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AHHOTALIMA

06o0cHoBaHue. OTCYTCTBME B OTEUECTBEHHOW MPAKTUKE YTBEPKAEHHBIX METOAMK pacyéTa U CMCTEMATU3UPOBAHHBIX AaHHbIX
B OTHOLLUEHMM [103 00/1y4eHUs NNOAA NpU PEHTTEHOPAAMONOrNYECKUX UCCIIEA0BAHUAX Y DepEMEHHBIX 3aTPYLHAET UX NPaKTU-
yecKoe npuMeHeHue. [laHHasa npobnema 0cobeHHO aKTyanbHa A1 KOMMbOTEPHOK TOMOrpadum Kak LUMPOKO pacnpoCcTpaHeH-
HOro BbICOKOMH(OPMATMBHOIO METOAA Ny4eBOI AMArHOCTUKM, acCOLMMPOBAHHOMO CO 3HAUYMUTESbHBIMU YPOBHAMM 0651y4eHMs
MaLMeHTOB.

Lienb — cucTeMatnanpoBaTh CyLLecTByloLME AaHHbIE O NOTOLLEHHBIX [03aX B MI0AE NpU NPOBEAEHUM KOMMbIOTEPHOI TO-
Morpaguu.

Marepuans! u MeToabl. [IpoBeAeHbI NOUCK W aHaNW3 NyBNIMKaLMiA Ha PYCCKOM W aHINMIACKOM A3biKax. Mouck ocyLuecTensncs
B cucteMax PubMed/Medline, Google Scholar v eLibrary. B okoH4YaTenbHbIi aHanus BKAOYEHO 12 nybnmKaumiA, B TOM uucne
8 uccnenoBaHM € MCMOMb30BaHUEM aHTPONOMOPGHbLIX (GaHTOMOB, 3 PETPOCNEKTUBHBLIX U 1 MPOCMEKTMBHOE KIIMHMYECKOE
uccnegoBaHue.

Pesynbtathl. Hanbonee BbiCOKME 3HayYeHMs MOTOLLEHHBIX 03 B N0AE NONyYeHbl NpKU NPOBELEHUM KOMMBHTEPHBIX CKa-
HUPOBaHW OpIOLLIHOIA NOMOCTM M Manoro Tasa, a TaKKe CKaHWPOBaHWW BCero Tena. Bo BKYEHHBIX B 0630p nybimnKaumsax
He 3adUKCMpPOBaHO MPEBbILLEHNS NPeAesbHO A0MYCTUMOI 03bl 00/Ty4eHNs NNoAa.

3akntouenue. [pu NpoBeEHUM OJHOKPATHBIX OAHO(A3HBIX KOMMBIOTEPHBIX CKAHMPOBaHWN ¥ BepeMeHHbIX NpeBbILLEHME [0-
MycTUMOro nopora normoLéxHoi Ao3bl 100 MIp B Nnoae ManoBeposTHO HE3aBMCMMO OT 30HbI CKAHUPOBAHWSA, YTO NO3BONSET
Ha3HayaTb UcCefoBaHMe MU HaNMYUW KIMHUYECKUX NoKa3aHuin. OHaKo 3TOT NOpor MOXeT ObiTb NPEBbLILLEH MPWU MHOMO-
KpaTHbIX UM MHOrohasHbIX UccefoBaHMSAX METOAOM KOMMbOTEpPHOM ToMorpadum bpIoLLHOI NONOCTU M Manoro Tasa, a Tak-
e BCero Tefa npu TpaeMe. B Takux ciyyasx MynbTUAMCLMMNAMHAPHOW KOMaHAO0M CMeLuanicToB no pafuaLyMoHHoi beso-
NacHOCTW (Bpauu-pPEHTrEHONOM M KIIMHUYECKME CMELManuUCTbI) A0MKHA ObiTb NpoBeEHa AONONHUTENbHAA OLEHKA PUCKOB.

KnioueBble cno.a: 6epEMEHHOCTb; pa,U,VIaLI,MOHHbIVI PUCK; O03a 06ﬂyLIEHVIH OpraHoB; AuMarHoCcTuyecKaa Bu3yanusauus;
PUCK Aanda nnoaa Bo BpeMA 6epEMEHHOCTM; 06J'Iy‘-IEHME; KOMMbKOTEPHaA TOMOFpad)MFI; MOrNOLLEHHBIE 103bl B NNOJE.
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Evaluation of fetal absorbed doses from computed
tomography examinations of pregnant patients:
A systematic review
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ABSTRACT

BACKGROUND: Currently, no systematic data are available on fetal radiation exposure as a result of radiographic studies
during pregnancy. Consequently, there are no approved methods of its calculation that can be used in clinical practice. It is
especially relevant for computed tomography scans as it is a widely used and highly informative method of diagnostic imaging
associated with high exposure levels.

AIM: to systematize currently available data on radiation dose absorbed by the fetus from computed tomography scans in
pregnant women.

MATERIALS AND METHODS: The search for publications in Russian and English was conducted in PubMed/Medline, Google
Scholar and eLibrary. The final analysis included 12 papers including 8 studies using human body phantoms, 3 retrospective
studies and one prospective clinical study.

RESULTS: Abdominal and pelvic computed tomography scans as well as whole-body scans were found to be associated with
the highest fetal radiation exposure. However, in none of the publications the fetal exposure limit was exceeded.
CONCLUSION: Clinically indicated non-contrast-enhanced computed tomography scans in pregnant women are not likely to be
associated with the fetal absorbed doses that exceed the limit of 100 mGy regardless of the scanned area. However, this limit
might be exceeded in case of performing multiple studies or if multiphase abdominal or pelvic computed tomography scans, or
whole-body computed tomography scans are performed in patients with multiple trauma. In these cases, a decision regarding
the need for these investigations should be made by a multi-disciplinary team (including radiation safety specialists, diagnostic
radiologists and clinicians) based on the results of additional risk assessment.

Keywords: computed tomography scans; pregnancy; radiation risk; organ dose; diagnostic imaging; fetal absorbed dose;
fetal risks pregnancy radiation.
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Rl IR TR

SCERER | BB | IR R R -
AngelZ% N, 20084E[15] NES ImPACT; MC; CT Expo
BeganoZ: N\, 20204 [33] TLD VirtualDose CT
Doshi%s A, 20084F[36] TLD FRARE TLD A & 45 2R
Kelaranta®$ N\, 20174F[14] MOSFET ImPACT MC
VodovatovZ A, 20214E[8] A NCICT3.0
GiletZE N, 20114E[37] TLD R TLDI £ fr 45 51
GuE A, 20094 [13] MOSFET *E?EMOSQAECT@;JJX%E@%
JaffeZE N, 20084F[26] MOSFET HRPEMOSFET I & 1Y 45 1

¥: TLD (thermoluminescent dosimeter) Jefg#ABENFIES; MOSFET (metal-oxide-semiconductor field-effect
transistor) JEFEMOS G U AE 2.

2. PRI T R A

ik | PR RBGRRB
Lazarus®¢ N, 20095[29] (] Jog 2 A PR 9 ANVE
Goldberg-SteinZE N, 20114F[16] [ AP 1 PR BT 7 ImPACT
LitmanovichZE A\, 20094F[32] AT RE M I1E R AT 7% ImPACT
Lazarus®E A, 20074=[30] [m] e A i PR AF 75 AV
2R3, WABI BT EALEZ H R
TRMES | CTHWEB B Wb | g, | DHERE
AngelZE N, . B _
920084F [15] LightSpeed 16, GE 120 100 - 300 1. 375 5-36 46. 2
Definition Flash N
st _ HpRs
gggggﬁﬁ CT (Siemens 120 85 1.5 28 - 38 325%{}_@%%?
Healthineers, Germany) AL
Siemens
Sensation
DoshiZ§ A\, 16 Siemens ~ ~ ~ 32 em—— I ERE ST
20084F[36] Somatom 100 - 130 125 - 250 1.25 3540 27 em——5I %
Emotion / Marconi
MX8000
LightSpeed 4
GiletZE A, LightSpeed 16 ~ ~ 5 10, 18
20114E(37]  LightSpeed 64 VCT, 120 100-500  1.375 1.5 32 32
GE Healthcare
GuZE N, LightSpeed 16 _ 22 cm——RWEE
013 13] i e 80 - 140 100 1.375 15,2031 26 e
Kelaranta®s . B 27 cm——HH;
A 20174 nghtspeé‘é OFWCT joo-120  100-300  nars 12 %P 32 cn——JH
[14] 94 cm——Hifs
Ingenuity 128,
Philips
Vodovatov&:  Somatom Definition 8, 10, 12
N, 20214 AS, Siemens 100 - 130 60 - 142 1.048 -1.5 15, 20, 25, 33
[8] Somatom Scope, 30, 35, 38
Siemens
Emotion 16, Siemens
st ; =
JaffeSe A\, @M ILightSpeed 140 300-380 0.9-1.75 5 32

20084 [26] 16-MDCT
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XWEER | CTARME BE W | wemy | PP | eEx ammmsm
Either single—
detector row scanner
(CTI GE Healthcare,
Lazarus® N, Waukesha, WI), 4 B B B .
20074£[30]  MDCT Lightspeed: GE 140 5-40 L
Healthcare) 16-MDCT
Somatom; Siemens,
Malvern
LazarusZE N, ?ﬁﬁg
- - - - - H
20094 [29] JEERFN NG 7
Litmanovich o\ yoon 1 0obicood e
2 A, 2009 VCTg P 100 200 0.984 5-36 ME Bk 2 2 AL 17
HE[32] 19.846+2.98 cm
LightSpeed Plus,
Goldberg— nghESpiicé 16dPr0,
SteinZ A, 1ghtopee 120-140  180-716 0.9-1.5 5-36 RN
20114 [16] Qx/I, HighSpeed
RP, HighSpeed CT/GE
Healthcare)
Fho KT RFCTHFERING ) LRGP, ) R G Eds
SRR f&FRCTDI, DLP, PREEH, Bi& J LR Wi By 75 FE AR
mGy mGy X cm E ;: Slzigﬁ’ nGy !’ Slzj'gﬁ: mGy
FERERIIF 5 R
12 0.03 0.04
KelarantaZs A\, 20174 1.34-1.97 476. 63 - 20 0.08 0.09
[14] ' ' 582. 22 28 0.14 0.29
38 0.22 1.13
DoshiZfE A, 20084 [36] - - 35 - 40 0.23 -
BeganoZ N, 20204[33] 1.5-4.0 44 - 137 28 - 38 0.02-0.12 -
Giletd# N, 20114 [37] - - 5-32 0.33-0.77 -
15 0.13 0.17
GuZE N, 20134E[13] 8.1-14.7 - 20 0.21 0.33
31 0. 26 0.37
8 0.09 0.09
10 0.10 0.10
15 0.08 0.07
VodovatovZs A, 20214F ) ) 20 0.13 0.09
8] 5.6-9.3  185-306 2% 0. 12 0.11
30 0.16 0.15
35 0.39 0.33
38 0.52 0.64
TE I RAF 5T
Litmanovich% A\, _ _
920094 [32] 5.21 105. 65 5-38 0.02
Lazarus®¥ N\, 20094 [29] - - L :IE’\HHI 0.22 -

: CTDI (computed tomography dose index) ——HL T i+EHLWZHAFEFEE; DLP (dose length product) ——jF)

ERERM.
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- #BCDL | DIP, W, | RURBHA | TE AR
mGy m6y X cm A B, “V9/E, oGy &, FIHE, 6y
TEFR TR 5
12 4.7 5.1
KelarantaZs A, 5 g3-3.9] 102.34- 20 5.5 5.8
20174 [14] ’ ’ 151. 86 28 4.8 4.9
38 4.8 5.1
5 —
12 14. 2
15 11.2 11.8
AngelZE N, 20084E[15] - - 20 8.5 :
25 12. 3
30 9.7
35 10. 4
GuZE N, 20134E[13] - - 15 6.9 -
Gilet% A, 20114E[37] - - 5 10, 18 32 15 - 20.5 -
TE s FRAF 7T Fh
Lazarus& N, 20094 [29] - - L :IE’\HHI 17. 1 -
Lazarus%: N, 20074[30] - - 5-40 16 -
—Steint
Goldberg—Steinz B 3 5-36 948 3

A, 20114:[16]
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