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[ Abstract] In recent years, the artificial intelligence machine learning and deep learning
technology have made leap progress. Using clinical decision support system for auxiliary diagnosis
and treatment is the inevitable developing trend of wisdom medical. Clinicians tend to ignore the
interpretability of models while pursuing its high accuracy, which leads to the lack of trust of users
and hamper the application of clinical decision support system. From the perspective of explainable
artificial intelligence, the authors make some preliminary exploration on the construction of clinical
decision support system in the field of liver disease. While pursuing high accuracy of the model, the
data governance techniques, intrinsic interpretability models, post-hoc visualization of complex
models, design of human-computer interactions, providing knowledge map based on clinical guidelines
and data sources are used to endow the system with interpretability.
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Figure 1 Clinical standardized glossary of primary carcinoma of liver and chronic viral hepatitis B
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Figure 2  Artificial intelligence data acquisition system of pre-structured electronic medical records, imaging reports and pathological reports
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Figure 3 Transparent data processing
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Figure 4 Core framework of the brain of Mengchao liver disease: clinical decision support system based on globally explain-

able artifical intelligence
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Figure 5 Child-Pugh grading score of liver function based on decision tree
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Figure 7 The interpretability of algorithm model ~ 7A: Risk prediction model of microvascular invasion based on logistic regres-

sion model; 7B: Prediction model of early recurrence of liver cancer based on random survival forest algorithm; 7C: Liver

cancer model based on depth learning image recognition (generalized additive model)
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Figure 8 Clinical application interface of Child-Pugh grading score of liver function based on decision tree
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Figure 10 Clinical application interface of radiofrequency ablation based on human-computer interaction

RSF model: Early Recurrence Prediction for patients undergoing RO liver resection

Age(years) Tumor size{cm)
10 (60] 100 ) 12] 2 <<< RSF-model score: 71.39 >>>
cmm————— e——
Gender: Tumor number Recurrence-free probability within 2 years
Male M 1 M Month3 Monthé Month® Month 12  Month 18  Month 24
0.66 0.44 0.33 026 0.18 014
Etiology: Microvascular invasion
HBV . YES -
PLT(10E9) : Macrovascular invasion -
o @ 500 vee . N\
e \
Edmondson grade .
ALB(gIL) : . o
30 [ 39] L) :
SIS & \\k
Tumor capsular g
- £ “ \\ \
TBIL(pmolL) ; \
10} 500 ~
« Satellite nodules : i
- 5
AFP(ng/mL) :
© 10,000 Liver cirrhosis N
- YES - o
> o Vo 2
Time after resectionyears)
& Predict
3]
B 11 AMRRY L TH
Figure 11 Individualized online prediction tool
T8 K

AR EMRIRIAE

ISAFOE: MRISS

CRMfER

BeRRE FORBALE tist it

! 24cm 5 5 P88 R

Q) $ER2SHEMIINE, MRBEBIY, MERKEZE24cm, Bkt RE. S8

SRILHFME
MRER O =alke O PR O (EaIhE

[ BORELE it Rt 7

BHR(1) 2.4cm O =ok BoThE e

Bl12 TR FEGARURIAE AL I R S T 5

Figure 12 Clinical application interface of depth learning image recognition



FPAETE AL ANEL  2023 4E 1 H 45 22 %5 1 ] Chin J Dig Surg, January 2023, Vol. 22, No. | .79 -

EROEUBME EREEAREFLLNN
A ZEEARHKE. B, FERFHALL®
ATEMA G ER H EmE R AR,
FR T 36 R AL o o B M 2 Ah, 3T R e T AR
EABRBFNHEAT ERETE AL TEEN,
BZ AR ERE S T REE2NAERTE
o BEAFRKEEFHREDN MAFREER
BT AR AR TE T W, RORAR AL By T AR
W OALHREERGERYE  REET W, KK
HAWEHERE(E13), Bk, T#£4
WAETEBEEA (T UmEEA REREA F
HE IR BB IARA ) AR AT AR R, A
W BRI E IR, WEHREE RANEF
AERFARBRE SRR BAERIERL
TREENTRT , AR BB R AR
Mo X TAHLE F 3 Bk F 3 A (XGBoost # A |
LightGBM # A1) | IR Z % I A (#h 2 FEHEA),
HEABEREF LR, AN R LENIOR, R
BABRFEPLHITZHRIA, FBEETH#
BiEZ, dTHERL, M ABREBNERE,

A

5 30K ¢

REREMLE

-

-

BERFA

BEHLAH

G

EREEBRNTEE

DL AR AL B A M e O A Y T MM
RAEB A E e F R B R TR &
EARAAT R REHEATHEENE, THESXS
BB R A B B R RGE A A o M R T
MR MR

CDSS Jz Al Tl K 52 8 W & ¥ % 1F) AL, B 46
AT SR TR, LI A AR B B B R
oA A AT VE AL Y BRHE B AR R TR SR I R 52
BAR ;w5 R E TGS 5 67 TEME
A, LI AR I 5 e R AR AL B v A M R A
TR, A AL T SRR M 5 4 T 4 CDSS R # AE 48 &
TR 5 LA D A PR AT R LA, B 9 I K B R A A
AW EERE, REW % A4 #F# 5, 2 CDSS
REMGBEEA FRARENLKES 2w
FlEREFOM G4 TN REETREEAE
BB X, EHME AERK,CDSS LA RN EFTE
B —NEEHHITE,
FUZEIRZE  FIAT1E #4974 R 221 R 25 phoe
TEERMAR 7 A58 30 O AR T ki
BOETE eI B0 3C; A1 X UE S R, 355

P3O I e R

A RERHRF

NETE

IR E

RIS

Z48EY3

ZtEmEY3

v

TRE ] AR

B 13 BT RS vER PR OC 2

Figure 13 Relationship between model interpretability and accuracy
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