Pediatric Neuro—MRI
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I. SEDATION
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Sedative Agents

o8] 7}A kA 7F HALA B G oA AREH A 3t} (Table 1).

AF& £3Z AN (Pocral, chloral hydrate)¥} 9 FAME
pentobarbitale] 7}& @o] 2ol AFEo] 94-98%°) ©] &} Chioral
hydrate= QL #ESH Aolifoj A T o] HAA 5o IS 96
ApgElo] & kA AlEM AT M ol 221t 24704
B6A LA E 7+5) ol e sho} oA 50-75 mg/kg (25mg/kg WHE 7hE,
AQ U T FG 2g0lH)E AF Fogh 20-308F FE7] AFAHH Fo
2o wat 30-9087tA A7 JbEdith EAE-L FE, iritability,
hyperactivity, minor oxygen desaturationd o] & 4 24 A w3t}

Pentobarbital sodium (Nembutal)& barbiturate Al 9] SFEZEA F
WA 2 Zo| AALEH AT Eo] 97-100%0 o]t} 34 o] & ofol%t
olu] IV route® Zt1 YE Aol o] &3}t &L 2-3 mg/kg IV slow
pushZ 3t9 2 mg/kgE Al M7kx] w2 4 Y} B-2&L agitation}
respiratory depressiono]® 2-8%%ololA & 4 ok A AIZFL
dose-relatedol™ WA £F S Wol A& AF p
monitoring = & oF% st}

Opioids 2 opiates (morphine, meperidine hydrochloride, and
fentanyl)= AR T od ol AAA ] FEHOZ o] &HE IFA Y
20|} hyperesthesia W&o 7= &84S WA = vk A
AZzgo0] gloy dF oldMes AAEAE E 4 327 naloxone
hydrochloride®}= narcotic antagonist’t ATHE 2 o] A3 o th.

Midazolam (Versed)< benzodiazepineZl ol A 713 #o] z 7ol
o] £ 5= oZoltt H|RH 5% JAAZA anxiolysisEH7t oW IVE
Abgs o &3 By yvetga FHA Y FFel Ao

Az 23393 Qe GAE propofole] Jom ofA A= HFARAM
ANEAY AAE o] AFEHA Fout wmE FFUHALY EL
w2 gde A= b3 gy 35 sl Abgsfopnt o
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Table 1. Sedative Agents for Pediatric Imaging

Agent Class Effect Dose Route |Onset Duration
20-30 min
Chloral i . 50-100 mg/kg, max .
not applicable |Sedative . PO(PR) [{rarely up to [30-90 min
hydrate single dose 2 g K
60 min)
2-3 mgl/kg, max
Pentobarbital i 5 cumulative dose 8 |IV (PO, ) )
) Barbiturate Sedative 5-10 min 40-60 min
sodium mg/kg, not to IM)
exceed 200 mg
1 ugl/kg slowly IV q
Fentanyl . Analgesic, 5-7 min, max . 30-60 min for
i Narcotic i i v 1-2 min i
citrate sedative cumulative dose analgesia
4ug/kg
Sedative, 0.02-0.05 mg/kg IV,
Midazolam Benzodiazepine |anxiolytic, max bolus dose 1 |IV (PO) [1-5 min (IV) |20-30 min
amnestic mg
Sedative, 0.05-0.1 mg/kg IV,
Diazepam Benzodiazepine |anxiolytic, max cumulative IV (PO) [5-15 min (IV) |30 120 min
amnestic dose 5 mg
. . 20 mg/kg in 10% . i
Methohexital |Barbiturate Sedative X PR 10-15 min 45 min
solution
. . Analgesic, 0.1-0.2 mg/kg, max X Analgesia
Morphine Narcotic i IV (IM) (3-5 min
sedative dose 34 mg max 4hr
Analgesic, 1-2 mg/kg, max . Anagesia 1-2
Meperidine  |Narcotic g 9'g IV (IM) |5-10 min g
sedative dose 100 mg r
0.01-0.1 mg/kg,
Naloxone . Narcotic repeat 2-3min, i Max 20-30
i not applicable . . v 1-2 min .
hydrochloride antagonist titrate to reversal, min
max dose 2 mg
X 0.01 mg/kg, max 1-3 min; peak{Max 60 min
. i Benzodiazep- i
Flumazenil not applicable | . . |cumulative dose \" effect 6-10 but usually
ine antagonist . i
1mg min <30min
(from reference 3)
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II. TECHNICAL PARAMETERS

MRS tj¥ 29 Ao} HAAA, head and neck, spine?] 3L
Agsted wl$ f83 Agygoltt. f, LoldA He AL deste
HAo Qa oJE3dE U AYEIE Hol2Z XA} Z-2 protocolTHE
ol &N E & ARE AL + ¢+ A7 A7IA FY}. Signal-to—noise
ratio® A 3171 Y3 AP F9d A -G IS HEstes A=
ZF 9 38lt} 4-571€9 o] ’3}9] oA gololA= A extremity coils
o] &35} brain MR I Aol A& spine MR7FAI &= 715 81T
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Extremity coil®] ¥% —}E}-T’— 5 standard head coil& ©] &3}

brain® spine MRE 94& 4 <l

élm

Brain

MAA 718l £3] 7|8 & dtsteE HAF Yl 4 ]UP TEEE
S Zl37] s BE FolollA
sagittal T1-weighted image: Z <& o]t}. Standard parameter-‘é TR
500-500 msec, TE 11-20 msec, 3-5 mm slice thickness (1-mm gap),
192x256 matrix, and one excitation®] 9. 1871 € |3}l A axial T1- and
T2-weighted imageE EF A=l ol#& 6719 o[slolA] white matter
maturation®] T1-weighted image°l Al 7174 & Ho|W, o|F 187F& 7t A=
T2-weighted image7} brain maturity® B Ed ¢ $-83td. uetA] gyral
or sulcal patterns ¢ structural abnormalitys= 6719 °|3tal A&
T2-weighted image”}, ©]F 2+ Tl-weighted image’t ¢ E=&°] €t Tl
informatione © & 47) 93] inversion recovery sequence® ¥ %=
9o} Alzke] o] Z 3 w@kA] motion artifact’t & spin echo 600/11-20

sequenceS o] €3} it} Cortical dysplasiazr< 22 cortical

£3] corpus callosum¥ cerebellum)



abnormalityE 27| 93| spoiled GE (SPGR, 3D-FLASH, T1-FAST)
sequence® 1 mm ©|3}¢] 22 AH FAZ F A7+ Yo Tl-weighted
image® ¥& 4 Ut T2-weighted image ¥ 4-5 mm slice thickness, TR
3000-4000, TE 30-60 (first echo) and 70-120 (second echo), 192x256
matrix, 1 excitation® 2 A=t} 12789 o]d FGoldl A= F2 83
B7] W& TR @& ZA st Aol #28tth Fast spin echoS o] &8
TX A2 parameter TR 3000-4000, effective TE 17-100 msec, echo
train length 8% 3t}

Mid-fieldi} low-field MR scannerZ & WEE uhdt T1-weighted
imageE 47| ¥E A7t 2o IRY 3D GE with gradient spoiler®
o] &3t Aol F.

Coronal imageE W7 WEA Ao schizencephaly,
holoprosencephaly, periventricular leukomalacia® E. =4 E£3 =t}
HFGSotol A FF FH FXEFY BAE otel= U E coronal
image’} B2 =290 ®H}

T2x-weighted GE image+= trauma, vascular malformations old
hemorrhaged R <H #-838Fch

2ot A AAET FFeke] Fofo] 2] g Eo MRe] B &
&, o2 HY 2F5HF=AMe] o). Choroid plexus tumor,
pineal tumor (germinoma), medulloblastoma, PNET5 ¢ ¥ &S5 ¥4
BE Tt MolE B HA FHFY 2H9FY MRE X 335te dojof

Ela=
Spine

Spinal dysraphism& A& wjol= xS sagittal T1-weighted
image (TR/TE = 600/20)& 3 mm thickness & 4& & 3= ¥
axial T1-weighted imageE <=1}

Scoliosis 2ol 4 & coronal image’t 28 ABE Fu 3 H o
2} oblique sagittal &=+ oblique axial imageE @ +¥Tt}. Split cord
syndrome©] &4 HH axial T2+-weighted image”} cartilagenous or
calcified spurg& ZedH =Lo] "o},

Dysraphism$l©] myelopathy 7} 942 W= axial T2-weighted
image, sagittal T1-, T2-weighted imageE 91 contrast enhancement 7}
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Ao}ol| A= cerebral vessele] ¢ pulsatiledte] o] & Q1§ CSF
flow artifact 7} EAlolt}. o] & high-field strength MR scanner®; long TR
sequenceol A O A&ttt @A HEE Y scannere ©1& S5 AT flow

compensation and motion suppression technique®] 7H& &t}
Proton MR Spectroscopy

MRS 94 ¢8& Y9 At F%3 radiation necrosis® ZHE,
Canavan’s diseaseZ& 2% metabolic disorders, infarctions ©] .
Hydrogen MRS”7} ®t} &3] 220l phosphorus MRS} ischemial A
Tgo] & 4 9t} PRESSY STEAMS ©] &3 single-volume techniques
0] 23t} Lactate™ premature babyolA AAHoz2E BY + qont

term gestation®] ¥l HolA &+
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