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Missed-placed indwelling device eg ET tube

Abdomen

Abdominal free air/fluid

Abdominal aortic aneurysm if unsuspected
Rupture aortic aneurysm

Dissecting (leakage/rupture)
Pneumoperitoneum

Gut obstruction

Pediatric

Intussusception
GI tract obstruction (midgut volvulus)

Acute testicular torsion

Gynecology

Ectopic pregnancy
Twist Ovaian cyst
Acute ovarian torsion
Masive hemoeritoneum

Abruptio placenta

Vascular condition

Vascular tear

Acute deep vein thrombosis

Spinal cord

Fracture of spine/ subluxation of spine

Acute spinal cord compression

Pelvic bones

Severe pelvic fracture
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Simple guidelines for first line treatment of acute reactions to contrast media

Nausea/vomiting

Transient: supportive treatment

Severe, protracted: appropriate antiemetic drugs should be considered




Urticaria
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Scattered, transient: supportive treatment including observation

Scattered, protracted: appropriate H1 antihistamine intramuscularly or intravenously

should be considered; Diphenhydramine ( Benadryl® ) PO/IM/IV 25-50 mg; drowsiness

and/or hypotension may occur

Profound: consider adrenaline 1:1,000, 0.1-0.3 mL ( 0.1-0.3 mg ) intramuscularly in

adults, 0.01 mg/kg intramuscularly up to 0.3 maximum in children; repeat as needed

Bronchospasm

1.

oxygen by mask ( 6-10 L/min )

Monitor: electrocardiogram, O2 saturation ( pulse oximeter ), and blood pressure

B2-agonist metered dose inhaler ( bronchiolar dilators, such as metaproterenol (
Alupent® ), terbutaline ( Brethaire® ),or albuterol ( Proventil® ) ( Ventolin® ) 2-3
puffs; repeat prn. If unresponsive to inhalers, use SC, IM or IV adrenaline )
adrenaline

Normal blood pressure

Intramuscular: 1:1,000, 0.1-0.3 mL ( 0.1-0.3 mg ); use smaller dose in a patient

with coronary artery disease or elderly patient

In pediatric patients: 0.01 mg/kg intramuscularly up to 0.3 mg. maximum

Decreased blood pressure

Intramuscular: 1:1,000, 0.3 mL ( 0.3 mg ); in pediatric patients: 0.01 mg/kg

intramuscularly

Or intravascular slowly: 1:10,000, 1 mL (0.1 mg)

Laryngeal edema

1.

oxygen by mask ( 6-10 L/min )
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3.

Hypotension
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intramuscular adrenaline: 1:1,000, 0.1-0.3 mL ( 0.1-0.3 mg ) for adults; repeat as
needed or, if hypotension evident, adrenaline ( 1:10,000 ) slowly IV 1 mL ( 0.1
mg ) repeat as needed up to a maximum of 1 mg.

call a code 155

Isolated hypotension

o & w0

elevate patient’s legs 60° or more

monitor; electrocardiogram, pulse oximeter, blood pressure

oxygen by mask ( 6-10 L/min )

intravenous fluid: rapidly, normal saline or lactated Ringer’s solution

if unresponsive: adrenaline: 1:10,000, slowly IV 1 mL (0.1 mg) if no cardiac
contraindications; repeat as needed up to a maximum of 1 mg

if still poorly responsive seek appropriate assistance ( e.g. cardiopulmonary

arrest response team code 155)

Vagal reaction (hypotension and bradycardia )

ok~ w0

6.
7.

monitor vital signs

elevate patient’s leg 60° or more

oxygen by mask ( 6-10 L/min )

intravenous fluid: rapidly, normal saline or lactated Ringer’s solution
atropine 0.6 mg intravenously and repeat if necessary, after 3-5 min, to 3 mg
total (0.04 mg/kg ) in adults; pediatric patients: 0.02 mg/kg intravenously (
maximum 0.6 mg/dose ) and repeat if necessary to 2 mg total

if patient does not respond quickly to steps 2-4

ensure complete resolution of hypotension and bradycardia prior to discharge

Generalized anaphylactoid reaction

—_

call for resuscitation team ( code 155 )
suction airway as needed
elevate patient’s leg if hypotensive

oxygen by mask ( 6-10 L/min )
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5. adrenaline: 1:10,000, slowly IV 1 mL ( 0.1 mg ) if no cardiac contraindications;
repeat as needed up to a maximum of 1 mg
6. intravenous fluid ( e.g. normal saline, lactated Ringer )

7. H1 blocker, e.g. diphenhydramine ( Benadryl® ) 25-50 mg intravenously

Severe hypertension
oxygen by mask ( 6-10 L/min )

1. monitor; electrocardiogram, pulse oximeter, blood pressure
2. give nifedipine 10 mg. 1 capsule sublingual ( break capsule before give
sublingual )

3. transfer to intensive care unit or emergency department

Seizure or Convulsion

1. oxygen by mask ( 6-10 L/min )

2. consider diazepam ( Valium® ) 5 mg (or more, as appropriate) or midazolam (
Dormicum® ) 0.5-1 mg IV

3. if longer effect needed, obtain consultation; consider phenytoin ( Dilantin® )
infusion- 15-18 mg/kg at 50 mg/min

4. careful monitoring of vital signs required, particularly of SpO2 because of risk to
respiratory depression with benzodiazepine administration

5. consider using cardiopulmonary arrest response team for intubation if needed;
code 155

Pulmonary edema

—

head up position; rotating tourniquets ( venous compression )
oxygen by mask ( 6-10 L/min )

give diuretics- furosemide ( Lasix® ) 20-40 mg IV, slow push
consider giving morphine ( 1-3mg IV )

transfer to intensive care unit or emergency department

o o o~ w N

corticosteroids optional

References
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Thomsen HS, Morkos SK. ESUR guidelines on contrast media. Abdominal Imaging

Generalized anaphylactoid reaction
1. call for resuscitation team ( code 155 )
2. suction airway as needed
3. elevate patient's leg if
4. oxygen by mask ( 6-10 Limin )
5. adrenaline: 1:10,000, slowly IV 1 mL (0.1 mg ) if no
cardiac contraindication; repeat as needed up to

1. ESUR Guidelines on Contrast Media Version 5.0 ( 2005 )
2. ACR; Manual on Contrast Media- Version 5.0
3.
2006; 31: 131-140.
Refresh (F5)
Nausia/vomiting Laryngeal edema
Transient: supportive treatment 1. oxygen by mask ( 6-10 Limin )
Severe, protracted: appropriate antiemetic drugs should 2. intramuscular adrenaline: 1:1,000, 0.1-0.3 mL
be considered (0.1-0.3 mg ) for adults; repeat as needed or, if
hypotension evident, adrenaline (1:10,000 ) slowly
Urticaria V1 mL (0.1 mg ) repeat as needed up to a
Scattered, transient: supportive treatment including maximum of 1 mg.
observation 3. call a code 155

Scattered, protracted: appropriate H1 antihistamine

Intramuscularly of intravenously should be considered;  Hypotension

Diphenhydramine (Benadryl® ) POIMIV 25-50 mg;
drowsiness and/or hypotension may oceur

Profound: consider adrenaline 1:1,000, 0.1-0.3 mL.
(0.1-0.3 mg) intramuscularly in adults, 0.01 mg/kg
intramuscularly up to 0.3 maximum in children; repeat
as needed

Bronchospasm

1, oxygen by mask  6-10 Limin )
Monitor: electrocardiogram, 02 saluration ( pulse
oxymeter ), and blood pressure

2. 2-agonist metered dose inhaler ( bronchiolar
dilators, such as metaproterenol ( Alupent® ),
terbutaline ( Brethaire® ), or albuterol ( Proventi® )
( Ventolin® ) 2-3 puffs; repeat pm. If unresponsive
toinhalers, use SC, IM or IV adrenaline

3. adrenaline
Normal blood pressure
Intramuscular: 1:1,000, 0.1-0.3mL (0.1-0.3mg );

use smaller dose i a patient with coronary artery

disease or elderly patient

In ediatric patients: 0.01 mg/kg intramuscularly up
100.3 mg. maximum

Decreased blood

J pressure
r: 1:1,000,0.3 mL (0.3 mg ) in
atients: 0.01 mglkg

diatr

O ntravascularly sowl: 1:10,000 mL (0.1 mg)

maximum of 1 mg
6. intravenous fluid ( e.g. normal saline, lactated Ringer )
7. H1 blocker, e.g. diphenhydramine ( Benadryl® )

Isolated hypotension 25-50 mg intravenously
- 1. elevate patient’s legs 60° or more
- 2. monitor; [ pulse oxymeter, blood severe
pressure 1. oxygen by mask ( 6-10 Limin )
[ 3. oxygen by mask ( 6-10 Limin ) 2. monitor, electrocardiogram, pulse oxymeter, blood
W5 4 intravenous fluid: rapidly, normal saline or lactated pressure
n Ringer's solution 3. give nifedipine 10 mg. 1 capsule sublingual ( break
- 5. if unresponsive: adrenaline: 1:10,000, slowly IV 1 mL capsule before give sublingual )
(0.1 mg) 4. transfer to inensive care unit o emergency department
i if no cardiac contraindications; repeat as needed up !
] 1o maximum of 1 mg . Selzure or Convulsion i
W0 6.ifstill unresponsive seek appropriate assistance r’ 1. oxygen by mask ( 6-10 L/min ) 4
- (.9. cardiopuimonary arrest response team code 155) ' 2. consider diazepam ( Valium® ) 5 mg ( or more; 4
W = as appropriate ) or midazolam ( Dormicum ™)
Vagal reaction ( hypotension and bradycardia ) 051mg IV
W1, monitor vial signs 3. iflonger eflec needed, oblain consultaton; consider
2. elevate patient’ leg 60" or more phenytoin ( Diantin®)inusion 15-18 mghg at 50 mg/min _
3. oxygen by mask ( 6-10 Limin ) 4, careful monitoring of vital signs required, particularly of *
4. intravenous fluid: rapidly, normal saline of lactated Spo2 of risk to respiratory jon with -~
Ringer's solution benzodiazepine administration i
5. atropine 0.6 mg intravenously and repeat if necessary, 5. consider using cardiop team
after 3:5 min, to 3mg total (0.04 mglkg ) inadults;  *» for intubation if needed; code 155 vy
pediatric patients: 0.02 Intraver maximum
Uaton g oy 2 L1 |58 e
6. if patient does not respond quickly to steps 24 3 Thomsen HS, Mokos SK_ESUR gudoines on contast media
1_mnwmmdmw L Abdominal Imaging 2006, 31: 131-140.
bradycardia prior to discharge L | |

e/ By, o SIAT e

Pulmonary edema
1. head up position; rotating tourniquets ( venous

compression )

2. oxygen by mask ( 6-10 Limin )

3. give diuretics- furosemide ( Lasix® ) 20-40 mg IV,
slowly push

4. consider giving morphine ( 1-3mg IV )

§. transfer to intensive care unit or emergency
department

6. corticosteroids optimal

Pediatric Dose Schedules
Medication Drug Dose
Anthistaming Diphonhydramine 12 migkg intrawenously,
(Banedryl*) uptoSOmy
Corticostoroids Mothylprodnisolone 2 mgkg inravencusly
(Solu-Medrol ") loading dose
Diuretic Furosemide 1 mky por dose
(Lasix" ) Intravonously, maximum
total dose of 40 mg .
Actenaling -
Subcutaneously Adronalino 0.01mikg, repeat in -
(1:4,000) 15-30minutes maximum
0.3 miidose -
Invavenously o 0Amihg. opeatovery =
(1:10,000) 515 miwlos, a8 nooded  *
(maximum 3 midose) -~
3
Inhaied Bata Agonist Abutero! 5 mg nebulized in 2 m! :
(Provent® saline; two putts every -
Ventolin® ) 20-30 min as needed -
(90-180ug) 3
oo Alioging 0.02mghg intravonously
(of the 0.1 mg/mi sokiton)
overy § minutes as
nooded for parsistent
cordia 2
Mnimal intol dose: 0.1 mg
Manmum intial dose:
085mg (olontchi)
0.5mg (adoloscont) iy
T A i~
T DR [l



wuamansUHim lunsaindgilaelasunadiufesannisinansiiuisdadnsaunau

(nsdigilaavanai lalwnela wia cardiac arrest)

uWy CPR AngiiFss A2,C

Cardiac arrest

Code 155 Jdyed”

yunddlumela

A 4

‘ 5 &
unWngWeUIA Lty

911 BLS, ACLS

Defib a8y 4min

ns 155
“ Code 155

fngRasuu..”

FMU
ns 80101
Fuunne .
UsenALdganuEng
nd19C o e
asAann No.15

wadinlugainuig

Mobile CPR Unit ¥ ACLS
- Cart gngnidu Circulation
- defibrillator Airway
Breathing
Defibrillation
Drugs <

v v L e . v
auly IPD Tulnsdwnauunneianvasly

ayly OPD Tinsdnvianaiia EMS (4689)

o o s ]

D
3

=p

3 8
4295

2

21

A 4

Cath lab analu 90 min
ICU Hypothermla aelu 4 hr




unwuw CPRfin&ds 3
sruufuwmgidinhey

Cardiac arrest
vuadaf Livaale

¥

ns 155

g wenualufings u 3

A 4

“Code 155
finds 9w 3"

s1Un ds1
Tns. 70101

fomfivivi No.4
fufleansn
w1 llgaifiniug

fiu EMS
ns. 4689

vih BLS, ACLS
Defib amulu 4min
Fuveua ds 4
ns.70401-2
vin ACLS
Circulation
aruduihy Airway Mobile CPR Unit
A i
Breath -
Bunsaneuia ) ln.g Cart snamiu
4689 Defibrillation - defibrillator
Drugs
audutholl )
LT LY
Bunsodumaud
4189
Undy ER malu >

Cath lab nveu 90 min

ICU Hypothermia a1aTu 4 hr




uwu CPR #in 14 du
sruuFuwmandutiae

Cardiac arrest

Code 155

wundad ivelse

muunngd weualudin 14 du

¥ih BLS, ACLS

s 155

“Code 155
lone5tia1ng
14 du

37

4.2 Extravasation of contrast media
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developmental malformations
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AULAAINTITI Suspected In-Utero Induced Determistic Radiation Effects 911 ACR @Qﬁua'n (1)

Table 1: Summary of Suspected In Utero Induced Deterministic Radiation Effects*[4,5]

Menstrual or <50 mGy 50-100 mGy >100 mGy
Gestational age Conception age (<5 rad) (5-10 rad) (>10 rad)
0-2 weeks Prior to None None None
(014 days) conception
3rd and 4th weeks 1st—2nd weeks None Probably none Possible spontaneous
(15-28 days) (1-14 days) abortion.
5th—10th weeks 3rd—8th weeks None Potential effects are Possible malformations
(29-70 days) (15-56 days) scientifically uncertain increasing in likelihood
and probably too subtle  as dose increases.
to be clinically
detectable.
11th—17th weeks 9th—15th weeks None Potential effects are Risk of diminished IQ or
(71-119 days) (57-105 days) scientifically uncertain of mental retardation,
and probably too subtle  increasing in frequency
to be clinically and severity with
detectable. increasing dose.
18th—27th weeks 16th—25th weeks None None 1Q deficits not
(120189 days) (106175 days) detectable at diagnostic
doses.
>27 weeks >25 weeks None None None applicable to
(>189 days) (>175 days) diagnostic medicine.

*Stochastic risks are suspected, but data are not consistent [6]. For exposure to a newborn child, the lifetime
attributable risk of developing cancer is estimated to be 0.4% per 10 mGy (1 rad) dose to the baby. The potential
risks in utero for the second and third trimesters and part of the first trimester may be comparable, but the
uncertainties in this estimate are considerable.

$11319 estimate conceptus dose from radiographic and fluoroscopic examination (i1 CT scan ?9]}11161'1\1(4)



TABLE 3: Estimated Conceptus Doses from Radiographic and

Fluoroscopic Examinations

Examination

Typical Conceptus Dose (mGy)

Cervical spine (anteroposterior, lateral)
Extremities
Chest (posteroanterior, lateral)
Thoracic spine (anteroposterior, lateral)
Ahdomen (anteroposterior)

21-cm patient thickness

33-cm patient thickness
Lumbar spine (anteroposterior, lateral)
Limited IV pyleogram?
Small-bowel study®

Double-contrast barium enema study®

<0.001
<0.001
0.002
0.003

) =~ e

Note—Reprinted with permission from [7].

aLimited IV pyelogram is assumed to include four abdominopelvic images. A patient thickness of 21 cm is

assumed.

bA small-bowel study is assumed to include a 6-minute fluoroscopic examination with the acquisition of 20

digital spotimages.

CA double-contrast barium enema study is assumed to include a 4-minute fluoroscopic examination with the

acquisition of 12 digital spotimages.

TABLE 4: Estimated CT Conceptus Doses From Single Acquisition

Examination Dose Level Typical Conceptus Dose (mGy)
Extraabdominal
Head CT Standard 0
Chest CT Standard 0
Routine Standard 0.2
Pulmonary embolus Standard 0.2
CT angiography of coronary arteries Standard 0.1
Abdominal
Abdomen, routine Standard 4
Abdomen/pelvis, routine Standard 25
CT angiography of aorta (chest through pelvis) Standard 34
Abdomen-pelvis, stone protocol? Reduced 10

Note—Reprinted with permission from [7].

@Anatomic coverage is the same as for routine abdominopelvic CT, but the tube currentis decreased and the
pitchisincreased because standard image quality is not necessary for detection of high-contrast stones.
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4.9 LUINNNITLAON Imaging modality Glué’ﬂaﬂmm3nw‘§amﬁm1mmﬁﬂ Tunpag clinical

scenarios

4.9.1 94d® pulmonary thromboembolism (9)

@ o a3 o '
1 clinical @adou1nuazsuudos investigation UUEUIATY A1ua14 (American Thoracic
Society/Society of Thoracic Radiological Clinical Practice Guideline 2012)
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Suspected PE in Pregnancy

l

Present Leg Symptoms Absent l
CUS Negative
Abnormal / \  Normal
N dic {
v CTPA ondiagnostic
Negative |LLhnlLd”§POSitiVC l’ositivc%\lc’ tive
Inadequate
v
TREAT STOP CUS,CTPA| | TREAT STOP

Diagnostic algorithm for suspected PE in pregnancy.
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4.9.2 Trauma
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Ultrasound (1] modality of choice
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@ o <3
— 81a9d9 intraabdominal hemorrhage n3o hemodynamic unstable : 113711 CT scan N
o Y o .. Ay Yo o . .
uuzii1 119 (Iae fetal radiation dose 718517139 CT scan on abdominal and pelvis

dose 170 1A 25-30 mSv)

4.9.3 Acute abdominal pain (7)
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MANUIN
GI and Hepatobiliary system

CT Protocol Recommendations for GI and hepatobiliary system

A. Pre contrast whole abdomen for all abdominal studies.

B. Liver protocol arterial, portal venous, delayed 5 minutes
HCC, carcinoid, neuroendocrine or medullary thyroid cancer
All patients with liver cirrhosis
All first abdominal studies
Pre-op liver resection for any tumor
Unknown primary tumor

C. Cholangiocarcinoma protocol arterial, portal venous, delayed 15 minutes
Known cholangiocarcinoma
Obstructive jaundice

D. Pancreatic protocol for NET early arterial, late arterial, portal venous
Known pancreatic NET

Pancreatic mass (unknown cell type)

(Note: Known Pancreatic adenocarcinoma, pancreatic cystic tumor — late arterial, portal venous)

E. CT enterography CTA abdominal aorta, portal venous phase whole abdomen
Crohn disease
Inflammatory bowel disease.
F. Abdominal trauma protocol CTA abdominal aorta, portal venous phase whole abdomen,
delayed KUB (optional)

G. Routine abdomen — only portal venous phase.
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Patient preparation for GI and hepatobiliary system CT

Fasting

- Patients should have nothing but clear liquids at least 6 hours before the exam. The patients

should not be NPO, they should be well hydrated for the exam in order to decrease renal

complications from I.V. contrast.

Oral contrast

Total amount of diluted water soluble contrast 1000 cc is usually used for whole abdomen study.

If possible, 250-300 cc of water should be given to all patients when the patient gets on the

scanning table to ensure adequate distention of the stomach and duodenum.

Patients with suspected bowel obstruction do not require oral contrast because they usually have

air and fluid within the bowel to provide negative contrast.

Guidelines for administration of oral contrast

No Oral - Acute Small Bowel Obstruction

Water only
Protocol: 20 min prior — 400 cc, Table — 400 cc
Indications: all upper abdomen studies, GIST, Gastrointestinal NET, Small bowel mass, GI bleed,

Malabsorption/diarrhea, inflammatory bowel disease.

Water soluble contrast
Protocol: 60 min prior — 500 cc, 30 min prior — 500 cc, Table — 400 cc water

Indications: all CT whole abdomen studies except as described above.

Rectal Contrast

Rectal contrast should not be given in patients with recent colonic or rectal surgery or in recent

bone marrow transplant (consult with clinicians).

500 cc may be required to adequately opacifiy entire the colon.
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500 cc of water is used when suspected rectal GIST or NET.

MR upper abdomen (Liver, pancreas, spleen)

Indication Hepatobiliary and pancreatic disease.

Patient preparation Patients who are scheduled for 3T GE will be NPO (except water) for 6 hours in

order to perform MR elastography.

Sequences

Axial Thin T2 FS RTr

Axial Heavy T2WI FS RTr

Axial Single shot heavy T2WI

Axial Balanced GRE (GE-FIESTA, Siemens-True FISP, Philips- Balanced FFE)

Axial Dual Echo: In phase and oppose phase

Coronal single shot T2 FS

DWI: b 50, 500, 1000, ADC

IDEAL IQ (optional for 3T GE)

Axial pre-contrast 3D GRE T1W ( GE- LAVA, Siemens- VIBE, Phillips- Thrive)

Axial 3D GRE T1W Multiphase

Coronal 3D GRE T1W post contrast

Axial 3D GRE T1W delayed 5 minutes

MR Elastography (optional for 3T GE)

Axial 3D GRE T1W delayed 15 minutes

Additional sequences for hepatobiliary specific contrast agent

Multihance — Axial and coronal 3D GRE T1W at delayed 90-120 minutes



Primovist - Axial 3D GRE T1W at delayed 10, 20, and 30 minutes

Coronal 3D GRE T1W at delayed 20 minutes.
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Genitourinary tract system

CT for genitourinary system
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Seimens/GE)

e Nephrographic phase 90 seconds : dual energy
e Early excretory phase 180 seconds

CT kidney 1 CT kidney 2
(Upper abdomen) (Upper abdomen)
Indications | -Renal mass -Post radical nephrectomy
-Pre operative RCC
-Post partial nephrectomy of RCC
m’?awﬁ;’;ﬂw WNa CT scan of upper abdomen WKy CT scan of upper abdomen
Protocol Plain whole abdomen : dual energy Plain whole abdomen : dual energy
(Dual Post IV contrast: Post IV contrast:
energy: e Corticomedullary phase 40 seconds : dual energy e Corticomedullary phase 30-45 seconds : dual energy

o Nephrographic phase 90 seconds : dual energy

Protocol
other
machines

A A ~
Lﬂ’i@ﬂ@u“‘] N
711 dual

energy 1A

Plain whole abdomen

Post IV contrast:
e Corticomedullary phase 40 seconds
e Nephrographic phase 90 seconds
e Early excretory phase 180 seconds

Plain whole abdomen
Post IV contrast:

e Corticomedullary phase 30-45 seconds
o Nephrographic phase 90 seconds

WH/NB

Prefer dual energy

PACs

Routine upper abdomen

Routine upper abdomen

Workstation

Dual energy plain, corticomedullary phase and neprhographic
phase

Dual energy plain, corticomedullary phase and
neprhographic phase
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CTU 1 CTu 2 CTUS3 : split bolus /dose saving
Indication -Renal mass with hematuria -Hematuria 1°* time study -Microscopic hematuria, age less than 40 y.o.
-Follow up of urothelial cancer
wisngilon | -ldsiesliifudlszniuniseany rectal contrast Juisiealiifuilsemusiseany rectal contrast uifiealiifuisemurieany rectal contrast
material material material
-19% NSS IV 200 ml before start IV contrast 1% NSS IV 200 ml before start IV contrast -Scan whole abdomen plain study
10-15 minutes 10-15 minutes -4 30% of IV contrast
-NSS IV 200 ml #asa1n’it 1 IV contrast
-delayed 8 minutes
-Scan combine nephrographic/excretory
phase at 70 seconds after 2™ dose of
contrast injection (70% amount of IV
contrast)
Protocol Plain whole abdomen : dual energy Plain whole abdomen : dual energy Plain whole abdomen: dual energy
(Dual Post IV contrast: Post IV contrast: Post 2" contrast injection : combine
energy: -Corticomedullary phase 30-45 seconds : -Nephrographic phase 70 seconds : dual nephrographic and excretory phase about
Seimens/GE) | dual energy energy 70 seconds post 2" injection dual energy
-Nephrographic phase 90 seconds : dual -Excretory phase 8 minutes delayed supine e Prone low dose*
energy -+Prone 8 minutes delayed : low dose < 2
-Excretory phase 8 minutes delayed supine mSv
-+Prone 8 minutes delayed :low dose < 2
mSv
Protocol Plain whole abdomen Plain whole abdomen Plain whole abdomen
other Post IV contrast: Post IV contrast: Post 2" contrast injection : combine
machines -Corticomedullary phase 30-45 seconds : - -Nephrographic phase 70 seconds nephrographic and excretory phase about

Nephrographic phase 90 seconds :
-Excretory phase 8 minutes delayed supine
-Prone 8 minutes delayed : low dose < 2 mSv

-Excretory phase 8 minutes delayed supine
-Prone 8 minutes delayed : low dose < 2
mSv

70 seconds post 2" injection
e Prone low dose*

\i2/NB

Prefer dual energy

Prefer dual energy

Prefer dual energy




72

++/-prone 1 11 ureter T combine supine

AL lalFaann

»/-prone #1 1 ureter T combine supine

AU Tlfeann

+/- prone 1 1y ureter 114 combine supine

ATU TfR9nn

PACs Plain: Axial and coronal Plain: Axial and coronal Plain: Axial and coronal
Corticomedullary phase, nephrographic and | Nephrographic and excretory phase 3 Combine nephrographic and excretory
excretory phase 3 planes planes phase 3 planes

Workstation | pual energy nnin Dual energy 1n1n Dual energy Vn1n

CT adrenal

Indications Characterize adrenal lesion

m“mm’gﬂaﬂ e CT scan of upper abdomen

Protocol Plain whole abdomen : dual energy

(Dual energy:
Seimens/GE)

Post IV contrast:

- Arterial phase: dual energy
-Portovenous phase
-Delayed 15 minutes

Protocol other machines
44 Ao
ATR9B 1] 191 dual

energy 1A

Plain whole abdomen :
Post IV contrast:

- Arterial phase
-Portovenous phase
-Delayed 15 minutes

WH/NB

v 5% o < o ' .
+f111 follow up adrenal nodule 11§89 protocols 3 MuA plain + post contrast Wa

PACs

Routine upper abdomen

Workstation

Dual energy
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Whole abdominal CT stone Whole abdominal CT stone low dose
Indication Stone : diagnosis Stone : Follow up post procedure
Protocol Dual energy CT scan for stone Dual energy CT scan low dose, less than 1.7 mSv
FaUNB Coronal reconstruction thickness 3 Coronal reconstruction thickness 3 mm.
mm.
PACs Axial and coronal series Axial and coronal series
Workstation | Dual energy Dual energy

CT cystography
Indication -Bladder injury

-fistula
wiseiugrlog -laifieqliiFurlsznurizeanu rectal contrast material+
Protocol Plain lower abdomen : dual energy

(Dual energy:
Seimens/GE)

-Introduce contrast material via Foley’s catheter about 300 ml of 1:4 contrast mixture with NSS into urinary
bladder

Scan lower abdomen

-then move Foley’s if clinician approved and scan post void lower abdomen

Protocol other machines

Same as dual energy machine

WH/NB

“fasauiiluse muANLIY radiologist

PACs

Axial plain CT scan of lower abdomen
Post introduced contrast in bladder; axial, coronal and sagittal
Post void/removed Foley: axial coronal and sagittal




MRI for Genitourinary tract
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and coronal oblique 3/0

-Axial TIW pelvis

-DWI axial oblique upon T2W : b
value ; 500, 1000, 1200, 1500
-DCE axial oblique; perfusion < 7
sectime up to 180 seconds
-Axial and coronal post Gd

and coronal oblique 3/0
-Add small FOV T2W axial

orthogonal to body
-Axial TIW pelvis

-DWI axial oblique upon T2W : b
value ; 500, 1000, 1200, 1500
-DCE axial oblique; perfusion < 7

sec/time up to 180 seconds
-Axial and coronal post Gd

and coronal oblique 3/0

-Axial TIW pelvis

-DWI axial oblique upon T2W : b
value ; 500, 1000, 1200, 1500
-DCE axial oblique; perfusion < 7
sec/time up to 180 seconds
-Axial and coronal post Gd

Protocols 1 2 3 4
MRI prostate MRI prostate high PSA MRI prostate post radical MRI prostate post radiation or
prostatectomy hormonal therapy
Indications | Staging prostate cancer -High PSA level -Post radical prostatectomy -Post radiation suspicious
-Detection prostate cancer suspicious recurrent recurrence
-Post hormonal therapy suspicious
recurrence
LASEINAD Satinamialiaes MRI Hatinaminlilaes MRI Sotinavialires MRI Yotinuvialies MRI
é’ﬂ'm Serum Cr with GFR Serum Cr with GFR Serum Cr with GFR Serum Cr with GFR
1% buscopan #nl{Tdadinu 1% buscopan #nl{Rdadinu 1% buscopan #nl{Rdadinu 1% buscopan #liRdadinu
Machine 3T 3T 3T 3T
Protocols -Small FOV T2W : Sagittal, axial -Small FOV T2W : Sagittal, axial -Small FOV T2W : Sagittal, axial -Small FOV T2W : Sagittal, axial

and coronal oblique 3/0

-Axial TIW pelvis

-DWI axial oblique upon T2W :b
value ; 500, 1000, 1200, 1500
-DCE axial oblique; perfusion < 7
sectime up to 180 seconds
-Add MRSI

-Axial and coronal post Gd
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Protocols 5 6 7 8 9 10
MRI female MRI female pelvis CA = MRI female pelvis CA = MRI female pelvis : MRI female pelvis : MRI female pelvis :
pelvis endometrial staging  cervix, vaginal and Adnexal mass endometriosis Mullerian duct
CA cervix, vaginal endometrium post anomalies
staging treatment
Indications CA cervix staging | CA endometrial Post treatment of CA | Indeterminate Endometriosis, DIE Suspicious Mullerian
staging cervix and CA adnexal lesion (deep infiltrative duct anomalies
endometrial endometriosis)
seNsadtlog atnavialles MRI atiamalilaes MRI adinaialilaes MRI Fatiamalilaes MRI atnaialues MRI “atimalilaes MRI
% buscopan #l:ifita | - Serum Cr with GFR -Serum Cr with GFR -Serum Cr with GFR -Serum Cr with GFR -1% buscopan #lifidading
VA 1% buscopan #lsiddadinu 1% buscopan #hifidating 1% buscopan & lifdadinu 1% buscopan #hifidading laanas neviunmatlsznnirse
lagnaz evduama Algany evdunmaszinaie | -Tagns deudumsatssinets | Taay devdunmadssinaeie | -Taanns dendunseatlszinaete | dalae
Uszannuedalin dalua dalua dalus dalua
-Vaginal gel -Vaginal gel insertion -+-vaginal/ rectal gel
insertion luse insertion due to history
vaginal mass
Machine 3T15T 3T/15T 3T15T 3T/15T 3T15T 3T15T
Protocols -Small FOV thin -Small FOV thin Sagittal -Small FOV thin Sagittal -Small FOV thin Sagittal -Small FOV thin Sagittal -Small FOV thin Sagittal
Sagittal T2W pelvis | T2W pelvis T2W pelvis T2W pelvis T2W pelvis T2W pelvis
-Small FOV Axial -Small FOV Axial oblique | -Small FOV Axial oblique | -Small FOV Axial oblique | -Small FOV Axial oblique | -Small FOV Axial oblique
oblique and and coronal oblique and coronal oblique and coronal oblique and coronal oblique and coronal oblique

coronal oblique
thinT2W : cervical

canal

-DWI : b value 400,
800 in 1.5T, b value
800,1200in 3T
-Coronal T2W KUB
-Axial T1W pelvis,
LAVA

thinT2W : uterine cavity
-DWI : b value 400, 800
in 1.5T, b value 800,

1200 in 3T in Sagittal
plane +-axial oblique

plane
-Coronal T2W KUB

-Axial T1W pelvis, LAVA
- Post contrast Sagittal
or axial oblique plane in

thinT2W : cervical canal

or uterine cavity up to
primary tumor
-DWI : b value 400, 800

in 1.5T, b value 800,

1200in 3T
-Coronal T2W KUB

-Axial TIW pelvis, LAVA
- Post contrast axial
oblique plane in

thinT2W : uterine cavity
-Axial oblique T2W with
FS

-DWI : b value 400, 800
in 1.5T, b value 800,
1200in 3T

-Axial T1IW pelvis and

T1W with FS, LAVA
-Coronal T2W KUB

thinT2W : uterine cavity
-Axial oblique T2W with
FS

-DWI : b value 400, 800
in 1.5T, b value 800,
1200in 3T

-Axial TIW pelvis and

T1W with FS, LAVA

- Axial oblique GRE T2*W
or SWI

-Coronal T2W KUB

thinT2W : uterine cavity
-3D T2W small FOV of

uterine body
- Axial T1IW pelvis, LAVA
-Coronal T2W KUB



30,60,90 and 120
seconds
- Axial pelvis 5 minutes

and coronal KUB post

30,60,90 and 120
seconds

- Axial pelvis 5 minutes
and coronal KUB post

- Post contrast dynamic

study cover mass and
uterus (myometrial)

- Axial pelvis 5 minutes

- Post contrast dynamic
study cover mass and
uterus (myometrial)

- Axial pelvis 5 minutes
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contrast contrast and coronal KUB post and coronal KUB post
-+~ Additional axial T2W contrast contrast
with FS, DWI and post
contrast upper
abdomen
Protocols 9 10 11 12 13 14 15
Urethral MRI testis and MRI penis MRI kidneys MRI adrenal MRI placenta MRI abdominal
diverticulum scrotum gland pain in pregnancy
Indications -urethral -testicular tumor | - penile Renal mass Adrenal lesions -Placental -acute abdominal
diverficulum -cryptorchidism lesion/cancer abnormality/adhe | pain in pregnancy
sive/abruption
sansagilae | dadinuiinllues fatinunalilan fatinunalians fadinuialdaag fadinuialdaag fadinunalilan fadinualilan
MRI MRI MRI MRI MRI MRI MRI
Serum Cr with Serum Cr with Serum Cr with Serum Cr with Serum Cr with
GFR GFR GFR GFR GFR
Anvinlii penis agf
114 abdominal
wall
Machine 3T/1.5T 3T/A.5T 3T/A.5T 3T/15T 3TA15T 15T 15T
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Protocols

-Small FOV thin
Sagittal T2W
pelvis

-Axial oblique
(perpendicular
urethra)T1W,
T2W with and
without FS
-Coronal oblique
T2W

-DWI : b value
400, 800 in 1.5T,
b value 800, 1200
in3T

-Post contrast 3

planes

Small FOV thin 3
planes cover
testis

-Axial TIW, T2W
pelvis with and
without FS

-DWI : b value
400, 800 in 1.5T,
b value 800, 1200
in 3T

-Optional
contrast study

Small FOV a1y
area ffiaensAnen

Sagittal T2W,
T1W, Axial T1W,
T2W with FS,
LAVA, Coronal
T2W

Optional 3D T2
(CUBE)

Axial pelvis LAVA,
DWI b value 800
Post contrast
dynamic similar
upper and
delayed Axial and
coronal

Routine upper
abdomen
covered kidneys
Add post contrast
LAVAVIBE/
THRIVE at 3
minutes

Routine upper
abdomen
covered adrenal
glands

Add thin inphase
oppose phase
adrenal gland

SSFSE T2W /T2
truefisp 3 planes
cover placenta
thickness 4-5 mm
Axial T1
VIBE/LAVA/THRIV
E or Dixon 5 mm

SSFSE T2W /T2
truefisp 3 planes
4-5 mm thick
Axial T1
inphase/oppose
phase or Dixon 5
mm




Chest system

Chest CT
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Indication

~ (Al
ﬂﬁ!ﬂﬁﬂuﬂ’)lﬂﬂ’)ﬂ

Protocol

PACS

Lung abnormality

A
U

NPO 6 hrs prior to

CT study

Post contrast IV 75

seconds

Axial 1 mm, Increment 0.8 mm

Coronal & Sagittal 5 mm

Pulmonary nodule

(1st time)

NPO 6 hrs prior to

CT study

Non contrast
Post contrast IV 75

seconds

Non contrast +Target recontruction
‘Iﬁ nodule (FOV 20 cm, slice
thickness 1 mm, Increment 0.5
mm)

Post contrast: Axial 1 mm,
Increment 0.8 mm

Coronal & Sagittal 5 mm

Pulmonary nodule

(follow up)

NPO 6 hrs prior to

CT study

Non contrast

Axial 1 mm,

Coronal & Sagittal 5 mm

Mediastinal mass

NPO 6 hrs prior to

Non contrast

Non contrast Axial 1 mm

(1st time) CT study Post contrast IV 75 Post contrast Axial 1 mm
seconds Coronal &Sagittal 5 mm

Mediastinal mass NPO 6 hrs prior to | Post contrast IV 75 | Axial 1 mm,

(follow up) CT study secconds Coronal & Sagittal 5 mm




Cardiovascular system
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Cardiac CT
Indication, clinical suspected disease | Protocol Note
Coronary artery calcium scoring Coronary artery calcium scoring
-Intermediate coronary risk -Prospective ECG gated CT cover heart
stratification
Coronary CTA Coronary CTA *CABG
-Unstable angina -Coronary artery calcium scoring scan
-Rule out coronary artery disease -lodinate contrast 40-60 ml I'V at right cover
antecubital fossa, flow rate 5 ml/sec from
-ECG-gated CTA cover heart thoracic
inlet to
base of
heart

Cardiac mass

-Pre-contrast prospective ECG gated CT cover
heart

-lodinate contrast 60-80 ml I'V at right
antecubital fossa, flow rate 5 ml/sec
-ECG-gated CTA cover heart

-Delayed phase for chest and cardiac mass

Triple rule out
(Rule out coronary artery disease,
pulmonary embolism, aortic

dissection)

-Coronary artery calcium scoring

-lodinate contrast 80-100 ml IV at right
antecubital fossa, flow rate 5 ml/sec
-ECG-gated CTA cover thoracic inlet to base of

heart
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Pre-op Transcatheter aortic valve

implantation (TAVI)

-Coronary artery calcium scoring

-lodinate contrast 80-100 ml IV at right
antecubital fossa, flow rate 5 ml/sec
-ECG-gated CTA cover thoracic inlet to base of
heart

-CTA whole aorta

Follow up TEVAR/EVAR

(endovascular aortic repair)

-Pre-contrast aorta
-CTA aorta

-Delayed 60 sec cover stent

Cardiac MRI

Indication, clinical suspected disease

Protocol

Note

Left ventricular function

Left ventricular function protocol:

Cine SSFP in 2-C, 3-C, 4-C, SAX stack

Right ventricular function

Right ventricular function protocol:

Cine SSFP transaxial stack

Adenosine stress cardiac MRI
-Ischemic heart disease
-Unstable angina

-Rule out coronary artery disease

-Left ventricular function protocol

-Contrast 0.05-0.1 mmol/kg IV for stress

ventricle and image for >40 heartbeats
-Late gadolinium enhancement for short and long
TI

- (+/- Rest perfusion scan)

-Stress perfusion scan in SAX 3-4 slices cover left

Late gadolinium enhancement
-Myocardial viability
-Cardiomyopathy

-Infiltrative heart disease

-Left ventricular function protocol

-Contrast 0.05-0.1 mmol/kg IV for myocardial
perfusion scan in SAX 3-4 slices cover left
ventricle and image for >40 heartbeats

-Late gadolinium enhancement for short and long

TI
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Acute myocarditis

-Left ventricular function protocol

-Dark blood T2WI with FS in 2-C, 3-C, 4-C, SAX
-Contrast 0.05-0.1 mmol/kg I'V for myocardial
perfusion scan in SAX 3-4 slices cover left
ventricle and image for >40 heartbeats

-Early gadolinium enhancement

-Late gadolinium enhancement for short and long

TI

Arrhymogenic right ventricular

dysplasia (ARVD)

-Left ventricular function protocol

-Right ventricular function protocol

-Dark blood T2WI with FS in transaxial and
RVOT

-Contrast 0.05-0.1 mmol/kg IV for myocardial
perfusion scan in SAX 3-4 slices cover left
ventricle and image for >40 heartbeats

-Late gadolinium enhancement for short and long
TI, null RV myocardium and focus on right

ventricle

Post-op TOF

-Left ventricular function protocol

-Right ventricular function protocol

-Phase contrast study for aorta, pulmonary trunk,
right pulmonary artery, left pulmonary artery
-Contrast MRA for pulmonary artery and aorta
-Late gadolinium enhancement focus on right

ventricle and RVOT




CT for musculoskeletal system

Y
Ho11991 711 (Indication)

Fracture
Vascular injury
Additional study for MR imaging eg. 117% Yone lvan 99 (Shoulder Dislocation)

Mass, infection: advise 11 MRI sniu é’ﬂaﬂﬁ%}ﬂﬁ}m / condition Tz ey

Protocol

Indication Position Coverage

Reconstruction plane

Should

Proximal * Supine Start position:
humerus fracture | = Affected arm by side of body Above
Scapular fracture and arm in neutral position acromioclavicular

+ Contralateral arm raised above | joint or

head acromion process
. NIl llﬂfilﬁqw (Shoulder Finish position:
dislocation) Below scapula tip

1% asrandeunu 2 119 Tae

A 9 o w '
TNUD VNAIAD Glum neutral

ﬂiﬁ"li\iaﬂcontrast

Axial/Bone/1/0.8/Orthogonal plane

Axial/Soft tissue/3/3/Orthogonal plane
Coronal/Bone/3/3/8514910 axial plane AnFUVUNDY
glenohumeral joint

Sagittal/Bone/3/3/631491 axial plane a1AEUYLIUAD
glenohumeral joint

3D reconstruction VRT case trauma

N8l scapular fracture or shoulder dislocation remove

humerus!®URNWIEscapula
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Arm Humeral shaft WBUNY HoT 19812 Start position: Axial/Bone/1/0.8/Orthogonal plane
fracture Include shoulder joint | Axial/Soft tissue/3/3/Orthogonal plane
Finish position: Coronal/Bone/3/3/Orthogonal plane
Include elbow joint Sagittal/Bone/3/3/Orthogonal plane
Elbow Fracture around Supine Start position: Axial/Bone/1/0.8/y U1 U1 long axisU®Jhumerus
elbow Affected arm above head with | Distal humeral Axial/Soft tissue/2/2/4U1UN long axisU®Jhumerus
Elbow elbow extension diaphysis Coronal/Bone/2/2/a5 199 Naxial plane AMNFUVHIUAY
dislocation a1 1318 navudhaddn Finish position: Inter-Epicondylar line
Thinavuties (motion artifact | Mid forearm Sagittal/Bone/2/2/?f%}Nﬁﬂﬂaxial plane anduvuny
from breathing) Inter-Epicondylar line
wouneneie ueuaiile Elbow n3altasende
ﬂ’Sh T¥ien MPR #3144 Humerus a2 Forearm
3D reconstruction VRT case trauma
Forearm Radial, ulnar Supine Start position: AQN Axial/Bone/1/0.8/Orthogonal plane

shaft fracture

Affected arm above head with
elbow extension

Y o n vy 9 o w
#1311 13018 Nanvutedidan

A
189y

elbow joint
Finish position: A9

wrist joint

Axial/Soft tissue/3/3/Orthogonal plane
Coronal/Bone/3/3/Orthogonal plane

Sagittal/Bone/3/3/Orthogonal plane
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UBUAN

Wrist/Hand Rule out carpal Hand Axial/Bone/1/0.8/Orthogonal plane
bone fracture Arm over head, Arm as straight | Start position: Axial/Soft tissue/1/1/Orthogonal plane
Distal radius as possible Include finger tip Coronal/Bone/1/1/519910 axial plane HUVUADIE Y
fracture 1199191 Center gantry Finish position: ﬁmﬂﬂm ulnar styloid 11/ radial styloid
Scaphoid 3 cm of distal radius Sagittal/Bone/l/l/ﬁ%jNiﬂﬂ axial plane uméy”qmﬂﬁ’mﬁ'u
fracture to Wrist ‘ﬁmﬂfﬂm ulnar styloid 4/ radial styloid
accessing union Start position: N30l scaphoid Lﬁu
Mid shaft of Coronal scaphoid/Bone/1/1/coronal wristiY Ureference
metacarpals f1ULLUYaxis scaphoid
Finish position: Sagittal scaphoid/Bone/1/1sagittal wristii/ Ureferencen 1y
3 cm of distal radius HUaxis scaphoid
or through fracture
Hip Pelvis, sacral or Supine Start position: Axial/Bone/1/0.8/Orthogonal plane
Pelvis acetabular Toes together Lower endplate L4 Axial/Soft tissue/3/3/Orthogonal plane
acetabulum fracture vertebra Coronal/Bone/3/3/Axial 1]Ureference plane anndu

a9 ! .
NIUADINITALA Hip
1 s A A A
DYNIAYI LTUNIHUD

A0 Acetabular roof

VUAVIEUNAINTLH Idischial tuberosity

& ]
Sagittal/Bone/3/3/ Axial 11 ureference plane ANAUA
MAAUEUNAINTL Y Iischial tuberosity

3D reconstruction VRT case trauma
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Finish position:

Include Lesser

a [ I~ [
WI1TAAcontrast NIdAITeMIUIARUIUF0 04

W30 vascular injury

trochanter
Thigh Femoral shaft Supine Start position: Axial/Bone/2/1/Orthogonal plane
fracture Neutral Include hip joint Axial/Soft tissue/5/5/0Orthogonal plane
Finish position: Coronal/Bone/3/3/Orthogonal plane
Include knee joint Sagittal/Bone/3/3/Orthogonal plane
Knee Tibial plateau Supine Start position: Axial/Bone/1/0.8/Orthogonal plane
fracture vgugae00n199 iiio1¥141 | Distal femoral Axial/Soft tissue/3/3/Orthogonal plane
Condylar 14 ﬁ auly E)§J: center in scanner | metadiaphysis Coronal/Bone/3/3/Axial 1/reference plane at femoral
fracture Knee AP Finish position: condylar level MnNFUVINUAULE u‘ﬁmﬂi THIN

Y
INITDINUHDIANTIT 1Y
18 sndudndran luaula

<3
(unaffected knee) fman 19

"9 g}/ tg
VIV NUUUU

Proximal tibial
metadiaphysis or

entire fracture area

posterior femoral condylar

Sagittal/Bone/3/3/ Axial FJureference plane at femoral
condylar level 219 (#UVUIUAY lateral femoral condylar
3D reconstruction VRT case trauma

n3al TKA

Femoral component

. 190 axial image U9 distal femur ‘ﬁgﬁu epicondyle

¥4

*  Reference line = Transepicondylar axis (TEA)
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ANANTLHI19 medial sulcus and lateral epicondyle
*  Femoral component axis
) A ~ o . ~
ANFUFDUNVD UM AIVDN prosthesis N femoral
condyle
[ 1 9 g’;
. ANNITHINUAUNITD
Tibial component
* Reference line
mmz?fumﬂ tibial tuberosity M1ﬁi}ﬂﬁ\iﬂ'€ﬂ\iﬂ]ﬂ\1 tibial
stem
* Tibial component axis
v
ﬁ1ﬂléjuﬁﬂﬁ1ﬂﬂﬂﬂlﬂﬂﬂaﬂﬂlﬂﬂ tibial component
prosthesis
Y
. ma;mzmmﬁ’umaaﬂﬂﬂmicﬁ’aumw axial
9 9
image NITOIA LU

nyal Fijﬂﬁﬂmiﬂizfalateral patellar dislocation Ik

Usziliu TT-TG
v 2 L
. Foumnlauaen axial 1mage U
. A = A
»  Distal femur Nt¥U trochlear groove ANNEA

Q

<
iagviufemoral epicondyle

+ Tibial tuberosity




87

{ o I
«  INEUNVOUNEIVBY femoral condyle 11l
reference
Y v
e TT= mmﬁ'ummﬂmﬂ reference Ulﬂﬁ tibial
tuberosity
y & d'
e TG =a1NadUAININDIN reference h1‘1]‘1/] trochlear
groove

[ 1 Y g’;
o JATTYSHNUDUTUNITDY

Leg Tibia, fibular Supine Start position: Axial/Bone/2/1/Orthogonal plane
fracture Neutral Include knee joint Axial/Soft tissue/5/5/Orthogonal plane
LGU'TV%IJQZ‘T 9991MBIAATITINY | Finish position: Coronal/Bone/3/3/Orthogonal plane
& ﬂﬂL’ilu%j]ﬂﬂSJ)Nﬁhhjﬁ uls Include ankle joint Sagittal/Bone/3/3/Orthogonal plane
(unaffected leg) flm’aﬂ 130
whdhafuiy
Ankle/Hindfoot | Calcaneal Supine Start position: Axial/Bone/1/0.8/Orthogonal plane Yo ulliéi}/ annld
fracture Neutral not plantar flexion Above distal tibia #14 long axisU0dcalcaneus 14N ateral

Talus fracture

Distal tibia,

NN G Tk T Gt
antioy (Toes pointing straight
up)

Center in scanner both feet or

foot of interest

Finish position:
Cover heel
Anterior to posterior

coverage:

Axial/Soft tissue/2/2/Orthogonal plane $voi ludanin
Tanu long axisUodcalcaneus U lateral
Coronal/Bone/2/2/ 8514910 axial plane at level of

tibiofibular syndesmosis a1NIFUYHIHAVLEUNAINLUL S
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Include toe to

calcaneus

ﬂdéxiﬁ ¥4 tibia and fibula (tranmalleolus)LQ’sliJMﬂ
metatarsal base D411A calcaneus

Sagittal/Bone/2/2/ 19910 axial plane at level of
tibiofibular syndesmosis A1nIFUAIRINFUF LRI
ﬂdéﬂi £11714 tibia and fibula (tranmalleolus)

n3yal calcaneal fracture L3

Axial oblique/bone/1/1/sagittal ureference anidu
YUIUR; 1posterior subtalar joint
Axial oblique/bone/1/1/sagittal (Treference a1NIEUAQ

mﬂﬁJﬁJposterior subtalar joint

Midfoot/Forefoot

Lisfanc injury

Supine

Neutral not plantar flexion

RN TRE Tk T Gt
antioy (Toes pointing straight

up)

Start position:
Above distal tibia
Finish position:
Cover heel

Anterior to posterior
coverage:

Include toe to

calcaneus

Sagittal/Bone/2/2/Foot AP/coronal view (FJureference
muiuﬁulong axis of metatarsal bone‘ﬁﬁWﬂﬁﬁmW
Axial/Bone/1/0.8/ sagittal plane!‘ﬂi&reference G%Qﬂ”lﬂﬁﬂ
long axis of metatarsal bone‘ﬁﬁWEﬂ%ﬁﬂTW

Axial/Soft tissue/1/0.8/ Sagittal plane!‘ﬂi&reference @%}/Qﬂ”lﬂ
ﬁulong axis of metatarsal bone‘ﬁfl‘l/‘lfﬂ%ﬁ’ﬂiw
Coronal/Bone/2/2/ sagittal plane!‘ﬂi&reference VUIUNL

long axis of metatarsal bone NUNNT NN
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Both lower Pre-operative *  Supine Start position: Axial/Bone/1/1/Orthogonal plane for pre-operative
extremity imaging in *  Toe together [liac crest prosthesis
prosthesis Finish position: Axial/Bone/3/3/Orthogonal plane for limb-length
surgery Hilfca;caneus discrepancy
Limb length Coronal/Bone/3/3/Orthogonal plane
discrepancy Sagittal/Bone/3/3/Orthogonal plane
3D reconstruction VRT
Sternoclavicular | A l@neu *  Supine HVUY ARGREE! Start position: Axial pre-contrast/soft tissue/2/2/Orthogonal plane
joint Arthritis Include Axial post-contrast/Bone/1/0.8/Orthogonal plane
Acromioclavicular Axial post contrast/Soft tissue/2/2/Orthogonal plane
joint Coronal oblique/Soft tissue/2/2/1% sagittal plane i
Finish position: reference
Mid portion of sternal 21NFUYUIUAY manubrium anterior to Include both SC
body joint
Sagittal/soft tissue/2/2/Orthogonal plane mid clavicle o
mid clavicle
Prosthesis Loosening *  According to joint specific Similar to those of CT dual energy
Infection protocol routine protocol and CT with artifact reduction software
Alignment included distal to tip

of instrument 2cm
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IV contrast 13/® » Ifpossible, beam should be
faginfection directed

along length of hardware

MR for musculoskeletal system

Y
Ho19¥N2 1l (Indication)
Internal derangement, sport injury
=)
Rfcontrast

nal Palpable mass, Infection, arthritis

Protocol Position Coil Plane Sequences
Shoulder Mild supination or | Dedicate 8 channel Axial orthogonal plane Axial PD
neutral phased-array coil Coronal oblique scan AMMLUIaxisUDY | Axial T2FS
Not pronation supraspinatus muscle ‘Vr?’e‘)é]ﬂ NNy Coronal oblique PD
mid glenoid fossa Coronal oblique T2FS
Sagittal oblique scanfULUUIVUIUNY Sagittal oblique T1
mid glenoid fossa Sagittal oblique T2FS
AIAlAade calcific tendinitis 141 add plain film
shoulder AP view
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case shoulder dislocation 61131’1 add CT both

shoulders Lﬁaﬁ’ﬂmmmm glenoid bone loss
Taaitla FOV AQu shoulder wageedha Sarm
TRuan 2 deeganedian nazilooglum
mild supination or neutral (not pronation) 10
reconstruction ANLLU sagittal oblique

coronal oblique 1Mo MRI 11ag 3D

reconstruction
Elbow Supination or Use small extremity coil | Axial Orthogonal plane Axial PD
neutral 8 channel phased-array Coronal oblique I¥faxialii\ localizer | Axial T2FS
Not pronation coil scanf 14U distal bicondylar axis Coronal T1
For elbow, wrist, hand | Sagittal oblique \Hfaxialii} localizer Coronal T2FS
and pediatrics scanmmﬁ% 3410 distal bicondylar axis | Coronal PDFS
Do not combine this coil Coronal 3d mFFEWATS
with other coils. Sagittal T1
Sagittal T2FS

NIUEITY distal bicep tendon pathology

Wl FABS positon
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UBUAN

Wrist 8 channel phased-array Axial Axial PD
Neutral coil (or small extremity Coronal Axial T2FS
Pronation coil) sagittal Coronal T1
Dimensions: 21x57x50 Coronal T2FS
cm (outside dimensions) Coronal PDFS
Do not combine this coil Coronal 3d mFFEWATS
with other coils. Sagittal T1
Sagittal PDFS
n3fieads TFCC injury iy
Thin slices sagittal PD, PDFS, coronal T@FS
Hand/finger Pronation Axial orthogonal plane Axial PD
Coronal orthogonal plane Axial T2FS
Sagittal ﬂluTumiin?ﬁflpathology Coronal PD
Coronal T2FS
Sagittal T1
Sagittal T2FS
Cor 3D FFE WATS (optional)
Knee Fully extension or | 8 channel phased-array Axial orthogonal plane Axial PDFS
slightly flexion coil Coronal oblique \4faxial L‘IdJulocalizer Coronal T1
knee AAN LU femoral epicondyles Coronal T2FS
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Dimensions: FH 37 cm,
AP 28 cm, LR (coil) 32
cm, LR (base) 45 cm

combine this coil with

Sagittal oblique dfaxial 13l ulocalizer
AAUUIUNY lateral cortex of lateral
femoral condyle

Coronal oblique for ACL Gl‘lsfjsagittal

Coronal GRE T2*
Sagittal PD
Sagittal T2FS

Coronal oblique for ACL T2FS

bils L‘ﬂulocalizer AAVUIUATNLUIVDY Cor 3D FFE WATS (Optional)
ACL
Ankle Ankle in neutral 8 channel phased-array Axial orthogonal plane Axial PD
positon or mild coil Coronal oblique Haxial 1Hulocalizer | Axial T2FS
plantar flexion Dimensions: AAMINLU transmalleolar axis Coronal PD
Donot dorsiflex Inner dimensions: FH 20 | Sagittal oblique Haxial 15lulocalizer Coronal T2FS
cm, LR 10.5 cm, AP 27 ﬁﬂ&ﬂﬂmﬁjﬂ coronal image Coronal 3D FFE WATS
cm Sagittal T1
FOV:FH 22 cm, LR 12 Sagittal T2FS
cm, AP 28 cm N5943 tendinosis or tendon ruptured Achilles
Do not combine this coil tendon L‘I/Q\ill
with other coils sagittal T2 FS Lﬂﬁﬂu]lﬂsl‘%} torso coil (1@
FOV cover distal tendon insertion (distal 1/3
tibia)
Foot Supine, neutral Sagittal: orthogonal plane Axial PD
positon Axial T2FS
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Axial Gl“ls)'}sagittal image Wulocalizer Coronal PD
scanmilulnéj\m”lﬂﬁu 2" metatarsal | Coronal T2FS
shafti3e ﬁlﬁ‘ﬁﬁ ula Sagittal T1
Coronal image Gl‘lsfjsagittal image i Sagittal T2FS
localizer scan@MLUIVUIUNY 2™
metatarsal shaftﬁ%ﬁ]ﬁ"sﬁﬁ ula
Hip and pelvis Supine Torso coil Hip: Axial T1
Phased-array detection orthogonal plane sagittaliﬁ)ﬁW both Axial T2FS
Integrated coil solution hips Coronal T1
including the posterior Axial oblique plane ¥ coronal image Coronal T2FS
coil and the anterior coil | 111 localizer scan 1ULLUI;ong axis of | Coronal PDFS
Coverage 60 cm with 32 | femoral neck Tunsalgedoniog Sagittal PDFS
channels femoroacetabular impingement (FAI) | Axial oblique PDFS (optional)
Applications for torso,
chest, pelvis, cardiac
imaging and peripheral
vascular examination
Sacroiliac joint Supine Torso coil Coronal oblique plane T4mid sagittal Axial oblique T1

g .
plane of sacrumil Wlocalizer scanf 1

Axial ob;lique T2FS
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Lluﬂgjimﬂf%superior endplate of S1 | Coronal oblique T1
vertebral body Coronal oblique T2FS
Axial oblique plane T4mid sagittal Sagittal T2FS
plane of sacrumiYUlocalizer scan 1y | Post contrast TIFS
Lluigﬂmu1uﬁjﬂsuperior endplate of
S1 vertebral body
Spondyloarthopathy | Supine Whole spine coil:phase Sacroiliac joint:
array detection surface Axial oblique T1
coil Axial oblique T2FS
Integrated coil solution Coronal oblique T1
including the base coil Coronal oblique T2FS
and the posterior coil Screening whole spine
Coverage 90 cm with 44 Sagittal T1
channels Sagittal T2FS
Post contrast T1FS
Piriformis Supine Scan range Coronal oblique sacrum T1
syndrome Axial oblique: scan from top of sacrum | Coronal oblique sacrum T2FS

to lesser trochanters
Coronal oblique: scan from sacrum

through pubic symphysis (skin to skin)

Axial oblique sacrum T1

Axial oblique sacrum T2FS
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Sternoclavicular Supine Torso coil Axial orthogonal plane Coronal T1
joint Sagittal orthogonal plane Coronal T2FS
Coronal oblique plane 5, sagittal i Axial T1
localizerd@UUIUNUsternum Axial T2FS
Axial T1FS
Sagittal T1
Sagittal T2FS
Post contrast TIFS
Additional CT nsflavdcalcification
Extremity Torso coil Axial coronal sagittal orthogonal plane | Coronal T1
included joint above and joint below Coronal T2FS
Axial T1
Axial T2FS
Axial T1FS
Sagittal T1
Sagittal T2FS
Post contrast T1FS
Tumor #a Marker ﬁmauﬁ’ﬂu W3e veuuu Axial T1
1AZANYDY surgical scar Axial T2
Tips: Axial T2FS
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A3 1% small FOV 116 cover 1A
i 2

joint tWettlu anatomical landmark
) [} 9

GlUﬂ']ﬁ’Jﬂﬁ"ILLﬁuQ‘llfJQﬂ’f)u

Y Yy, . Y o

noulna joint 11AAAIN plane

VDY joint

Y < 1 a

AouviaEan lina3Aa marker

o 9
Nnunou

Axial TIFS
Axial GRE T2*
Coronal T1
Coronal T2FS
Sagittal T1
Sagittal T2FS

Post contrast T1FS

Osteosarcoma Supine Add screening coronal TIWI, T2ZWI FS of
whole upper or lower extremity
Whole body Supine Phased-array detection For screening bone metastasis

coil

Coronal body T1, T2FS
Sagittal whole spine T1, T2FS

For evaluate muscle atrophy

Coronal body T1, T2FS
Axial lower extremity or atrophy limb T1,

T2FS




MR arthrography
* ABER position: Abduction and External rotation IALUUIVATHEAIUNAS
*  Using flex coil

e Preparation:
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«  Spinal needles (18, 20, 22- gauge) * 10mlx2 Dressing set x 1

¢ Needles (18, 20, 22- gauge) e Smlx?2 AIzna x 1

»  Syringes * 1 mlx 2 (insulin injected syringes) Extension tubes x 2
e 50mlx2 ¢ NSS 100 ml x1 Gauze (2’x3’) x 4

* 20mlx2 »  Sterile water x 1

* Gadolinium x 1
*  Omnipaque x 1
* Lidocaine with 2% epinephrine x1
* Lidocaine x 1
*  Kenakort x 1
*  Technique
. Notify @0 4 824111 1 3u
* Using a 3.5-inch, 22-gauge spinal needle
* Injection of contrast media
*  Mixture of diluted gadolinium compound at 1:200 - 1:250

*  Using 20-ml syringe
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0.1 ml of Gadolinium contrast
5 ml of Todinated contrast
0.2 ml of lidocaine with 2% epinephrine (help to delay absorption of contrast from joint cavity)

15 ml of sterile water

* Injection of 10—-16 mL to distend shoulder

Routine shoulder MRI protocol before arthrography

MRI H&99102@ contrast 11U 30 U

Post arthrography protocol: T1FS -Axial, Coronal oblique, Sagittal oblique, and ABER position
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Neurological system

King Chulalongkorn Memorial Hospital NeuroMRI Protocol (updated August 2017

Protocol 1: Routine brain MRI non contrast

Protocol 2: Dementia protocol

Protocol 3: Brain tumor

Protocol 4. Demyelination

Protocol 5: Routine brain MRI with contrast

Protocol 6: Epilepsy

Protocol 7: Skull base

Protocol 8: Cranial nerve 3,4

Protocol 9: Cranial nerve 5,6

Protocol 10: Cranial nerve 7

Protocol 11: Temporal bones, Brain IAC, Cranial nerve 8
Protocol 12: Temporal bones, Brain IAC, Cranial nerve 8 FOLLOW UP
Protocol 13: Pituitary
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Protocol and Sequences
indications
3T 15T
Siemens, Skyra Philips, Ingenia GE, Discovery Siemens, Aera Philips, Ingenia
750w

1. Routine brain -Sag TIWI IR -Sag TIWI IR -Sag TIWI IR -Sag T1WI -Sag T1WI
MRI non contrast |-Axial TIWI IR -Axial TIWI IR Axial TIWI IR -Axial T1IWI -Axial T1IWI
Indications -Axial T2WI -Axial T2WI -Axial T2WI -Axial T2WI -Axial T2WI
-Stroke (without -Axial FLAIR FS -Axial FLAIR FS -Axial FLAIR FS -Axial FLAIR FS -Axial FLAIR FS
contrast enhanced | .Axial DWI, ADC, -Axial DWI, ADC, -Axial DWI, ADC, -Axial DWI, ADC, -Axial DWI, ADC,
MRA) eADC eADC eADC eADC eADC
-Parkinson’s -Axial SWI -Axial SWI -Axial SWI -Axial SWI -Axial SWI
Disease -Cor T2-WI -Cor T2-WI -Cor T2-WI -Cor T2-WI -Cor T2:WI
2.Brain MRI : -Routine brain MRI | -Routine brain MRI |-Routine brain MRI -Routine brain MRI -Routine brain MRI
Dementia except Sag 2D except Sag 2D except Sag 2D except Sag 2D T1WI | except Sag 2D
protocol T1WI SE) T1WI SE) T1WI SE) SE) T1WI SE)
Indications -Sag 3D T1WI -Sag 3D T1WI TFE |-Sag 3D T1WI -Sag 3D T1WI -Sag 3D T1WI TFE
-Dementia, MPRAGE -Coronal oblique BRAVO MPRAGE -Coronal oblique
cognitive -Coronal oblique T2WI, FLAIR FS -Coronal oblique -Coronal oblique T2WI, FLAIR FS
impairment T2WI, FLAIR FS -Coronal oblique T2WI, FLAIR FS T2WI, FLAIR FS -Coronal oblique
-Psychiatric -Coronal oblique reformat T1WI -Coronal oblique -Coronal oblique reformat T1WI
symptoms reformat T1WI reformat T1WI reformat T1WI

-Parkinson plus
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Protocol and
indications

Sequences

3T

15T

Siemens, Skyra

Philips, Ingenia

GE, Discovery
750w

Siemens, Aera

Philips, Ingenia

3. Brain MRI with
contrast : Brain

tumor protocol
Indications
-glioma
-metastasis
-headache

-Routine brain MRI
-Cor T2WI FS whole
brain 3 mm

-Post contrast Axial
3D T1wI VIBE FS,

Sag 3D T1WI
SPACE

-Routine brain MRI
-Cor T2WI FS whole
brain 3 mm

-Post contrast Axial
3D T1WI THRIVE
FS, Axial 3D T1WI
VISTA FS

-Routine brain MRI
-Cor T2W!I FS whole

brain 3 mm
-Post contrast Axial

3D T1WI ASPIR,
Sag 3D T1WI CUBE

-Routine brain MRI
-Cor T2WI whole

brain 3 mm
-Post contrast Axial
3D T1WI VIBE FS,

Axial, coronal,
sagittal TAIWI FS

-Routine brain MRI
-Cor T2WI FS whole

brain 3 mm
-Post contrast Axial
3D T1WI VISTA FS,

Axial, coronal,
sagittal TAIWI FS

4. Brain MRI with
contrast :
Demylination
protocol
Indications
-Multiple sclerosis

-Routine brain MRI
-Sag 3 mm whole
brain T2WI

-Sag whole brain 3D
FLAIR FS

-Coronal T2WI

-Post contrast axial

3D T1WI VIBE FS,
sag 3D SPACE

-Routine brain MRI
-Sag 3 mm whole
brain T2WI

-Sag whole brain 3D
FLAIR FS

-Coronal T2WI

-Post contrast Axial

3D TIWI VISTA FS,
Sag 3D TFE

-Routine brain MRI
-Sag 3 mm whole
brain T2WI

-Sag whole brain 3D
FLAIR FS

-Coronal T2WI

-Post contrast axial

3D T1WI ASPIR, sag
3D T1WI CUBE

-Routine brain MRI
-Sag 3 mm whole
brain T2WI

-Sag whole brain 3D
FLAIR FS
-Coronal T2WI
-Post contrast axial
3D T1WI VIBE FS,
Axial, coronal,
sagittal TAWI FS
(sagittal post C

thickness 3 mm)

-Routine brain MRI
-Sag 3 mm whole
brain T2WI

-Sag 3 whole brain
3D FLAIR FS
-Coronal T2WI
-Post contrast Axial
3D T1IWI VISTA FS,
Axial, coronal,
sagittal TAWI FS
(sagittal post C

thickness 3 mm)
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Protocol and Sequences
indications
3T 15T
Siemens, Skyra Philips, Ingenia GE, Discovery Siemens, Aera Philips, Ingenia
750w
5.Brain MRI + -Routine brain -Routine brain -Routine brain -Routine brain -Routine brain
MRA  contrast -Post contrast whole | -Post contrast whole | -Post contrast whole |-Post contrast whole |[-Post contrast whole
enhanced MRA) brain brain brain brain brain
Indications axial 3D T1WI VIBE | axial 3D T1WI axial 3D T1WI axial 3D T1WI VIBE |axial 3D T1WI
stroke with MRA | FS VISTA FS ASPIR FS VISTA FS
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Protocol and Sequences
indications
3T 15T
Siemens, Skyra Philips, Ingenia GE, Discovery Siemens, Aera Philips, Ingenia
750w
6. Brain MRI : -Sag 3D T1WI -Sag 3D T1WI TFE |-Sag 3D T1WI
Epilepsy protocol | MPRAGE -Axial T2WI, DWI, BRAVO
Indications -Axial T2WI, DWI, ADC, eADC, SWI -Axial T2WI, DWI,
-Epilepsy ADC, eADC, SWI -Axial oblique ADC, eADC, SWI
-Axial oblique FLAIR FS -Axial oblique FLAIR
FLAIR FS -Coronal T2:WI FS

-Coronal T2+WI
-Coronal oblique
T2WI 3 mm, 3D
FLAIR FS

-Coronal oblique
reformat T1WI
-Post contrast : axial

3D VIBE FS, sag
3D MPRAGE

-Coronal oblique
T2WI 3 mm, 3D
FLAIR FS

-Coronal oblique
reformat T1WI

-Post contrast : axial
3D THRIVE FS, sag
3D TFE

-Coronal T2:WI
-Coronal oblique
T2WI 3 mm, 3D
FLAIR FS

-Coronal oblique
reformat T1WI
-Post contrast : axial

3D ASPIR, sag 3D
BRAVO
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Protocol and
indications

Sequences

3T

15T

Siemens, Skyra

Philips, Ingenia

GE, Discovery
750w

Siemens, Aera

Philips, Ingenia

7.Brain MRI :

Skull base
protocol
Indications

-Skull base tumor

-Meningioma

-Routine brain MRI
-Thin slice skull
base /cover lesion

axial, coronal T1WI,
T2WI FS
-Post contrast brain

3D T1WI VIBE FS
-Post contrast Thin

slice skull base /

cover lesion axial,
coronal TIWI FS

-Routine brain MRI
-Thin slice skull
base /cover lesion

axial, coronal T1WI,
T2WI FS
-Post contrast brain

3D T1WI VISTA ES
-Post contrast Thin

slice skull base /

cover lesion axial,
coronal T1IWI FS

-Routine brain MRI
-Thin slice skull base
/cover lesion axial,

coronal T1WI, T2WI
FS
-Post contrast brain

3D T1WI ASPIR
-Post contrast Thin

slice skull base /

cover lesion axial,
coronal T1IWI FS

-Routine brain MRI
-Thin slice skull base /
cover lesion axial,
coronal TIWI, T2WI
FS

-Post contrast brain
3D T1WI VIBE FS
-Post contrast Thin
slice skull base /
cover lesion axial,
coronal TIWI FS

-Routine brain MRI
-Thin slice skull base
/cover lesion axial,

coronal T1IWI, T2WI
FS
-Post contrast brain

3D T1IWI VISTA FS
-Post contrast Thin

slice skull base /

cover lesion axial,
coronal T1IWI FS
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Protocol and
indications

Sequences

3T

15T

Siemens, Skyra

Philips, Ingenia

GE, Discovery
750w

Siemens, Aera

Philips, Ingenia

8.Brain MRI :

Cranial nerve
3.4 protocol

-Routine brain
-Thin slice cover

midbrain,
cavernous sinus,
orbital apex : axial,
coronal T1IWI, T2WI
FS

-Axial CISS

-Post contrast whole
brain :axial 3D
VIBE FS

-Thin slice : axial,
coronal TIWI FS

-Routine brain
-Thin slice cover
midbrain,
cavernous sinus,
orbital apex: axial,

coronal T1WI, T2WI

FS
-Axial 3D DRIVE

-Post contrast whole
brain : axial 3D

T1WI VISTAFS
-Thin slice : axial,

coronal T1IWI FS

-Routine brain
-Thin slice cover

midbrain, cavernous
sinus, orbital apex :
axial, coronal T1WI,
T2WI FS

-Axial CISS

-Post contrast whole
brain : axial 3D VIBE
FS

-Thin slice : axial,
coronal TIWI FS

-Routine brain
-Thin slice cover

midbrain, cavernous
sinus, orbital apex:
axial, coronal T1WI,
T2WI FS

-Axial 3D DRIVE
-Post contrast whole
brain :axial 3D T1WI
VISTA FS

-Thin slice :axial,
coronal TIWI FS
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Protocol and
indications

Sequences

3T

15T

Siemens, Skyra

Philips, Ingenia

GE, Discovery
750w

Siemens, Aera

Philips, Ingenia

9.Brain MRI :
Cranial nerve 5.
6 protocol

=g uasde NErve

V2, V3 #esthin

slice cover
pterygopalatine
fossa uas

mandible e

-Routine brain
-Thin slice cover
pons, cavernous

sinus, Meckel cave,
orbital apex : axial,

coronal T1IWI, T2WI
FS
-Axial 3D CISS

-Post contrast whole
brain : axial 3D

VIBE FS
-Thin slice : axial,

coronal TIWI FS

-Routine brain

-Thin slice cover
pons, cavernous
sinus, Meckel cave,
orbital apex : axial,
coronal TIWI, T2WI

FS
-Axial 3D DRIVE

-Post contrast whole
brain : axial 3D

TIWI VISTA ES
-Thin slice : axial,

coronal T1IWI FS

-Routine brain
-Thin slice cover
pons, cavernous

sinus, Meckel cave,
orbital apex : axial,

coronal T1WI, T2WI
FS
-Axial 3D CISS

-Post contrast whole
brain : axial 3D VIBE

FS
-Thin slice : axial,

coronal T1IWI FS

-Routine brain

-Thin slice cover
pons, cavernous
sinus, Meckel cave,
orbital apex : axial,
coronal TIWI, T2WI

FS
-Axial 3D DRIVE

-Post contrast whole
brain :axial 3D T1WI

VISTA ES
-Thin slice : axial,

coronal TIWI FS

10.Brain MRI :

Cranial nerve 7
protocol

milou temporal bone protocol + contrast snidu thin slice coronal 1%aqu parotid gland #e
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temporal bones :

axial, coronal T1WI,
T2WI FS
-Axial 3D CISS

-Post contrast brain
:3D T1WI VIBE FS
-Post contrast thin
slice : axial, coronal
TIWI FS

temporal bones :
axial, coronal T1WI,

T2WI FS
-Axial 3D DRIVE

-Post contrast brain
:3D T1WI VISTA

FS
-Post contrast thin

slice : axial, coronal
T1IWI FS

axial, coronal T1W]I,
T2WI FS
-Axial 3D CUBE

-Post contrast brain :

3D T1WI ASPIR
-Post contrast thin

slice : axial, coronal
T1IWI FS

axial, coronal T1WI,
T2WI FS
-Axial 3D CISS

-Post contrast brain :

3D T1WI VIBE FS
-Post contrast thin

slice - axial, coronal
T1WI FS

Protocol and Sequences
indications
3T 15T
Siemens, Skyra Philips, Ingenia GE, Discovery Siemens, Aera Philips, Ingenia
750w
11. Temporal -Sagittal TIWI IR -Sagittal TIWI IR -Sagittal TIWI IR -Sagittal T1IWI -Sagittal TIWI
bones protocol |-Axial TIWI, T2WI, |-Axial TIWI, T2WI, |-Axial TIWI, T2WI, -Axial TIWI, T2WI, -Axial TIWI, T2WI,
Brain IAC FLAIR FS, DWI, FLAIR FS, DWI, FLAIR FS, DWI, FLAIR FS, DWI, FLAIR FS, DWI,
protocol) ADC, SWI ADC, SWI ADC, SWI ADC, SWI ADC, SWI
Indication -Coronal GRE -Coronal GRE -Coronal GRE T2:WI |-Coronal GRE T2:WI |-Coronal GRE T2-WI
-CN 8 lesion T2:WI T2:WI -Thin slice cover -Thin slice cover -Thin slice cover
‘hearing loss -Thin slice cover -Thin slice cover temporal bones : temporal bones : temporal bones :
axial, coronal T1WI,

T2WI FS
-Axial 3D DRIVE

-Post contrast brain :

3D T1WI VISTA FS
-Post contrast thin

slice : axial, coronal
T1IWI FS
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Protocol and
indications

Sequences

3T

15T

Siemens, Skyra

Philips, Ingenia

GE, Discovery
750w

Siemens, Aera

Philips, Ingenia

12. Temporal
bones Follow
up protocol
Brain IAC
protocol)
Indication
-follow up

vestibular
schwannoma

Sagittal TIWI IR

Axial TIWI IR,
T2WI, FLAIR FS
-Thin slice cover

temporal bones :

axial, coronal T1WI,
T2WI FS
-Axial 3D CISS

-Post contrast brain
:3D T1WI VIBE FS
-Post contrast thin
slice : axial, coronal
TIWI FS

Sagittal TIWI IR
Axial TIWI, T2WI,

FLAIR FS
-Thin slice cover

temporal bones :

axial, coronal T1WI,
T2WI FS
-Axial 3D DRIVE

-Post contrast brain
-3D T1WI VISTA

FS
-Post contrast thin

slice : axial, coronal
TIWI FS

Sagittal TIWI IR
Axial TIWI, T2W]I,

FLAIR FS
-Thin slice cover

temporal bones :

axial, coronal T1W]I,
T2WI FS
-Axial 3D CUBE

-Post contrast brain :

3D T1WI ASPIR
-Post contrast thin

slice : axial, coronal
TIWI FS

-Sagittal TIWI

-Axial TIWI, T2WI,
FLAIR FS

-Thin slice cover
temporal bones :
axial, coronal T1WI,

T2WI FS
-Axial 3D CISS

-Post contrast brain :

3D T1WI VIBE ES
-Post contrast thin

slice - axial, coronal
TIWI FS

-Sagittal T1IWI

-Axial TIWI, T2WI,

FLAIR FS
-Thin slice cover

temporal bones -

axial, coronal T1WI,
T2WI FS
-Axial 3D DRIVE

-Post contrast brain :

3D T1WI VISTA FS
-Post contrast thin

slice : axial, coronal
TIWI FS




110

Protocol and Sequences
indications
3T 15T
Siemens, Skyra Philips, Ingenia GE, Discovery Siemens, Aera Philips, Ingenia
750w
13. Pituitary Axial TIWI, T2WI, |-Axial TIWI, T2WI, |-Axial TIWI, T2WI, -Axial TIWI, T2WI, -Axial TIWI, T2WI,
brain protocol |FLAIRFS FLAIR FS FLAIR FS FLAIR FS FLAIR FS
-Thin slice sag -Thin slice sag -Thin slice sag T1WI, |-Thin slice sag T1WI, |-Thin slice sag T1WI,
«-coronal T1WI, TIWI FS T1WI, TIWI FS T1WI FS T1WI FS TIWI FS
dynamic -Thin slice coronal |-Thin slice coronal |-Thin slice coronal -Thin slice coronal -Thin slice coronal
contrast) T1WI, T2WI FS T1WI, T2WI FS T1WI, T2WI FS T1WI, T2WI FS T1WI, T2WI FS
-Post contrast whole | -Post contrast whole | -Post contrast whole |-Post contrast whole |-Post contrast whole
Indications brain 3D T1WI brain 3D T1WI brain 3D T1WI brain axial 3D TAWI | brain 3D T1WI
-sella lesion VIBE FS VISTA FS ASPIR VIBE FS VISTA FS
-pituitary tumor | -Post contrast thin  |-Post contrast thin |-Post contrast thin -Post contrast thin -Post contrast thin
slice sagittal, slice sagittal, slice sagittal, coronal | slice sagittal, coronal |slice sagittal, coronal

coronal T1IWI FS

coronal TIWI FS

TIWIFS

TIWIFS

TIWIFS




Protocol for Pediatric patient

Computed tomography (CT)
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Indication or

suspected clinical disease

Protocol

Additional notes

Mediastinal mass

CT chest with contrast

Non-contrast study if clinical
suspicion of hemorrhagic lesion

or lesion with fine calcification

Pulmonary nodule

CT chest with contrast

Non-contrast study in a follow-

up case.

Intrathoracic metastasis

CT chest with contrast

Non-contrast study in a follow-
up case if neither nodal nor

pleural metastasis

Pulmonary arterial disease CTPA
Aortic disease CTA
Congenital heart disease CTPA or CTA Depends on the interesting area

Hypervascular liver mass

CT upper abdomen (arterial and

venous phases)

Renal mass

CT upper abdomen (venous

phase)

Intraabdominal metastasis

CT whole abdomen (venous

phase)

Pre and post liver transplantation

CT whole abdomen (arterial and

venous phases)

Others

Adjustment case by case

depends on interesting arca

Magnetic resonance imaging (MRI)

Indication or Protocol Additional notes
suspected clinical disease

Mediastinal mass Mediastinal MRI

Liver lesion Liver MRI
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Biliary lesion

MRCP

Kidney, ureter and bladder

lesion

MR urography or upper and

lower abdominal MRI

Depends on the interesting area

Adrenal, splenic and pancreatic

lesion

Upper abdominal MRI

Intraabdominal metastasis

Upper and lower abdominal

MRI
Anorectal malformation Lower abdominal MRI
MUllerian anomalies Lower abdominal MRI

Others

Adjustment case by case

depends on interesting area

Indication

Mammogram

- Screening Mammogram:

® Annually at age ~40years

(annually at age >35 years in high risk)

® Biannually at age >70 years

- Diagnostic Mammogram : palpable mass, nipple discharge, pain.

*** Consider to do only Ultrasound for under 35 years, pregnancy, lactation

Breast MRI

- Screening Breast MRI

® High risk : BRCA1, BRCA2

® (Contralateral breast in breast cancer patient

® Breast augmentation or direct cosmetic injection



- Diagnostic Breast MRI
®  Extent of disease (in breast cancer patient)
®  Recurrent breast cancer (esp. post breast conserving therapy ; BCT)
®  Metastatic axillary lymph node with unknown primary
®  Follow-up patient with neoadjuvant chemotherapy
®  Evaluate implant rupture
®  [nconcusive mammogram & US
[ ]

Imaging Technique

Mammogram
= Screening/diagnosis
® Standard views : Bilateral mediolateral view, craniocaudal views
® Post BCT : Standard views + Tomosynthesis on post BCT side + axillary view
® Post Mastectomy
- Standard views on remaining side
- Axillary view on post mastectomy side
® [mplants

- Standard views with&without implant

(Additional mammographic views and Tomosynthesis are added if required by radiologist)

(Additional ultrasound : whole breast ultrasound was done in all screening and diagnostic cases)

Breast MRI

Precontrast : Axial -TSE T2WI, STIR, T1 3D FS.

Coronal -T1WI
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® Postcontrast : Axial Dynamic T1WI 3D FS with and without subtraction 7phases , TIWI

3D high resolution, DWI and ADC.
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Sagittal-TSE T2WI
MIP T1WI
- Silicone implant : Axial and Sagittal silicone bright/dark sequences

- MR ductography (for nipple discharge) : Axial, Sagittal : heavy T2WI FS , MIP
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1. NSUNABIMIAATITNUT TV NT A lunsalasv Fluoroscope , Computed tomography (CT)
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Risk factors

- Renal disease (eGFR< 30 mL/min /1.73m’)
- Kidney surgery

- Proteinuria

- Hypertension

- Hyperuricemia

- Diabetes mellitus

- dor i lumsAaeINUSIA (absolute contraindication) ldun wedlsziamsuiarsnusiduinoulu

[ A A FAl A 1 @ a
sTAUNAIUIoguLss Wil linaeu Insosailluiy
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2. NIANADINMINAA Gadolinium-based contrast JuMITAIIIAAULNMAN TWAT (MRI)

a A & L. A gy 9y
- MINIIUUNILLADAINDATIV serum creatinine 1N 1% 11N1541 eGFR Tufitlrennite
Tunsaigiheluiiesannse creatinine Ty 7 Funeuiunsin

Tunsifileusnna lUn15a9329 creatinine Moy 3 BouNDUITUATID
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- Tudilre GFR <30 mL/min/1.73m2 1Hunndlsesnhunio s @unnd No15a1n15as5190u nio
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[ § a 4 1 a
d5uraeuprotocol s H30 W15 1Use Tesinlasuifoununis luRacontrast ae risk N300
o

. <3| U J
Nephrogenic systemic fibrosis (NSF) lunsainduiludesiia doalimsuselidienazunndiirvesld

FUNTIY

2 9y 9 ' ]
- Myns lcontrast Tt sunazngu

Anuric patient with no residual renal function Consider CT rather than an MRI

ESRD on chronic dialysis Group I agent contraindication
Group II recommended
MRI exam as closely before hemodialysis as

possible

CKD 4 or 5 (eGFR <30 mL/min/1.73m2) Group I agent contraindication

If MRI study is to be performed, a group II agent

should be used.
CKD 3 (eGFR 30-59 mL/min/1.73m2) Patient with stable eGFR No special precaution
CKD1 or2 5 (eGFR 60-119 mL/min/1.73m2) Any GBCA can be administered safely

TABLE 1. ACR Manual Classification of Gadolinium-Based agents Relative to Nephrogenic
Systemic Fibrosis

Group |: Agents associated with the greatest number of NSF cases:
Gadodiamide (Omniscan” = GE Healthcare)

Gadopentetate dimeglumine (Magnevist” - Bayer HealthCare Pharmaceuticals)
Gadoversetamide (OptiMARK’ - Guerbet)

Group |1: Agents assodated with few, if any, unconfounded cases of NSF:
Gadobenate dimeglumine (MultiHance™ - Bracco Diagnostics)
Gadobutrol (Gadavist” - Bayer HealthCare Pharmaceuticals; Gadovist in many countries)
Gadoterate acid (Dotarem” - Guerbet)

Gadoteridol (ProHance” - Bracco Diagnostics)

Group I11: Agents for which data remains limited regarding NSF risk, but for which few, if any unconfounded cases of NSF have been reported:

Gadoxetate disodium (Eovist - Bayer HealthCare Pharmaceuticals; Primovist in many countries)
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