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Radiologic Evaluation of Non-Alcoholic Fatty Liver Disease in Diabetic Patient
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Abstract

Non-alcoholic fatty liver disease (NAFLD), traditionally considered as a disease of hepatologists, has
recently become a major concern in patients with type 2 diabetes mellitus (T2DM) as T2DM seems
to worsen the course of NAFLD and vice versa. Furthermore, the increasing prevalence of NAFLD in
T2DM and the complex mechanisms between these two diseases make physicians caring for patients with
T2DM face many uncertainties in the diagnosis of NAFLD. Although the liver biopsy is considered as the
gold standard of the diagnosis of NAFLD so far, it has several limitations such as infection, bleeding and
cost. Hence, radiologic evaluations have been increasingly accepted as noninvasive alternatives to liver
biopsy. Currently, 4 major imaging tools are available for measuring liver fat, including ultrasonography,
computed tomography, magnetic resonance imaging and liver fibroscan. This article will describe these
methods used to evaluate hepatic steatosis in patients with T2DM, including the diagnostic accuracy,
limitations, and practical applicability.
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1. Ultrasonography (US)
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Fig. 1. Measuring hepatic steatosis by computed tomography (CT) scan (Hounsfield unit, HU). (A) With non-
alcoholic fatty liver disease (NAFLD). NAFLD: liver HU was lower than 60 (5). So, liver/spleen HU ratio was below
0.9 (0.09). (B) Without NAFLD. Normal patient: liver HU was higher than 60 (62). Hence, liver/spleen HU ratio was

higher than 0.9 (1.16).
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3. Magnetic resonance imaging (MRI) and magnetic
resonance spectroscopy (MRS)
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Fig. 2. Measuring hepatic steatosis by magnetic resonance imaging (MRI).
MRS, magnetic resonance spectroscopy.

o] S ok ] o= Al o= delA Jlvhb1,62]. 3% MRI®F MRS¢] NAFLD %Iete] cut-off at7} 73
252 Table 101 A 2]&F3IvH46,52,54).
3) ZHHX L EI MRIY+ MRS®] A& xfoli= 4] eFo1 MRS -9

Zop CT7F A3AQ) 2] Apds S48k Al MRIel| Bl3f H]ar2] 22 W ol A Aeks S4617] v
echogenicity®} 714 AEo} 22 X RE AEste] 184 o (Yukd o & MRST= single voxel—3}4 F7|o) &elo]
° 2 FA= A tEA MR 7-9-oll= B} 255 e 25 w8 10 2A pixelo] 841 2= A& o] 8ok
= I AS SAE 7 ok MRS ol 88 Az HE 3 X 3 X 3em 7YY -5 089 voxels Hoh= o
5 X3k 1F 3 ApREE AlQg 1F s g5st “Jol|A] sampling error7} WA 7FsAd o] AL AT
o 7 S wiFA) =W (subtraction) AWl A 7] gk 41 o] MRIX.T} efgh 7] wiitol] & Felli= A+"4}&°] MRI=
SRS ALK =l FHolli= AW S Al ek th Zw U Asshk= FA4101tH36,49,53,55).

&t EHHTES BAStAL, 6~T] A peak% a7
3] proton density fat fraction (PDFF)-S- 43| S4g 5) S SEXO A AL AR A| D24
T U= 7o) TREE o] ARG AL ‘U‘r[47,48]. i kAol Aol i A kel A=kt 7hsst
o, =2 AdES 1 o 2HAAE A ek iy
4)DIZEQLEO | © % MRISF MRSE €88 5= itt. 53] ofAl ARS 25
o] Al A MRISF MRS7F CTo 223l H] 3] g 2] Wst o5 A 0w HwE = vk
e eyt T FrPt 43 Ao0® vERdar 9l o] MRI®} MRS et} a7te] AR, S5 2|7}
o}, 53] CTH zg4q]A1 zZHesb] o e Awgk A stk 4, e st ojgxlo] dashh= 4
2re] 7ol i 80% o] ’de] WAt 90% olde] BolkE T S A Hd o ® QIS el A= oFF] wol AR
Uehf= Ao= E:] Z] ATH26,27,53). g AtellA] w2 Jrakal AANE A AAF o= B ) APEES Skt

99 https://doi.org/10.4093/jkd.2017.18.2.88



j |-(d The Journal of Korean Diabetes

Table 1. Characteristics of MR techniques for diagnosing hepatic steatosis

Sensitivity  Specificity

Authors Tesla MR sequence Cut off %) %) PPV (%) NPV (%) ROC
Tang A [52] (2013) 3.0 T  Multiecho spoiled GRE 6.4 97 100 100 71 0.989
Tang A [46] (2016) 3.0T Multiecho spoiled GRE 6.9 84 100 100 32 0.961
Chiang HJ (2014) 15T IDEAL IQ 34 100 77.1 0.982
Wu CH (2014) 30T DE MRI 11.1 85.7 78.3 54.5 94.7 0.877
TE MRI 54 92.9 95.7 86.7 97.8 0.978
MRS 4.7 92.9 82.6 61.9 97.4 0.946
Kuhn JP (2012) 15T TE MRI 4.5 86 100 0.95
Kang BK (2012) 15T DE MRI -1.5 88.9 78.9 0.884
TE MRI 2.7 100 78.9 0.947
Multiecho spoiled GRE 2.5 94.4 81.6 0.947
Multiecho spoiled GRE 2.9 94.4 81.6 0.948

(multipeak)
MRS (STEAM) 1.9 94.4 89.5 0.957

MR, magnetic resonance; PPV, positive predictive value; NPV, negative predictive value; ROC, receiver operating characteristic;

GRE, gradient echo; DE, dual echo; TE, triple echo; MRI, magnetic resonance imaging.
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Fig. 3. Basic concept of liver fibroscan.
CAP, controlled attenuation parameter.

(araey 4

,
\\
‘\
\,

| teatosis |

Fig. 4. Measurement of controlled attenuation parameter (CAP).

4) RIgERL E0|=

H| 12/ o] AR Rd7]= o= CAP 3 dB/m o)
o7 skl wet At thEA AR S5 0
Fol AgRre] - s} Solm= 22} 19%, 1% 4
T ey dvH62,63). FHT ofe] AqtllA] REAHEA
oF 20 APRAe] ST E ol e dASREAIE Bl
gk 23 CAP7F MRION Hjs] Aoty dojx)i= Aow
24 glot MRIel wish Blars) A&k ghdkshA] 2
RIS = Qlvk= Aol gloix] Al sldell A ofwd gt

£ tpgow AABA dei: F7192) 977} Bad

(&

il

-

94

el eH(T1].

5) Gl SEXIOIAIM HAFAIRY Al D2ie

g2} 7hs skl gl AgshH AR AldYo] golst
the A mioll 22 3t obols SR 85t
=OFA AL QITHT2,73). CAP 217} ?ledd Add} A
o] sler Firo] Sl Tl Farol gl Exlel
Hlel 7] Yepdths o At Adh BaE151(74,75)
o]F- el M= A GAIF M CAP HAFS ol-8-817] A=t
SFATHT6). 1eu 58 71717} . astal ARl uk

https://doi.org/10.4093/jkd.2017.18.2.88



j |-(d The Journal of Korean Diabetes

= AL Aske] AL EAE A@Ho] MRI Hlste]
AT 02 WolA)i= AR UY ATAES CAP AL
Th= MRIL MRSE A @8 518 348k 2Iek53,77-79).

5k BMIZF 30 kg/m® 01731 Hjgkeh ghahe] 7ofli=
[e)

W 0 52 ARg-SR= Mrprobe® <k AL o9

'
Ak

[e)
=

A1 probe7} o 55 probe AM-S #arskal JATHXL-

probe) (80,81).

5. 209

ode]l Wee EdZ dA ol A AREE AL 9=
NAFLD®] /gl sh#] 21ehiils Table 201] “gelalt.
28] 73 302 oo 7ol &=, 30% ol

A weom BASIL H1E} AN §o14, 9
B, AEe] Aol 2408 J1FoR s
Aapate] 7ol 2] A Jskstol BT 5 9)
A ovlsh] Gy BAE o & ATAIL o)

Fig. 5. Controlled attenuation parameter (CAP) result.

Table 2. Comparison of imaging techniques for evaluating hepatic steatosis

Technique Time Cost Accessibility ~ Risk Accuracy  Validity Quantification Clil(:rilc;\)l;; ial
Us Short Fair Very easy Very low Fair Fair Poor Limited
CT Intermediate Intermediate Fair Low Good Good Good Limited
MRI Long High Difficult Very low Best Best Best Many
MRS Long High Difficult Very low Best Best Best Many
CAP Short Fair Easy Very low Fair Fair Good Limited

US, ultrasonography; CT, computed tomography; MRI, magnetic resonance imaging; MRS, magnetic resonance spectroscopy; CAP,

controlled attenuation parameter; DM, diabetes mellitus.
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