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kAR
MRFEAAFHEER (THREFER) , THAHE 210029

WE: B ANMET X Z&lif% (Digital Radiography, DR) FUEHIREE Z K2 ikkE 8, 1E
Gt i r-Pr i I FOA R LA SR TSt VR AR NIRMLSE R S AT B 4
FERRCR B FEA b, 0 R AR 73 5 R L7 PR A A A PR A R s S I 48, v PR s R
I R Fa 08 o (i R AR SEINiE . S5R SO FR S 7. RIS HESE AR DR B
FIxSELRE, (ERMREA ZUR, K5 1 RIEFAERGIERESCR. ik SCOIEIRRY], ZERR e
BB T A Gt i M- P 7 < B Bk

KA. By X LG mil-ha R e Ry, BRI fRE0N R

Research on Improved Algorithm of DR Image Enhancement Based on Gauss-Laplacian
Pyramid

Zhu Wei', Shao Qin', Zhu Mingyue?, Liu Jian', Yan Yu'

(1. Affiliated Hospital Nanjing University of TCM (Jiangsu Province Hospital of TCM) , Nanjing,
210029, China; 2. Biomedical Engineering Department, Nanjing Medical University, Nanjing,
210029, China)

Abstract: Objective In order to obtain more decision information from Digital Radiography (DR)

images, an improved image enhancement algorithm is proposed based on the algorithm of Gauss-
Laplacian pyramid. Methods The original algorithm is improved on the basis of the human visual
characteristics and better enhancements, the low frequency components of the image is histogram
equalized to make the image gray scale more balanced, and the high frequency component is enhanced by
a hierarchical exponential enhancement to make the details of the image clearer. Results The improved
algorithm improves the contrast of DR images in chest, pelvic and spine, and makes the image more
layered and obtains good image enhancement effect. Conclusion The results show that the improved

algorithm is superior to the traditional algorithm in terms of image enhancement.
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Key words: digital radiography, gauss-laplacian pyramid, histogram equalization, exponential
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Fig.2 Gauss-laplace pyramid improvement algorithm
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Table 1 Preset values of the exponential function gain factor a

L 0 1 2 3 4 5 6 7 8 9

a 1.8 1.48 1.29 1.18 1 0.9 0.85 0.81 0.78 0.75
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JR ] (2 RFS et 5%
HII 1.271 1.316 1.483
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M3 T o3 IR B4R

BE: B R TR 2 2 B I2 3 BORSR TUE 7 ik, 9 R e & B e P 3R it
5%, ik KRB EORFEA R, R BRI A 7%, LM p g, ik
2017 £F 10 A% 2019 £ 5 AEEBEH 267 IRIFIRHLE RSB, e SR 3R Tk, Bt
AR R BRI U R R BT 2R A, #5211 FN 7 St e 2 s, JRAEH]
NZRJE HORRE S 22 P 2 R R A U T . S8R (EIIZRE 1) BP #H& W20l A k470
W, WAL A ERE . TRV, BRRE. ARERZED R TEEA. IKERE DA
M R Z T 81.7% 76.2% 89.6%- 90.2%. 83.6%- 93.2%F1 82.1%, Wk &5 %
N 85.2%; MERINZRE RIRRERh A M 2 R TUE T 6, HTEEE 0.41 I, BRyTBe& il e U i
AN 91.0%; L5 EIIZE IR S SR R A SR, e iR R SRR 15 2R
(7 IS T B 0 - S SREAT U, WO R T B R I S RE TS SRS

KEEA): FHREPE WSS, Bz, SRy, FRemE, S

Discussion and Research of Data Mining Technology Based on Rough Neural Network
in Fault Prediction and Warning of Large Medical Equipment

CHEN Yan, WANG Qi, WANG lJiaqging, etal

Huai'an Second People's Hospital

ABSTRACT: Objective This article discusses the fault warning method of data mining technology
based on rough neural network, and provides a reference for the intelligent warning of large medical
equipment. Methods We adopt the basic principles of data mining technology, rough set theory and its
reduction method to establish a rough neural network. This article collects 267 ventilator failure alarm
events in hospitals from October 2017 to May 2019. We have developed a failure factor collection
method, which collects data from equipment use environmental factors, electrical factors and gas path
factors. Build a rough neural network with 11 inputs and 7 outputs. Using the trained rough neural network
to build an early warning platform for equipment failure. Results After learning from the training set,

the test set has abnormal tidal volume, air compressor failure, self-check alarm, excessive oxygen
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concentration deviation, inability to aspirate, low pressure alarm, and airtightness failure recognition
rates of 81.7%, 76.2%, 89.6, respectively %, 90.2%, 83.6%, 93.2% and 82.1%. The total fault
recognition rate is 85.2%. When the early warning value is 0.41, the medical equipment failure early
warning accuracy rate is 91.0%. Conclusion By mining the potential relationship between failure modes
and failure factors, equipment failure modes can be better identified, and at the same time, each failure
can be accurately warned, which can provide a reference for medical equipment failure monitoring and
intelligent early warning.

Keywords: rough neural network; data mining; fault warning; intelligent early warning; fault monitoring
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N AR 50 0 50 100

At 1000 | 905 95 716 1 332 3 95.1

WF 2 BRI LU Y, 2t RGE ORI I %I 95.1%, & THRALETH 87.2%.
EIE RGEMRAREN T AL, 725 9100 T AR g — 250 RGEEATIRAL. -
3.3 R4GiMH

FEAHT RO RGN AT, MEREARI T TRl 6 % TIEARTER, FETHEANH. B
O BRIESE, TAERC. RERFK, ELAR 5 A, BN T Sesh s is de i KUK . B A AT AL 3 5 G0
G, RE 2 4 TAEN GUSIEREARGEEARFEA . 4050 TRARTCE RS ARG 2 FKT
TERBEATXI L, ot R 3 Fim.

R3I RAFHREEEN SR

STt S 4 i FH A G

A EEAE (2 FD 23989 24490

AEAFEASE ) TAT (%) 242.7 233.5

TR EREAR (2 ) 20931 21072

TPEREAT-I5) TAT (435 239.3 231.1
PEAHT A FE TAE A G2 6 2

M 3 XFHEER T A, £ TAEERAM LR/ T, AR R G m] LU A AL
BSR4 R 7-9 0Bl ATACERAR IR R FRAK, FEARTALEE TAEN St EORI 6 Ay 2 4, Bk

BT TR, SR 1.
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CBCT

& F KEBE KA BN
(LA FIARERW AR LH M)

Z: B A VARIAN Clinac-IX I g8 HLEM TARGHEL R CT (CBCT) X 10 il filife & 1)
WSRBUIG T (IMRT) BEATIEOLRE W FESGAIE, SREOF 2 M U VR I T IR RSB AL R %2, IR IR AL IR
ZEI G5 AR e 8 FEIX IR RSN BA . 3k BENLIEIUL B IGRT 248513 T 10
filifee B . P BB RBRITRAZRS S, BIRHEER CT K& SR CT K& AL LT
FodE, DAMESePrEE o SR O RFE—B0 Gtk T R B AR 2R, B BE SR
A (x0 K Gy EH (2) 7R ERERARE, M RES R IR M=2.5Y+0.78
AN I FE X A I R ANBIL T . Z55R SR CBCT IR BERUNIE 4E 27 8 1 e DA
JIORIER A ER, BEIE x. y. z FIIEBEALRZ 238 (0.05+0.16) cm.  (0.09+0.32) cm. (-
0.02£0.13) cm, HBHTE x. y- z B u. v w EFHEIRES 5N (041£0.64) °. (-
0.08+0.57) °.  (-0.03+0.62) °. M4 & F F 3 Ar 15 72 W] LA H il g 48 DX i PR A1 s 523l 2
0.82cm. 1.16cm. 0.72cm. £5i& JEMHBBOT BA — SRR AR T, 72 KIATT M O W,
HMFIHEZ R CBCT W] LA filiee 6 R AL R ZE IR AE AR AE, BB DL D TR T AL R 22, 3R T80T
FIREEATE, IERTLMESE PTV ANSGLFHE, Al REE IR G T RYE, T SE 45 BG T #E X A fR
JENARE

K. JE; IGRT 85 % $BA0RE; HEH CT

Cone-beam CT in the evaluation of set-up errors in lung cancer treated with precision
radiotherapy

LIJun’, ZHANG Xi-zhi, ZHANG Xian-wen, GUI Long-gang

Radiotherapy departemt of the people’s hospital of SuBei, Jiangsu

Abstract: Objective To evaluate set-up errors by cone-beam CT in 16 lung cancers patients who
received radiotherapy with precised conformal technology. Methods Ten patients with lung cancer were
included.All patients were fixed with thermoplast phantom and cone-beam scan was performed before

each treatment. The set-up errors were calculated by either online or offline correction through registering
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the CBCT images to the planning CT in left-right (x) , superior-inferior (y) , and anterior-posterior

(z) directions.Results The set-up error in X, y and z axes was (0.05+0.16) . (0.09£0.32) . (-
0.02+£0.13) , while the rotary set-up error in each axis was (0.41+0.64) . (-0.08+£0.57) . (-
0.03+£0.62) , respectively. The set-up error in y direction was relatively larger than other direction’s.
Conclusions The use of IGRT can significantly reduce set-up errors for lung cancers. To minimize the
influence of set-up errors, we suggest a PTV margin of 0.82. 1.16. 0.72cm in the left-right, anterior-
posterior and superior-inferior direction, respectively.

Key words: Lung cancer/radiotherapy; Imaged-guided; Set-up error; Cone-beam CT

1 BIE

TR B AR R R OB B IR, U R By T B AT R T
L 000 T R T S T RRBRRGT . T DR KM IE 3 LSV 0, 4 0 R 2 BB L
ML 5 K FE M BESR AR G . O RIS R L T R ARV U CT R 4T %, T
BORER CT MBS Im — R IO R, A2 AR M ANA T I R IO G0, DRI A 22 O 17 1
RT3 . 2R B SR, S UATTIRALR IR RS B R RS, LR IR— 4>
YR EIKIE S . 9 T AR AR T B LR BT AT O A, 784 RSB, AR K RE A5 911
IGHRGE R, TSI — AN KOS T, SR 2t Wi 22 0 TE 4 41 902 SR A B (ST
SR FEL K (9 4430 G A0 R R 7 T AU . BESh, SRR MR, TR

BEE U7 BRI RE, W SRIBT RN BRI, R SR T 2 T SEAURRE $E X i 75 52 [ 7
B U7 IR, IR ARH BRI, JCHA RS E A . KRR, SR XA
HEZ RS P REAR W R 2 o 1L JTRATTRR AL 1R 22 1) PRAil & B2 I 40 $51% v BRHE 15 BT S AR e
(EPID) #%t, HERGERREIENFHGT, SEERALEE, AirhAmaEiash. T
FEREFRRIHEIZIR CT, WLIERBS I ELA MRS L, YA — i 8l 5SRO =g —MA
WHEANE CT BG. LRGN EA ARG, BEEZNNLGNED, TR BT
X LB BT AR . BEER=4EER, W RISIRIT IR CT ERILECELEL, B EIRE
28

ASCRART TARGHEIE AR CT 513N F R Bk R TSR a7 B RL R ZE AR IR ZE R/,
FASE CTV BISNEOA S, AR S

2 MRIFNEE
2.1 JRbBliERE
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2015 4F 1 H&E 2015 4 5 H, K VARIAN Clinac-IX JIiE #8347 502 51 S 07 I 10 {51l £
F, B8 fl, 2], FRIEHE 36~75 %, TAFER 51 . MRS A b 2 F, A
it 1, AR 2 1, Zefifi B 3 4, ZERE) 2 . RRERSRAY. SRR 4 4, I E 3
1, N e 3 4
22 B

Fi B R FAANEM, SkE C/B MLFEFIEMAL, WFHISk, B AR SRR 07 [ 5 25 B DL
YRPRBRAT 2 . EFH2EE GE A F] 16 HERFLAIRNE CT ST CT 594, “Fiprpik, ZngE
N Smm, FEHVEEDVIFEERIL TS, AR CT Bg & =0T i R 4.

2.3 CBCT EBIREUK ILAT

BB 3 VRTT AT YR A VARIAN Clinac-IX JIEZ34EEH CT #4757 CBCT i, FAfizH
N: 100-120kV, F3H A BRI 41 182°% 180°, MM FE N 358°, MR AR R R w0 3
HH# CBCT Ef%.

WUBGAAR R IR YT RTSREUY) CBCT 85 @ CT BHE T B ZhiiHE, EHE G HEAE,
K B I EOAR B O e T V0 AT E S HE, 78 B ShECE R S b 7l BT AT T-3hlc e . ARAERC i
R AR B SR O A B S N CT AR O EEA AT (x0 kA
(y) ~ HIEHH (2) BPBRZEN x. v 2z EEE us v w gk 2, FEEIL.

2.4 REST

I PR Hh B VR YT I L A0 CTV BB AT AN TR PTV. TR 00 B 1R 78 3 BRI THB AR 2
58 E#E), Fik CTV 2 PTV RS VE B R R % X AN E R . Hord T IR a8 B2 3l 8L
S CTV RBAFIRARLFT 51 CTV 4MA RS sh 78 B FR N 4714 Cinternal margin,
IMD 5 BN ESER A EE SHEME WA AEERR CTV A ERNEN Y 14 (setup
margin, SM) . ZEHKHIKEAAT CTV ZiFRIFAR PTV 4MA R M=2.53+0.75 T4 x. y. z
“AFE Ef M EET RSN SE AR EN R LR (WFTE BE RN RB0R ZE AR
ZERPPHMED 8 AFTE BEBALRERBENRZE (AT B35 A 0L RGURZE MR EZE)
2.5 Githik

KRR RIS RS (X £8) , 3B SPSS 19.0 Giit BT Geit 400, REN IR
M F RS, Rge Kk o =0.05.

3 OGER
3.1 #ALRE

10 1 S BHRIG T BT K ) VARIAN Clinac-IX fInig #8414 CBCT #4744, FREUH CBCT &
A5 388 1 e AR N ) = ZE VTR AE S e R vEVE R, 56 CT R =4EAFEATICES, WK 2, AR
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Xt

HERCHE . AKPEERCHE LK TR eSS 70, A RlREL A (0 « Sk Gy) < HT)E (2) TR
MR e 1R 2

B2 CBCT B#mi#H

10 3 fitigess 26 JLidk 4T 254 YK CBCT 34, B3 PAH TREEE x. y z HA IR EERE
HE B R 1 RIR 2 Pl TEBIEETE x y. z il AR EREE R ZZE R x,
yo z fl ERPPEEEALR ZE BN (0.05£0.16) em. (0.09+£0.32) cm.  (-0.02+0.13) cm, kiR
Zor A (0.4120.64) . (-0.08+0.57) . (-0.03£0.62) .

B3 254 X CBCT AREBEET S E
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F 110 Bk BETE 3 4N EEARE

G5 x (cm) y (cm) z (cm)

1 -0.08+0.35 -0.28+0.5 0.19+0.29
2 -0.02+0.33 0.11+£0.32 -0.12+0.19
3 0.18+0.23 -0.29+0.48 -0.18+0.24
4 0.13+£0.3 0.33+£0.5 -0.12+0.21
5 0.25+0.28 0.34+0.25 0.09+0.17
6 -0.07+0.21 0.21+0.37 -0.02+0.18
7 -0.14+0.24 0.64+0.32 0.10+0.25
8 0.21+£0.19 0.25+0.31 0.04+0.3

9 -0.17+0.37 -0.34+0.24 -0.2+0.35
10 0.11+0.29 -0.12+0.39 -0.03+0.39

F2 10 Bl BEE 3 AT RE

95 u (°) v (®) w ()
1 0.68+0.72 -0.2+0.64 -0.73+0.65
2 0.83+0.57 0.32+0.57 1.02+0.73
3 1.01+0.84 0.95+1.04 0.25+0.76
4 1.42+1.21 -0.07+0.89 -0.55+1.38
5 -0.11+0.51 -0.47+0.49 0.46+0.75
6 0.45+0.49 -0.41+0.85 0.41+1.04
7 0.88+0.49 -0.59+0.66 -0.17+0.71
8 -0.22+0.54 -0.49+0.36 0.72+0.68
9 -0.32+1.24 -0.57+0.54 -0.09+0.89
10 -0.58+0.66 -0.43+1.02 -0.75+0.93
3.2 XA

T3IFEBTIABRERE x. y. z FREEAIREZ, Hby FRERZERK, z FHAERD: x.
v« z J7 1A BARAN S 58 0.82em. 1.16cm. 0.72cm, W% 3.
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R3 10 GIBE BB RERENY LHIfh T

MEaS x (cm) y (cm) z (cm)
ARG iR 0.05 0.09 -0.02
Y 0.28 0.37 0.25
3 0.16 0.32 0.13
WH (VD 0.82 1.16 0.72

4 ¥

BEERE B IBOT BRI R 8, B EVRYT BT ISR SRI, 8 DX 5 A3 DA B BB IX /) 1) 45 75 T FR)AS if
Kby, (EJRAE B SLBRIG T I AL AR BV 2 AN E BRI R R . BT SR IR B IR T I L
PEALA B AR B IS 3D 5 W Rl i X, B A A B T B R . IR 2B AR
R AR R YT I AR T AR A IR AR 2 A 5-40mm™ 1, T Balter 25U Ft BoR MR AR 2 KT
lem B2 SPHHDEX ERKT ommeo PRI ior &8 532 V6 7 N 34T B0 12 1E /2 4F 8 A7 45
1,

IGRT Jeilt JUE R JEIF T2 B Tl R BARS 80T £0R . IGRT ] CBCT K& 54 CT K&
I R ECAERE AR, BE RS B I 5t A TR S B A o 0 5 RIS 0 = 4R 5 1) IR ZEE I BT R
I, CBCT PRMGIE AT LA B o g LA K% Jo B IE 8 28 77 A S5 JL L8 4k Borst )UK
FRHEIZ A CT $99 /9 IGRT $AR,  51% 0 351 5 % T RE PR T Smm (OIEA7R % . Purdie 251
XiF 28 Ml T~ HAAE/INH il 744 58 ) BT RORIFC R, HETE SR CT TR SEAA T 1] F807 Hh IR TE 2%
KIE18 S, BemiiRIEX A BRIt LR TR T CBCT 19 IGRT BiARREA RER =G yT
(RIRE B 1 o

AW FOEIEXT 10 FIflE S HET 252 WK IGRT HE, BHAE x. y. z fh LR
ZRIN (0.05£0.16) ecm.  (0.09£0.32) cm. (-0.02+0.13) cm. %% REW y flJT M RYR 7 B
K, x BHRIRZ, z BmRh. REREELAL KB 51577150 58: 0.28cm. 0.37cm.
0.25cm, AP ULSKIITT SIS AHT R, INi#EEs . ORI & CBCT WU IE. 5 Al AEfA4e
ARH K, BENLRZEA A S BTG 308 0.16cmy 0.32em. 0.13 cm, LSk [ fe 9
Bo FRERIPERE A, A KT ETT ARRRE €, R AR LR B R ME, 1 Sk 7 18 T
TR R A, B SR BARE AT O A TR S A Sk R 2% . A4S RS Guckenberger 251
WRRAE R —8. S5 RRY, e R =47 AR Z8ROR, M REHE AR Z R, X HRH
CBCT BEAT VR YT ARl A i R B2

BEIRIT M4y R R 22 RO R 22 S8 B R 8 S S I i 22 A Ao I U A 3 X /) 1 B 75 2%
CTV ATAN R SEBRIAIT I PTV. IR PTV SNSRI E T A 20, £ B IR &

43



I

AREXR AAEETZREREFIEFAIN

KL SEBR R AL R ZERAE S CTV MIAM LS. B PTV 14 FAE =477 [ AV 3.6mm, i &5 b
FHRARZ R, A 96.6%HIFRNIRZEAE =4ETT 173 92mm, KIS IR ZE K ATIK 18.9mm,  JE AT
RN KT 73K 17.4mm, /24 BIJEAMT2) Smm, L FAMT 10mm AT LLELEE 90%
HIFRALIRZE . 83 CBCT XU 4300 b IR R 22 e e 1R ZZ AT AR AE, AT LUK KA/ R 48 1%
FERMBENLRZE, BREHOT FREHTE. AUFFCRA M=2.53+0.78! kI CTV MM a5, %051
[R5 18 1 R GERZEMBENIRZRIREMT, HAIRAERIE 90%HEAR T iy CTV RBUGHIE £/ IAF
95%HIAb 7 i . %7l CBCT 45 Ml ¥ Ji e 8 35 12 T80T I IR AL R 2R BHESR. PTV AN
KON, BN A B R v T R — e R . A TIF AR x. y. z J7 A BARSMTE 0 R
0.82cm. 1.16cm. 0.72cm. %45 R G VFue IR s Hnl. HERIREIEs) (WPEsh. LIk
D X b oy NIRRT 2 S, BRI ORI BB T AT, DR AT 4R
BLVRZE K A B I8 Bl 4 & 75 B AT BN HERA 1) PTV 14 5% .

AW T i s 5 18] 250 SR PR 2T A A4S [ 7 26 B DL R A AR HEAT [ %8, T AN [R] BT8O 7 r ot
I RES R AR B B SR, I s 3 SLAE HESR LA R R T R & o % T il /63, (A
AT o 52 A B A T P2 AR R 2 A () o Ve 8 ST 57 32 A A I bk ST 5 A 42 LU A B ET S
A A IR 7 L R s LE A I RO T DR, TR 2T JERAR B M A A A T S A S7 A4 S R AR SR
Tl [ 7 2% 48 bE A2 B PR AR R R AT B o (RIS ASHIE 8 v 2RO 7 4 e R R AT EU 20 AT, i
TRERI S LIEZEsh & L AR BAARRZER, BBERL . AMEX AR ZER, Ex
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The thermal effect of metal implant plate in magnetic resonance examination: An
experimental study

YANG Mengxu

Abstract: Backgroundand Objective Metal implants are increasingly used in clinical treatment, and
Magnetic Resonance Imaging (MRI) is one of the most important methods of imaging diagnosis,

sotherequirementoftheMRIexamination with metal implants is increased rapidly. Due to thethermal effects
of materialscausedbythe energyof magnetic field, andthere is no unified standard to control the safety risk
of metal implant inspection, further research is eagerlyneeded to investigateto insure its security.
Materials and methods In this paper, four kinds of metal implant plates (stainless steel, TC20,

TC4 and titanium ) were investigated, meanwhilethe human body environment and temperature
measurement platformwere built. The temperature curves of the metal implant plates under the magnetic
field intensity of 1.5T and 3.0T MR scanning were detected respectively, and the temperature of the
environment was tested as the control group at the same time. Thetemperature datawerecollected

andrecordedbythedata acquisition system and LabVIEWsoftware. MATLAB is used to process the data to
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draw the time temperature curve of material and environment temperature under the four different materials
and two different magnetic field intensity, andthenthedata were analyzied. Results As compared with
the background, thetemperature of the metal implant platesof stainless steel, TC20, TC4 and titanium
increasedby 0.94°C, 1.81 ‘C, 2.10 'C and 1.22 C respectively under 1.5T MRI, and increased by
0.99°C, 3.03 C, 2.27 C and 1.96 C respectively under 3.0T MRI. Conclusion Under the same MRI
scanning condition, the rise of temperature of the implant plate from small to large is as follows:
stainless steel < pure titanium < titanium alloy; Meanwhile, the greater the field intensity of the MRI
equipment, the more obvious the thermal effect of the implant plate.

Keywords: MRI, metal implant plates, thermal effects, Safety
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HE: B HEREARSERER CT MMUHE X HEVKRRIVIR, IF 7 fAHIC ML A A TE
R RRIT TAE X CT ARG E X SRR F RGN, AEM CT RAGHE X S & iR R A
JERMSHEMBE IR . B3 BZRBBREWHEIN. BTG 2B X AL 5N, i3
HI Delphi AT FUME (CT LARGR X FLHLTF RN EBTEED X HE A R SRR B ) B2 22 5
BRI N FHAT IR TR M A GER EFEHL AR AR 7, Rk ERE 28 AMbX
121 P& REBILE 505 ARG . iR, InREITEICIEEN 08 . L FHIE W 7 T 2R
[T 3 ) /S i o = o2 N o S W T 10 Sl 0 o 2 R N 4 - SN 41 £ 4155
WL BURERRIER S REEVE. etk E . e EAXT CT KMEHE X 3
LML RAEREME. ZE0R . TR IN. ImPRIEARSE )T I ERE R, B CT AR X G2l &
RO T P I AR TS SR BT 01 B3k AT 7 i Bt MR S5

REEE:  CT i, (K&, XS, TR

Domestic Demand Analysis of CTand low-dose X-ray machines

Wang changling

Department of Medical Engineering, General Hospital of Eastern Theater Command Hospital, Nanjing,
210002.

Abstract: Objective To investigate the development status of CT and low-dose X-ray machines in
hospitals of different levels in China and understand the demand of relevant practitioners for CT and low-
dose X-ray equipment in clinical and scientific research work, so as toprovide reference and theoretical
basis for the future development of domestic CT and low dose X-ray equipment. Method An expert
group composed of imaging diagnostic doctors, medical engineers and statistical experts was used to
study and draw up “the questionnaire of CT and low dose X-ray machine demand” by Delphi method to
investigate the clinical needs of medical imaging practitioners in different levels of hospitals in China.
Result A total of 505 valid questionnaires were collected from 121 hospitals at all levels in 28 regions of
China through random sampling survey. The results show that clinicians have higher requirements on no

motion artifact and clear boundary, and pay more attention to the low dose requirements of the equipment;
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equipment engineers have more emphasis on the utilization rate, failure rate and troubleshooting speed of
the equipment; technicians have higher requirements on operation simplicity, rapidity and compatibility
expansion. Conclusion Currently, the demand in China for CT and low-dose X-ray machines is high in
terms of hardware, maintenance, professional training, clinical indicators, etc. domestic CT and low-
dose X-ray machines focus on the specific needs of users for product design and service.

Key words: CT, Low Dose, X-ray Machine, Demand Analysis
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B S1ENESR—HSH

F o SUEOESR MR

Fb b BRI, BT SR = RN () 6)
P 6 fACTESERA T, T LA 514 TR A

A 6

K7 RRETEIE RO, Bt mltot] & “AM S =R KA. a2top2 2 F3h

K 0] e 2 Tk e 4 % AT B ] o sTtos2 A& S1 % S2 KAl s2tosl A& S2 #| S1 B[d]. J5mibsyE: 1 IE%
8. D/S REFIRIAMAEIAZ Lo IR & — PR O E DD RE 1) B B4R bR .

I

so.380e SRS —
nitot1 0.0431818 0.02-0.05
s nnapt® 0.0159091 0.02-0.06
— 025 0.7-0.9
Fhey (P 0. 498364 0.3-0.5
dnfaﬁﬂbﬁu - 1.98545
&7

BXH, BATREIEH 0B A0 70 2 1) A AR R, 321 ORI 1) B Co 2 55 (1 Ab 2], Y B
XA ITERA LR T

R 25 X 28 A TR T 24 35
24 DEREHES

O 24— A o R R M 5 ZE 9 AR i B R sl P AR A,

AT MR AR A AR O
e BA AR, AREEARIER OF. W5 0E 28, AR e emnod. O
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&8

ATAT AR T O & R B TS RHER L, S TIRARE, SMRAETEN, Wi,
R B AR B . TSR 5 X O B I & N IR BT RS ) 8 B, T 33X — RO A M R A1
AR AN RS IX LL 3 Bt AT RS HE e A, AR T 5 3 3 R AR s R AR R K . Rk, B alifif F TR SRR AE
MIFEEEARZIT .

M T TUEK B R LR 0% & I BT E R ELE %, F EIRTE SRR I 7 2R A B A R
JIARNL T o H BT 7 R X AN 2% & [ R TN T T
2.5 BRMEMERRE

BEE N LRI, PSR S Bk T, JATIXE, st 7oA 80R AL IR
S VEVEU e — R S A EGE, ] PCG (59, SEEUN O B L. Hlas ]
MEZLAEF AT N LRRE, R RIT H AR A Y, BRI = R R R, XS
BLES 2= SIHEZE R R BRPE . 7RG, TR NEFZ M4 (Convolutional Neural Network, CNN) .
FARBAE T T LAAKEAE o B 3 S RE T O & N LWHRAE, FEZMES, HlanEB SRS E
i, EERSESURA RILH T a sR KT RE .
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BRI ML CNN &5\ B H B, BBV TEAS 75 BT T4 AR 4 2 8] (R RS i B ks
AT T, FIH CARC BT IIZR, A5 N R G R

CNN A —/ME AU R AEH & A A B R, 123X J7 TH 5 T 5 Gl % % o1 I S 58 A e Al
te. 1 PCG 155 5EUEH R KAALZ AL, PRIHERATRH CNN SRARFLO I 44 5 i N A3E
2.6 BRMEMELELERE

FERTHEIK PCG {5 T T BRI FE T, £ IFbRicH S1 M S2. RIMAHK I LA &
FELL ST e BT . i DAIRATTH AR B LAFRAC T S1 e BB 100 2 150 553k 250 s.
e

A9

XA 2% AR AR BORT 5K rh A o AORFAETC o T2 BN KA i Sl Bk AH 5% PR 400 I 2% 5
LA S2 g JETT o

o.s

o4l

B 10

IX A T KR PR AN A 1 87 7 B IR M A 3 T RFAE 1D 3%

WIS, IR SR RS B S T 11 MR (trainPCGejb0.mat £ trainPCGejb10.mat)
CE. Mo

ejb0:  IEH L

ejbl: PRI AR A AU S R B A

eb2:  TAIN RPN A I A A T SO P 2

ejb3:  TAIMEBAE IR KR A

ejbd:  THMPAE AT IR R A A

ejbS: OB AR EF Ik TR R e

|
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ejb6: =R AN A 1) AW A S SO A

ejb7: (A E B e 2R

ejb8: OMELEEEE

ejb9:  FBNIKIICPAA A (7 Tk SO e &

ejbl0:  FBNBKIEH 7 e A &

FATH) CNN 127 BT EAEH load REHERATZ ATAMH O FEAE (mat) AR TAEA
EKRSEES S T 4 A~ .mat SCH A

%% BNEE

fprintf ('Loading data...\n'") ;

tic;

load ('trainPCGejb0.mat') ;

load ('trainPCGejbl.mat") ;

load ('trainPCGejb2.mat") ;

load ('trainPCGejb3.mat") ;

fprintf ('Finished!\n") ;

toc;

X trainPCGejb0.mat F| trainPCGejb3.mat 437l /& ejb0-3 [FEHE L.
ARG AL SN ZRIA: #5E onn 2501 E S 4L

I SR

cnn = cnnsetupld (cnn, train x, train y) ;37 1D CNN;

cnn = cnntrainld (cnn, train X, train_y, opts) ;%3)I|Zk 1D CNN;

[er, bad, out] =cnntestld (cnn, test x, test y) ;%illii 1D CNN;
MG DA B RE SR B S 80 4%, AT DSR40 6 THER R AE B (H T X B R ik i

AR RSIZATMREEA, BRI ERRIS TS RGP AFD -

Accuracy = 67. 00%

Accuracy_e jb0 — 88. 00%
Accuracyv_e jbl = 95. 45%
Accuracy_e jb2 = 57. 14%

Accuracy_ejb3d = 32. 00%
ARG, FRATH CNN A SR TN HER 24 67.00%,
Hrp Uk H AR SRR HERG 2250 A N IER (accuracy ejb0) : 88.00%,
LAl AR AR AR B R 4% (accuracy ejbl) 0 95.45%,
TR AR A 1 AR W SRR A Caccuracy ejb2) : 57.14%, T ARIRBRAE WX 4% 3

(accuracy ejb3) : 32.00%.
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2 o 21 1 o
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SIATIEDL . KA RS AT A, HARBIVERTON AN S B, 47535, A
13 A ORI IR RRE 2% B BB R TION R — SR JO6 P AN A IR AU A A RO e A s R T iR
IR0 XA CABERT, ORI AS (R RURE 4435 5 RIS AN 4 1 A WS 4 1 B it P 20 35 AT BB e
R TEARL—L, TS 4 475 2 FIESRTIONACH 0, BIIA Sl I A= (U4 1 5 i
W IR Ty OB A W AR e i, DB P RE I3 22 S B0 K — 28, Sl h W R IEHERE, W] DAY
ORIV BEREHE 2 A (CEAS AN AT, AR 22 56 R EBUH B 48 B A Ak o

FEARRSES H, FRATT) CNN B SR T HERS 208 67.00%, XA NBATMFEAS 50, XHf
fil IR 25 AN R BRAE . SRATIGRE A =21 400, 735 7 RA N4 R

Accuracwy = 9T7. 63%

A LI S T = dib0Oo = 100, O0%2%
SAC CuUITT anc W _ e Jdb 1 = 100, O0%%
Scocurac i e dbz=z = AL OO, OO
Mool e L e AbhE = o6, 67T%
Ac o ac w =dibd = 1O0. O02%
Mo oCcuUulraAac W e b = 95. 45%
PN aat b b b=ty _edbae = 1 O0O. OO%%
Vool b ol — Rt = Jdbr = A O0. OO%%
e T

X B trainPCGejb0.mat /| trainPCGejb7.mat 43l &
bej 0: IEH O

bej 1: FLAL B A ISR A b S A
bej2: RIS FAIANA (1 A WS AR W S I M A
bej3:  HRIMAAT IR XS I

bejd: T HMPAE T K A A

ejbs:  TABRAE AT IKIN R A A

ejbb: AR PN A I A SO B S A
ejb7: = [H]RR BN A MR S Ak

XA~ 97.63 FHIIAERG =4 /2 v] L .

OIEAE IR R E RS, FRATIEAESS 3 IRRAE R B

3 BE

AR B IO EREREROER S, KEALERREOESS A =3 (EF O
B OLFHNR OERE) R PRATESRE BRI N AT, A0 SR,
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R EEIANT, I FHIFIA I TISWr s & (K8 BESRN,  [RIIN Sit I P 1 X SRR AT AT ADx
FPAT S 72 TEWRB S AW MR F AR R T oW REBIER FEARR
2, WA TR EZEFH G F R X [95%CL, P<0.05], B AR K 28 515 K 2635 0 4o ik 2 X
(P>0.05) . £5if ELIEAIR NI E B TB, HHATARE 2, WZI7HseE 7072 Bk
WA B LAE, R T 70 TR B BAENE, (AR 1 Tis W& fa b it AT .

XBEIE: MW ATIRRED; o Ti2Wi&: SIPOC Witk fE R, RAtES, vk

1 5|8

2017 FREFEILIET R, BILIET-Z, 5 ZUUNJLEIL T H A2 = E 0T % 50 3~ B 2
4.5%0~ 6.8%0~ 9.1%0F1 19.6/10 73, HABFEH IR E JLE LT EBFEHD 2 RE (il E
20300 MR i A A AT T BRI, TR H AR R 51 D9 1A A R f R 55 1) B A
AR AL (R A L )L B 4 B B B BT T2 kML,

BRI 2 Wt 2 ENG ) L AR 2/, s ksl &5 5, Pets e 2 6 ) L ERiE B, B
Al A BRI I 25 LS W RIR 22, AT 806 1 Hh A= ol s 0 A2 PR 30t A% TR 25 B gl ol ) £/ ) S 8
(1), RABERRAS BRMIERGY A E. DNA BREIVE Y B 281 SRR AR AN 2 SRl
IS ARGEAT I DRIBAE R B2 O e RS IR  R G, AR E N AL AR
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1 STFEHRELIEENERGITER
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FEAR R E 11.88263 0.000567%**
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SEI6AH. 51 1.845
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CT

B ik

IABITERFHAIR LA #x 210023

=N

2. CT BRUEMHLZISHATT A B4, ERIER B R RBEHAIT T E. £ESHMRK
PRAERIIEAS E, RHISCT CT BRAUEMALHI SRR H] Tk RT3, A catphan-500 YA
i WK RIEMGE RS, =6 CT BUEMBATRN. FREY, XMk RS
7, FTRAR) CT BEADLE RATL 1k BE 5T B AT 4020 B T

XA BUMGYT: CT BHERNL: BIESEH: 2m o

Study on the Quality Control for computed-tomography simulators

Abstract: The CT-simulator is an auxiliary device for radiotherapy. Its performance is directly related to
the quality of radiotherapy. Based on the relevant standards, a quality control method for CT simulator is
proposed. According to this method, three CT simulators were tested using quality control equipment such
as catphan-500 performance phantom and diagnostic-level dosimeter. The results show that this method
which is simple and easy to implement can be used to evaluate the performance and quality of CT
simulator.

Key words: radiotherapy; CT-simulator; quality control; spatial resolution

1 51§

FHF UG T BOBLE RIS 2 Fh, B RS IE X ZhbL, SR Il T BT
BrIREDLE B X Zebl, BEERARISWI 0 RIE, BB 2T AU CT. MRI BIZRHAT I
fir; EJLAE, B PET. SPECT Sk Wi N BUCH A TT HOBE TR b, B &I
SR B L TIRIOK 2 1 o

AT — RS 7Y 6 L IR, 8 5 0B 5 B0 B R S — 2 OB, 74 o 23
S FUEAT R A, O B (O AR A A 2 LA RIS, AR SR RN R 288
AT

T CT ML RO R By, i 8 AV A B R AT b, Sty CT 4
MOSHERK T — B R B CT e A AL R R bR A S IR0 R 58 CT WL E R b7
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#E: GB/T 17589-2011 (X S IHHENMWTEHR R B A ERIEANATEY o BN —2NERT
L FMFTIEWRIR Y 7 — L8 CT BHUE AL B TT 5, FFATE SIS 1R H ROk

A B RS IX T 5, R S PR R R R B T B R A AT B
AR T AR ERE CT B CHU BRI — 2R %K . AR, CT BEfs
BT B 77 S B4R O v] DU HEAH R Va8 A2 7 T SR BE G A N RN, R BRI, B
FEHBARSEbRE R AP BRI

2 %%
RS 2WKERIE . CT MR, JUAT @A RS A AR . B, 2520
HKPAEE, BARSHEILE 1.1, XU RAEL &5 118 € &8 5] T 525,

x21 FREEE
75 JR A% & & SRR A7 iERS) U= e | Kb e
1 CTHREAL A % [E Phantom Lab  Catphan-500 (1~21) Lp/cm £0.1mm
2 WK EA Hi LR TI Barracuda (10°~10*) Gy 2.0%
3 JUART 52 6K P B A i il EFl Imm +0.1mm
4 MHER T A, 300mm (0~300) mm +0.5mm
5 AP TR =4 150 (0~30) mm 0.02mm/m

T CT e AL E 4 H]  WiK T4, — ARSI FRORT i B S B0 1) 400 25 0 ==
CT MFIEFEE, S 3 4 T AR RO e 56T CT PRRRELR, HATIeR ¥ HNAE
% [H Catphan A 747 ) Catphan-500 11 Catphan-600 %!, 3£ Victoreen /A ] AL, RMI ik
s, BRIHMOT S EERMKEZH CT AF-mmEs, XM 7 %EE Catphan 2 & £
Catphan-500 BUASAA, ZAS A AT 25 (] S0 030 ARG LU BE O M A0 S50 MEdfifh . CT &k
A2 JEARPEE LA S A P A IS A 2 AR 4 [ A (K077 b in o eeadh 1) s 0 L RO ZK PR A 4
R ARIER -

3 HE
3.1 HBEESHFE

DB, K AT Sk B R B A AT TR T IR S B rpo SR 2R b, KT L B Sl AE B A O 1Y
fLE, HARBESLIRAEHEE R b, SR U, 340 DA NAT R 2R i i, e %57
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G ARG T B B DA AL RN KA B, AR BEALE NS E R, 4 584
AL EAL . N E AR R, 0 S s A IR =

AT BB AT I, TR A 4 5 N T, @& CTDI g tHEIAL CT #l&
&% (CTDIy) MR CT FIEFEE (CTDIyop) -

MYV PRI EE AT I, FREERIERM &M N AT, @& CTDL g tHEIMAL CT #l&
fa#0 (CTDILy) %M CT /&% (CTDIvor) -

AR 7] B2 A3 S 7~ B AR PR AN ) R 8 s P 25 22 S, A v D) 5 i A it e SR IS T R b vk
AT

(1) XFF 10cm FKFFHEEE, B “mGy-cm™ N SR BAL), BAR R RTIIGHE (mGy)
i A= 2-1:

D,=M-N,-d”' (2-1
o Dy —EERERIGRE, A8 mGy

M —FEMERE. SEBERRE, A8 mGycm
N, —=REEhREZI B 7, AN RN

d —ZE (N-T) , cm
() XNTU A HEEE, L mGy BRI R), B RRIGHE (mGy) FHAR 2-
2:
DW:MI.NK (2‘2)
3.2 ¥

¥ CT MERERE AT T G B o k28 b, Jeafietrfr, FiH 10mm 28 (SR KRR
B HH S E M, BHE 120kV a4, EEESERERE, 2R EE ORI E R ECR
it 40mGy.

TEWTZE G BLIEEL 5 AMBOGE XL (ROD , Wl X 1) H AR 29 i & 28 2R S I ELAZ 1 10%.,
M CTH. PAF OB X I3 T CTe (B 510 % & IBOGR X CTp (B 2 18] i e K 22 50 R K
BotE. MAHAR 2-3 FoR:

U=|CT,-CT,| _ (2-3)

i U— Fop¥sitk, L. HU
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3.3 BRFEKF
DyER A A3 20 e R RE AR B TR 1R, IR DO AR B R ELAR 1) 40%, R
CT {HIIbRERZE (SD) o MR ACELIA R 2-4 115

H=STD><100% (2-4)
k —1000HU

WESEREE d AT 10mm, H4EE H RN ,/% % 0.35% .

3.4 BEBzE—H

ST ZHHEIE CT, HUREA B 5 K2 BOR S/ NMEEE 1 — R 10 5 —mE UK . Hh ] — i G R
e —IEEIR, 1RO AL B SR TR R CT H, FAWMZER R BB Z I —8E.
35 CTHE&ME

¥ CT PEREBAK-FRCE THMIK b, 7SRRI % TR WIS RGN E
B, FEEUG AR R F B — AN 100mm” (OITE X IR, 0N CTfE, SHrfREH .
3.6 FHERE

KRR R BRSBTS B 0 k28 b, JERBOGE T e R T . 7R Sk
X TR E BRI F AR E BN S2EGE, K2R, KEamEnEy
CT H5H 5 CT R —F, Mt HFF 4 ZELWEE, WEHLKEICFHETR 042, B
NPREE, (T SRR /A 23, tan23°=0.42) . FISEPREE 5 E R 2 24
XA KR RT3 2 BRI R 2
3.7 ZESGHS

BR8] 0 B R, PSR bR SR, AR B S T A A R 4
JIM o B RTEMT . SO IR AR, AR B S HEAE NI A R SRR K,
BT A LU, RIS 2 R LA, AR A KT BOR e A AN HE 2 A 3 i A 4 BUR 4
i, Mg RN
3.8 fEXTELSEES

Catphan-500 ZURAAIRME T 0.3%. 0.5%. 1.0% =4 ARFMACKT LA, ARG HERaEH
2.0mm. 3.0mm. 4.0mm. 5.0mm. 6.0mm. 7.0mm. 8.0mm. 9.0mm. 15.0mm ELf&M¥/NEH:.

R, B AT RCE, SRS CT HUEE Z %—8. — R 1omm BE. &
HUE 120kV. Z 2B H ORI ERBA T 40mGy. Sk bR LR L 2 3% 714
PEREAT R, B JE B RNA s g, D= ety semill s R . [REGE, EENERE
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FOHTRERGAENRE RRSPIRD) 0 R W75 25 Je it 47 2 U Ja B2 AT IO B AR
.

FEARXS AR A B R b 0 A K S R AN A & s — NI DX, R PR CT (AR
#E2% (SD) , W FHWA AP EA (2-5) MERE (2-6) , ¥ —HRDPWELER. AT
PAFE [RIAE 25 A TR I = I DAB NI B R 22, SR =il i 45 SR A0~ 241

wr = Clw €Ty (2.5)
2

WW =(CT,, —CT,,)+55D,._ (2-6)

H: WL —REE M E AL, HU

ww —EIE &%, HU

CT, —KH) CT 18

CT, — X e s i) CT {8

8D, o — PR 0 X e R R IR A A A Al 22

3.9 FMARHILARER

(1) PR AT AT ARG

(2) RIFEENHERTE. MR B DRI ERE (4 70kg # 80kg) , T H 4544
R—AEERE R (Hetn 50em) RIRSZNHEA, A ATE B RORH 140 PR S B B2 2 1A B 2 I 0 AN B05E R
AT HER

(3) KM EE M. MR N —PRARER (4 70kg 3| 80kg) , JERE—NF
7 AERIRETE SRR E A E A E, ERR, R HEKIRE.

3.10 HOtEMRGEHIEE

WO RGBSR EEALUN LA

(1) CT HIAEO AT Z M E S .

(2) PN B IO AR SC T B4 A 1 T P47

(3) BATHOERE SRS 1 A eE IR P 1 2 =4 73 531 ~F AT Al B 45 = 1

(4) TOUEBOE A L ZRUFH 4 i~ T

(5) TESEOCHIR s L IRA —E RIS EE .

MEFTIBORZEAERE, BT 4 SRS BRI EIEA — IR, (B et & 757, T P
FUAHXSRERA  ACIER A 1 B U2 RO FERLAR, BLA T /N FLEAROY Tmme FERZIINS, FTEL
MRIEFF BB IR Z RS Imm K. AR, B Seks LA E ok BRI A KT B T &
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AR
REXR

REb, HEEAE, MEAEMEMBOtENLTERES, RIERTEMR, M LEE
R ORI R AR . =ASDETR R NL AR, WA PR BR 22N T Imm. 2R
ZAMER N —NBRAR, AT DA iR 2 KT Tmm

U SRR e A T U A BEAS AR AR, AT DU — ol 3 B F) R BRABRGE BEAT K. R X el
B EE AR, FTOTROGENST, WEROCLI AL E MR AL —H L, REREOEZ
MIRLE; KR R E RN EE Tmm, X EATIRG: SRR EHRHEAT IR, LS5
JCEMG I BE B B R WO A B iR 72 . XL B AT, BRI E AT LA

4 ZER

WL Bk, EFE =6 AR K1 CT HElE AL TIRIE. =4 X2 %7& SIEMENS,
GE. PHILIPS, EAIHECE T LAP AR FIANTEOCEN RS, il Ran Tk

#31 =f CT BHUEMHRESER

BARTEIR J xR I

F, B e A 7R & 39.5mGy 39.8mGy 35.6mGy
551 1.5HU 2.0 HU 1.6 HU

I i 7K - 0.28% 0.24% 0.30%

BB 2 [ — Sk 3HU 4HU 3HU
CT{EZ M (Air -1022.4 981.9 -995.7
CT {H4:: (LDPE) -111.4 -110.8 -102.5
CT{HZM: (Acrylic) 121.7 110.7 116.8
CT a4 1% (Teflon) 960.4 977.0 990.2
FH#ZEE (10mm) 9.6mm 9.7mm 9.3mm

28] AR

TLp/cm CHHD
9Lp/cm (fExfHED
2mm (1.0%)

6Lp/cm CHHL
8Lp/em (fRXfEb)
2mm (1.0%)

7Lp/cm CHHD
9Lp/ecm (FErxd b
3mm (1.0%)

XS LE 433
5mm (0.3%) 6mm (0.3%) 6mm (0.3%)
FRR AR 2 <o0.1° <0.1° <0.1°
PR Bl <1.0mm <1.0mm <1.0mm
PRI 3 5 2 <1.0mm <1.0mm <1.0mm
BOGEAL RGNS <1.0mm <1.0mm <1.0mm
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AR RUX bR, SEBR b, I CT FIRARAR S TR TAT DU 7 e 4 1k B o
—GRIZRER CT Bl AT EAR B 7R RS AT CT WA 57 T B2 06 1) B0 K0 A 22 1R
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BRI CT 3kl EEch g, ARSI RS B RN

WARPERE R CT BUDUE ML IR, LA LEARFTLAE ., =& CT BUlE il i 51y
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FOSEEE s T KA K 200 CT EMERA. CT (H7EALU B E M B TR,
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CT BB R A — A 3530 PR PRI HEAT S 1, BRI PR RO 5 B R G 1 M i 55 6
3, NERHERKE, =6 A R G MR IS FR Bk BB T At .
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o B OEE ox Bt ot AR
AT ARER 1LE#HREPETXLECL,; 20808, kN 225700

WE: BR OHRE TR T W& 4e S B0, R_RAE— DR PRI 77 R SRR T
BEEH T BE IHUE4E MRS GRPIL) JFas, B e — iR R A X 4E 40 TAR
BTy, s HEIT EG T A Hr A RS I . AR S I8 F — A OGBS AR AR R PR AN BT 1K
wYEIERE. ZER M 2015-2018 FE ARG FAREMN ICU BIBS7 B & W S 3 (ORE S AR S5 44
REF BARAE AL, RAfE U R it m ey e . 4518 B TIRUEM4Ed, v L5 Ao =7 B &
HIZEdrvERE, JFIE A2 R b SN D50 FL YR 57 1 B8 B R T 4 vl PR AR N AN R Y 22 4
P
KA JEUE4EY; ERRAUCY, RBEERNS: BT, 4 EE
Evidence-based Approach to Medical Device Maintenance Management
SHEN Hui', Wang Qiru®, LIU Ye', BU Xin', YAO Yuefei'

(1. Medical devcies maintencae group, Logistical support department; 2. Department of clinical
laboratory; Xinghua People’s Hospital, Taizhou Jiangsu, 225700)
Abstract: Objective To study evidence-based methods to provide an objective and standardized approach
that will support medical devcies management activities. Methods Evidence-based maintenance started
from the evidence (i.e. the failures) ) , the first step of this process was to classify the maintenance
work orders using a set of codes, and histogram was used to calculate and analyze code incidence. The
second step was the design of a novel set of key performance indicators useful for assessing the
performance of medical devcies maintenance. Results From 2015 to 2018, specific changes in the
maintenance performance of medical devices such as monitors and injection pumps in the operating room
and ICU were systematically monitored to determine whether changes would improve the maintenance
performance. Conclusion Evidence-based maintenance shows an evidence-based approach to monitoring
maintenance performance comprehensively of medical devices. When the effectiveness of medical devices
is improved through modifying the maintenance strategy, the safety of clinical engineering staffing and

patients is improved.
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1 518

BT A Y R L AR i B W L B A R Ay, BEAR BTSSRI, TR T 4k
(inspection and preventive maintenance, IPM) M #EfE4EH" (corrective maintenance, CM) M. A3
WIEWE S PSRN ISR AT TH BT CARIVPAS B 7 B 4% 44 (7 280 LA RGBT B %
PRI AT SRR B AR OG . LA BUAR K Z BT I & HE T 1A A S 7 R & 497 3R
W, AH KRB RTIETE Lt ded FAR S RS U AR B T — Sk e A AR R S
TARBR CATERT A S E T 248, (Hei@s RS fiid . 4eB5 7 A & & 2 2
JEBERAS S A OIS A iR 0, T2 BT AT 7828 B 43 o S B 2 A0 28 e 14
FH Xt 7 V5 6 B ) ) P ) SR 7 L 4 o BRI B 5 1 ) B AT — 2 (0 4 S MU E Y. AR
YA A AR Y AL R T R AN R S B I A TR B R AR & TS e e R R S,
TR BEAT VRN 1A 43 0 SR 5o R0 s 00 S ) 4 S 1) Ak o T AR L OB 7 5, AT DA
5 R ESCE 214 7 1) 4 7 S s T 4 8 3 RO i 7 vk, 00 T S 4 B A IS T 1A 6 1 AT S R T PR
By WEUE T VEAGE F T IR RS T SE b, R @ T BT R 4 i 4ed 15, At 7 i e % ey
WA MREM RIS, WVTIEE (BRI ) FFeh, BAEIE T I8 UE A BT B &% 440 & B T 47
P, T B AR — AN B A RR A 1 7 VR SR SCRE R I R B 7 1 46 A B LA
2 R4 ERENL

FETIEUE MBS T B A R A B, O8I BT A AR R AR R S R A AR AN S AT
S 1 TR AR e 2 A% R B R e B R TR IR R R AR U A 1 A AN 7 SR AR 45 A IAE
W, BK O RREIEE (e 28R SRk, X ORISR (BT B 4R 1 T g
G0 VEHRPE G IIRMRE, M FESER BT B4 R4 S0 G U . TR (M B 7 1w e
EE TR ERE, ARSI RS (D) BEgedbE Rtk @i YedE o 4R T E s R
ARBD RN I B b R 44 e R B T B s . () W L. rimd A D T R
FAH R SCHR S IR [RIAT BBt AR 22 50 4R HH A FE I 44 SR

HI T B 7 B A4 FEA AR Bt 1A Bl iy B SRR, A SOl Pl — 2 e i e AR i A
AT BT & IPM Al CM SRR 28, TRURI I 43 B e A0 A A 45 TS A A3 R DG 1 i e
RAARHY o SR S MO S B R 50 AR, Ao A B 5 IR B R e RO . (R,
AR AR o A L7 B M SR AF BT B 4% Wb R R RS AE M e o T B M U DG B S5 A o b A 4
P PRV RE RO RE R, T 25 Ak P P TG U 1) 7 100 i = S 2 e R B 4% O 44 SR SEAT 20 H7 o

103



REXHR AAEETZREREFIEFAIN

2.1 WFERARIEK R

o YA A A IR SRR AT 73 KR TR T Geuh A4 b B 7 B & 43 B AT R AR I S AL .
BT R&FRUEEZ HEANRESEE, A0 TP KRR T & RN EREN: FAREME
FEMPE (ICU) I 4 4F (2015 -2018 4E) < CM A1 IPM 4R TAE M (ISP LY. S
AN RIS o WOEEST WA R BRRRYE RN — R TAER, SR 442 B bR 2 A AT i
i, AXSMT Wang (] H MRS, AR M oy BOME — AOSERUARAD . %k
RS 5 43 AR A SR AN 36 1 o, 23 5l

(1) #AMB (NPF, no problem found) , FRyn7E4Ed id 2 b BA R IUT A ] @, #w5 K&
CM F1 IPM A,

(2) HJFEHSE (BATT, battery failure) , FHHTHIELIN, HIBFER % ST W& TIEIT
MU, # & CM Al IPM 44

(3) HABBCAF# = (ACC, accessory failure) , ANELHEHIMAEHADRCAF MR, #PF Ak CM A
IPM F44;

(4) S KHE (USE, failure induced by use) , WI3EEZHH. JFIEH BB A 515
AL, W K CM F A

(5) JCiEwibs HIk% (UPF, unpreventable failure) , HHIEF . ZAk 51 S (EA AT F0 ) 4
B, & CM it

(6) A TR ANTIM A% (PPF, predictable and preventable failure) , I8 % H1 A] TR Bl A6 2]
(B 451 5 R R R, 9 e CML A

(7) Feii4bE (HF, hidden failure) , BRAFRFIRMIABEE A BERIN 2 fdb, 8 K& IPM
.

A B2 AN IS ARLARG A7 7EAH 5] B (1 T B AR, I 5 IR 5 TR N AT & B A R i %

REIE R,

1 BETREETPHESRENARS CM A IPM SRR M

FIAAY it ] CM/IPM
NPF A 1) A
BATT HL Y i A
ACC At P A e e A
USE A8 FH 51 1) CM
UPF eI TR s CM
PPF AT R TM £ i e CM
HF [SFdi IPM
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X A SR bR B VTl R SELAE S RE 7 (A RS B, BT A B D L Y T 4 B )
B IERESRFR, WEFUEM R 2SS, JHER LR — XA LS4 PR RE ML & . JE 4T 1
SCHR A HANARE B2y B A BT T AR R O O, AR S 3 DAY BT T (AR DRI AN T 9
TERKBERERNR, K& R R 1ER 2 hIEMiiiR | 52 B4R IR 3R 1 51K
fabr5 CM A IPM FHAFLES PERERIARSCE, BRI STRER R T

(1) W Jy4akr, FEEPERERA, THEFRICKIA S4EPHCHRREMEMER, X6
iRl IPM SRR TR 0 AR R .l AN A IO 4E 9 AT BR e AR IR 2 TRE N B 5E B
1 NE RN P B R AT i RS T A L AN SR

OFMBYEF AL,  CM AR AN A AN IPM A o (R AR5 B AR 2 0 o S 9 AR 2
kb, HEHN

I A ERAE S A
ﬁé = %
AR AES A B éﬁﬁﬁﬁxmm

#WE K CM A1 TPM 44,
QW ERLET AL, A CM FHAEth N ER AR IPM b i) 3 A 2 A R A 2
te, 1HEHN

e s LKA %N .
mw%wmﬁw—%%$&$xmma

#oPE K CM 1 IPM 4,
@CM HALE, A CM YE4f BRASE S B A B S E, T
A
CMEEZ!KH::%x 100%

Horhr CM 4E4 AR=CM N ERAES BUA+CM AMER4ES A, #8 &% CM it H1T CM AR A
AT, BE A KR BT A% I TR RN B 5t 9% 2 S BUSRAR TR Z UK, BRILH CM 1A
MOIPM AR B H R AT, XA IPM AR BR300 A1 81 B8 A 1) S 4
PN

DIPM FA L, A IPM 4E4 AR TE B g3 A 1 S T, 8RN

1PA45E1:tb=Ii?zgifzgzjgxlooee
Hodr IPM 43P RS I BVEE 3 B AS 7 D SR AEBP R AR , W% IPM At
OBMEAEL, N AT BYE AT R S, RN
%ﬁ%KKHF;§%§%§§XHM%

HP L CM AT IPM 4. FUAl 7 22 A BC A A SR R AR AT B T8 e SR AT 4E 47 TR Ay (838
KOEEE, AT BT AT B N R E .
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(2) NSfehs, SANERBEAEARN AL G XK. B A S IR TR
B, DLSculgEd S HbR. 2288 IPM 52, iHEH
. 58 AR A & HL
IPM 58 i =————— — 100%
& A o
#BP N CM Fl IPM FF. IPM 5ERCR AN FEFEAS IPM LA i FE IO FLA 52 i 1], PRIUEEE 2%
TREN RSB A SR AT TAE. TRy &2, ElE IPM (TR TR FHE

TR TS, IPM 58 R A A% T DA e A A B R

R2 BEITREETHRBEMIERS CM A IPM FEAH M

Lt KEESRAR bR VL] CM/IPM
WAkt SMBLEY A LL AR AT S A A e
N AR A L A A A X A7 AR () R e
CM AL YEr 2B CM A GRS AR (152 CM
IPM HiA EE YA SRAL: IPM WS GRS A IR IPM
AR L Al Cil A #wa
PNVAE LY IPM 58 8% IPM FERF R BT A E R IPM

3 NASEH

3.1 fEHSRERAAE 52K

HT T B ONIE S SR AE 7 A28 Pl B R AR die e B, % 1 IR AP R AL R B %A D 3 #r
A, B 18R T CM AT IPM FE T AR A gk A5 B b SR AR o0 A . BERPSERIHT 4 DT
R T 4 NHERER (20152018 F) , HoALRTEME, HUREIR S R R s R . K
HR IS e A ST AR A A ) CRIDREAFE R S R T 5% PR L B Y B R B I M S
SR (). i SRARER S CM AT TPM SR A B0 () e SR TR AR S 3 A SR X 4% 1 e
AR TR, XMEERIRALER. F L, CM FF AR R P A A i R A % 28
M, A EAEARLE MR B HR B M. M, IPM S AR rh GfE A R R i T
IPM A LA A7 K ) NPF SR RUACHD AN GEAE i UL i B AR SR B R b AXHS, P LT 45t CM
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Practice of quality control closed loop of hemodialysis machine based on PDCA cycle
Xiao Yuanzehui, Ceng Dingsheng, Zhong Hui
Department of medical engineering, Subei people's Hospital, Yangzhou, Jiangsu 225001, China
Abstract: Objective The safety quality and working performance of emergency equipment in hospital
are directly related to the treatment and rehabilitation of patients, and affect the quality and technical level

of emergency medical treatment. Hemodialysis machine belongs to emergency equipment. PDCA cycle is
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applied in the closed-loop quality control of hemodialysis machine to form a continuous improvement
model of medical safety and quality. In the process of quality control closed-loop, we can find and deal
with the quality hidden danger and management problems of hemodialysis machine, so as to improve the
safety and quality of hemodialysis machine and reduce the risk. Methods The quality control
management plan of hemodialysis machine was formulated, and fluke ESA620 was used to detect the
electrical safety of hemodialysis machine in the blood purification center. According to the requirements of
iec60601.1, the hemodialysis machine belongs to BF category, and the main detection items are
protective grounding impedance, ground leakage current (normal state) , shell leakage current

(normal state) , shell leakage current (ground wire broken) . Statistical methods were used to
analyze the electrical safety quality control data of 66 hemodialysis machines. Independent sample t test
method was used for comparison. Targeted measures were taken to further improve the existing problems.
After the completion of the previous PDCA cycle, the next PDCA cycle planning stage was entered.
Results Through statistical analysis, the qualified rate of electrical safety test of hemodialysis machine
reached 68.18%, and the main factor was that the grounding terminal and plug of hemodialysis machine
were oxidized due to long-time exposure to humid environment, and the protective grounding impedance
value was higher than 200m Q. The independent sample t test was used to analyze the different brands and
service time of hemodialysis machines. There was no significant difference in the grounding impedance of
different brands and using time (P> 0.05) . By removing the oxidation layer on the surface of grounding
terminal and socket of hemodialysis machine, the electrical safety qualification rate of hemodialysis
machine reaches 100% after re detection. According to the results of detection and analysis, the following
three methods are adopted to deal with the problems of hemodialysis machine: (D protective plastic shell
is installed at the plug of hemodialysis machine in use; @ remind staff not to splash liquid on the surface of
the machine during cleaning; 3 add regular inspection to socket and shell of hemodialysis machine in
daily maintenance work. Discussion PDCA cycle is applied in the quality control closed-loop of
hemodialysis machine. According to the results obtained in the inspection stage, preventive maintenance
plan is summarized and put forward, clinical training and inspection frequency are strengthened to
strengthen the closed-loop quality control of hemodialysis machine, so as to ensure the safety and

treatment quality of the equipment in clinical use.

1 315
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Improved efficiency of X - ray digital imaging detection equipment

Abstract: Background: X-ray digital imaging equipment has high utilization rate and frequent
failures, so it is necessary for inspectors to detect various performance indicators in time to ensure image
quality and meet the inspection needs of patients. Objective: To study the use of Barracuda and piranha
two kinds of testing equipment to detect DR of multiple manufacturers and models under the same test
conditionsand compare the difference of time and stability of the two kinds of testing instruments, so that
the inspectors can make the appropriate choice in the detection. Methods: 13 different types of DR from
10 hospitals were selected for the experiment, and the basic information of DR was recorded. The DR of
each hospital was measured by Barracuda and piranha, the connection difference between the two
methods was compared, and the stability was compared. At the same time, the detection time was
recorded, and the test results of main parameters were recorded normally, and the detection time
parameters were compared. Results: after the experiment, it was found that Barracuda was disconnected
several times. Piranha using Bluetooth mode connection is more convenient, detection time is shorter,

piranha detection method is more efficient and stable. Discussion: due to the improvement of the
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Bluetooth module, piranha has a higher degree of integration, so the detection time is shorter and the
detection method is more stable and efficient.

Keywords: X ray digital image, detection, efficiently
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Case Study and Management Improvement of Medical Device Adverse Events

Abstract: The new version of “Regulations for the Supervision and Administration of Medical
Devices” made detailed provisions on the monitoring, evaluation of medical device adverse event and
the traceability, recall of medical devices. These will be the key points of future adverse events
management for the hospitals. In this paper, we studied and evaluated the recent typical cases of medical
device adverse events in our hospital; detailed processing and improvement feedback were recorded.
Several management improvement points were summarized according to these cases in order to avoid the
recurrence of similar adverse events, to improve the level of hospital medical equipment management,
and to guarantee the safe use of medical devices.

Keywords: Medical Device; Adverse Events; Case Study; Management Improvement
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Emotion 16 CT

SR
THRAREREAR LHAIM 225200

FE: N4l TN T 16 FF CT AL AR b B — 2oy Wil Bl R, RH4EB S o i ie.
XB2i): 16 HF CT: Mmgiiz
Siemens Emotion 16-slice CT failure analysis and repair
TAO Hong-ru

Equipment Department of the Jiangdu District People's Hospital, Jiangsu Yangzhou 225200, China
Abstract: This paper introduces some common faults during the use of Siemens 16-slice CT and the
process of repair and analysis.

Key words: 16-slice CT; troubleshooting
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