15H

7 ICRP, 2007, The 2007 Recommendations of the International Commission on Radiological Protection. ICRP Publication 103.
Ann. ICRP 37 (2-4). fFHUTR: https://icrp. org/publication. asp?id=ICRP%20Publication%20103. i) Hil: 20224£3H 15H

8 JEM MU 2.6.1.3584-19 (Xt MU 2.6.1.2944-19 “{7EPR X5 ZRATF 70 1 1R i) £ 3 00 A AU 707 I 80 o 70T
RA: https://base. garant. ru/73515396/. jial HEH: 202243 H 15H
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< Notifications - Patients

Category Patient Dose (level)

Exceeding exam dose alert level
750 mGy-cm)

Exceeding exam dose alert level
750 mGy-cm)

m dose alert level
150 mGy-cm)

Exceeding exam dose alert level

750 mGy-cm)

Exceeding exam dose alert level
750 mGy-cm)

Notification sent to

EA3AES
004742
Radiologist, Medical Physicist

Notification date: 22/05/2017
Archived on:

C71DEF
F2EBBA
Radiologist, Medical Physicist

Notification date: 22/05/2017
Archived on:

B7. i8idDLPE Y s

Alerts | Alert Emais | Deviation Categories

[ mvaiets. |~ NAaedTe. |+ NAetcCategory. ... |+ N Deviation Category. .. | M Newtoall . I~

e e Tme

Vol 3 (3) 2022

DLP: 8241 mGy-cm (alert level:

DLP: 12154 mGy-cm (alert level:
DLP: 17051 mGy-cm
DLP: 15194 mGy-cm (alert level:

DLP: 903.4 mGy-cm (alert level:

Digital Diagnostics

1 Showall d

Notification D
ate/Time

221052017 11:04

Priority Exam Date/Time

221052017 0701
22105/2017 00:13

2210512017 04:18

(alert level 21/05/2017 2212 2210512017 02:26

21/05/2017 16:10 21/05/2017 20:27

21/05/2017 15:42 21/05/2017 19:45

43, DoseWise Portal, Philips.

Acknowledge

Acknowledge For All

ICRP 103
DRL - Min: 10.17 Avg: 15.71 Max 2451

110 50 of more than 145 alerts

B8, CTZ#. Radimetrics.

SELWIKF

XFFROUBIBEFL, MDEAHA A [E I DIRE, Al LA
ZAEHNERRDU, L A] DARR I N A B8 11 BERDU
n] Lt — 2 A 2 R 3 R K 5 5K e
RDUHEAT LA o

K2 HMDIRA: 70 FRDU R T &% Ao 20 R e 2
B, AN NS ER A RDUTEMDER A H
ﬁﬁmﬁu%fﬂaﬂuﬁﬁUL1ﬂ —E R
G ARG REAL AR IR N T GE 1A AR & H s
B e B BEARIRDU, 140 ) LABIRDUAD AE B 2
FZHIRDU (E10) .

5$@ﬁ¢ﬁw,ﬁ%ﬁﬂwmmﬁ#ﬁ
KL InE# T ROUZZ 2 FE, $&m 748811

Bayer [ 44571 -
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R AT o] FE M o X AEAF X AN IR ] DL oE B 3
1T o

MDE A ) 51N L YFRDUAE Ak 3 e B T 41
//\El I%I{/EEF'H/J%IJ ﬁTPE/JI/\c

s

%mm%@%m&i MD#i A ) £ EE R
—o JEH, IR EAEAE - I A EEAT I ST
AR B AE . 2B . B SRR
GEiHEE . AR, S X X
B RIS B, UK B BEERDU
HAE U T BRI T, MRS R, ATR O
&ﬁ%ﬁnﬁﬁﬁAﬁ FR AT REIE FE R AL
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Patients Notifications Statistics
< 3000: 3000

Patient information
Female 43years
21151b 60in BML413

& 28 mSv

«
2 exams
[ X
-

Exposure event
# Date/Time Exam
1 1/1/201411:45

Terms of service / Privacy policy

B9. =EFETSE, DoseWise Portal,

KA -

MD A4 B mT DAASE FH B AT ) b v 4 25 AR, 491
UiDoseWatch® 4, AT AARHEHT 7T X 35k /W 5 5
RS T A E AW EHRE, 30E A%
ERSHEBEEBHCHRE . BEBEHLT, &
Al DUARBE 7T 15 B AR H 30 4 Rk 2, IEAR
I B 5 PO R 3R 8 & K 138 B T R @ . wT A
R, WP RERE . M. R TR, BEE
%5+ CTDIAIDLPAE 25 FHHE P AL e 8% (1D
i, DoseWatch - At 1138 1011 i /=5
IS TR AT AL, LR DLPH R R i B v 2R
FIEMEMET104 BE (B12) . &&nE: CTH
A A CTHF U AR . BHKH &
F AR S S . RS XS 2k 2 X AU RHEE AR
BEAT OB 70 B

Vol 3 (3) 2022

Local Dose Reference Levels

Minimum Studies: 200

¢ <>

Maximum Study age (days). 30

Dose Type

CONVENTIONAL (]

MAMMOGRAPHY (]

CT 7]

FLUOROSCOPY (7]

DRL Percentile: 75 =
Habitus: A.B.C

Calculate DRLs § Email Active DRLs

B10. B AMEHE LK K F. DoseTrack. Sectras

DOl https://doiorg/10.17816/DD106083

Digital Diagnostics

PRNA Test Account v Sign
RSNA Demo / Radiologist

Very high BMI

Body part Dose (mSv)
me: 348 s DAP: 4970647 mGy-cm?

MD KA B 3 T 10 A7 8 1 88 n] LAos /D e
B 7 BILAL S 93550 B i o5 (XIS T RN 7 A, Tl
I AR5 A I 5 i 4 T KA 1 B A
ARG W s g . BRIT AL AN B IS AL

SSDE

VFZMDERAF P MV SEI T T+ SECTIISSDE (Size
Specific Dose Estimate——R~FRFEFIELG
) ESHMEE ). WSHERTFEREEEN
JUART RS PPAG B8 35 I 7R & ffer, T A2 CTDIvol
SR, X AN R E U EAR 32K (&
R BR16E K (L) MBEAY . HR4E 3% [ k2
Y F K4 (The American Association of
Physicists in Medicine, AAPM) [13]1f9HR
¥, SSDERARYE EHMAMERBK U EERZTT
FAFHI . THEAT TR S B E R B s id e K
B — 4 4 1) B

LR A

NAZE R R AU 285 T, TRz Wi R
BB IEEP R EEM, WE SR, AE
W = R ] S80S W E = A 20% 14, 15] .
TECTRE B R NS 22 7R, i MDA Hh 5%
FRAR M BEAT AL 3 AT o

MDAR A4 o 4 18 v 55 2 3 A G T AL A A FEAT
xR . 7EIEAC MG BN g (XKRTY)D
Oz (E13) o IERR 2 PR A R AR 2 i
TAEREMbRAEZ —

B R BB B

WIREERNNER GEMBNEER) , +
BEIF BSOS : DAP. B AR
B, 2% SR .
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N\“‘\~\\ DLP Range 0 1000 2000 3000 4000 5000 6000
T (mGy.cm) - - - - - - - > 7000 Total
Device D 1000 2000 3000 4000 5000 6000 7000
Aquilion (Aquilion 64 [ 106 84 16 12 1 1 - 220
Aquilion (Aquilion 64 GP! 103 95 28 12 3 8 4 6 259
Aquilion (DKC 93 40 14 2 8 1 1 - 159
Aquilion (GP 84 42 2 4 7 3 2 1 145
Aquilion (GP 192 140 22 13 20 10 5 8 410
Aquilion (GP 46 61 24 1 13 3 2 1 161
Aquilion (GP 70 37 17 10 6 2 1 3 146
Aquilion (GP | 83 63 13 12 4 5 - 180
Aquilion (GP ; 33 33 7 - - - 73
Aquilion (GP | 227 55 13 7 8 2 1 1 314
Aquilion (GP 91 46 14 11 6 - - 168
Aquilion (GP 42 49 7 3 1 3 1 3 109
Aquilion (GP 53 61 11 8 10 2 4 3 152
LightSpeed VCT (GB ; . 228 75 29 6 1 - - 339
SOMATOM Sensation &0 (KDC | 665 54 - 719
Total 2116 935 217 11 87 41 21 26 3554
(59.54 %) | (26.31 % | (6.11 %) | (3.12 %) | (2.45%) | (1.15%) | (0.59 %) | (0.73%) | (100.00 %)

B11. #ZDLPYE FEAICTH AU S A i A A, B 6 P U &2, DoseWatch, GE.

Patient ID Accession Number Roticnes Study Date Study Description e Fa e piEll
Age (mGy.cm)

RLPD41B00 RLADDOL( 41 2019-07-11 KoMnbioTepHas ToMorpadua rpyAaHOIA NoNoCTu N 10494.10
AGFAD 77 2019-07-16 KoMmnbioTepHas ToMmorpadua rpyaHoi NonocTu 1 9772.40

RLPD418BC RLADDOL( 50 2019-07-11 KomnbloTepHaa TomMorpadus opraHoe GpiowHon 9680.00
RLPD418BC RLADDO1( 78 2019-07-10 KoMnbloTepHaa TomMorpadus opraHos 6pioluHon 9171.80
RLPD418B( RLADDOL( 60 2019-07-02 KoMneloTepHaa ToMorpadus opraHos 6piowHon 8816.70
RLPOF43( RLADDO1 51 2019-07-11 KoMnbloTepHaA ToMorpadus opraHoe 6prowHON 8622.10
RLPOF430 RLADDO1 57 2019-07-18 KoMnsoTepHaa ToMorpadus opraHos 6plolwHon 8440.10
RLPOF430 RLADDOL( 83 2019-07-03 KoMnbloTepHaa TomMorpadusa opraHos GpiowHon 841140
RLPOF43! RLADDO1( 61 2019-07-25 KomnsioTepHas ToMorpadua opraHoe bpioLuHon 8293.60
RLPOF43( RLADDO1( 73 2019-07-25 KoMnetoTepHaa ToMorpadua opraHoe 6piolwHon 7907.50

12, W&+ AHEM KRG, DoseWatch, GE.

FERZHOAR Gl LG BN D5k i B 1

7| & A Ay
o SRR By PR SR TH R R 1) B ) B ) A 1) 5K
~ (E14)

o CIFTAIZR” IR ARSI AR RS I 2 A

Rtk CRREIRT5 1A WS, kVp; READ I

B, RS

o R B .

fi b3 Th e 32t 47 77 B M 00 R DAAS 0 AT A4
BORTPREER, JFER L MU RE (e
My BERDMAL. N CHEZT AN “UREE
FIEDA D o MDECARIE P LAl 5 2 I 5 e
SR ) B A 5 ARy 7 1P 208 ML e 1) AR
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s DRIEOR 22 EaMDER A i () 45 B P v S AT R A
XX R A S o

i 55 R DAL R B E S HRE, [
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HAREE C(E15) o fFJ9mfE & B R R — i
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B14. N ANFARA R RIGEF R EMAAL, Radimetrics, Bayer.

EINThRE. THEAE AR NS EMLHICRP 1039
R

— SEMD A SE B T — AN 22 B U &= e AR
P, i F 3 S L S BUCR AR
WFIEIZ 5. 7] LA R AR RS . A =5 A0 4 )
BB R &, (H X P o7 VA I HEfR M SR A7 AR
SEi] . i, A. TriuchijimaZE N[17]HE T
CTH I8 B 7=, HIMDEAE Y 45 & B 17

€, IR U Y EUR L B T AR AR A
e, (w22 J913%, MDECIRH R B E UK. B
%,&@%%Wﬁiﬁ,ﬁﬁ%%ﬁ%ﬁ%@
o

HOAT, X877 bR MR oot , A 38 A
B aEaEEREMTESERE. &8
%gﬁﬁ?E%WﬁﬁEﬂ%%%N@%%

9 ICRP, 2007, The 2007 Recommendations of the International Commission on Radiological Protection. ICRP Pub—

lication 103.Ann. ICRP 37 (2-4). f£ELT=:
Pil H . 20224E3H15H
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B15. HEAUSER RSP, DoseWatch, GE.

SEt R TR MR E PR 2 T

H RIMDRR A E AN 7] [ 5% 45 2 A b A FH A St
YrZ AR 10, 18, 19]4FSE T Seiit k1
DAELME, FRAE T MDA E EROREE R, DA K
T RS FH R 1 . {5 FMD R A R 2 56 I L AENTCE
Wk b CRIEA T BT BRI 1 alEr ) 10,
Z WG BT T AEAS R B R 3EAT B 10 TUAS [R5 o
C4% &My RiFEAT TS, BHECT. B
¥, X§T4. PETHIPET/CT. FE45FAUFE.

o WFFRAIER R B RS B E S G m iR E

FEEOAERBEIAE] (CT) 1A I AS IE RN 555

o GIANMD G, B X £R A 2 1) B 75 B K

FRERE, CTHF R/t 2 52l

o [F—BET WY, ARSI E KA
WARKER; BTV BEAEER. &1
WA, KRIPGEREAY,

C. Heilmaiers N [20145i& T 5 AF LI 26
— AR, SH T B e 2K E
BEER: @S EARERL (52%)  AIEFE
ho(24%) . EEHEM (11%) %5, WEBEFiES %
ERIMERE, A FIMDE A4 3RS 1 B i (15
BT 5. JEE A U FT (21 ] PFAd T FIMDEK
PRRIEE — ARG ek T A E R E A
PR R M, DA OB I S B AR AR AT
ol &8 B B R

EH S %4 (American College of
Radiology, ACR) Xfix—F@likiT 7 K& TlE, H
AR NZWIRE R H LN EEEU0EE (Dose Index
Registry, DIR) . 201L14EVEMAROL, B EIEEF
FAETF R PR EEE . BXRWRNER, BF
DLP. CTDIvolZ§#|&S%, X NMANLE, &t
PACSERIZ T £ MDA E s R IE B Z A4 .
2000 WA 5 EE AR, WC4E 15000 /5 1

WHARMEE . AT ReWs IER LUBERE, AT &R
el CARYERadLexim] LREAT AR, RRNERRE]
DIRFIMOF 2 % HIMC 2R B AT B2 7 LA A 771 2
AT AR o XA B SO AR U
BOMAALXOGIZ Wil 78 3 170, IRl e
AT RSHOEFAZWINE DL, FFR R BU R Xt
TR ST I R AR o Xl A4 S T-PACS
FIMDER P (T OB ALK BT 88, %A
SHZWIR S MRS 45 & T OR B 2 BT 2K
B, ISR LA

G

BUARMDHAF BAT T2 1) B st . A7 il Al
JBUR 74 5 77 B 3 8 A dim B T i

A FMD A 00 R 2 R0, T DUAE BB
P A Ag S e 0 18] 42 52 1) A3 R0 B DL K R AR
ARG R AR R AR AR MO I R ) A b AT
HIAMG R tHRIBI T, BRI EE K
RS R H ;G SR FIRDU LU Ak 58 35 1 5] =

s SROUMEIFR S R (5 R LI
CISESH S S OE T B

LA

LB 75 Z 5| AMDEA:, (AR S EANEITHE
B0 A FH A SCA AR 0 3R I R U . 38 FIMD K
AT CAARU S R [ 7E 12 Wi R Aol 7 2 KPR
FEFRE, BRSMEEE R, 0t
N L AR

FEVE RIS, MDA 1) 92 it 47 E — 5 1 PR
AR AE . ANZER SR, I W & ok
BREZENMASHNIALEGFE, XRi T
MDA R . RISk, #lan, CT R A RDSRH
A, DICOMAIXHFZEML R B = =FERIE R, X
{EA3 e ME LA TAE . Xt A2 A AT 4 St MDA A2 v

0 NICE., Radiation dose monitoring software for medical imaging with ionising radiation.Medtech innovation
briefing [published: 31 October 2017]. #EAJTI: www. nice. org. uk/guidance/mib127. Vil H#¥: 202243H15H
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16 I i R A I TR 26 KR CIpeaf]
17 A2 H G R Al
18 HTFAMSHEKFRUIRES S % KT 56 4 0] 5 i (A R 1) B A 2
19 JEMIR AT AEMEDashboard Tk
20 PCE A Bh R Al
k& SR B P
FF =TT LA SR B P v
. o, TR CIBval]
o M THCROARE AR e i SR P
AT A AL CIpval]
Tt T Ak SR P
IRAEHF T T % SR B P
P2 ST W B RN R 2 ) SR P v
22 HEMUHRIEATEMTE XTHRARE S B T
HRFH: £ 3 PO 51 o 7 S B R T
23 ARCEMBIRMEE, feieior. 8. S&it e R ) B o 2
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29 LDAPEERLEIM A ' H b LLdAT F P S i 56 0E Al
30 EETEMGARE ST (OCR) ZEfDose SR SHR 1 A2
31 HTFHHANE B RGSSH RS B AL HHLTR: O SR B P 1

DOl https://doiorg/10.17816/DD106083


https://doi.org/10.17816/DD

REVIEWS

ZEA RS LR IR & A S B D EE,
HH%EQF@EWTAT AT HAE A EEST
4AEQET$+2iE§Eﬁ T o Etﬁf MDA ) 5 %
l_TT, 75 B 78 7 R A A FRAIR T B ¢ Uiy
COBLE” f2 (iE: data mappmg——ﬁﬁm*
ANXF GBS [B) 6 G I AR AS (R S22 8] R g %o
MNRZR) W, WG B, N5 S R G2 5l
%?mfpﬁﬂﬁkﬁﬂio

XTI TAERIHEZE Y, BFFT T 2 FIMDER 14 1) 32 22
DhRe, PR T PR TAEXT DRERI K . 5EBEHIMD
RS HEERIRER Y, #bsid TIEFE IR

IS HO T 1S4
l% CAIE R T MDE D RE ) — 4 IRBRE R -
%MWUT&ﬁmﬁn CT. MMATK
%]‘ JBUSHS AR A3 A ?LFX%M il

A PET. PET/CT. SPECT. SPECT/CT;

o {RAFIE I

- HBENTHEA RGN E;

o JEITCTREF PEAL 28 B 77 &

« THHCTHISSDES 4 ;

« RDUMJZEEFIBCE 5

o TR IR R R R 1A &

-T%@ﬂmﬁﬁ%tﬁ%mﬁﬁugm¥ﬂ
HAZE00r) B s 7 Re

o BRZUE RHE T TAE

« BESZOEIES T LA

°§ﬂﬁmﬁi,

o HIEESHEE LN, csval. x1sx.
. pdf,

.x1sHf

CMUCOK JIUTEPATYPbI

1. Parakh A, Kortesniemi M., Schindera ST. CT radiation dose manage-
ment: a comprehensive optimization process for improving patient safety //
Radiology. 2016. Vol. 280, N 3. P. 663—673. doi: 10.1148/radiol 2016151173
2. [pyxwnwuna 10.B., Poixxos C.A., Bogosatos A.B., v fp. Bnvsxue
COVID-19 Ha AMHaMWKy W3MeHeHWIN [030BOM Harpy3ky Ha naum-
€HTOB MpW NPOBEAEHUM KOMMbIOTEPHOW TOMOrpahun B MeauLMH-
CKMX opraHusaumsx Mockssl // Digital Diagnostics. 2022. T. 3, N° 1.
C. 5-15. doi: 10.17816/DD87628

3. Mopo3os C.I1., Conpatos W.B., JlaHTyx 3.A., 1 ap. XapaKTepuctu-
Ka [J030BO Harpy3Ku Ha NaLWEHTOB B MEAULHCKWX OpraHu3aLumsx
MockBbl [VHTepHeT]. Pexum goctyna: https://www.elibrary.ru/item.
asp?id=42395967. [lata obpatueHus: 15.03.2022.

4. Rehani MM, Yang K., Melick ER,, et al. Patients undergoing
recurrent CT scans: assessing the magnitude // Eur Radiol. 2020.
Vol. 30, N 4. P. 1828-1836. doi: 10.1007/s00330-019-06523-y

5. Brenner D.J., Hall EJ. Computed tomography an increasing
source of radiation exposure // N Engl J Med. 2007. Vol. 357, N 22.
P. 2277-2284. doi: 10.1056/NEJMra072149

6. Macos B.B. KopotkoB B.A. Xvipyprvyeckoe neyeHue paHHewn
ny4eBon £3Bbl, CHOPMUPOBABLLECH NOCIE 3HAOBACKYNAPHOIO
BMelLLaTenbCTBa // Paguaums n puck. 2020. T. 29, N2 4. C. 158-163.
doi: 10.21870/0131-3878-2020-29-4-158-163

7. WeaHos B.A., benskun C.A., Mepmskos C.B., n op. MectHoe nyde-
BOE MOPaXKEHWE KM W MPYAHbIX MO3BOHKOB MOC/IE SHLOBACKYMAPHON

Vol 3 (3) 2022

DOl https://doiorg/101

Digital Diagnostics

MDARAF A B 5 e B S (R R BT AR 55 o B,
R e, R HUA R AR, RYaHE
BEIrblie . BB OSBRI TBOR A
I i ) 75 S P ELMD R 'F FR) RE 7 72 g LR TSR 2 AN

i I L) B

ADDITIONAL INFORMATION

Funding source. This article was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. All authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation
of data for the work, drafting and revising the work, final approval
of the version to be published and agree to be accountable for
all aspects of the work. M.P. Shatenok — search for relevant
publications, literature analysis, research design development,
data processing, writing; S.A. Ryzhov — determination of
the main focus of the review, expert evaluation of literature
review, research design development; K.V. Tolkachev — expert
evaluation of literature review, research design development;
Yu.V. Druzhinina, ZA. Lantukh — systematization and final
editing of the review.

Acknowledgments. We express our gratitude for the help in
preparing the article for publication to the data researcher of the
department for the coordination of scientific research, Irina A.
Vinogradova, and to the translator of the scientific research work
group, Andrey A. Romanov.

aHr1OMNAaCTUKW KOpOHapHbIX apTepui // [InarHocTuyeckas 1 uHTep-
BeHUMOoHHas paguonorvs. 2010. T. 4, N° 3. C. 73-76.

8. PbikoB C.A. PagyalmMoHHble aBapumn 1 OLWIMOKM B MeduLMHe.
TepMuHbl 1 onpegenenus // MeguumHckas ¢uauka. 2019. T. 81,
N 1. C. 73-90.

9. European Commission. Council Directive 2013/59/EURATOM of
December 5, 2013 laying down basic safety standards for protection
against the dangers arising from exposure to ionising radiation,
and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/
Euratom, 97/43/Euratom and 2003/122/Euratom // 0J of the EU.
2014. L13, N 57. P. 1-80. Pexxum pmoctyna: http://eur-lex.europa.eu/
eli/dir/2013/59/0j. [laTa obpaleHms: 15.03.2022.

10. Loose RW., Vano E., Mildenberger P., et al. Radiation dose
management systems —requirements and recommendations for
users from the ESR EuroSafe Imaging initiative // Eur Radiol. 2021.
Vol. 31. P. 2106-2114. doi: 10.1007/s00330-020-07290-x

11. Nantyx 3.A., Opywunmna 10.B., Bogosatos A.B., v ap. lprMeHeHme
peepeHTHbIX A1arHOCTUYECKVIX YPOBHEN NS B3POC/bIX NALMEHTOB
B Jly4eBow AvarHocTuke / nog ped. C.MN. Mopo3osa. Bein. 86. Mocksa:
HINKL AT A3M, 2020. 36 c. (Cepws: Jlydiume npaKTUKu ny4eBoi v
MHCTPYMEHTa/bHOM MarHOCTUKN).

12. Vaino E., Miller D.L., Martin C.J., et al. ICRP Publication 135:
diagnostic reference levels in medical imaging // Ann ICRP. 2017.
Vol. 46, N 1. P. 1-144. doi: 10.1177/0146645317717209

7816/0D106083

226


https://doi.org/10.17816/DD
https://doi.org/10.17816/DD87628
https://doi: 10.1007/s00330-020-07290-x
https://doi.org/10.1177/0146645317717209

227

REVIEWS

13. Anonymous, Size-specific Dose Estimates (SSDE) in Pediatric and
Adult Body CT examinations // American Assaciation of Physicists in
Medicine, TG-204. MD: AAPM, 2011.

14. Habibzadeh MA, Ay MR, Asl AR, et al. Impact of miscentering
on patient dose and image noise in x-ray CT imaging: phantom
and clinical studies // Phys Med. 2012. Vol. 28, N 3. P. 191-199.
doi: 10.1016/j.ejmp.2011.06.002

15. Barreto I, Lamoureux R., Olguin C., et al. Impact of patient
centering in CT on organ dose and the effect of using a positioning
compensation system: Evidence from OSLD measurements in
postmortem subjects // J Appl Clin Med Phys. 2019. Vol. 20, N 6.
P. 141-151. doi: 10.1002/acm2.12594

16. Xu X.G. An exponential growth of computational phantom
research in radiation protection, imaging, and radiotherapy: a review
of the fifty-year history // Phys Med Biol. 2014. Vol. 59, N 18.
P. R233-R302. doi: 10.1088/0031-9155/59/18/R233

17. Iriuchijima A., Fukushima Y., Ogura A. Comparison of
organ dose calculation using monte carlo simulation and in-

REFERENCES

1. Parakh A, Kortesniemi M, Schindera ST. CT radiation
dose management: a comprehensive optimization process
for improving patient safety. Radiology. 2016;280(3):663—673.
doi: 10.1148/radiol.2016151173

2. Druzhinina YV, Ryzhov SA, Vodovatov AV, et al. COVID-19:
changes in CT radiation burden across Moscow medical facilities.
Digital Diagnostics. 2022;3(1):5-15. (In Russ). doi: 10.17816/DD87628
3. Morozov SP, Soldatov IV, Lantukh ZA, et al. Characteristics
of the dose load on patients in medical organizations in Moscow
[Internet]. (In Russ). Available from: https://www.elibrary.ru/item.
asp?id=42395967. Accessed: 15.03.2022.

4. Rehani MM, Yang K, Melick ER, et al. Patients undergoing
recurrent CT scans: assessing the magnitude. Eur Radiol.
2020;30(4):1828-1836. doi: 10.1007/s00330-019-06523-y

5. Brenner DJ, Hall EJ. Computed tomography an increasing
source of radiation exposure. N Engl J Med. 2007;357(22):2277-2284.
doi: 10.1056/NEJMra072149

6. Pasov W, Korotkov VA. Surgical treatment of early radiation ulcer
formed after endovascular intervention. Radiation Risk. 2020;29(4):158—
163. (In Russ). doi: 10.21870/0131-3878-2020-29-4-158-163

7. Ivanov VA, Belyakin SA, Permyakov SV, et al. Local radiation
damage to the skin and thoracic vertebrae after endovascular
angioplasty of the coronary arteries. Diagnostic Int Radiol.
2010;29(4):73-76. (In Russ).

8. Ryzhov SA. Radiation accidents and errors in medicine. Terms
and definitions. Med Physics. 2019;81(1):73-90. (In Russ).

9. European Commission. Council Directive 2013/59/EURATOM of
December 5, 2013 laying down basic safety standards for protection
against the dangers arising from exposure to ionising radiation,
and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/
Euratom, 97/43/Euratom and 2003/122/Euratom. 0J of the EU.
2014;13(57):1-80. Available from: http://eur-lex.europa.eu/eli/
dir/2013/59/0j. Accessed: 15.03.2022.

10. Loose RW, Vano E, Mildenberger P, et al. Radiation dose
management systems-requirements and recommendations
for users from the ESR EuroSafe Imaging initiative. Eur Radiol.
2021;31(4):2106—2114. doi: 10.1007/s00330-020-07290-x

11. Lantukh ZA, Druzhinina YuV, Vodovatov AV, et al. The use of
reference diagnostic levels for adult patients in radiation diagnostics.

Vol 3 (3) 2022

DOl https://doiorg/10.17816/DD106083

Digital Diagnostics

phantom dosimetry in CT examination // Nihon Hoshasen
Gijutsu Gakkai Zasshi. 2018. Vol. 74, N 2. P. 166-171.
doi: 10.6009/jjrt.2018_JSRT_74.2.166

18. Fitousi N. Patient dose monitoring systems: a new way of
managing patient dose and quality in the radiology department // Phys
Med. 2017. Vol. 44. P. 212-221. doi: 10.1016/j.ejmp.2017.06.013

19. Tsalafoutas I.A., Hassan Kharita M., Al-Naemi H., Kalra M.K.
Radiation dose monitoring in computed tomography: status,
options and limitations // Phys Med. 2020. Vol. 79. P. 1-15.
doi: 10.1016/.ejmp.2020.08.020

20. Heilmaier C., Zuber N., Bruijns B., et al. Implementation
of dose monitoring software in the clinical routine: first
experiences // Rofo. 2016. Vol. 188, N 1. P. 82-88.
doi: 10.1055/s-0041-106071

21. Nicol RM., Wayte S.C., Bridges A.J.,, Koller C.J. Experiences of
using a commercial dose management system (GE DoseWatch) for
CT examinations // Br J Radiol. 2016. Vol. 89, N 1057. P. 20150617.
doi: 10.1259/bjr.20150617

Ed. by S.P. Morozov. Vol. 86. Moscow: Research and Practical Clinical
Center for Diagnostics and Telemedicine Technologies; 2020. 36 p.
(Series: Best practices of radiation and Instrumental diagnostics) (In
Russ).

12. Vaiid E, Miller DL, Martin CJ, et al. ICRP Publication 135: diagnostic
reference levels in medical imaging. Ann ICRP. 201746(1):1-144. doi:
10.1177/0146645317717209

13. Anonymous, Size-specific Dose Estimates (SSDE) in Pediatric and
Adult Body CT examinations. In: American Association of Physicists in
Medicine, TG-204. MD: AAPM; 2011.

14. Habibzadeh MA, Ay MR, Asl AR, et al. Impact of miscentering on
patient dose and image noise in x-ray CT imaging: phantom and clinical
studies. Phys Med. 2012;28(3):191-199. doi: 10.1016/}.ejmp.2011.06.002
15. Barreto I, Lamoureux R, Olguin C, et al. Impact of patient centering
in CT on organ dose and the effect of using a positioning compensation
system: Evidence from OSLD measurements in postmortem subjects.
J Appl Clin Med Phys. 2019;20(6):141-151. doi: 10.1002/acm?2.12594
16. Xu XG. An exponential growth of computational phantom
research in radiation protection, imaging, and radiotherapy: a review
of the fifty-year history. Phys Med Biol. 2014;59(18):R233—-R302.
doi: 10.1088/0031-9155/59/18/R233

17. Iriuchijima A, Fukushima Y, Ogura A. Comparison of organ
dose calculation using monte carlo simulation and in-phantom
dosimetry in CT examination. Nihon Hoshasen Gijutsu Gakkai Zasshi.
2018;74(2):166—171. doi: 10.6009/jjrt.2018_JSRT_74.2.166

18. Fitousi N. Patient dose monitoring systems: a new way of
managing patient dose and quality in the radiology department. Phys
Med. 2017;44:212-221. doi: 10.1016/j.ejmp.2017.06.013

19. Tsalafoutas A, Hassan Kharita M, Al-Naemi H, Kalra
MK. Radiation dose monitoring in computed tomography:
status, options and limitations. Phys Med. 2020;79:1-15.
doi: 10.1016/j.ejmp.2020.08.020

20. Heilmaier C, Zuber N, Bruijns B, et al. Implementation of dose
monitoring software in the clinical routine: first experiences. Rofo.
2016;188(1):82—88. doi: 10.1055/s-0041-106071

21. Nicol RM, Wayte SC, Bridges AJ, Koller CJ. Experiences of
using a commercial dose management system (GE DoseWatch)
for CT examinations. Br J Radiol. 2016;89(1057):20150617.
doi: 10.1259/bjr.20150617



https://doi.org/10.17816/DD
https://doi.org/10.1177/0146645317717209

REVIEWS

AUTHORS' INFO

* Maria P. Shatenok;

address: Petrovka st. 24/1, Moscow, 127051, Russia;
ORCID: https://orcid.org/0000-0001-9217-7011;

eLibrary SPIN: 5165-7113; e-mail: m.shatenok@npcmr.ru
Sergey A. Ryzhov;

ORCID: https://orcid.org/0000-0002-0640-7368;

eLibrary SPIN: 6595-4011; e-mail: s.ryzhov@npcmr.ru
Zoya A. Lantukh;

ORCID: https://orcid.org/0000-0001-6623-9610;
eLibrary SPIN: 5486-6496; e-mail: z.lantukh@npcmr.ru

Yuliya V. Druzhinina;
ORCID: https://orcid.org/0000-0002-3230-3722;
eLibrary SPIN: 1973-2848; e-mail: yu.druzhinina@npcmr.ru

Kirill V. Tolkachev;
ORCID: https://orcid.org/0000-0001-8871-8700;
eLibrary SPIN: 3196-7497; e-mail: k.tolkachev@npcmr.ru

* Corresponding author / ABTop, 0TBETCTBEHHbIV 3@ NEPENUCKY

Vol 3 (3) 2022

DOl https://doiorg/10.17816/DD106083

Digital Diagnostics

0b ABTOPAX

* WaTtéHok Mapus MNeTtpoBHa;

agpec: Poccus, 127051, Mocksa, yn. MeTpoBKa, 4. 24, cTp. 1;
ORCID: https://orcid.org/0000-0001-9217-7011;

eLibrary SPIN: 5165-7113; e-mail: m.shatenok@npcmr.ru

Pbixos Cepreit AHaTonbesuy;
ORCID: https://orcid.org/0000-0002-0640-7368;
eLibrary SPIN: 6595-4011; e-mail: s.ryzhov@npcmr.ru

JlanTyx 305 AnekcaHapoBHa;
ORCID: https://orcid.org/0000-0001-6623-9610;
eLibrary SPIN: 5486-6496; e-mail: z.lantukh@npcmr.ru

[pyxxunuHa 0nus BnagummpoBsHa;
ORCID: https://orcid.org/0000-0002-3230-3722;
eLibrary SPIN: 1973-2848; e-mail: yu.druzhinina@npcmr.ru

Tonkayes Kupunn Bnagummposuy;
ORCID: https://orcid.org/0000-0001-8871-8700;
eLibrary SPIN: 3196-7497; e-mail: k.tolkachev@npcmr.ru

228


https://doi.org/10.17816/DD
https://orcid.org/0000-0002-0640-7368
mailto:m.shatenok@npcmr.ru
https://orcid.org/0000-0002-0640-7368
mailto:s.ryzhov@npcmr.ru
mailto:z.lantukh@npcmr.ru
https://orcid.org/0000-0002-3230-3722
mailto:yu.druzhinina@npcmr.ru
mailto:k.tolkachev@npcmr.ru
https://orcid.org/0000-0002-0640-7368
mailto:m.shatenok@npcmr.ru
https://orcid.org/0000-0002-0640-7368
mailto:s.ryzhov@npcmr.ru
mailto:z.lantukh@npcmr.ru
https://orcid.org/0000-0002-3230-3722
mailto:yu.druzhinina@npcmr.ru
mailto:k.tolkachev@npcmr.ru

	_Hlk57797256
	_Hlk57797256
	_Hlk57797256
	_Hlk57797256
	_Hlk57797256
	_heading=h.gjdgxs
	_heading=h.dtbcwz2dsis4
	OLE_LINK1
	_heading=h.30j0zll

