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Abstract Medical imaging is an indispensable part of the diagnosis and treatment of diseases in modern clinical medicine. SPECT
is the main functional imaging technology and has been widely used in the diagnosis and treatment of diseases such as tumor bone
metastasis. The SPECT diagnostic text contains several aspects of patients’ personal information,image description,and sugges-
ted results. In order to accurately extract the association between disease and its representation in the diagnostic text of SPECT
nuclear medicine bone imaging,a method of mining association rules of nuclear medicine text based on data mining is proposed.
Firstly,a method of SPECT medical diagnostic text preprocessing and uniform coding is proposed to solve the problems of infor-
mation redundancy,data loss and inconsistent expression. Secondly, the classical association rule mining algorithm Apriori is ap-
plied to propose the association mining algorithm between lesions and their representations. Finally, the proposed method is vali-
dated with a set of real-world SPECT nuclear medical diagnostic text data from the department of nuclear medicine in a 3a grade
hospitals,and the results show that the proposed method is able to objectively extracted the association between the disease and
its representation,and the average objectivity is more than 90 %.
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1 3]

il

P2 2 5 AR BRI IR 5 22 2 95 12 98 /S ] B Bk 19 T 22 41 i
A R L ARE A R B N B 454 5 T gk A o
BARTFBr. BE¥EAR M BE 2 R RS (Medical imaging sys-
tem) A1 % 2% E {4 4b B (Medical image processing) Wi /™A %} 2t
ST B 43 KA L, v B 2 TG A 3 DA B A AR R G AR LAY [
GRS B GE ER  S2 JE 1 0 5 M REAAE R IR S T AL 2 4
ARFNPEAGAE S I3 2 k23 1) L2 ATt 55 RS BEAR B A

F 1895 4F 3 [H ¥y B2 K AS BE Rk L X S 2 DUk L B2 2% )
1% M3t HL W JZ 49 45 (Computerized Tomography, CT) | #%
1t 4E ( Magnetic Resonance Imaging, MRD) ., #8 75 I ( Ultra-
sound) 55 1% 4t 25 ¥4 AR A A R R B H A B0 -k S AL
W7 )2 B 1% K (Single-Photon Emission Computed Tomography,
SPECT) FliE HLF & 5F Wi 2 4% R (Positron Emission Tomo-
graphy . PET) % 3fj B8 0 (R 81 2, F i f 4= T SPECT/CT.
SPECT/MRI,PET/CT #1 PET/MRI & & WG 25,

ANTF] T 254 A D) g AR R B S AR B A R T A
254 (0 99 Tme-MIBD » £ 5 — & B K AR AR 51
TR A R OK 9 5 2 T AL 504 B 19 25 W) B B O3 A, B AR
PN 7R e o I R R A O € s 1= T o R A
TX AR HE i S T AR A TR A 2 S S I A T i T L A
RORAN TG 25 M AR R 2 L TR A B8 51 R 1 38 B 5L
L ZUY A B 7T BE 2 R TR TSR A RE AR .

T PR T A R 5 R R v M
99mTe- W F1 5 B B 3k (99mTe-MDP) 4 & V1 B 1% B £
JTERMATEEBERNZETY . NERE2HENAES,
SPECT 4% & 2 A6 2 (94 3 45 R = BT TAE AR T T A g
T A2 SCA AL B A AR B B 3 R B 45 R 45 L
AHEER.

DL W7 SCA B0 B R F S 0 4 R 90 BB S 0 =2 [ 98
I 5 HLSRAE 2 A Y G BE Rl B Ry 2 Wi e i BN AR L 1E
LT B 400 L 450 R SR AZ I AR B T A SR R
SR, EL AT R & LR MO 5 R ARG C R BE 12
Wi SCAFZE 4T TAE

HER I SPECT # &% F AR5 W SCA g 5 1
FAEZ ] 1 SCHR G R, A SCAIFOE I $2 7 56 T 804 12 408 19 %
P2 2 SUAS SCBR B 42408 J7 1 . T 58 B X A% R 218 W AR W]
REA & 1015 8O0 A BOHE B R T R BN — B4 1) L 42
SPECT #% & 215 W7 SCAS (1 AL B0 K 58 — 4 5 J5 8 5 SR ) B
2 L SR MUAZ 40 3% Apriori, & i k5 R AE 2 18] 56
IR F2 B0 50 s B e o (0 — A UR (1 = P B e A% = 2 R I L 5
SPECT #% & 212 Wi SCAR B B0k T A SCER B 5 . S5
SRR A SCHR I 09 T vk R W AR LT S S R AE Z A Y
ORIR L ARAT 1 & AL 5 45 F BE AR T 9026

2 MXIIME

SO 4 e B A2 I RO 50 00 3, E R AR R MER %
FRARBCRMERAZ G 3 A58 Hob A5 B4 R T TR 1 5C
SCA AR EAMIBUT T UM S AL 06 R A AE B B 2 4 I 45
KA R NP SR e X rof T ARl )

2R S BB B A BIF G A% B8 2R A2 R AR L X IS AR 43
AN T3 T AT
2.1 EEXXEBIE

VL HE, - BE #4 2= (Electronic Health Records, HERs) i
TR 5, SRR3R Y T iR & (e {5 L SR O 43 BT 17 9 0
SR fER 2 EE %R, W EHRs BT & 09I R SCA =& 2R
SR AL I BOHE L 3G 0 T 36 R R B MR, STk [6-7 145 A R
SCA BT AL IR A B SO B 4 Ay S5 A8 AL B B HE . Camp-
bell 4507 fili F 7 41 45 2 5 9 DA K 28 o, ft B 3 S U8R 4R rh s
i L B W Wi ) 453 12 W 00 B ) 2R PR 2, T A8 2K 12 W =2 TH) R
YOG X AR R A AT 25U BF 5T . McCoy 465 I
B AR TE F A3 T B A DA HURE R 50 R 12 B = TR A G
F A BT R KU AT 43 2 . Yu ST DAl E T B Y
GRS A B G A B B Y BT, LR R AR
PIEFT R R A O, Bk 8 2 A I 92 N B3 A T R I IR
B AT B F 5T, Groenhof 2 PEAE T — 43 F EHRs 19
BRI IRk AL IR IR IE T B B A &M, Rishi &0
it FH A SR 15 & BB B R 12 W 1 (B 3R i kG T 2 R R A Y
WO, R0, EHRs 886 A & B2 HR M 2%, & T
B Liang 4507 F) W9 AR IR BE 2% 2 B AL PR Al T 31 53 0L 40 B =
J7 Pt 5 (Computer-Aided Medical Decision-Making, CAMDM)
AR, Zhang 5403t T 1+ 2 4F 9 EHRs SCHR & A6 1% 0 .
A AT L B A BRI L G AR T2 DG T, AH 6 3 RURE AR
WS R O R

SR ) J SCARHZ I8 1 3 G L (R AR SCRF SR e 5 R Z
)i PN PN TR o« R (R T N SR N
2.2 EEHEMBEG

TR G EE RGN B AR M Bl A B ) 12 1 .
CT kg K 00355 708 il 48 95 978 B4 1 32 » Led 2605 207 T B B A6 7
il 98 AN [s) IS 300 800 s AR e B LS S EE 207 T X &M CT W
FpOT L W T B L 95 AR 1 SRR AR, 45 R CT T
AR IR R MRS FH, Weng 207 FIFH CT 345 857 8 5 O R
RIS WIRCR A R B Z F LB AR e R, Fei &0
WEEE T8 A J LR 28 Pk B A B e 19 I K F 0 5 MIRT G2 AR 2= 4
IE, LA REWIRR G MG EE —ENKR, Zha "R
T XA G AT MRT A CT 464 % 1 R 5 B0 L 3 3 % 1
SHT R MRI 2 W HOR . Zhao™ W% T CT 5 MRI
A6 5 ot /0N JL B 9 149 11 R 28 B L 3 HE & B MIRT A 32 W 380
F4F . Niu 584081 MRI B G 8 75 16 iR )L AR # & R G B
LW A Il DR O I S 7 0 RE L DR (R A P AT Ok B 4R it
S,

ARSCWFSE SPECT #% B& 27 SCAS iy g 15 H R AE Z ] i ¢
F, RIS W AR R ry A, BT 5 30E AR B AR A
ENCIP

3 BREFBEHNXA

3.1 RZEFISH X AR

MIBIR L IR F - SPECT 2 R 2 K 2 04 i 11 45 0 2
B WHR A SCAS AL R R L R i R S 2 R 4%
FELR LA TRZEZSWS R RG], A SOk 8w —
A% B2 27 R W 285 SR FR A — 95 B (Medical case) ,
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F 1 SPECT B 2% SCAKE A
Table 1 Example of SPECT diagnosis text

bR

SPECT [ 14 # %

#HCE S 99mTeMDP 3 /i E T4 5 F 8 1%
HTAL L JE AL

I A NITI TSN IS ISR T I TR IR

(R ¥ RN FERET| L [RARK| ot PRRTANF EH
T

(|| 4 Fa QA5 M 2 A5 K5 (e 2].

TALHERERRERSERK., XKELH.H
IS

9o kIR 11 LR 3R B, g D 0 kb R A R 1 R AT
A LLE L1 22T SPECT [ 44 1 A A XU 5545
FB DG TT TS OETT B DG TT B N 4R ST B R A 2 o kL T T
FAYASE LR S e P R 0 A A TR B B IS e ) 2 g ok
BRI JBE Tl 7 I W A 2 0 A AR S s A O 442 R T L 4 2R
HR G AR R B I SR 12 W Al LAY B 2 B (R AR S DD

4 EATE—A SPECT 4 #5 %5 fil , & BE 4% 07 & B AR .
A RS RME R EEE BRI Hhar 4 A~ 2
FEXSR AL B H38  BeJR — AR KRR B BRI Rk, A
SCHE Rl 7R R kL 1 X 28 £ 8 RV A8 kL R AE (Representation of
Lesion) , 3 F 1t . v B g kT2 =04 /= 0 F Hoo 4 -

RL=(P,S,L, T, €})
Horp, P A7 # (Position) .S R IE AR (Shape) L HERFEE
(LeveD \ T AR FRZ (sTate) .C RFBHH B (Class) .
3.2 MHINAHEHRLE

W & 228 W 4 SO S By TR N B T T2 il SR 38
B OCAR Al I A R R B E & B 1R BRI T4 R R R
FRIG R R ERLE WM GG LA, plm, K145
Y SPECT BHRHR h e FALE P RA L12, 2— 1R
RS DR B g M A v R LA 5 B 4id Sk L1— L5,

Iﬁ‘é%, 4, 47%, ..

ji 2‘ ’; éf;;gé‘miﬁﬁ B ¥ Jik 7 5+ 99mTc-MDP 3 /B /5 17
LRAM. Fh B R G,
sowrew, Lo, cpax|l[l o |EYEEREE R
FRERAAE R, ||| HEER e e ak
FARKAME 4 ALAE B A o |
-ﬁ‘—’#’%{?ﬁ}i EhiR X E%T'% ?ﬂ?ﬂﬁk%’fiiﬁﬁ*)@%i#ﬁ
AT KRN, BRAK. £ABEY
W57, IWRARILFA T o HARNLEE,
e
i
3
&
e JicE 5199mTe-MDP 3/)Bf /& 1T
SR B, Bl
SHEERY, EREETLE
RAHHE R W R, 4 FEAK
ik 2 44 K L B R H KR
W, BHK. AEEEY, BE
AR,
$
B
it
=
AR Bt ‘
%P,S;L;];) %?&/ﬁ; - ZEAUJE A RS TR

1 BRSSO Y T b 38
Fig. 1 SPECT diagnosis text preprocessing

DAt B S B XS W A A SCAS AT AR B, LAY BRI 0
AL R RS R TIARE S R asimeEe . |14
H 7 SPECT 2 B4z 3 3CAS (19 Ak B 72

G BE R B B R 25 AR B I A VR AR R SR R A
78 U] BEASCEN B AL AR 4 s FEUC HOHE ¥ 1 B BEIH B SO A

TSR R R FICAE B RN 254 1 F30F B A2
R s AR L SRR AR U B AR B, SCAS vh AL B L B T R AR
SR AR wmJR B S AL B Bl SR BU 962 8 B R DR
IR B2 £ JE 22 [ 2 M 445 2R 1) 0 28 501 £ 88 28 BT 38 5 S
Wk oA

TEIEEMZ, T N SPECT 12 Wi it & SCA vh s &0
fff 3t £ IO b F) FRAE A5 8 BV A 41 S B S B L R A B o
AN EE N A Z—, T8 BRI E BT s,
A SC) N T 4R B 99 ek 3 A F 5 003 k4% R AT 22 [ 7 DG Bt .

4 JFRKERAEEXBERHIIZIE

MGET 2 kb 4% R AE AR B Z 1) b SR AF 7R — Fb
BJLA R A0 A LE B W A AR T BB T S — LT RE
RANET T G A BE BT A kb 2 12 IR AR R L i 5y — LE )
PP . T R RE GO LE AR AR 2 0] AT 4
SRIR A SCHR T 2 00008 42 40 A 50 2 AT 5 T U 42 HR 5
5 %05 ¥ v AR SR AT B 2 20 55 R S B L D) i B 3 7
FRAIAE I
4.1 FmHREHEXHD

TENT KL L J02H RoR L A PSS BR AR R AR
B, B2l T AT RGN ZREH. W LLAE D, K
BB AR B U R R R AR TR SO AR A 92 4l 4k B
ORI R OCHROC RN AT I LU A B R [) J= 40 B TR
P 9 R AR

B2 NRE8 2R
Fig. 2 Hierarchical structure of humman skeleton
3 45 T LL RGB AR X R B SPECT # [E 2 fa 4%
9 1],

mklg‘,;oc—}ﬂé:

e A AR

& A

Ca) K45 45 1 (b) B 5% 3 95 1]

% 3 SPECT 1%
Fig. 3 SPECT images
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ATRE L TR R RIC B R I E X B R R
W T HAL XK. X R, SPECT #% 5 2 i 1468 o #f
BT Gt 25 W AE R N B R BRSO R ARG A L AR DY TE B R A Y
240 £ W A B T A B T % T A R TR AR 4 1 24 4 %
FRBE R LA, BT &, 26w Rl vh LA A AT
2o E ¥ A W 0 A 5 i B R 0 ) b A 8 I R L IREE O T LA
KA Y R AR

# 25017 SPECT i B A% 12 Wi SCARE AL BB R DR
BERIEGRW2E AT UFEL A REMREMEZ
A& R,

F 2 RIRME P.SHL KN C MBIEES
Table 2 Values of P,S,L and C
FAE A #
pa s FARCERERER AR RS AR
%K
KR ME RE AR FR G BR TR BY B

RAET BARN A8 FH BELRE HERE LRIA 20
BRI A RGN K

el

BEL BH.BE AL AL RE. &L IHE 7
EHC RURVEHRS BAEER LMW 4

ST 2 R 2, AR SCHR Y B I A ok 2 AR
B A i an T -

fid PR 21 L B S T AR ARy 7
2L 2>, Jr RLR AT 4 7 19 9

KE | 5 4 13 64 124
HF

% B

Yy B
Y

11 2 4 6 7

B4 E P RYE R GG

Fig. 4 Hierarchical code for position P

TEAR St 9 A R A 4 7 ZHF R 4R TS .

RE T4k 20 4R H 5 AL ikl 4w

FREE L. 3L 7 A ORA 3 0 b 4

50 Co A 4 AR 2 L i b

3 g R U 72 A K BE R 35 S 1 R E KR G A L SR
BWESCAS AL BN HRTE P OB e RS b, R+ 485 DL
g @ . flan, 2 RE 3 A E P i 3k i 5w
A RLIN) , J G X Y 21 07 4w A% A 0110011110001 %% xx
xxx 6 3 H0H T B R RS R

NEFH R T8 3 Ak 2 05 425 48 5 0 W 491 4 B R 1Y
G, LA OJ5 Al O AL 5 1 R R R AEAE . SRS, LR P W
FEREmE T AL E NIRRT XA A I TRk
s 42 4 . B4 BUR [R] 2 008 5 950 =22 A DG BE

# 3 E g ]

Table 3 Example of position code

fr & 21 LK

HEXA 000100110001101000001
WX 011010010110101000100
| i 011101011100111110111
J kA 01100111100011 *sxxxxx

4.2 ET Apriori B9 kt-RAE X BKIZ IR
Apriori 57 2 28 M B SCI06 R 925 48 B0k L A7 5 45 TR B
RAE/NEE S BRI P . L, AR SCHR T & T

Apriori F¥p k26 AE 5 B ) 32 48 550 1%

Apriori AL 55 50 % I00AR 1Y 7 A RO BBk R D0 1 7 A T
A S AR H b AR 10 7 L g R S A IR il I S
SR Y AR T DG TG A 02 p V96 A A /DN AR R I A B AR
HILHES

AR L k2R AR G IR U 42 48 1 A E TR 98 R E N 8
WA A0 B R Gl B AR RIB IR 2 A 2 RE,
DL R I (B A ™ B AR B R R R S MR, DU A
TR N 12 WL

X TR AP AT T A RS RL = {(RL, ,
RL, =+ RL,} VLRSS @ IR AR RAE w00 W 1l (il s vl €
RL) RESCCFFREAT

Supp(rly srly) =P(rl, N rly)

1 1Cou71t(RL1<;J¢,g,, [rly srl, €RL;)

(2)

Horr, AL Count C « YT Geit i A [ BF AL 5 w0y F rL, 0905 4T
kg

2 Sup prin ARF IR/ SCHRFIE BE K R AL L A 7L 1 1)
S A A AL S DB 2 S R 2 0 3R 25 LAY Supp (ol s
rly) ZSup Puin o

A B BITE T B4R A 10 SR AR . & SUIR Bk 5
e C [F) e kA A S

AN TSR BE AR B 53 — > TR LU Ay B kR B
F ol T CEAF T

Conf(rly srly) =Pl i) /P(rly)

_ Count(RL <7<, | rly srl; ERL;)

= Count(RL,——, |+l ERL) (3)
[R]H A 58 A /NER B BAE Confomo XT38 E B B/

KHFIE Suup prin M B /N EATBE Con frm » A S AL B 5L
FE AR L R AT B AT B AR L B e 4 A R AE 7E IR B (R AE) 4R
r L IR TR, 4 IR A T R R /N SCHF B Sup o S5 A B A1)
HBGERRTE AL 1 TE S, . ARG FEI5 % 2 388 03 R e i 4k
HERA B RIE A,

A R bR T AL RO R R S, 9 R b AR
FEMEW S HASEE T EEE SSEE. BE M s
S S, WL LR R LR ARSI, Apriori 8k 4% B8
BEM ID W EAE I T HES . X TF e —1 W s HEF A 2
s[(1]<s;[2]<<-<<s;[k—1]. PATEHEEIE S 5 AHFE
B ARG [1)=5[1]D && (s[2]=s[2]) &&= &&
(si[k—2]=s5,[k—2]) && (5, [k—1] <s;[k—1D, kN
s M s, A EREAY . B s M s g R R (s 1] s (2], 08,
Le—1].s, [e— 1]} FEM AT B P B R AR A = A T R I,

Bilan WAL S R 6 ) (O D ARG )L T AR
BS, WAL (R e B ) B 6 BROC D AU 6T,
BRICTT ), 4% BRI R ) B B BB TR B Bk W4E N Ik .

HEHE LA b ad A5 2 1 0 B4R, 7 AR SR I 40 T

DX FRAMBETLE S, E S WIS 74,

DX F S AN ES T8 U, & SupportCount (s; (s;)/
Sup portCount(U) Z=Con frin » W H RN S=>(L—S), H i,
Sup portCount I 1 SLEFECIE , Con f o 52 NN B E 1Y /DN
FAEE . BARmEL 1R,
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ik 1 BT Apriori W kbR AE CIAZ 48 5 1k AR SC S B0 08 TEA H8 Bk 2 O I ) 5 i Bk R AR W A R Y

Inputs: RAEEEE D; /D SZHF B Suppmin s i/ EAF B Confiin
Outputs: 45 ZEIAE L IR

. Ly =find_frequent_1_itemsets(D) ;

. for

. Cx=aproiri_gen(Lk—1 +» Suppmin) 3

. C,=subset(Cy,t);

1

2

3

4

5. endfor

6. for

7. Ly = {c€ Ck| c. count=Suppmin }
8. end

9

.return L
10. for
11. Subltems=GenSubltemSet(L;) ;
12. AR_gen= AssociationRule(Ly , Confyin) 3
13. end

BE Vil ARG RS kD ITR BRI G IR
30 M AR J AL 5 1 2 55 ¢ HYMEREIIAR €, HEvb il AL 3355 2 1)
(B A5 R I 2R U I e R AE A B4 L (B3R T, M
I G 16 WUAE P B R — S SR AR, DA T AR 0% Bk
A,

5 KBEHZR

N7 FH — 2176 % B2 2 W PR AG 2 P 3R BUAY SPECT 14 Wi & 52
SCARKIAE S AR T B0 UE A SCHR S 4R IR B
5.1 SLI&igit

ARSI BB B = F B A% E R SPECT #6754
oA, 4l B 3830 AR, BT RE AR TE B DT IS L T LA S
R & Ay R B TR 8.

F 4G T S BRIV R AR A, T LUE L R
HEBEPIES0~69 F Z (8], M H LI 60~69 % Z[HJEZ,
BME RS 53 B 47% .

F 4 BHWFW A

Table 4 Age distribution of patients

FH B/ F #HE/A
10~19 44
20~29 103
30~39 153
40~49 645
50~59 991
60~69 1076
70~179 547
80~89 162
90~99 7

P& 5 25 T AN SO BOHE W B 10 R 2 0L S R T Ak
IR RS C, i e 48 817 4 B AT MR 569 4%,
B 644 5% HALLRG 1800 %,

2000 1800

1500

817
I 569 644
500 I I
0
Kk FHY  RTREERE Ht
"4

P 5 Scae i K g 2 i)

Fig. 5 Category of diseases involved in experiment

FAME RIS RS SEANERKMIN—F. &R,
HAE SR — A HE T AR AR AS BB AR 4 i T 52 50 45 SR 1 9T
Mo XF AR SR BT AR 2 AR A P T

(DIRAIT S, #iE 3 A EE B E R 45 B % IR
I SPECT 2 Wi B4 Sk 12 8 45 SR AL 4T 4 (1 ROR 6 &2 —
;0.8 FRE—5;0.5 FAREAR—F;0 RARA—FD.,

(OBFERD ., EEAF 3 D4R L KT 045 R R BB
IR DA 22 5000 55 A0 D6 0] 96 e = AR B AT

N R 5 5, B — 2 SC IR B T ) 25 3R AR — A AT A
i,
5.2 RIGHRE

NEE-ZNCEEST R S R ERIP S SN Er e S
FIF IR, SEH 8 T 3 FlOR [F) Y =2 R B LB 5 B BUE 7 %,
%25 Pigl,

F 5 SRR RUE AR 0 OR R UE

Table 5 Various values for Supp and Conf

i F X ¥ Supp

E 15 & Conf

1 0.11 0.2
2 0.12 0.3
3 0.18 0.5

SCE AR Y AR RO 0,12, BAFE RN 0. 3 B,
BRI B A B g, ReFIL T Ai#E P
HEPIN C Z A m BB, o, 01 AR 4. 10 AR
FBRATHERA (11 R EFEF 452 .000001000001110011101 1R 2
L.4.000001000001110011110 £ L5.,01111010110000 %%
wxx AR BE , AR & LNk 6 T3,

F6 M Supp=0.12,Conf=0.3 WHHi'E P FIZEH] C 89521500
Table 6 Association rules between P and C when Supp=0. 12
and Conf=0. 3

* B AL (XHE/ N BEEE/ 7D
011101011100111110111— 01 (21.14,83.80)
01 - 011101011100111110111 (21.14,77.66)
000001000001110011110 — 10 (18.44,75.51)
10 — 000001000001110011110 (18.44,52.56)
000001000001110011101 — 10 (13.96,76.08)
10 = 000001000001110011101 (13.96,39.77)
01111010110000 *x%xxx%x — 11 (13.96,96.00)
11 = 01111010110000 *xxxx %% (13.96,37.23)
01100111100011 *xxxx%x — 0] (12.06,67.98)
01 = 01100111100011 sxxxxxx (12.06,44.32)

i 2% 6 Bt 19 07 B B L s (9 SC IR U /] LU L R [
FA) A 8 6T 07 6 A T) 1 952 9 B0 AS ) 9 3 9 & A 1) A7 3 5 45
N—F,

WHTA R & 2 s i )2 o X g, iz ki &
CUN T 5649 0B A A7 B CAn e 0 TR 56 45 43 531 55 96 998 194 G T &5
RUHFAH., mFE 7 A]H 2 A0 E 5 50 19 ¢ 15 &5CR A
P S EA, Hod,0111010111001111101110 183 26 M) g 56
F7.,0111010111001111101111 48 & 47 ) B 5& 75, 011101011
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Table 7 Association rules between general and special positions

and diseases

B AL (XHE/ N BEE/
0111010111001111101110 — 01 (18.52,90. 26)
01 — 0111010111001111101110 (18.52,58. 86)
0111010111001111101111 — 01 (18.11,89.11)
01 —-0111010111001111101111 (18.11,57.53)
011101011100111110111 — 01 (19.52,98.54)
01 - 011101011100111110111 (19.52,65.37)
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Fig. 6 Association rules between three diseases and their

presentations
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Fig. 7 Quantitative objectivity of proposed algorithm
AR SCRRIRAS T 80 & W 25 S (0 32K e AR
JE R O S AR . 3 DR Dy A S0 S 6 R 4R P b R i e 2

B 22 T 4 — 240 1 ) B3 T 8 s 2 5 3 Ab o RO - 165 [7] et
BB AT
BEIRIE LIS B k5 R AR 2 (8] A9 SE I ¢ R AR HCH

FIAR AR SCWR S0 1 4 T 0808 125 48 19 4% I 2 SO S A 0 O 9%
BARGLAR D H 1A% B2 23 SO B BOAL 3107 35 W % B 2 SOA

T REAFTE A7 B T L TUAR IR BRI AR BB R SR AT T b
B 2) 48 T kb FRAE 14 2 AT LU K — SRS T SCAR G B Ry B

1 2 A BE B R BE AL R 5 3) $R T T Aprior B AR AL
AL 5 I a8 2 8] B A A2 B RE SR BE B R T A
B2 R FR L R PR S5 1 A 4 M 5 O I TR A % B )
o 9 6 0 9 L SR MR e TR SCHR R Y T Rk, SR
SRR W] 1% T7 L BR 0 A RO B s kb SR AR B T R e 2
[F] 9 D6, 3R A% 1 & WM IT AN 8 4 1 S E AR T 90 %,

e T A SC AR AR M N JLASTT i 3 — AL T AT 5%

D) ¥R R ACHR 45 . LA 5% B AR A 48 T 22 93 8 28 ) 4% IR
ER NI ISINIEAE TR

— 2 Tl A AR TR AR 5T R R R AT 14 3 AN

BT

3G I F 8 T R 250 0 O IO D 47 i B 9, DA S B AE
TR A b A2 U8 05 A SR AE 5 55 28 0 ] A G K¢

4 R FIA ST ST AR ¥ 8 T 0 R 0 A% B 2% 12 W R 0
FREHY , DLl B A 15 2 i R 5 B

2 % X M

[1] VASSILIOU V,ANDREOPOULOS D,FRANGOS S,et al.
Bone metastases: assessment of therapeutic response through

radiological and nuclear medicine imaging modalities[ ] ]. Clinical



530

Com puter Science THEHELZ  Vol. 47,No. 11A,Nov. 2020

(2]

[3]

[4]

(5]

[6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

Oncology (Royal College of Radiologists), 2011, 23 (9): 632-
645.

ABIKHZER G,GOUREVICH K.KAGNA O,et al. Whole-body
bone SPECT in breast cancer patients:the future bone scan pro-
tocol[ J]. Nuclear Medicine Communications, 2016, 37 (3);:247-
253.

REATEGUI R,RATTE S. Analysis of Medical Documents with
Text Mining and Association Rule Mining[ C] / International
Conference on Information Technology and Systems. Springer,
Cham,2019,1.744-753.

COHEN A M,HERSH W R. A survey of current work in bio-
medical text mining[ J]. Briefings in Bioinformatics,2005,6(1):
S57-71.

WANG H C,ZHAO T J. Research and development of biomed-
ical text mining technology[J]. Chinese Journal of Information.
2008,22(3) :89-98.

MINER G, ELDER IV J,FAST A, et al. Practical text mining
and statistical analysis for non-structured text data applications
[M]. Boston: Academic Press,2012.

WEISS S M,INDURKHYA N,ZHANG T,et al. Text mining:
predictive methods for analyzing unstructured information[ M ].
Berlin: Springer Science & Business Media,2010.

CAMPBELL E A,BASS E J,MASINO A J. Temporal condition
pattern mining in large, sparse electronic health record data: A
case study in characterizing pediatric asthmalJ]. Journal of the
American Medical Informatics Association, 2020, 27 (4): 558-
566.

MCCOY T H J,HAN L,PELLEGRINI A M,et al. Stratifying
risk for dementia onset using large-scale electronic health record
data: A retrospective cohort study[J]. Alzheimer’s and Demen-
tia: the Journal of the Alzheimer’s Association, 2020, 16 (3):
531-540.

YU P, JIANG T, HAILEY D, et al. The contribution of elec-
tronic health records to risk management through accreditation
of residential aged care homes in Australial J]. BMC Medical In-
formatics and Decision Making,2020,20(1) :58.

GROENHOF T K J,KOERS L R,BLASSE E,et al. Data min-
ing information from electronic health records produced high
yield and accuracy for current smoking status[J]. Journal of
Clinical Epidemiology,2020,118:100-106.

RISHI V P, THIDA C T,SUE H S,et al. Can Natural Language
Processing Improve the Accuracy of Identifying Acute Heart
Failure in Electronic Health Records [ J ]. Circulation, 2018,
138(138):16034.

LIANG Z H,LIU J,OU A H.,et al. Deep generative learning for

automated EHR diagnosis of traditional Chinese medicine[ ]].
Computer Methods and Programs in Biomedicine,2019,174:17-
23.

[14] ZHANG K,WANG W T,XIE Y Q. Research progress of elec-
tronic health in China [J]. Library Forum,2018,38(8) ;84-92.

[15] LEI Z Q,SHI H S,LIANG B, et al. Imaging detection and infec-
tion prevention and control of novel coronavirus (2019-nCoV)
pneumonia [ J]. Journal of Clinical Radiology,2020,39(1):12-
16.

[16] LIU J W. Application of computed tomography in diagnosis of
mycoplasma pneumoniae pneumonia in children [ J]. Chinese
Convalesce Medicine,2019,28(3) :280-282.

[17] WENG T W,MAO D B,JIN J,et al. Computed tomography (ct)
scan media stored blood flow to the score research progress [J].
Journal of Geriatric Medicine and Health Care, 2019, 5;: 685-
688.

[18] FEIZ H.,PAN H P,LUO Z Q,et al. Clinical characteristics and
magnetic resonance imaging of invasive fungal infection in neo-
nates [ J ]. Journal of Chinese Hospital Infectious Diseases.,
2019,19:161-165.

[19] ZHU H W. Effect observation of mri in diagnosis of knee joint
injury [ J]. Imaging Research and Medical Application, 2019,
3(15):167-168.

[20] ZHAO N N. Comparison of ct and mri in pediatric liver tumors
[J]. Tumor Foundation and Clinical,2019,6:540-541.

[21] NIU Y Y,WANG Y M,CHEN N . Clinical application of nu-
clear magnetic resonance combined ultrasound in fetal central
ner- vous system malformation [ ]J]. Contemporary Medicine.,

2020,9(26):90-92.

HAN Cheng-cheng. born in 1994, post-
graduate, is a member of China Com-
puter Federation. Her main research in-
terests include data mining and intelli-

gent information processing.

LIN Qiang, born in 1979,Ph.D,asso-
ciate professor, master’s supervisor, is
a member of China Computer Federa-

tion. His main research interests include

medical image computing, data stream

mining. pervasive computing and intelli-

gent information processing.





