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[ Abstract] The transformation and application of the guidelines is a crucial link in
the transformation of medical science achievements and technology. However, there are still
many problems with the operability of the current guidelines in clinical decision-making
and practice. The knowledge graph has provided a solid foundation for the intelligentization
of the guidelines and a good method for solving the problems of the implementation of the
guidelines. Non-muscle invasive bladder cancer (NMIBC) is a common malignant tumor of
the urinary system, and new diagnosis and treatment methods for NMIBC are emerging. In
view of the time-consuming and frequent update of clinical guidelines for NMIBC, as well as
the urgent need for clinicians to learn, use, and sort out the updated content of the guidelines,
this study is based on the disease characteristics of NMIBC and the clinical guidelines to
propose and construct a knowledge graph framework for clinical guidelines of NMIBC,
which mainly starts from analyzing the scope of the guideline, combing the guideline content
modules, summarizing the guideline knowledge structure. Then, we referred to the OMAHA
Schema, and designed the concept structure table according to the secondary concept layer
and concept instances. Thereafter, we designed and adjusted the relationship structure between
concepts, improved the relationship between entities, and finally reviewed and evaluated the
scientific and method validity of the knowledge graph through experts. The design of the
knowledge graph construction framework based on the guideline for NMIBC proposed in this
paper provides a basis for the digitization and intelligence of the guideline, which is conducive

to the implementation and dissemination of the guideline.

[Keywords] Non-muscle invasive bladder cancer; Clinical guidelines; Knowledge
graph; Neo4j
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Figure 1. The framework blueprint for the construction of the NMIBC guideline knowledge graph

http://www.jnewmed.com



422 E=x#Ea 2021 £ 12 B 31 55 6 H§ New Medicine, Dec. 2021, Vol. 31, No.6

> PNEE R
> HARFE > T
S NN
> g 434532
> fE R 2%
PIRFEIE > R/ KA
e il SV
S Jibed o7 2
I R
> 2R KA
> PR 2 A A
» i@%ﬁ 1
. JB% e Ao
- S BV A
AR WU I T 1 e
LA . S KA
. LW
Ly LWraE 5
> T T A
> fiu Rl —
S T2 )=
> FA
- 17
- kA (BCG)
> Epi > BREIRIT
e PRERAYY
> BITEE R
on R/ S St Sy
> B AL
R —
> K5 H

B2 NMIBCIEmk %
Figure 2. NMIBC guideline system

http://www.jnewmed.com



EZFFH 2021 £ 12 BE 31 5% 6 3§ New Medicine, Dec. 2021, Vol. 31, No.6 423

RO, JEXT AR R AR BEE R — R
GRS, TR LS B A T A
RIES A 2R AR R RdE . BES MR R 2 2
T, RAHRENE AL, R EOR A E R ZH
Bz

KW 5% 2 HE OMAHA Schema (4 {if Ji A< 5
T 2021 4F 8 F 20 H ) #EATHEE 2 F2 L
OMAHA Schema [ 18 4 o SCB& 244008 ) IR ] 3%
Mgt BRI HE . TE TSRt R 22 ] 4
J& (Bl E RN IR G . 7E Schema 1 HE i
e, FEHITERZS T NS R
Schema ( UMLS iy X %% | Schema.org, cnSchema
S5 ), [EI A T SR SRR AR A

%_‘

BRFA A B AR EE . NMIBC 5 R 1A
FIRF T NEATES OMAHA Schema B, X
I1fi R 48 7 5 OMAHA Schema A £ 7 B4 & 2
AT R B e TR, B Y NMIBC
AR Z PR ELE, W 1 PR,
1.3.2  FEARENL K AXIT

H S S SRS, o — A
(18 2 B 2 (1 30 S A A2 2 7618 S B SR, LA
P — > 56 3% (1) 6 P 5 R AR . AR IE 9% 141 BAAR i
OMAHA Schema 31 T — ik LA NMIBC A3 & 3%
il AT G SRR YRR (K2, F3),
AN TR) 359 SRR P i M A8 DG R T AR L R Y 2 |
AT, tnT e S R A TN

F1 NMIBCHSE ARSI LW (#45)
Table 1. Conceptual structure for NMIBC guideline (part)

— R — M X T S
SCHR TR WA —ERTEMTR . B WORSEAER b R UZ R PR B e TR T S DU R I R
FE R RIAANE AR R TSR AR AR (20184EARUERR ) ) . EAU Guidelines on
—E BRI DI AN E R T Non—muscle—invasive Bladder Cancer (TaT1 and CIS)
{EAYHIR
[EZRIa FENGRIGIE B A S BB th I ARSI A I IR ) 1
PR e B A1 5] R 21 Il DA ] 532
BT I R 1] 43
il I PR 1] 54
A7 i PR T 4 1 AR T B0 JTT e 7 ) 4 AL
A N/ N NMIBCH#, PR ENMIBCHEH, RESIT4IR
MR DIBR AR (transurethral resection of bladder
tumor, TURBT ) WYMEH , WEEAH L KM . 5L
Ji#% (carcinoma in situ, CIS) FMEH
PN fE—EREEIERT, PUANERE WG R TUIMOR . G3/E Bk ( CISBR
A ZEAL I B A= A S A8) L IR SRS %
e PRI i MEPIROL USRI R, SE R A WRLELES A T8 L Bl
BHEASGATIHERERNER R TURBTAR A B A AE I BE 2 L., TURBTA G ™ H A
i PR , BCGIAYTF IS =IE, TURBTARJG M IKIE
Yo PRIEIEIR Curinary tract symptoms ) , PRI, JR
B PR HERRIRIME . PRERIIL
Fiffx N ERAES T B I R A BARIRIT R BEIRIT TR
YRR IR BRI TR
i1 WES L WES
UNLSIZS FORIER SR INEAAGRE IEWBELSN  FRH R
e ] MIRLE B, 45, ThRER L N
SIS MBI, 1 emPAPY IR, R

KA

http://www.jnewmed.com



424 EZFFH 2021 £ 12 HE 31 5% 6 3§ New Medicine, Dec. 2021, Vol. 31, No.6

a1
— &R — M X YRR A5
oY (M TR N BT . IR R L TURBT. BPZIB5BeiEvEILYY . B BEHEVEfLY Y . 4R
3 SHRHLAR TR MU AE L Oy VETEITYS L SN BCGHETIRYT . G RIE TS iR
gyt TR TACE E A RE SR, mAma
FEH AR FORFIEFLADNAG T K 58K FGFR3E [ %78
. AR R A
L/BLISEEN FORILGE S fid v AT IR R PCGG T BT (renal ultrasound ) | 5/t
LIS #75 (bladder ultrasound ) . CTHZEE . THEHLETZH
KR #1355 ( computed tomography—intravenous
urography . CT-IVU) | JRE&ESR (CT urography ) .
MRI. FPEERESS (flexible cystoscope ) . —RXGE
B S B
2 FoR AT R A R 2 ) TP . MERHE . RIS, Z2RWER. £
A, AP E AR R FHAE . EFIAE. BCG
B
R 7 i) FORFHE I SFIEE IR e E R e
e Sl G|
IRIT I Wk . BAE AN R
I3RS Tall]. T, CIS, TaGl. G3/E54eil . k%5,
TaLG/G1, TaLG/G1-2. Joi:WIi4
HE SRS W, B PRBCHEE R AERE 25 Ik B, PR
i I PV AL 7 7 AR
I J L R
P2t WAIRAMEE
LE2 5
iRt S N R
RIS AT
i BT 5 WA IR A S RS e
BAET Ik IS
A RIS TURBTARJG24 h, 0.5~2h, 1~34, Ri%]
RIT R WILRIEYT (initial treatment )
HZiE W i . BT
I FR AR FR S % ( mucosal abnormalities )
P2 e i e
E5L7/L i e I TN | L]
AN 251 EH . R
HFh P, e
BRRAS e

E: FEMeA RAEL B L

http://www.jnewmed.com



EZFFH 2021 £ 12 BE 31 5% 6 3§ New Medicine, Dec. 2021, Vol. 31, No.6 425

F2 NMIBCIEBEAFIZITHLEIEFENRER

(&h4 )

Table 2. Entity semantic relation in NMIBC
guideline ontology design (part)

LRSI KEH 1 SRS
i R [ WwET SCHRBERY

i R[] e HHERE L HHERE L
[inZSIE:A RN N

i R [ RRUVIRES et

i R [ Xt Tk (3
R Wk (3

HEAE R Wk (L (BEVIgIES
HEFE R Wk WA
R RN N
BIRAITR B A
BARAIT TR R YNLSIZOSS T
BRI TR BEER A
BARRIT IR RS LRIEIRVRAN
BABGITIR AARIE i SN
BIEGITIR ik SCA
BARBIT TR AR P EEIRE

L (BT VEGTE S LI VAT B i P BT WA,
BARAI TR AR SIS
BRI iR EHAR N
BARGIT IR ARIGIT el
BARBIITR RhEE et
BRI TR A 241
(ST S S (2 (3
BARAIT TR R ERHIHEVRAN

e AR T B, R ] SO

e AT AL e R BL i SN

e AT AL TRN iz NEN
AR AR s e D,
(8 BRI EIE

(8 RFLLIH] LRHIHEVRAN
AR B 254

BAE LRk i T D,
#BAE T RIE iz NEN
AR il B R AT A

N Nty N

http://www.jnewmed.com

1.4 FHEE ( KMEFXER ) &

SEARRFR B AT X0 H ST A AR A A =R
Y. SR AIREE R IEAR N ITE, ARREI S
TRIBIFEEARFIR IEFR . 8 20 S AR 5L {4
Z [AIER FR o

P R AR 2 1 B 2 AN Rl A% =X i R
TR PR IR PR 22N, JPE B R R T
AL PR B X . AWFIE T = oo 8
PR EBR )2, B8R TR A5 2 B 2R SR R Y
KWK, A T A R IRAE m A, B
I RS FE TR 45

Wk 3 R, XFImIREE 1 “NMIBC & #
1T TURBT BYI&E RN GE" , MR IR XM &R
NMIBC f4 5%, #E¥E TURBT 7E M2 Wi M) 114
SPITER” o B e, MRAE PICO JRNN X i n) ik
795y, BEDAREAN “NMIBC (%" . FHiEN
“TURBT” , Z4MNRINRIER EE R “FARIGTE” o
HR, BB “IRRAE 17 5 W17,
PS8 IR S A R MES)Z,
BES “IRIRIAE” 5 MR MCRN i
TR JREUEE] “NMIBC B W ARE,
& CMEHFEEN 5 NMIBC HBE” HIEERN “H
FKNEE” 5 HEEC “TURBT” M#RfE, M “HEts
BU 5 “TURBT” [RFR N “W R 5 $EHEE
] “NMIBC " 5 “TURBT” By 2K i B IE”;
PRI “HERET ONSOAR, MRS CEREEN 5 M
7 SRR “Mm” o IEPRIAIE 1R “F
ARIGIF” , BRI CIRIRIAIRE 17 5 “FARIGYT
PIBE KRN CEB” o W 2—4 BBE)Z (52
RIS AR ) BEiHnZ 4 s,
1.5  ENiS$HEY

B 270G R TS m o A KR RS, I REE
B AR ORI DI PR FE i e RS A )2 1
THAHVEEC A AR FIOC R, J K LA 3 i S A4
ST G R, 4% NMIBC I R 48 FE FH 15 AH X
FVag— . NSRBI A vA A e AH X [
FESERE A, ARSI RN T . JREER
HSCEE s 8 MBI RIZE R | R[] MUAS $5 e 19 T
BORIELG, DL TS iz e R, Rz
FEWTB R T, AR M R — b
BREY, AT — RGN R RS, 4
AN SCRY I AR AR C R BRAE, DASEARTEU
SR HERE TE R OE R AN, AR B OC R BT



426

EZF#EHE 2021 £ 12 A& 31 5% 6 #1 New Medicine, Dec. 2021, Vol. 31, No.6

TEMER(E

([ FRIa)RR

AHEMARS

BTING

B3 NMIBCISRAMEITHLMIEN KX RE (FB5))
Figure 3. Entity semantic relation diagram in NMIBC guideline ontology design (part)
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