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Value of ultrasound combined with elastography in evaluating inflammation grading in patients with chronic
liver disease at S2 stage of liver fibrosis

CHEN Rui, ZHENG Yijun, GAO Zhiling, CHEN Wei, SU Biao, SHI Shuainan, GUO Jia"
Department of Ultrasound, Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai
201203, China

[ Abstract ] Objective To explore the application value of ultrasound combined with elastography in grading
inflammation in patients with chronic liver disease at S2 stage of liver fibrosis. Methods Totally 51 patients who were
hospitalized at Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine from Jan. 2022 to Mar.
2024 and underwent liver biopsy with pathological results indicating a stage of S2 liver fibrosis in chronic liver disease were
enrolled. All patients underwent ultrasound-guided liver biopsy to obtain the stage of pathological liver fibrosis (S1 to S4)
and the grade of liver inflammation (GO to G4). In addition, all the patients were examined by ultrasound combined with
elastography; and shear wave velocity (Vs), acoustic attenuation coefficient (ATT), liver fibrosis index (LFI), fibrosis-related
index (F index), and inflammatory activity index (A index) were obtained. The correlation between ultrasound combined
with elastography parameters and pathological inflammation grading was analyzed. Results According to the pathological
inflammation grading, there were 15 cases in group G1, 28 cases in group G2, and 8 cases in group G3. There were significant
differences in F index, A index, Vs and ATT among the 3 groups (all <<0.05). Among them, F index, A index and Vs in
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group G1 were significantly lower than those in group G3 (P=0.007, 0.006, 0.040), while ATT was significantly higher
than that in group G3 (P=0.005); and there was no significant difference in LFI among the 3 groups (P=0.373). Vs, ATT, F
index and A index were correlated with pathological inflammation grade (»=0.404, —0.417, 0.379, 0.383; P=0.003, 0.002,
0.006, 0.006). The mean plot showed that with the increase of pathological inflammation grade, the age of patients showed
a linear upward trend, ATT showed a linear downward trend, and A index showed a linear upward trend. Vs was positively
correlated with alanine transaminase (ALT), aspartate transaminase (AST), alkaline phosphatase (ALP), y-glutamyltransferase
(GGT), total bilirubin, and direct bilirubin (DBil) (all P<<0.05). ATT was negatively correlated with ALT, AST, GGT, and
DBIl (all P<<0.05); and both F index and A index were positively correlated with ALT, AST, ALP, GGT, and DBIl (all
P<0.05). Conclusion Ultrasound combined with elastography can be used to evaluate the degree of inflammation in patients
with chronic liver disease at S2 stage of liver fibrosis.
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Elasto, EHBUKEAMEMY, #EEBRLE T A
A0 Py TS0 B 7 el AR}, R TR R A ik
B R 1~2 em (BREAEBL S em)
B REHE B TR A 0 (5, 7808 B, HLls B
) BB AT 1~2 cm b B 5 5 /K26
ML, RETFI N 7 SO IE A5 R, URER L R
FRIEIE T BER 3~5 s, fph AR e deoE 3 R
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B BVE S50 i 5 SR A5 21 8T U] 5k ok 8
('shear wave velocity, Vs ) . 75 58 R %X ( attenuation
coefficient, ATT) . AFZ£F4E{k 35 #r (liver fibrosis
index, LFI) . £F4Efb+5%40 (fibrosis-related index,
FH8 80 ) S R AE I ) 48 %L (activity index, A 4§
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Fig1 Measurement indexes of liver elasticity by
ultrasound combined with elastography
FPS: Frames per second; Vs: Shear wave velocity; E: Young’s
modulus; ATT: Attenuation coefficient; VsN: Variance
stabilization normalization; LFI: Liver fibrosis index; F:
Fibrosis-related index; A: Activity index; IQR/M: Interquartile
range/median; %AREA: Area ratio of low-strain region;

COMP: Complexity.
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K Welch 77 224387, 55 )5 22 8 HO B8R FH Games-
Howell 3%, X} FAFF A IES A8 %R, R
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gt X, #t— K H Bonferroni 5 1F (1Y) Mann-
Whitney Ut 35 47 LA, THECSER B A1) L
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19 1] (37.25%) , 4E#0 24~70 %, SFRI4ER N I, G3HBMLET G, G2 4, ZRAL I
(4535111.69) % . MHRIGHLAAE 73 GO0 & it B X (,=7.886. 3.956, P=0.005. 0.047) ., 7E
1702, GLA 1561, “FI4FEI N (36.271£7.67) %5 fF Dy REFE b5 J7 i, ALT, AST. ALP, GGT. TBil
G2 4 28 i, VX4 (47.68+=11.73) %5 G3 TEA[RDR BEARAE 720 [H] 22 S A Ge it 30 (1
4 8 fil, PR (54.2546.23) &, 34LMAE P<0.05) . WER 1.

W2 A G FE X (P<0.001) o fEHESI ST

®1 ARRERESRISUERITTLENL S2 BEFH—REL
Tab 1 General information of patients with chronic liver disease at liver fibrosis S2 stage stratified

by pathological inflammation grades

Variable Total N=51 Gl N=15 G2 N=28 G3 N=8 Statistic P value
Agelyear, X+ s 4535411.69 36.27+7.67 47.68411.73 54254623 F=10.09 <0.001
Gender, 1 (%) 7=8.10 0.017
Male 32 (62.75) 6 (40.00) 18 (64.29) 8 (100.00)
Female 19 (37.25) 9 (60.00) 10 (35.71) 0

ALT/AU-L™), M(Q,, @)  34.00 (24.00, 90.00) 26.00 (22.00, 34.50) 45.50 (28.50,99.00)  95.50 (28.00, 252.25)  H=6.34  0.042
AST/U-L™), M(Q,, 05  33.00(23.00, 53.50) 27.00 (20.00, 31.50) 40.00 (23.75,90.50)  53.00 (36.50, 152.75)  H=7.83  0.020
ALP/U-L™), M (0,, 0y  83.00(73.00, 122.50) 69.00 (58.50, 81.50) 87.50 (75.75, 127.50) 151.50 (111.75,314.75)  H=14.14 <0.001
GGTAU-L™), M (0,, 0y)  37.00 (19.00,96.00) 24.00 (15.50,48.00) 39.00 (20.75,96.00)  281.00 (81.50,512.50)  H=11.73  0.003

TBil/(umol*L™"), M (Q,, 0;) 16.10 (11.40,22.90) 15.60 (11.85,21.60) 14.40 (10.92, 18.88)  25.40 (20.35, 32.08) H=662  0.037
DBil/(umol*L™"), M (Q,, 05)  2.90 (2.15, 5.55) 2.80 (2.25, 4.15) 2.80 (2.10, 3.83) 11.15 (6.60, 13.07) H=541  0.067
IBil/(umol=L™"), M (0,, 05) 11.30 (8.50, 16.25)  12.80 (9.50, 17.45)  9.40 (7.97, 14.00) 14.65 (11.28, 19.62) H=535  0.069
TPA(g-L™"), M (0, 03 74.10 (70.45, 77.55)  74.70 (72.30, 77.70)  73.90 (70.40, 76.70)  74.95 (64.83, 77.33) H=0.70  0.704
Albumin/(g+L ™), M (Q,, 0;) 43.10 (39.35,45.75) 45.30 (41.05,46.70) 42.90 (40.05,44.73)  36.30 (33.17, 42.43) H=590  0.052

Globulin/(g*L™"), M (Q,, 0;) 30.70 (28.45,32.95) 30.10 (28.65,31.40) 30.55(27.93,33.38)  32.60 (30.38, 35.03) H=228  0.320

G1, G2 and G3 represent 1-3 grades of liver pathological inflammation, respectively. ALT: Alanine transaminase; AST: Aspartate
transaminase; ALP: Alkaline phosphatase; GGT: y-glutamyltransferase; TBil: Total bilirubin; DBil: Direct bilirubin; IBil: Indirect
bilirubin; TP: Total protein.

22 BmBEEESBEBZFORFRSEEREALA (P=0373) . ZHHKE/R, Gl 4 FIEH (=279,
gt SERANZE 2 FR, 3B BESEE  P=0.007) . A$E%L (1=2.85, P=0006) . Vs (Z=
MBS FIEE. AfREL. Vs, ATTE R YA S —2.474, P=0.040) X T G3 4, 1M ATT @& T
TR (¥ P<0.05) , LFIZ R K415 X G341 (Z=3.152, P=0.005) .

®2 AERERESRIEERFRATFENL S2 HEENBFEREHERGSH
Tab 2 Parameters of ultrasound combined with elastography in patients with chronic liver disease at liver fibrosis S2

stage stratified by pathological inflammation grades

Variable Total N=51 Gl N=15 G2 N=28 G3 N=8 Statistic P value
F,x*s 1.58+0.68 1.261+0.42 1.62+0.65 2.04£0.91 F=4.03 0.024
A, xts 1.24+0.33 1.08+0.25 1.26+0.33 1.4840.37 F=4.14 0.022
Vs/(mes "), M (0, 05) 1.56 (1.40,1.92) 1.48(1.40,1.54) 1.71(1.39,1.92) 1.97(1.79,2.28) H=6.31 0.043
ATT/(dB*cm ™ '*MHz "), M (Q,, O3) 0.58 (0.48,0.65)  0.62(0.58,0.72)  0.56(0.48,0.63) 0.45(0.44,0.51) H=9.94  0.007
LFI, M (O, Q5) 2.81(2.26,3.49) 2.57(1.70,3.10) 3.07(2.37,3.72) 2.89(2.47,3.35) H=197  0.373

G1, G2 and G3 represent 1-3 grades of liver pathological inflammation, respectively. F: Fibrosis-related index; A: Activity index;

Vs: Shear wave velocity; ATT: Attenuation coefficient; LFI: Liver fibrosis index.

23 ABFBHLSBEBRIEAKERIE K E 5B P=0.003.0.002.0.006.0.006 ), MFHEE(E2)
T4t Spearman FRAHSC/MT i, HAERA ML AT, BEEWRILRAE /RIS &, B IR R A
G580 Vs, ATT. FIEEOR A F8BCSARERRAE /g LGS, ATT BAME TGS, AREELN
A M (r.=0.404, —0.417, 0.379. 0.383, Fta#,
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Fig2 Mean plots of age, ATT, and A with pathological inflammation grades in patients with chronic liver disease at

liver fibrosis S2 stage

G1, G2 and G3 represent 1-3 grades of liver pathological inflammation, respectively. ATT: Attenuation coefficient; A: Activity index.

2.4 AR BRA R ARSI S AT 2 AR R AT A9 S B
FLRMEAMX A EEIA IR S Vs S5
U BE ¥8 5 ALT. AST. ALP, GGT. TBil, DBil
IR IE A (¥ P<0.05) , ATT 5 ALT. AST.

GGT. DBil &M% (¥ P<0.05) , FI5%5 Y
ALT, AST. ALP, GGT. DBil #] £ 1F # & (3
P<0.05) , Af& ¥ 5 ALT. AST. ALP. GGT,
DBil ¥R IEME (¥ P<0.05) . W#E 3,

®3 EBUHARETA4EL S2 HBEBERAEERGS M S EEIERAE X S

Tab 3 Correlation between parameters of ultrasound combined with elastography and liver function indexes in

patients with chronic liver disease at liver fibrosis S2 stage

Vs ATT LFI F A
Index r P value r P value P value r P value r P value
ALT 0.531 <0.001 —0.367 0.008 0.107 0.456 0.439 0.001 0.477 <0.001
AST 0.368 0.008 —0.388 0.005 —0.061 0.669 0.319 0.022 0.383 0.005
ALP 0.310 0.027 —0.223 0.116 —0.041 0.775 0.304 0.030 0.295 0.035
GGT 0.549 <<0.001 —0.307 0.029 —0.065 0.650 0.500 <<0.001 0.480 <<0.001
TBil 0.290 0.039 —0.257 0.069 0.064 0.654 0.267 0.058 0.267 0.058
DBil 0.330 0.018 —0.284 0.043 —0.007 0.958 0.306 0.029 0.305 0.030

Vs: Shear wave velocity; ATT: Attenuation coefficient; LFI: Liver fibrosis index; F: Fibrosis-related index; A: Activity index;

ALT: Alanine transaminase; AST: Aspartate transaminase; ALP: Alkaline phosphatase; GGT: y-glutamyltransferase; TBil: Total

bilirubin; DBIl: Direct bilirubin.
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