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[Abstract] Objective: In view of the standardization of clinical diagnosis and treatment of the acute
abdomen and the inheritance of diagnosis and treatment experience of prestigious veteran traditional Chinese
medicine(TCM ) doctors, a diagnosis and treatment reasoning algorithm based on association rule mining under
incomplete evidence(AMIE ) + random walk was proposed to provide information services and technical support
for primary doctors by recommending personalized diagnosis and treatment plans based on medical records.
Method: The experience of diagnosis and treatment of acute abdomen of prestigious veteran TCM doctors and
the text data of clinical diagnosis and treatment guidelines of integrated TCM and western medicine were
collected to complete the task of knowledge extraction and construct acute abdomen knowledge graph based on
Neo4j. On the basis of ontology-supported rule-based reasoning, the rule reasoning based on similar syndromes
was used to expand the syndrome combinations whose Jaccard similarity was greater than the threshold in the
syndrome recommendation results. The semantic path coverage algorithm was used to calculate the semantic
similarity between the symptom nodes. The symptom nodes were divided into 10 categories, and the symptom
nodes in the same category were extended. The random walk algorithm was used to search the symptom nodes
connected with the syndrome, and the connection rules between the syndrome and symptom nodes were
extended to realize the knowledge reasoning of AMIE+ random walk. Result: The acute abdomen knowledge
graph included 1 320 nodes and 2 464 relationships. According to the link prediction evaluation index of
knowledge reasoning, the reasoning results of the three algorithms in the auxiliary diagnosis and treatment of
acute abdomen were compared. The AMIE+ random walk algorithm complemented the knowledge graph by
extending the similar syndrome connection rules and the syndrome-symptom connection rules. Compared with
the knowledge reasoning algorithm based on ontology rules, the area under the curve (AUC) was 15.18% higher
and the accuracy was 30.36% higher, which achieved more accurate and effective knowledge inference.
Conclusion: This study used knowledge graph technology to visualize the diagnosis and treatment of acute
abdomen with TCM and western medicine, assisting primary clinicians in intuitively viewing the diagnosis and
treatment process and data relationship. The proposed diagnosis and treatment reasoning algorithm can realize the
personalized diagnosis and treatment plan recommendation at the level of "disease-syndrome-diagnosis-treatment-
prescription", which can assist primary doctors in disease diagnosis and treatment and clinical decision-making,
contribute to the knowledge sharing and application of diagnosis and treatment experience and clinical guidelines
of prestigious veteran TCM doctors, improve the level of primary clinical diagnosis and treatment, and promote
the normalization and standardization of the diagnosis and treatment process of acute abdomen with integrated
TCM and western medicine.

[Keywords] integration of traditional Chinese and western medicine; acute abdomen; Neo4j; knowledge
graph; knowledge reasoning; auxiliary diagnosis and treatment; personalized recommendation; association rule

mining under incomplete evidence(AMIE ) ; random walk algorithm
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Table 1 Diseases of acute abdomen and clinical staging and
classification of integrated traditional Chinese and Western

medicine
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Table 2 Standardization of syndrome node names

No.  MUMEALRT  MUMEALJS || No.  MUNfkAT  MIW{LIR
1 A PAIE 26 B TR B E
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3 A AU IE 28 HLE Hak
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Fig.1 Ontology layer of acute abdomen knowledge graph
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Fig.2 "Sthenia syndrome" syndrome linked nodes
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Fig.3 Inclusion relationship between syndrome nodes
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Table 3 Relationship of Chinese medicine-symptom
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Table 4 Jaccard similarity result of syndrome

No. syndromel syndrome2 Similarity(syndromel, syndromeZ)
1 H#UE HE 0.333
2 URFIE RE 0.300
3 BHAIE B HiE 0.250
4 KUFIE FEAB SN AR 0.250
5 AGEIE FEAR SR 0.250
6 RIE JFAB S UE 0.250
7 HIEE i FEIE 0.250
8 JFIHIRHGE  J H AL UE 0.214
9 SHHE JH AT A< IE 0.207

_lans|_ |4 N B
|AUB| |A|+|B|-]ANB|

B AR IPEBIE R 0 = 0.2, P& B AR ARUME K T
(B 0 TIE A5 20 A, % #fE BRAS B A R E AT YR L PR
Ja IR R BT AR LR A B A o A E
syndromel , W P, ¥ &S W 3E syndrome2,
Wt B A (3)

P, = P, X Similarity (syndromel, syndrome2) (3)
2.3 BT AMIE+BEHLI AE 19 0 4 2
2.3.1 KT AMIE W AIRAER BT AMIE 552
3 AR YR A T T R G FR A R AR A 4 O
Pk AR e B PR 2 4 2R A5 ) 7 i T 48 R A (R
AR A LU BAEY RN OB B S 0,
Tia) 00 v e i, S — A S ECE R, )
—NSECR AR R QW INSEE 0, , 10 B R
JEr 03— DS — AR, T — A S8
AR QB A 0, 10 B E s 0 i,

Jaccard(A, B) (2)

2 SHAERAE I

HT T MR E R AR 52 & M, R AT AMIE
BRI 0, B S 0, 07 AN 2
WS, W B AT a9 AL, UL 4, JF 45
oy X O TF B0 o 4 77 2 o 3l o 3 SO UL 5
PR TSR IR B SCAR UL B TR E R, LS i iE
i S E AR T 2 A L 0

Add closing atom (0,)

G

£

= =

B4 AMIEX 2UEREMNUYT R TIERE
Fig. 4 Workflow diagram of AMIE's extended acute abdomen
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Table 5 Symptoms extended symptoms of "voice power"
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Fig.5 Symptoms of extension
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Table 6 Symptom nodes connected to the syndrome
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Fig. 6 Knowledge reasoning path
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Table 7 Link prediction evaluation index results
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Table 8 Syndrome recommendation results of knowledge reasoning algorithm
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Table 9 Treatment recommendation results of knowledge reasoning algorithms
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Table 10  Prescription recommendation results of knowledge

reasoning algorithm
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