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Evaluation of liver steatosis and fibrosis in patients with type 2 diabetic
nephropathy and their correlation by FibroTouch technique

LIU Lu,SU Benli,ZHANG Yuhong
Department of Ultrasound , the Second Hospital of Dalian Medical University, Liaoning 116021, China

ABSTRACT Objective To evaluate the degree of liver fibrosis and steatosis, and their correlation in patients with type
2 diabetic nephropathy (DN) by FibroTouch technique. Methods Ninety patients with type 2 diabetic nephropathy were
enrolled and divided into three groups according to the level of estimate glomerular filtration rate (eGFR) : eGFR=90 ml + min™' -
1.73 m™ as group A (n=30), 60 ml-min™"-1.73 m?< eGFR<90 ml-min™'-1.73 m™ as group B (n=30) and eGFR<60 ml+min™*-
1.73 m™ as group C (n=30). Meanwhile, 30 healthy volunteers were enrolled as control group. The fat attenuation value and the
liver stiffness value of above groups were obtained by FibroTouch technique, and the correlation was analyzed. Results The fat
attenuation values and the liver stiffness values of group A, B and C were significantly higher than that of control group(all P<0.05).
The fat attenuation values and the liver stiffness values of group B and C were higher than those of group A (P<0.05), and group
C were higher than those of group B (all P<0.05). The fat attenuation value was positively correlated with the liver stiffness value
(r=0.733,P<0.01). Conclusion The degree of liver steatosis and fibrosis of DN patients can be evaluated accurately and non-
invasively by FibroTouch technique with an important clinical value.

KEY WORDS  Ultrasonography ; FibroTouch; Fatty liver; Hepatic fibrosis; Diabetic nephropathy

Wl PR ¥ 9 (diabetic nephropathy, DN)J2& 2 BUBE IR e ™ AT, BRI RS SC
Y R A T A o ISR 2 TR PR R 4 D RN

AREF
& 5 4R R VR NS U5 T (non—alcoholic fatty liver disease, NAFLD) WIHE
FF A AEAAFAEIR F o A5 0 FH BT — AL g B s A5 R — G R GER
A FibroTouch % DN f 2 [ Rg 15 281 B R A7 4 AL RE i 1A T i P 2018 4F- 10 H % 2019 4 5 H B P9 4 W BHIIR 9 DN

PEF AL 116021 A0 T4 KEE T, KHE BB A R 25— % e B (XU B 5K o), I B} (I AR )
WHIRAER 5K T T, Email : zhangyh_66@163.com



- 782 - YN RS

2 20204F 10 J] 55 22 25

5108 J Clin Ultrasound in Med, Oct. 2020, Vol.22,No.10

SR 901, FHor B 48461 4z 4244, A 40~70 % 4 (51.247.6) %
Y556 DN A RIS MbR i o HEBRAR - OAF 2 B0 R 55
B I AE S 5 QAT TR s (A B B ME>140 o/ ) Aotk
70 of & s IR BEMEI 28 2RI | B G PRI 45 ] 3
g W7 BT R B Ak A9 R e o AR A U D BR R T 2R
(estimate glomerular filtration rate, eGFR) /K 3 %F H k474041,
eGFR=90 ml-min™'- 1.73 m2# R A 41 (3051 , 55 135, % 17 4],
4 43~62 %, F-14(51.4£6.9) % ;60 ml-min~'+ 1.73 m<eGFR<
173 mPE S BAL(30H4) , B 16 B, 2 14 4], AF i
40~70 % , V-2 (47.8+7.1) % ;eGFR<60 ml-min™'+ 1.73 m># Ky
CZL(30191), 55 1961, 2 11 4], 515 40~69 %, F-141(52.448.6) % .
Ii] Fiof 35 B 30 f91) 4t B 5 S5 g 0 BRAL, 5 1S ), £ 1S ) AR
40~60 %, F-14(48.8+6.1) % o £ A AT M5 LA 2% S 4 050
TR B . ARSI B A e B S I S5t
ATEE VIAE R

ARSI

1. A8 AT < Al FibroTouch Bkt B 12 WA (G885 T334
IRNED) , SIS SEMEF IRk . A EH RN R A R, BT
BPSG T, ) H B AR R R AT BRI A M [RIBR ., 5
) 2 Y PR S A T A PR R S TP 2T 8.5 em BT
S RNT RS S R SE B, TR A B (5T Sk kE R
Ao MEIUA iR ﬁué;%iﬁﬂw:éflﬂ%% T~ W] ARk B
A7 5 AR 5 R b T A L, R AR S T T Ak 3 W R
PEAT S &, ] — B S & A HEA T 10 W RO & TR &
1> 60% , AR 2E<33% , DU 4357 [T #E <30% , 7EREMREE — 2 T
TS 0 TR A AR I T Ul R R A A 6 I 24 i [
— BRI SE AR, TR — 53 25/ B 3 AN ) 40 £ s i &,

90 ml*min~

2. JFF JUE 1 105 920 43 AR 2 IE R (S0, JE 05 2 Ik fE <
240 dB/m; % FE (S1),240 dB/m</JI§ 1} 25 8 {4 <265 dB/m; 11 JiFF
(82),265 dB/m<JENi FEHi (<295 dB/m; i (S3) , I8 11 RE el (]
>295 dB/m JFIERE A 5 2 2L B4 40 i X TR S 28 4
FO~F1:<7.3 kPa, F2:7.3~9.7 kPa, F2~F3:9.7~12.4 kPa, F3~F4.
12.4~17.5 kPa, F4:>17.5 kPa,

= . Giit A

7 T SPSS 25.0 ZE 41, T8 BB DL mas F01% , A ] LA
TR R 7 22 731, IR LU 3y 22 SR AT LSD— kB, 7 2548
F5 B 4T Dunnett—¢ #6556 5 A7 ¢ ¥ 2 81 R H Pearson A ¢ 43 #7 -
P<0.05 S AL E L

%5 R

A 2LV 7 S R M R (LR
5% 2L I¥1) 14 JET U A ol A R U 88 (0 LU, 22 R A 45
R L(H P<0.05) , o A B C 22 T3 MR 2H , Ak
B4 B.CALR T AL, CHLE T BAL ZE A4 L (¥ P<0.05) .
WA TFIE1~3,
R A5 LT R R0 PO B 0 T DRk L 48 (s )

415 JHRIE R B2 (kPa) JH I 5 0 £ (A B/m )
A4l 9.88+1.92¢ 253.40+24.32°
B4 9.88+1.92¢ 267.97+26.45%
(oF::| 11.8421.86% 279.20+20.09
X BRZH 7.08+1.30 232.03+13.31
X IR LLAEL ,*P<0.05; 5 A 4 LK, PP<0.05 5 5 B 4H L3¢, P<0.05
AT

AH A 43 B 85 A 8 < FF 0 g 7 e el -5 T A 3 {1 2 1
A (r=0.733,P<0.01), W& 4,

S e 2

= =
o 155
\ N\
BRI (KPA) Nitios BREhEER(db/m) FREBIZ(KPA) FMitics BEBAEER(db/m) ORI (KPA) Mitics g (db/m)
PR 6.4 | m® 1000 sty 246 |=e= 9.5|smw 1000 ezl 269 | wem 11.8|sm= 1000 | 2B 306
R o%| mam 10110 1xgmee 34| RTIR 8% | maRm 10710 | 1y 7% || AT 5% | WA 10710 | M3 6%|
B ASCOGI O N SR e % ISR SRe R HOEEASCOONFHIE XReeh5 CSEANT SRR HEEEASEOGAFIN TR e 5L BSRAN T Reess
e P o AP P P
73 %7 124 178 . 240 265 295

l§|l A?EFF%‘ FlbroTouch)u(D“lE](ﬂT‘HE@rﬁ .2 B 24 /i # FibroTouch & & (FFUEAE LS B3 C2H 3 FibroTouch K i ] (T AL AT 2 A

] 6.4 kPa, JFFHEAG T £ U8 AE K 246 dB/m)
350

e 300 H W

Eg ° ° }ﬁ.

= 250 o Le% o

% 200 o’mo ®

® 150

gﬁ"é 100

= 50

=)

0 2 4 6 8 10 12 14 16
JHFIVETEE 6 (kPa)
B4 FFIENS s DaAE S5 A AT R (A AR D& S AT s TR

9.5 kPa, JFFHERR D5 #8269 dB/m)

S 11.8 kPa, JFFNEAR T 08 4 306 dB/m)
it it

DN 1E 2y 2 M RS fe )™ B (9 M 45 9 e, LR bIL il 44
AR WAL EE I AR A R B A i PR A
¥ 5T DN &4 R IES . NAFLD & 2 BB IR 9 % & 2k
DN [ fa B PR 2 22—, FL AR 0 300 AT AR 2 4 46 5 28 (1 R Al ST
A SER ) NAFLD 5 fF I 2F 2 fb =2 8] 72 76 35 % U Bk R,
FibroTouch 4 AR #r — 10 AT B 3 BLAR B A, [ 2013 4ETF
LR TG IR o BEF 5 VI AL 96 2 B 5 A U B 52 IE L



Il R AR 75 BE2E 4 75 2020 4F 10 5522 4255 10 J Clin Ultrasound in Med, Oct. 2020, Vol.22,No.10 « 783 -

S F I SRS E RSk K B BT U 28 AL HE vl
JHEREPI A% 10 mm , 155 40 mm (4 [ R4 T Bl P (0 4 208 B, S 2
LR G 4 ZUABUR 100 £, K KA = T2 Wi 45 R i b .
I A2 353 35 S B As G B 3 A o FibroTouch # A AJ
TE RS AR5 s e e A R B, S 4
PR UEAT S 7, B TF IO RIS | o5 57 P9 25 25 1T R i i
U A A ) R 22, 4R i 0 B E4) 50 ) P O S Joi0 0 A 7 5L A
TCAN M AR 52 5 T U 2 R O 10 4 Vol £ AR U s 2 ) , A
17 X5F JHF O I 72 1 07 2 AR atE A 7 A A, B, R
F i AE PERR BB R o HE L AR e AT ) 0 JFE U 28 0 36 4G, i RO
Dy B FE R . ARHFSE N T FibroTouch TEA T E NG 5 725 4 i
JERELT AL R FRE 430 38 BAR S, B FEd T N A (E .

ARBFFTEE R BoR , DN B A B C ALAY I A 105 T2 el (2
e T A, HOAE A, 22 R i L (3 P<0.05) ,
FUIREZ DN BB O A0 5 R 18 0 0 B, JFE U A A 72 v A
Wiz e, SREARF I A R —2 . BRI B S SR T
WA I e KA R R R E N E 22— 5 NAFLD W7 1e % %
IR ZR o a0 396 P S0 2 P R C L 22 28 0 Ab 2R 1 I
LA K 4% Tl 40 i R 1 A7 53 DR R T, e 24 TT S B4 g A
FE DR eIk B, BE T 52 R N T LT dE Ak AR 9B R . FET
“TWRATER B AR NAFLD (4 35 B R s L i AR
RN NAFLD & HLi o i35 — k4747, #2347 NAFLD 1)
S BN (A A MR A 2 RO BR 6 H % R NAFLD
B2 WX B AT 040, 25 5 7R DN 5 NAFLD JeHeE . AR
WFSEAR Y eGFR {E X DN B 0474320, [ 137 ] FibroTouch %
DN (& A BE R 5 2 b E AT 1 iAo, LA ST BT 200
HERG o [l AT N TERREA (1 22 5, T RE 2 P B R
— SR A

AHIFFE DN £ 5 45 21 1) T IR 2 350 o X R AL, 25 S 1
Bt X (3 P<0.05), H B4 CH & T A4, C4Am T B4,
FEUIRE AT DN ABCE G BT , A A% Bl B Bl 2 14 . I &F
HEL0 A TE B 20 M A R 40 A B 2R AT S5 BT AR R 14 T
Ao I AR LB T 4 240 Jf 2 37 400 JH I v 40 B A 58 o ) 3 R
b T e A i i e e | W e O 2 B T e g P i
AR HRG, B AN 5 DN 5T LF 40 18] 56 & 5T
AR HDCHLRN M AR TEAE o A7 WF5 5 B 15 I 4 9 2R 18
P G R AR P B — A SRR, 5 eGFR TR (TS A
R DIMIIE . DN B AP 777 (4 0 40 it 2 ml i A A2 0 4
S AR Z R AAE AN — D o F e B oR A 1 T RE
555 (1 2 B s £ o 5 kAR 2T 44

A ST A SN S s, DN ER R0 i 105 8 ok A1 5 P
i 25 (1 42 1E M 56 (7=0.733, P<0.01) , £ BIBE S DN &5 e g 115
B = (OB [ 0 22 DR (LN i) W= A RS 97 &7
Z G W IR , HOGE BE 27 2k Ak 7= A — 52 B9 VR o 28 nT 1 3R
SR AL P microRNA-27a/b—3p 7K, microRNA-27a/b-3p
R S B AT TS AR - 1e I, W45 A R - e FEAM
JHF E2L DR 200 M ) v 2o R P DGR T T ek g R o 1 A

JE T, 84 Jem 2 1 B ZH UM R -1 7 A A R 4 e R
-1 9 JE R 223k, DT A 5 JFIDE 98 RE R 2R 4 Ak iy & A=
[F) B, 98 2% 1 M0 P2 3K o 200 B P e A A K TR T B A B, MATTTAR
PR ELF LA A E R H e HEDY , DN BB AR 5 A2 v
JITFRELT 4 A 1 5C 2R T BE -5 ARG R AR W PR 7 B4 A G

ARG Ry BRMEAE THEA RN, HR S 8B W e &
IR AR 24 ) s X A R B2 TR, 38 03 £ 3 A — 4
7R AN Y b 1) SR R 5 352 AN B4 ST AR 0, T 2k T e G
it R P

25 TR W DN (B T R0l 35 A% B2 (0 =, S IE R 0y
AEVERITIELT 4e L R EREZ e, B = BAEMC . ]
FibroTouch 45 AR AT DL 2 WL 74/ DN 8 1) JHHIE g J A8 1 Fn e
AEALFREE  XTE DN 835 Filjs B 2 A I RN

575 3Lk

[1] Jia G,Di F, Wang Q, et al.Non—alcoholic fatty liver disease is a risk
factor for the development of diabetic nephropathy in patients with
type 2 diabetes mellitus[ ] ].PLoS One,2015,10(11) :e0142808.

[2]  Yeung MW, Wong GL, Choi KC, et al.Advanced liver fibrosis but not
steatosis is independently associated with albuminuria in Chinese
patients with type 2 diabetes[ ] ].J Hepatol ,2017,68(1) : 147-156.

(3] Bk fokfd, TR . NBEIM L9 AR b a0 AR A R,
2018:482-483.

(4]  SHgay, K550, S5 AR T FibroTouch $ AT A 2 BB ARy il
A JFEIE PR U5 78 R A AR B R — AR S (. o i DR 2 5
1%7%3,2018,29(9) : 636-639.

(5] AA, BB, LA, 45 MR IR PO B SO L SR 7 b e[ ).
B2 2554 ,2015,21(21) :3944-3947.

[6] Nobili V, Miele L, Alisi A.Preventing liver fibrosis in patients with
NAFLD and the road ahead[]].Expert Rev Gastroenterol Hepatol
2017,11(12):1081-1083.

[7] Castera L, Foms X, Alberti A. Nan—invasive evaluation of liter
fibrosis using transient elastography [J].] Hepatal, 2008, 48 (5) :
835-847.

[8] Aghadavod E, Khodadadi S, Baradaran A, et al. Role of oxidative
stress and inflammatory factors in diabetic kidney disease[]].Iran J
Kidney Dis,2016,10(6) :337-343.

[9] Miranda-Dfaz AG, Pazarin—Villasefior L, Yanowsky—Escatell FG, et
al.Oxidative stress in diabetic nephropathy with early chronic kidney
disease [J]. ] Diabetes Res, 2016: 7047238. doi: 10.1155 /2016 /
7047238.

[10] Spahis S, Delvin E, Borys JM, et al. Oxidative stress as a critical
factor in nonalcoholic fatty liver disease pathogenesis [J]. Antioxid
Redox Signal ,2017,26(10) : 519-541.

[11] Yan LH,Mu B, Guan Y, et al. Assessment of the relationship between
non-alcoholic fatty liver disease and diabetic complications [ J].
] Diabetes Investig,2016,7(6) : 889-894.

[12] Aydin MM, Akcali KC.Liver fibrosis[J].Turk J Gastroenterol, 2018,
29(1):14-21.



« 784 - It AR 7 BE 22 2% 5 2020 4F 10 H 25 22 455 10 J Clin Ultrasound in Med , Oct. 2020, Vol.22,No.10

[13] Klessens CQF, Zandbergen M, Wolterbeek R, et al. Macrophages in
diabetic nephropathy in patients with type 2 diabetes [J]. Nephrol
Dial Transplant, 2017, 32(8):1322-1329.

[14] Robert S, Gicquel T, Bodin A, et al. Influence of inflammasome
pathway activation in macrophages on the matrix metalloproteinase
expression of human hepatic stellate cells[J].Int Immunopharmacol ,

2019,72(1) : 12-20.

[15] LiZ,JiL,SuS, et al.Leptin up-regulates microRNA-27a/b-3p level
in hepatic stellate cells[ J ].Exp Cell Res,2018,366(1) :63-70.
[16] Polyzos SA, Kountouras J, Mantzoros CS.Adipokines in nonalcoholic
fatty liver disease[ J ].Metabolism,2016,65(8) : 1062-1079.
[17] Buechler C, Haberl EM, Rein-Fischboeck L, et al. Adipokines in
Liver Cirrhosis[ J].Int ] Mol Sci,2017,18(7) :1392.
(i H 191:2019-12-03)

- JH 15 FR A -

Ultrasonic manifestations of ovarian pseudoaneurys:a case report

DREE R IEFNBKEB AR 1 61

A HFRRE e
[ EES S 1R445.1;R737.31 [ XEkFRiIREG B
BEL 328 1. FHEERE VEAG R LT JT (K 3),

HMBEAT S R A S R A 0BRSS A I ok I B . RS K
A R YR 37.5°C, I JE 120/82 mm Hg (1 mm Hg=0.133 kPa) , I}
W% 19 Y /min , /0> 2R 72 Y /min, Jo &L IR M TGSk & 3k R
SEREIR o 7S R A < AT OB BT WL — KN 5.3 emx2.9 em #
PETC IR X, $ 50 B 7, 9T WL 43 B s CDFTE M2
& T IR] 7 DX P TR 4T AR R Ll AR, R K B ik
W (B L, 2) o B 47 o A I O 55 5 P o A0 (|1 3 ik
) VG — KA. FE sh Ik CT = 4 il 3 35 52 - A Ml o
0L — KN 5.0 emx3.0 em BV 5 AL o L I, B SR
i D012 4 PR KL Y 35 R Sl L TR 340 mT DL AR O A, A A B SR
oIk 55 i A Bl KR 8, O RE AR I Bk I PR A
B S5 AB M Bl kR, T B0 B R FE B A A I A P R ZE TR

B 1 CDFI7R A 5P 228 4 JC [\ 7 XER N K
N RN ==

Wt 5 22 3 B0 e 2l DK R A 1

TS - B ELBLE Bl BRI T AL -5 4 i 309 B SR 7320 fok
BRI AN 4 A MR SR T RES [ S K i R T
Y3 AP LR B AN R SRR IR, I i 2F S0 KR I B
AR ZUAEYRE I ERE S BRI IE ) — S e I =
AT e R0 L, 22 A7 I 0 393 5% T T R ¥ P e A
A L T TG T B AR, ELATBe i P RS D I S
T UL O AR Sl R AR 2 TR o B SR Sl kR e R
BB EE N EEVETE N X, CDFLZR Ho N 80 IO/ LR 5 L ¥R
PR AT DL RSB I A 0 H S SRR o AR A R R B
SRR AL, 2 Wy EEMEE R 2 il A A A . I BR
SN J 15 B A A b B LB, N DD T A
AR (0. 223 B B2 1K

B3 CT =4 i85 i B m T 7 A 05 5L 30 Bk
I FE i S
(s H 197:2019-08-07)

PERH AL 2362000 A A LA T, o N BRI 45066 B0 DR BB BA SRS JL— O B B A A 2 .



