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OVERVIEW 6

MEDIC

> Bénh gan nhiém m& khoéng do rwou (NAFLD) la bénh gan
man tinh phd bién nhat trén toan thé gidi, vai ty 1é mac ngay
cang tang & ngudi Ién va tré em. S tich tu m& gan bat
thwdng c6 hau qua nghiém trong, bao gdm xo gan, suy gan
va ung thw biéu mé té bao gan. Ngoai ra, gan nhiém mé
ngay cang dwoc cdng nhan la mét yéu td nguy co ddc lap
déi v&i héi chirng chuyén hoa, dai thao dwong typ 2 va
quan trong nhat Ia t& vong do tim mach.

» Trong 2 thap ky qua, cac phwong phap dwa trén hinh anh
khédng xam lan dé danh gia gan nhiém m& da dwoc phat
trién va phd bién. MRI PDFF hién dwoc coi la phwong phap
chinh xac nhat dé dinh lwgng m& gan.




OVERVIEW 6

PROGRESSION OF
HEPATIC STEATOSIS

-
' stea(c‘sns
R o wrd £ 0
.7:'&:‘! L o g
' .
- or ot ot

'ci_r_rhosi;{ ‘




Steatosis Diagnosis

1. INVASIVE Biopsy

Ultrasonography

2. NON-

INVASIVE CT-Scan
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Steatosis Diagnosis “

» Xam lan - bién chirng lién quan  The GOLD standard:

dén tha thuat
> Phu thudc vao ngudi lay BIOPSY

mau. Kich thwoc 16i twong doi
nhé cla sinh thiét cling gay ra
16i lay mau, dac biét 1a cac
ving gan nhiém m& khéng
dong nhat.

> M6t han ché quan trong: tinh
khéng thwc té cia nd doi voi
viéc danh gia gan nhiém mé&
dinh ky va lap lai.




Steatosis Diagnosis

1. INVASIVE Biopsy

Ultrasonography

2. NON-

INVASIVE CT-Scan




Non-invasive Steatosis Diagnosis

Advantages
Ultrasound Safe
Widely available
Low cost
CT Fast acquisition

Easy to perform
Straightforward analysis

Quantitative

MRI-PDFF Direct measurement

Precise fat quantification

Disadvantages

Indirect measurement

Qualitative

Operator and calibration dependent
Inaccurate for mild steatosis
Inaccurate steatosis grading
Confounders: obesity, fibrosis

Imprecise localization

Indirect measurement
Variable calibration
Inaccurate for mild steatosis
Confounders: iron, glycogen

lonising radiation

Requires standard acquisition if contrast-enhanced

Relatively limited access

Claustrophobia

Highly sensitive and specific Implantable devices

Corrects for confounders

Fast acquisition

Recommendations

Clinical care:
initial screen
Clinical trials:

do not recommend

Clinical care:
retrospective with conservative thresholds
Clinical trials:

do not recommend

Clinical care:
study of choice (if available)
Clinical trials:

study of choice (if available)




CT-SCAN

UU DIEM

An toan
Pho bién
Chi phi thap

Th&i gian chup nhanh chong
Dé dang thyc hién

Phan tich don gian

Dinh lwgng

Po lwérng truc tiép

Dinh lwvong m& chinh xac
D0 nhay va d6 dac hiéu cao
Hiéu chinh cac yéu t6 gay
nhiéu

Thaoi gian chup nhanh

NHUOC DIEM
Po lwdng gian tiép
Pinh tinh
Phu thuéc vao BSSA va hiéu chuéan
Khéng chinh xac doi véi gan nhiém
m& nhe
Phan loai nhiém m& khéng chinh xac
Yéu td gay nhiéu: béo phi, xo héa
Dinh vi khéng chinh xac

Po lwdng gian tiép
Hiéu chuan thay ddl

Khoéng chinh xac dbi véi gan nhiém
m& nhe

Yéu t6 gay nhiéu: sat, glycogen
Blrc xa ion hoa

Yéu cau lay chuan néu tiém chat
twong phan

Chi phi cao
Claustrophobia
Thiét bi cay ghép




CT-SCAN

DO NHAY PO NHAY PO NHAY

GAN NHIEM M& NHE . : 0
(BIOPSY 10-20%) e 57% 93%

AN NHIEM MG
° NANG (>30%O AU 72% 85-100%

> MRI - Compared to other noninvasive methods for
detecting mild steatosis (histological grade <5—<10%) with
sensitivity and specificity ranging 77-95 and 81-97%,
respectively.

Department of Radiology, University of California San Diego, USA
Department of Radiology, Washington University School of Medicine, USA/2018




* WHAT IS MRI - PDFF (proton density fat 6
fraction)?

MEDIC

> Khéng giong nhw siéu am va CT do dd
nhiém m& bang proxy, MRI do cwérng do
tin hiéu (d6 sang) cua cac proton & cac
tan s6 cdng hwdng khac nhau. Nuwéc
cdng hwdng & mot tan sd duy nhat, trong
khi TG trong mau nhiém mé& phirc tap
hon. MRI khai thac sy khac biét vé tan so
cong hwédng proton clia nwée va TG bang
cach thu dwoc hinh anh tai cac thoi diém
phan &m ma tai dé nwdc va TG léch pha

» Tin hieu m& gan duwgc tao ra thong qua
hinh dnh PDFF gan nhw hoan toan la do
cac proton trong TG, tao nén hau nhw tat
ca suw tich tu m& bénh ly trong gan nhiém
m&.




 WHAT IS MRI — PDFF (proton density fat
fraction)?

Hepatic steatosis assessment on MRI has evolved from early methods that only gave qualitative
estimates (L.e. dual echo chemical shift imaging) to more advanced and fully quantitative methods,
meeting the ultimate goal of accurate and precise steatosis measurement. Identification and
incorporation of the main confounders were essential steps. These confounders on MRI are R2*
decay, the complexity of the fat spectrum and T; weighting due to the differing T; values of fat and
water.>2 %Y Confounder corrected chemical shift-encoded MRI corrects for these three confounders
by collecting images at multiple echo times with low flip angle to minimise T; weighting and by
incorporating the multi-peak structure of fat in the analysis algorithm.2Z 162 The end result is the
PDFF, which is the (liver fat signal) /(total signal).

The liver fat signal generated through PDFF imaging is due almost entirely to protons in TG, which
make up virtually all of the pathological fat accumulation in hepatic steatosis.22 While liver fat may
contain trace contributions from other lipids, these are not detected on MR as they have ultrashort
T,s due to being bound in components of normal tissue, i.e. cell walls. Water also has an invisible
ultrashort T, fraction, as it is bound to protein such as collagen. Thus, PDFF signal can be defined as
the fraction of proton signal from mobile fat normalised by the total proton signal from all mobile
proton species.



% WHAT IS IDEAL 1Q SEQUENCE? 6

> IDEAL 1Q la mét chudi xung cung cap cac phép do ty 1&é % mé toan bd gan
theo thé tich, va do ndng dé sat trong gan, chi véi mét lan nin thé (khoang
18s)
> Xung IDEAL IQ tach tin hiéu nwdc va chat béo bang cach thu hinh nhiéu
lan céc phan hoi tir chat béo va nwéc; trong cac giai doan twong doi khac
nhau. IDEAL IQ cung cap hai ban do:
1. Fat Fraction: la thwdc do dinh lwgng mé gan. bay la moét phwong
phap khéng xam 1an dé dinh lwgng ham lwong chat béo trong gan.
2. R2* 1a nghich dao cua toc dd hoi phuc T2*. Cho phép do dinh
lwong ndng do sat trong gan.
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> O trung tdm y khoa Medic Hoa Hao, viéc dinh lwvong mé&
trong gan (MRI — PDFF) dwoc thue hién vai tong théi gian
chi khoang dwdi 3 phut, véi may MRI GE 1.5Tesla, khéng
tiém thudc twong phan
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CACH DPINH LWUONG MO QUA CHUOI XUNG IDEAL
IQ — MRI:

« Ludn thwe hién IDEAL IQ khéng tiém chat twong phan
» Thu hinh chwa dén 20s chi trong 1 1an nin thé

» LAy mau thuy phai va trai cla gan - Do lwong it nhat 2 ROl (4
ROI)

» Mdi ROI phai c6 ban kinh it nhat ~2cm
« Lay gid tri trung binh cta 4 ROI (Av) trén anh FF (tinh bang %)

* Tranh cac mach mau lén, dwdng méat gian hoac cac xao anh
khi vé ROI
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ROI 3: 346.4mm2 m=4 Av=9.1
ROl 4: 289.1mm2 m=6 Av=9.7




Average Signal Intensity Loss (%)
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Reference scores of MRI — PDFF: 6
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Fig. 3—Sample signal intensity (Sl) loss color maps for four different subjects
A, 28-year-old healthy male volunteer with grade 0 steatosis

B. 58-year-old woman with grade 1 steatosis

C, 38-year-old man with grade 2 steatosis

D, 60-year-old woman with grade 3 steatosis.

E. Corresponding color scale of Sl loss percentages used for all color maps

Grade 0 Grade 1 Grade 2 Grade 3
_—

0% 30% " Sl Loss
I




Color mapping system: Steatosis grades relative
to % liver fat.
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& CONCLUSION: 6

» MRI-PDFF la ky thuat khdng xam lan c6 do nhay va do dac hiéu cao
nhat, an toan trong dinh lwong m& trong gan.

> Co thé thay thé phwong phap sinh thiét gan khéng can thiét, nguy co tai
bién.

> Co6 thé dwoc chi dinh d& do m& trong gan cua nguwdi hién tang con
song, hay dinh lwogng m& trong cac bénh ly gan nhiém m& do rdi loan
chuyén hoéa (tré& em) ma khoéng can sinh thiét




& CONCLUSION: 6

> CO moi lién hé nghich ddo gitra gan nhiém m& va cac bién
chirng xo' gan. Gan nhiém m& giam khi qua trinh xo hoa gan
tién trién thanh xo gan. Suy dinh dwdng rat phd bién trong
bénh xo gan va sy hién dién cua né mang y nghia tién lvong
quan trong.

» Do dd, bénh nhan mac NAFLD nén dwoc phan dd theo mirc dd
xo hda gan, va phép do dinh lwgng m& trong gan co thé giup
danh gia tién trién va tién lwong ciia NAFLD.

> Cho nén: Cé thé tién hanh dong th&i véi chup céng hudng twr
dan hdéi gan dé dinh lwong dd xo hda gan véi tdng thdi gian chi
dwdi 7 phat — gitp két hop theo déi va danh gid dap trng diéu
tri trén cac BN NAFLD

> C6 thé két hop chup MRI bung dé phat hién tén thwong / u
gan.




Elevated liver function tests
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Incidental finding of steatosis on
US B-Mode, CT or MRI (IP/OP)

Metabolic syndrome?
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Rapid Fat/lron Liver MRI Protocol
- 3 plane Localizer

- CSE-MRI

-T2w

- Optional MR Elastography

Extended Liver MRI Protocol

- Standard MRI protocol (including
IP/OP) with GBCA administration

- CSE-MRI

- Optional MR Elastography

Consider Ultrasound, CT or MRI

- Standard CT protocol with
iodinated based contrast or

- Standard MRI protocol (including
IP/OP) with GBCA administration

if MRI not possible

Y

if MRI not possible

A 4

Quantitative Ultrasound or CT

Quantitative Ultrasound or CT

Figure 8: Flow chart shows diagnostic imaging work-up for hepatic steatosis and nonalcoholic fatty liver disease (NAFLD). In
patients with abnormal liver function tests or incidental findings of hepatic steatosis at imaging and high clinical suspicion for
NAFLD, a rapid MRI protocol targeted for liver fat quantification is the method of choice to estimate steatosis severity. MRI
elastography might be added to assess stiffnesses of liver tissue and fibrosis presence. If the probability of having NAFLD is
lower, but steatosis cannot be excluded, an extended liver protocol should be considered. CSE-MRI = chemical shift-encoded
MRI, GBCA = gadolinium-based contrast agent, IP/OP = in-phase and opposed-phase imaging, T2w = T2-weighted imaging.
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CHUP MRI-PDFF + MR-ELASTOGRAPHY:

0 MEDIC,_ ELASTO NC

Serles Data
E2 1 M} { ;D scntpt ion R
1 InRx 3 plane Loc SSFSE
Elasto: Ax MR-Toyth 01:04
AX |DEAL 1Q (165e(\BH) 00:18

S Add Task P | i ” 3 plane Loc SSFSE @ (01 4 U

. | _ fiattsran 3-Plan I Frqui Unsw.. _j
[ Auto Start e i fti Freg. FOV:| 45.0 _| ;"';‘? ' L‘”'”" 0 L‘

CHUC NANG CHUOI XUNG TG CHUP S6 lan nin thé
1. PINH LWUONG MO’ 3D IDEAL I1Q BH 18s
2. DO PO DAN HOI ELASTO AX MRI TOUCH 1md4s




s+ References:

https://www.ajronline.org/doi/pdf/10.2214/AJR.11.6729
https://pubs.rsna.org/doi/10.1148/radiol.14140754
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6223150/
https://pubmed.ncbi.nim.nih.qov/30899974/
https://www.nature.com/articles/s41430-022-01215-1

Cac cases lam sang tv BN dén kham va chup MRI tai Medic Hdéa Hao
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