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OcHOBHble UMNYJIbCHbIE NOC/NEe0BaTeNIbHOCTH Giack 2o
B AMarHocTUKe abgoMMHaNbHOU NaTonoruu

E.M. Coiprawes' ?, ©.3. Kagpipbepanesa?, J1.P. Abynaase’,
[.C. Cemenos', E.I'. Mpusanosa’

" Hay4Ho-NPaKTUYECKMIA KIMHUYECKWIA LIEHTP AMArHOCTUKN M TeNeMEeANLIMHCKUX TexHonoruiA, Mocksa, Poccuiickas ®epepaums
2 HaumoHasbHbINA MeMUMHCKUIA MCCIE0BATENLCKIA LEHT aKyLLepcTBa, TMHEKOMOrM 1 NepUHaTONorM MMeHK aKafiemuka B.U. Kynakosa,
MockBa, Poccuiickas Qepepaums

AHHOTALNA

MarHuTHo-pe3oHaHcHas ToMorpadus SBNSETCA OAHUM U3 OCHOBHbIX METOJ0B AMArHOCTUKM 3ab0neBaHuiA OpraHoB bpioLw-
HOM NONOCTU M 3abpHOLLMHHOIO NPOCTPAHCTBA, KOTOPLIN NO3BOJSIAET C BbICOKOM AMarHOCTUYECKO TOYHOCTBIO M BOCMPOM3BO-
AMMOCTbI0 BU3YasM3MpoBaTh 04aroBble WM AuddysHble U3MEHEHUS MapeHXMMATO3HbIX M NOJbIX OpraHoB. MarHuTHo-pe-
30HaHCHas ToMorpadus MMeeT onpefenéHHble NMPeuMyLLecTBa nepes KOMMbIOTEPHON ToMorpadueil B YyBCTBUTEBHOCTM
W cneundUYHOCTY OMpesieneHns NaToorUyecKUX U3MEHeHMIA MapeHXMaTo3HbIX OPraHoB, Xen4eBbIBOAALLMX NyTeN U Npo-
TOKOB MOZKENYA04HON Xene3bl, OPIOLLMHbI M OpraHoB 3abpHOLUMHHOMO NPOCTPAHCTBA.

MynbTUNapamMeTpUYecKuii NPOTOKON CKaHMPOBaHMS NpefocTaBiseT WHPOPMaLMIo He TONbKO O B3aWMHOW Tonorpadum
OpraHoB M UX CTPYKTYpe, HO M 0 (YHKUMOHANbHOM COCTOSHWM TKaHEN, YTO NO3BONSAET NEPENTU OT CTPYKTYPHOM K (yHKLMO-
HanbHOM OLEHKe U306paeHuid. B bonbluMHCTBE CyyaeB CTaHAAPTHBINA NPOTOKON BKIIOYAET CKAHMpOBaHUe OpraHoB bpioLu-
Hov nonoctu (T1-/T2- n anddy3nNOHHO-B3BELLEHHbIE PEXMMBI) U KENYEBbIBOASALLMX MPOTOKOB (MarHUTHO-pe30HaHCHas Xo0-
NaHruonaHkpeartorpacms), Npu 3ToM AaHHbIA NPOTOKON MOXKET ObITb 3HAYUTESIbHO COKPALLEH UM OMOJIHEH B 3aBUCUMOCTH
OT LieNieii MCCne0BaHNs U COCTOSIHUSA NaLMeHTa.

CyuiecTBytoLme TexHUYECKMe pa3paboTKW M AOCTUMEHMS MO3BOMAIOT YNPOCTUTL MPOLIECC CKAHMPOBAHWUS U COKPATUTL
BpEMsl Ha NOMyYeHWe M300paXKeHW, NOBLILLAA NpU 3TOM BOCMPOM3BOAMMOCTb METOAMK B PasHbIX YYPEXAEHUSX 30paBOOX-
paHeHus.

KnioueBble cnoBa: MarHWTHO-pe3oHaHcHast ToMorpadus; MPT; npoTokon ckaHupoBanus; MPT opraHoB 6proLLHoiA nonocTu
1 3abPHOLUMHHOrO NPOCTPaHCTBA.
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Basic pulse sequences in the diagnosis
of abdominal pathology

Egor M. Syrkashev"?, Faina Z. Kadyrberdieva?, Liya R. Abuladze',
Dmitriy S. Semenov', Ekaterina G. Privalova'

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation
Z National Medical Research Center for Obstetrics, Gynecology and Perinatology, Moscow, Russian Federation

ABSTRACT

Magnetic resonance imaging is used for diagnosing abdominal and retroperitoneal space pathology, which allows visualizing
focal or diffuse lesions in the parenchymal and hollow viscera with high diagnostic accuracy and reproducibility. Magnetic
resonance imaging has advantages over computed tomography in the sensitivity and specificity of determining pathological
changes in parenchymal organs, bile ducts and ducts of the pancreas, peritoneum, and retroperitoneal space.

The multiparametric protocol provides information about the mutual topography of organs and their structure and
the functional state of tissues. This allows to move from structural to functional evaluation. In most cases, the standard
abdominal protocol includes T1-weighted images, T2-weighted images, diffusion-weighted images, and magnetic resonance
cholangiopancreatography. Depending on the objectives and patient’s condition, this protocol can be significantly reduced or
supplemented.

Existing technical developments and achievements make it possible to simplify the scanning process and reduce the time
for obtaining images while increasing the reproducibility of techniques in different healthcare institutions.

Keywords: magnetic resonance imaging; MRI; scanning protocol; abdominal and retroperitoneal MRI.
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L RMERGEA EEMLE (signal-to—noise
ratio, SNR) MJEMEK. &, MRIZfHEHFR#EH
fiEE ¥ (spin—echo, SE) FAHATHI, fEH IR
BTIAT2 I KL (weighted image, WID .
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WAL 6008) [2, 3]. 7EIELIFH T,
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H IR 50k A 0 A v B OB 2 TR
IR, A2 0 NP 3EAT (). X 2R
L5 FH AR AR FE 1R (spoiled gradient
echo, SPGR) [{IT LWI I {37 M- B Y i o Bkt
H e[|y 1% (Half-Fourier  Acquisition
Single—-shot Turbo spin Echo imaging, HASTE
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oi#Single Shot Fast Spin Echo,
SSFSE) [4, 5] (1) .
TIRT2HNA B4

{8 F B R & E ielRl % (single  shot  spin-

echo) JEFIZKIEB— [ T2WTY) F BB R L1708 i)
W], FEAKES R CETS . A G LE R 2 K
A RO PO Y, BT LR KPR AR X N2 3))
(IRBURR L B 2 PG, X e R B Akt 2 R
B, AR [ AT IWI X iz 51 B 5. 5 AUk
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IR RA T, FHRTHE ) JE 5 K T2W Y
JEFAR [ 38 B i o3 AT B R ARG K 2 R O
78 (UOTurbo fast low-angle shotfIFIRM Fast
inversion—recovery motion-insensitive) .

Fy— PP OT R RS SR SRR R BT
% (3D gradient echo sequence) , IXLLfF7
WHTIMEER . BUrkTHIER, eNaARB
SRR (] ZVIBE—Volumetric Interpolated
Breath-hold Examination, Z&fH NGRS
) [6]. XEFIRTFFLEE TR (L2-3%
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JUE 9 B R L I AR 2 T RO B . A, 1%
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{FFTIWT ) 53 — A B o3 A0 i ke 5 0t
ELFl, B AR XS LEAR, Gl ZE IR S5 I AR
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i v
TOSHIBA PHILIPS GE SIEMENS

k5
Spin—echo SE SE SE SE
Fast spin—echo FSE TSE FSE TSE
Single-shot fast spin—echo FASE SSh TSE SSFSE/RARE HASTE

FE FFE GRASSE, GRE FISP, GRE
Gradient echo T1-FE CE-FFE T1 SPGR FLASH

- CE-FFE T2 SSFP PSIF

. Balanced FFE

Steady-state fast-field echo TrueSSFP (BFFE) FIESTA True FISP
Fast scan FFE TFE Rapid SPGR TurboFlash
Saturation bands PreSat REST SAT PreSAT
Fat, eater, and background FatSat SPIR CHEMSAT FATSAT
suppression

MR, Spin-Echo (HWEMIP) ; Fast Spin-Echo (YEEEMIS) ; Single Shot Fast Spin—Echo CHLIKIMAPE H JiE
Bl 5 Gradient Echo (FEE[EIYK) ; Steady State Fast Field Echo (Faz&iRi#Izmly) ; Fast Scan CHREITHT)
; Saturation Bands (HEFIYEEY) ; Fat, water and background Suppression (fg[i. /KA1 SUESIHIFH))
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Respiratory trigering
STD

SMS

Free breathing
STD

SMS

b400

b800

B9, 7EH e (FB) AR fiik (RT) _EAEFARRMLEF (50, 400, 800 mm?/s) fIkx#E (STD DWI) AlfH
5 (SMS DWI) Z Z9 Hon A S i L3 L AR M. I &4 B R 20 (ADC) o i FHARAES BUINA & /- 344
A A10: 304340 (5:56-18:13) , % FHSMS-DWI [ SEXy a5t (7] J93: 29088 (2:19-4:27) [16].

ﬁﬁﬂifﬁffEXQIﬁ\%EFH‘JE%H?I@W‘;“Tfjﬁlﬂﬁ
m R E D 2 )2 8 (simultaneous
multislice imaging, SMS DWI) [16] (E9) .
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SRR A B R IE AR L, B R A2 i
AT EE M., 2SHAR T RN
B B AW pE R, mE Rt A
wﬁgﬁmﬁﬁ,ﬁ@%M%mﬁﬁﬁﬁﬁw
ReVEAl .

ERZHIENT, BEHBSEIERRTRE
FETIWI. T2WI. DWI. MRCP, AiiR#EFZE(H K
A NG DL, XA 0] DLAA R BRM 7T
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