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FIURNILINITATITALLATRIATITBILILAY WA ARKUNARN INHT (MRI)
AUIATHTABUNTT 1.5 INFRT 2BILSINYTUTRTBNNAY

UszaeuUseue W.A. 2566

os

udnarfasdaauiiuinisuasiliniasnsaandesznis ludasafuusman Wia (MRI)

—_
e3¢

wuraldiiaandt 1.5 maan Walkudnisnsasdanniasnsasadaazataludonai
AN AN (MRI) 2ualiitienndn 1.5 maan BsflsreasiBundnunzian: Tsunsunng
T uazanssouzeanmissnnseasdeatunianian Tnaidasiifigoudnuniziansl |
d _sidws o |
Andafinmua |
2. wannanveduazniaTudiaaafuuimdn i (MR) Ml iu3nisdasliunnsguanud
NINANEIANERTNITUNNE NTENTNaIsITHgeimue lnef5udnesdasransienay
H1RTIUIBUATIATI98TE0zn e Tudag ARWUH AN TR (MRD) uaziRIgIHAIY

o/ v =3 ¥ o Y v i p A { a g
Uapaszeasinsnsasannsuingmaninisunng Tag §5udrafiuipandlienaimiain

Zte

NHA

[

vdgarfesianiuiidmsuviudnisnsaadinuriesnsaeadearnte udeaay

o
e3¢

HMAN AN (MRI) e Etiaandn 1.5 waan nne sl 80 NN.910 SW.988N84

-
=

€

UdafiaeiuEN1TR9aafiaergasnstanstnrnie g aRuwlman R0 (MR Sulaels

Fh eSCe
o)

e

wngn

Lo
e3%e

Fudradugdamuazenndliany Agunsolnisunnd uazianAuURmadsed Wy

U

Ao

nszuendaen Wndnen Aan sasid 35 faa (ugu

as

Vdverfinsnsnidedelandaeiniaensaenttnznis udasafuusmidn W (MRI) anud

<
e3ce

wngdiiuanalTuariuRnTauquagUts s flaniueg tuannguaneagsud ilasy

e 1

ANUaBAfETundlagargnasianautisaufizeindBeulesuda uasilgunsol

U
as a A =l L7

drauAnEnAlAnnsnsgu Tnagsudrduifiargramiauaraiuayulunsdingiasdia

Y

Tﬁ%umiﬁw%ﬁmw‘%ﬂﬂﬁ%’ﬂmnﬂ‘mf

T ob WHY WU @

AMENSTIUNITANVIUATIHALLDEAIUDIY U e¢ FWAY beoE
oA wavUsen1wus
o.WNTE AR

w &

@ ue35EWUS ANl




10.

1.

12.

!
o ol a

Hiudraduddamuardndrainodmaianieinssdnisunmdfidana@uamg winamw

G

foudy uarfdaedndeRunliliusnisunguag Tnegsudradugfaandtidnimariedn
Vo s as

fimadatidinfadmataniadniadnisunnddiesiiluysrnaulsafadzuazufimem

paaAAIIANITRIITIATEIRTITndaaznte udauARuLH AN WA (MR))

1
A

v o/ 7 Y o/ o/ v s 4 A’J’ J 1 = 4 d 1
Audradufannuardndnessdunnd Maanfufidedeninnieduinedfinfasuna
f3998789rn18 Fne ARULNIAEN WA (MRI) Tﬂﬂ@%’uﬁwLﬂurﬁﬂ@nﬁh?%w'wnﬁﬁqLﬁumi
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ALY 518N19A599 M| 5197 1A
@ |MRI: BRAIN, TEMPORAL BONE (IAC),SKULL BASE,ORBITS,HIPPOCAMPUS, o)) m,000 @&, 000
PITUITARY GLANND,NASSPHARYNX,NECK o ‘ B . V n
o |MRI: CHEST,UPPER ABDOMEN,MRCP ABDOMEN,LOWER ABDOMEN @ ;m,000 me,000
@ [MRI: CERVICAL SPINE,THORACIC SPINE,LUMBAR SPINE,THORACIC-LUMBRA SPINE, | o | @000 @000
SEREENING WHOLE éP[NE V o - N o |

@ [MRI: WHOLE SPINE 00 | wooo «&,000
&  [MRI:JOINT SHOULDER,ARM,ELBOW,FOREARMWRIST HAND HIP,THIGH,KNEE,LEG,ANKLE,FOOT | oe @m,000 e, 000
> |MRIBRACHIAL PLEXUS & @, 000 md, 000
o | MRI PROSTATE GLAND,ADDITIONAL SPECIAL COIL FOR MRI PROSTATE GLAND & ,000 ad, 000
& |MRA: BRAIN+NECK (CAROTID) 0o | @000 @000
«  [MRA: PULMONARY ARTERIES ¢ | &ooo ¢, 000
@o [MR: UROGRAPHY & v,000 Mmo,000
@ |MRA: THORACIC AORTA,ABDOMINAL AORTA,RENAL ARTERY © | «ooo w000
oo |MRA: LOWER EXTREMITY (FEMURAL ARTERY) o @, 00 ®/,@00
@a [MRV: BRAIN & <,000 e&,000
o« |MRV: UPPER ABDOMEN (PORTAL) ¢ | «ooo 0,000
o& [MRV: LOWER EXTREMITY (FEMURAL) « | @woo adooo
o |MR: USING GADOLINIUM CONTRAST MEDIA @ | @0 ©&,000
@/ [MR: USING GADOXETIC ACID DISODIUM FOR LIVER MRI (Primovist) [ o, moo e, 000
@w |MR: USING GADOBENATE DIMEGLUMINE FOR LIVER MRI < ®,a/00 0,00
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WA RN (MRI) 2unalsitiaendn 1.5 maan
H5udnsasfisssausandmanuaranenisnsaifedelsneasfiasfeflinadszdndaiiag
LATINLNNTATITUAAZTIENITIINNIAT [EIe BraIinBuAEn19ns99 FaeirdeinTe
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AMANKREIRANIE

LASBIASIFDILIZNNY AL ARUUHIARA WA (MR]) 2R (NSagnd7 1.5 (s

1. %’mqﬂssmﬁﬂ'ﬁsf%\a'm Lﬁﬂ?%tﬂuLﬂ%ﬂqmfiq%ffx’m:ﬂ'ﬂqéwmmﬂ@hu FOHRUINUNIAAN (WA

AA9F9 (MRI) FanfiuaRWAnNg (RF)

2. AMANEMNIL

2.1 STULUNIMANYAN (Main Magnet system)

211 iinsruuusddndainBesan (Superconducting Magnet) Tnefiannsidineas
auHuimnANTunnsTHm 7 1.5 maan szazaNenIuinAnTannTey (magnet
with cover) ({1fis 160 u.

212 fsruuAIuANENUSIUNIMAN (Shielding) ¥Tin Active Shielding Tnefiidiuuss
wimAnfiszAl 0.5 mT (5 gauss) agnnetutias MRI Aidwuawiniu

213 flszuudasiunissunoumnumdniiiineinnisindeuiivasiaqiidng
D AMINUNIMANNGN Ferro Magneticfita@nnulin Tndusiman Taeidiusyuy External
Interference Shielding System

214  fArainaNerasssusman (Magnetic Homogeneity) fifina LB RS
maﬂﬂuﬁﬁl,ﬁumquéﬂma 50 cm (d1fiu <1.5 ppmVrms TaedaAnd 24 Plane
plot/20sampling point per plane

215  faruuuiumnsainanarssaunsuimdnuunasdeaiaiaadinliue
Tmﬁmﬁmﬁm%mw‘fmﬂé’mTuaﬁ’ﬁLﬁﬂﬂmﬁ’umwLﬁﬂuﬁtﬁﬂmﬂ‘i’mmﬁé’ﬂmﬂﬂ
AINERIHLIWAN (Advance High Order Shim System)

216 #fdnsntagy Redifenmanti Eusruunasifuiisn Bol off rate = 0.0

I/hour.
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2.2 STUUNRINWHINANIZIATA (Gradient System)
221§ aoanuseluudazunw (Each AXIS) Tsisinndn 45 mT/m waz Slew rates
(T/m/s)Tuusiaz unu (Each AXIS) Tuigindn 200 T/m/s
222 farusiEnswuUBInseia
223 fiadganmiunisHudmsunisadenn (Scanning) atwsaiiasinlnes
P aTr 0 VA P AR At SRy Ty (Duty cycle = 100 %)
224 fazuudrandw i ¥isuge Grodent Taluudazunaunu Tned
wsIFUNRgegalaifiaanda 2,000 Taasi (Volt) uay nszualfingegalitiaundn
625 uanuls (Ampere)
225 fszuunisatuguatadeauiiiadutunisinemlnelEsruimanidy
(Water Cool)
2.3 szuuwﬁuﬁwq
2.3.1 iluszuy Digital AfdmantassFymisuaztseunana Htinandn 18 4o
(18 Channels)
2.3.2 § Receiver Bandwidth (siipeindn 1 MHz siades
2.3.3 §ABnsAuRNuATansn Spatial Absorption Rate (SAR) fiimsnzas
2.3.4 #szuuanideesunan Acoustic noise reduction
2.4 STUUABNRAABIATUANNITHINNIN
dugaranfiamasarugunisitutuntsnsiefiasuastiaanmeadaasiivionas
nsa9laEaINNTRYInasiFnane st anRea il (Multi-tasking) Taeignansavinau (@ Gitisandn
fame (1 i’i Fl@ Patient registration, Patient pre-registration, Scanning, Image reconstruction, Image

Viewing, Post processing, Filming, Data Storage. wigalusunssnistiemtunismsaesnnegiiaey
1 1 v 3 ] s J
aanginee [Fivissnanieeal]
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2.41 FTUUABNRIADSAFEZ9N N (Image Processor)
2.4.1.1  3¥UU Computer fitia%19nm (iuszuy Multi processors atiatias 2
#a Tnel¥ 64 Bits CPU AifiAaaSa CPU Titiaandn 2.4 GHz
2.4.1.2 faumAanaRAMHTBENGN 8 Gigabyte
2.4.1.3 # Hard diskd w3y ifiudieyafueaanin (RAW DATA) auna Tutiagy
191 70 Gigabyte 4149% 1 @2 e nwuuy LCD 2u1a(siiaandn 18 fin
eaudanrassanmitliaundt 1280x1024 qm
2.4.1.4 Keyboard wW5as mouse
2.4.15 gnsniBansieiu PACS ua workstation
2.4.1.6 szuuiunw (DICOM Format) &9 CDuas DVD
2.4.1.7 awnanasiiaga DICOM TuUdeszuu PACS
2.4.1.8 fA2ua 1150 THN9USTHIRNIN (Reconstruction) Tuamisiivinnis
Scan Hlsisioendn 1,736 nwdeAnfiuuy FFT 256X256 matrix i Full field
of View w3a [(ifiasndn 10,388 nwsiaAunfiuuy FFT 256X256 matrix fi
25%rectangular field of viewl#e4s Scan Aag uaz recon(w3anniulutian
41 8 data set.
2.4.1.9 @1H190159A3152THN13M379 (Parallel Acquisition technique) TR
WUL sense WAY grappa
242  fszuumsnfiumaddmiuatuannisvinnisnsaatilag (Acquisition computer
system) WENTTUUDBNIINTLULABNAUADST a3 enwinet CPU AifiaanudaTu
Mavinusifiaendn 2.6 GHz 9149w 2 6in wianAusl Hard disk HUATNESLEYIANTS
Scan (Rsfiasndn 70 Gigabyte uATMHILAIMNINHEDENTN 4GB.
243 Tusunsunistiemlunismsaednenieniesruy Neurothead and spine

examinations)
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244  Tusunsunislieamlunisnsanaeniantusnenie s arteries and veins
Fammantimaaa iiouwuul contrast agent.uas 1l wonAUR MRI Injector 41w
11A%89
245 Tusunsunstismlinisnsaainlauazssuumasai@aninla (Cardiac)
arursatieulunisnsaanag morphology, ventricular and valvular functions to
dynamic signal, coronary imaging and angiography. Hyadndtyy1mus1eraIfilay
WEBNIDATWULL LCD LLﬂmﬂ‘ﬁLLﬂ:gﬂﬂﬁuﬁmﬁv’mﬁﬁ'mwﬁwm FaAaDa
(Magnet Covenlnatszuulana (Wireless) "ifqmmiﬂfi'ﬂﬁfyfywmaiﬁqqmﬂiwmﬂ
fulaelHlitinandndailfie Vector ECG (2 Channel ) , Respiration , Pulse
246 TUsunsunistaulunisnsaagonzassneniatuudinnlenuastasio
(Body)
2.47 TUsunsunistiemlunisnsasdeniaiionniileefidumsde (Oncology)
2.4.8 Tusunsunistiemlunisnsaadinus (Breast) dmsunsaaifiand breast
lesions wazm3a9gsilicone implants WiaNfiufiszuy Parallel
Acquisition technique UL GRAPPA %38 K-Space Base Lﬁﬂlﬁumﬂm%’]?uﬂ’lim’i'm
2.49 T‘Ll'iLLﬂﬁNT"ﬁ\‘lﬂuefuﬂﬂ‘im’ﬂ@ﬂﬁxﬂﬂdquﬁi'w‘] (Ortho)
2.4.10 Tusunsunnstieudmsunsaadin (Pediatric)
2.4.11 Tusunannistienlunisvinesdsamienisuwne (Scientific)
2.4.12 TUsunsun13 ®599 WU variable 3D TSE sequence

2.5 Aggilag (Patient Table)
251 swnsaduiwsingaeTiGifinsnds 200 kg wiantunuauntaARouilH

Tnednluifaitbomduniananadnmetudausine
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2.6 gUNsIAIMSUTUATYYImM vital sign andilan
9 Y

2.7 @

2.6.1 f Respiratory trigger 1l Mam3y pulse sequence 7l free breathing
2.6.2 # Peripheral pulse trigger
2.6.3 VCG (Vector Cardiogram) gating #38#ndniiat#4aniu function n1sms99
Wlauaznaanden
AATNEINITA NS RS9 E1ag
2.7.1 Field of View zgqqﬂ‘faivﬁ'ﬂﬂdﬂ 500 RAANAT
2.7.2  Min Slice thickness d1%15U 2D image ¥R (1A% 0.1 ARANAS
2.7.3  Acquisition matrix §uga (sisinndn 1024X1024
2.7.4 Min partition Thickness 3D ({81141 0.05 mm
2.7.5 Min slab Thickness 3D (3#1nnd1 5.4 mm
2.7.6 In-plane resolution (3%1NN97 9 micron.
2.7.7 A1A1gAE89 TE @50 Gradient Echo uaz Spin Echo Tsinnndn 0.50 ms
3.2 ms ANNAAL
2.7.8 ﬁhw‘i’ﬁqmm TR dm3U Gradient Echo ua% Spin Echo (#81nndn 1.4 ms uaz
6.2 ms ATNAAL
2.7.9 mmiaﬂ%’mﬂ’zwmﬂm‘imwdqmm7ﬂ'ﬂo‘iq@ﬂqﬂ?ﬁﬂﬂa¢iﬂLﬁm 205 mm
Tnanis msa991nn15lE coi ﬁﬂaqﬁqwuuﬁqﬁﬂwLwiﬂ:dquuﬁqﬂ%wmw'aﬂﬂm
i Tnfinmuudazdonszimuasdunminfunimainnist coil duqasas
NN LATENTN2E8R e B A uEmMANTIBs NN Faadnnig
2.7.10 fl52UU Scanwuy Parallel Acquisition Techniques @9 x3nastivinenlE T
yn Coil 413 Scan Treaansngaatinas Scan G REETRE AR R s e
gogalitianndn 12 Win9ean1s Scan wuuUnABeszuunievineml® Algorithm wa
image base WA K-space Base uaz inmuluyndirmseasnisscanuazt8lEnn coil

UATNTT scan NAIUMAIRBINTIYN sequence

T ed
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ANZNITUNITNNUATITALLDIANUIIY

L2 A -
B‘M dnan odod
e ELaN  wawUsEAWuS AUD.re ;

0. U8R

- w & 4 §
o UEATTNUS  29ANA A% m‘uf f\oc‘r
L1

WAUTEMNY a9%0




~12-

2711 fszuvdunisiadenimrssnmiifinannnsfiguasindenimdnanende
adpazneluinmeanionbingesyin andin Taedowissmamanuudaasin
n5ufilanis Scan WianntsdumazasninTnesnlud® (Motion correction) Tns
AMM150%191TER9NT Scan 2D U@z 3D Examination WALTEUUNNS scan WUy
radial 2D sequence Aig u1TauATEN 15IAA WM TETanW T2 Dark Fluid, STIR
contrast imaging, inversion Recovery T1

2.7.12  f9¥uUu Automatic slice positioning 114 3D MR Brain #15u4a@1umnia s
mﬁ@mﬁusfumiﬂ']éﬂqmﬁumv’hms scan TR lFsumianRatuntg scan 3D
MR Brain

2.7.13 & High resolution 3D sequence #1115 Dark Fluid, T2 and T1 T#T&ya Brain,
Body waz Orthopedic imaging # High resolution 3D Gradient Echo sequence #1151
Brain Scan Lﬁ'lilﬂ 190N Susceptibility Weighted Imaging Lﬁﬂﬁ’l Small bleeding,
stroke, detected Hemorrhage, vascular territory affect %ﬁmmﬁﬂuﬂm deoxygenated
hemoglobin (&ne (i TnavinntsadrannTivinuitusd SWI uaz venous angiography
(MIP of thin Slice block)

2714 gwnsvimsnsssnnelasrazesaafediasesadanilfan s
Lﬁﬂ?%ﬁ'mﬁmq@ﬂfi’m:wifmquﬂzl.ﬁuLﬁ'ﬂmm’m*ﬁﬁmLﬁﬂqfﬂﬂTﬂﬁﬂﬂimqumﬂT%

FIHNUNTTINCOIlFANTAD Head, Neck, Spine, Body

3. aARIAARNINY (RF Coil)

3.1 91ARIATUATY Y1 ATBUARHNIIATITNTEULAMIUS N eaenuasingg (i Saans
azmantunisfings Taeliszuu Matrix Bsssnsotinnaandm3iunsaeditosdensussrene
WIBNTIM 76 YARIA (76 element) WAz NIT0 EE BT Uy oy 1dlH 18 daedudyyromden
fdunanansaieasineruaadeaidadbifesihnmsdavingas midew evunaonils
MII999NY

U WU WHUT ol
ANENTTUNIIAVUATILALLDEAUTI /x’ﬁﬁ/c)& damen bdod
eANBfLAN  WedUsEn s A0 =)
bunula  wdudbndy 3
aUNITERUS  29inm
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3.2 fitnsdmsulfiduunansudeyorobitioandt 10 dasemsnsntfunaaadeu el

W5auMH (10 Coil connector)

3.3 srunaaannsaitostiunsanfiirueief (idnsinnisusuudsdnsnagieunts e

WalmdsudinluTussasuda (No tune coil system)

3.3.1 Head Matrix coil [{#gagm 12 Channel coil mode 1 %

3.3.2  Neck Matrix coil TH{#gagm 4 Channel coil mode 1 %

3.3.3  Spine Matrix coil (#{égagm 24 Channel coil mode 1%

3.3.4  Shoulder coil 1 4@

3.3.5 Body Matrix coil [%{#gegm 6 Channel coil mode 2 %

3.3.6 CP Flex coil, Large and Small T{#gegm 4 Channel coil mode 1 g#
3.3.7 Coil storage cart 1 %@

3.3.8 Knee coil 1g4n

4. Sequence WRZNMTAFWAMANT AMIUN1sATIAELY

4.1

Sequences

Spin Echo (SE): Single Echo, Double Echo and Multi Echo (up to 32 echoes)
Inversion Recovery (IR)
2D/3D FLASH (spoiled GRE)
2D/3D FISP

2D/3D PSIF

PSIF Diffusion

2D/3D TrueFISP

2D/3D MEDIC

2D/3D TurboFLASH

3D VIBE

U eb

ey WU em
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et wesUseawus aste
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4.1 Sequences (#i®)

- 2D/3D TSE

- Speeds up dual-contrast TSE

- 2D/3D RESTORE TSE

- SPACE

- 2D/3D TurbolR

- 2D/3D HASTE

- 2D/3D HASTE IR

- 2D/3D Single Shot TSE

- 2D/3D Time-of-Flight (ToF)

- 2D/3D Time-of Flight (ToF)

- 2D/3D phase-contrast

- ce-MRA sequences

4.2 Acquisition and Reconstruction Techniques
- Diffusion-weighted imaging

- 1D/2D PACE (Prospective Acquisition CorrEction)
- Whisper Mode

- LOTA

- Elliptical

- Inversion Recovery

- Dark-blood inversion recovery

- Saturation Recovery

- Presaturation technique

- Tracking SAT Bands

- Fat saturation

- Water saturation

o | o
UIU e UHU LAUY o&
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4.2 Acquisition and Reconstruction Techniques (sia)
- Quick FatSat
- Fat excitation
- Water excitation
- Silicone detection
- Magnetization Transfer Contrast (MTC).
- TONE
- GMR
- Freely adjustable receiver bandwidth,
- Freely adjustable flip angle
- Half-fourier technique
- Multi-Slice/Multi-Angle function
5, ﬁ‘ﬁug’m MR Pulse Sequences #1H190A999319N18 (HASUATNAI WA
5.1 9zuulsraIv (NEURO) ﬁ"gﬂﬁﬂﬁ"dﬁ’aﬁ
- Tusunsna3n9nm Temporal bone ﬁmmsﬂﬂ%wmwm:qﬂm{fy’ﬁu
- Tusunsumsranaasden (MRA)
- TUsunsunsmsas namsranismazasinla@mas (CSF Flow Andlysis)
5.2 Body flymendasor]

TUsunsHaMSY T2 and T2* measurement

Tusunsud w3y dynamic liver

TU5uns1 MRCP and MRU dwsy Urography

TUsun98 Whole Body uaz Whole Body Diffusion

TUsunsudmiunismena BOLD imaging of Kidney

fTUsunsudm3uad1enan In phase, oppose phase WUL Gradient echo W& Spine echo
(DIXON Technique)

TIUWY ob  WHU
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5.3 Orthopedics ﬁ’qﬂﬁﬂﬁbdﬁdﬁ’

- Tusunsudmsunnsm999 cartilage and / or fluid in joint space

- Tdsunsudmiunismsaanszgn gy ialwa faran dawin fauin nszgnazinn nszgn
Yaile uaxfia

5.4 Spine composing for whole CNS

5.5 Pediatric Suite
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