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Abstract: Safe use of medical devices is one of the important problems of medical institutions managers are

concerned about, there needs to have systematic management as a guarantee. From the level of supply chain
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and standardization to management medical devices, is worth exploring management starting point. This paper

defined medical devices supply chain in hospitals and set forth its management objectives. The implementation

of standards in medical devices supply chain was analyzed, and the standardized system and its key factors were

also designed in the research. Based on that, the paper elaborated that the standard operating procedure was an

effective approach to realizing the standardized management of medical devices supply chain in hospitals.

Key words: medical devices; supply chain management; standardization; medical supplies; informatization
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Application of Hospital Resource Planning System in the Management of
Medical Devices Supply Chain
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Abstract: This paper introduced the concept and main function of hospital resource planning (HRP)
system in medical device supply chain. Based on the comparison with HIS, the advantages of HRP in
supply management of medical devices were analyzed, and HRP contained more advanced management
concept. Business philosophy from the HRP and the actual situation in the medical industry were
combined, focusing on the process of hospital existing optimization or redesign, to improve management
efficiency and reduce operational cost. Meanwhile, this paper also pointed out HRP’s deficiency, such as
the specialization degree of logistics job was low, divided with HIS integration, software optimization
and hardware system was difficult, the function of decision support and data processing were limited, etc.,
s0 it was necessary to develop the Warehouse Management System (WMS) as its effective complement.
Key words: hospital resource planning; warchouse management system; medical devices; supply chain; HIS
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Abstract: To ensure the continuity and stability of medical supplies, this paper introduced an optimization
solution for medical consumables supply chain in hospitals based on digitization, adopted development-
commissioning-redevelopment-again run spiral way of trial and error, and successfully completed from
human oriented to software intelligent guided seamless switching, basically achieved rapid, efficient and
error-free design goal. The workflow oriented hardware design and application in the storage and supply
were elaborated, and its effect was also analyzed. Meanwhile, the aspects which needed to be improved
were also discussed. Due to the warehouse hardware is basically driven by the warechouse management
system, the design of the whole hardware system has been tested and achieved the design requirements.

Key words: medical consumables; supply chain; warehouse facilities hardware; digital warehouse;
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Abstract: Objective To promote the professional level of medical devices supply chain, this paper
developed the warehouse management system of medical devices used in hospitals. Methods Put
forward the concept of hospital medical equipment supply chain, and the integration of supply chain
optimization as a starting point, mainly from two aspects of information system and the hardware and
software together, for medical devices supply system from the design and development. The functional
modules of medical devices warehouse management system and the relevant hardware were developed based
on the investigation of logistics enterprise warechouse management system, the consideration of special needs
in hospital medical devices supply chain, and the application of HRP system. Results The development
of medical devices warehouse management system and its on-line operation achieved the system’s
interconnection, functional development, and hardware and software collaboration. But there were still a
large optimization space, including: increasing distribution factor and optimizing distribution according
to the demand of emergency degree; increasing the unified coding rules and monitoring use procedure of
medical devices after outbound; increasing the middleware and integrating department and WMS system
to form a complete supply chain information flow; introducing the scrap mechanism of medical devices,
record the complete life cycle of medical devices. Conclusion Medical devices warehouse management
system can effectively improve the efficiency and accuracy of medical devices supply chain in hospitals.

Key words: medical devices; warehouse management system; hospital resource planning; supply chain

management; medical consumables
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Abstract: Hospital resource planning (HRP) system and the function of the warehouse management
system (WMS) were introduced in this paper, in order to guarantee the HRP and WMS data real-time
synchronization, the two systems need tintegration and docking. After integration, according to the
rules set by the software to do intelligent analysis, the guidance of optimization operation for warehouse
keeper was provided. It also proposed the necessity of HRP and WMS integration, analyzed the docking
requirements of HRP and the WMS interface: one is the HRP was accepted interface, called external
service interface; one is notify the HRP interface, called external notification interface. This paper
illustrated the interface principle, elaborated the docking mode, and the effect in practice.

Key words: hospital resource planning; warehouse management system; interface; medical devices;

storage and supply management platform
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Design of Intelligent Medical Devices Cabinet Based on RFID Technology
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Abstract: This paper introduced the development of intelligent medical devices cabinet system based
on Hospital Resource Plan (HRP) system/HIS/Warehouse Management System (WMS) and Radio
Frequency Identification (RFID) technology. It mainly analyzed the functions of the software and its
collaboration with the relevant information systems. Rely on this system, the unification of real logistics,
information flow, financial flow and operation flow within the supply chain could be realized, and the high
value of implantable consumables integration of collaborative management system could be established. The
suppliers, hospital supplies base, devices management department, HIS, billing system operation management
department, financial department and clinical departments of managers and operators could be combined
efficiently, to improve the work efficiency and reduce management and operating costs. In addition, the paper
also discussed the effects in its application of implantable consumables management and held that it was
helpful to promote the specialization of internal medical devices supply chain management in hospitals.

Key words: medical devices; radio frequency identification; hospital resource plan; HIS; warehouse

management system
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Study on the Enhancement of UWB Bio-Radar Signals via Savitzky-Golay
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ST LR v A i RIS (RIS RE AT RO B AR H AR B S A 1 (5 8 . SEIRE R, o
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Abstract: Ultra-wideband (UWB) bio-radar is a new concept of radar technology mainly aiming at
human detection. It has a good range resolution, penetrating ability and system compatibility, and has
become a hotspot of bio-radar technology currently. At present, the enhancement of UWB bio-radar
signals is mainly based on the processing of echo data in time dimension. In this paper, a new approach
to enhance the echo signals of UWB bio-radar was proposed for range dimension processing. This
method used the Savitzky-Golay filtering to smooth clutters and noises in echo signals by the polynomial
least-square fitting, which could effectively retain weak details of the target echo information. The
experimental results showed that, under penetrating obstacles, human respiration could be detected by
UWB bio-radar using the Savitzky-Golay filtering the range dimension when the signal-to-clutter-and-
noise ratio of the echo signals decreased due to the human target getting further from the bio-radar.
Thus this paper provides a new method to enhance the echo signals of UWB bio-radar. The method has
great promise to improve the detection performance of UWB bio-radar in practical applications such as
through-wall surveillance, emergency rescue and so on.

Key words: ultra-wideband; bio-radar; Savitzky-Golay filtering; narrow-band continuous wave;

earthquake response
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e ik Savitzky-Golay U , % HAEATH SRS
A N T B R T R Sk A B Y
I RS, BN UWB A= 49 75 5K [l 35 508 R e v 1) 43 1) 1]
BT AR AL PR, 15 %) Savitzky-Golay FE 55y I J5 i) — 4k
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1.3 Savitzky-Golay /G A IB & %

TE IR P B uE A SERE b, XHE IR 00— 4ERE 1E
AR FEATAEOCAL B, FBALHE B SE KRR
FiS BRI AU 5 R AT 5%, AR SCR T T U 2l
SRS, IR FIR S gl ds " s R E A
FHOCAART 0 fy o JEL A . AIOAAUREYE , SR A FIR R 8% #5 %
AR S AT 458 Y 5 55 AL FRT 31345 5] UWB
AR ISR R TR IR LA ORISR 5k A R

2 G REs R

FEGUE LR IR A, RS S E A IR
THWSLE, Lga, WK 2. RITE UWB A9 ik
R GRS B ) v bk e R UWB B R is R 4t
ZARGHICE R (HERI). REFNL. L3 Ha
M, HPHANFEEN T REES . BRI,
ARG TAERESER RO 500 MHz, ShZSY5H 115 dB,
VEEYIRL N 16 W, B, —107 25 2 B A R
AT 28 em JEERESE 5 (R e L sy, [FIRT REERT R E
9 0~80ns, XA HZS[HIA 0~ 12 m BRIVFEE, A5k
FENF 128 kHz, BEESRFE LR 8192 [ BRI (1) iy M1,

IR 2R AL R AL AR, WL 3o 2B X R
REFRSESL TS 3 m YIS B0, WK 192 (4555
B rp A R A ARG T MR BB, IR BN A
z3) 0.28 m BB ), ZWBECh 3. B HRHRIgE
Ab BRI BRI ] - BESSAERE bR T AR G e R A
LR AL AL, AT B T R Jk o ) U AE IR ms 38718
MIZ IS ST ] LS, 20 ns BB RREUT () SRR  T)
FSATE S ( DL A ZIAE ), BRI B9 NARIFIR T . &
3b Sz R 4ERE b FFT TG 2 A5k, X2 -

FEBHERE, AT LAOULEE S PRI 08 137 Y D1 5 Q0 (1]
il ), RIS A 0.13 Hz, 15 1E % AR R

AT
a O e e e L S e 15
e p—"—— [——y— 10
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- 40
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0 10 20 30 40 50
B ()
0
b 2500
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2z 1500
w40
ESS
1000
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500
80
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% (Hz)
B3 & T Savitzky-Golay 8 jk # 4L 22 25 R
E: a BRI bk,

R T B UEA SO SR SE M RE, FRAT A S5 b 4l
Wi T AR BEARER)S 3. 6. 9.5 m AR, H[EBR A
Savitzky-Golay JEIE R 8~ F-3 5 (W& B K EEAHIR ) X
R IEAT T RE s g DAL B Ab B AR B Y [l
ok, VLA 4, BRI E] « Y HARMY THY)S 3 m
i, K H] Savitzky-Golay U A1 2172 4b BEAGH I 1) Ly 2 -
=yl S YR St NN GRS A SRS QL RN S DB
M ER TS 6 m B, A Ik WU 5 e R LU E B AR
HE BRI TR, BRIy - B R R 1 o B X Ry A s
T B A6 AL Y B35 A IS B B Akt ER T Sawvitzky-Golay 7§
PRI LB B HARIE B AL (40 ns ) PRI R (1 B4 (&
therlE ), iR A ST AR Y bR TS
9.5 m B, [l fE2um bk —L TR, RH Savitzky-Golay
UEWEAE HARIE AL (65 ns) ARV LIRS LY H WX R 1)
oA (EheE ).
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Quantum Dots Composite Microspheres for In Vivo Fluorescence and
Chemiluminescence Dual-Mode Imaging
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1 E] B TIRRIOCAE R UG T 120 T T R A= A R S i I AT, K diefr i
TR R T OR (R B HoR) AN T, FIHISE [E Calipersg it 9 U RIZEY)
KR ZSEIVIS Lumina IDWEEAN R B ] s B AR (5638 BEFIL-0 1291 Sk 2 KOS EE 1Y
Al R ER: 30 mgF A G HEKME A28 di), JIRERINEITOLES . L0120 R0 fkaEk
i B REH [ BT , 2528 di, d AU S IR AR E’M&#?’ij‘ﬁg

[REIA] Tl EAMER: WERIOE: WA ot
Abstract: To develop in vivo fluorescence and chemiluminescence dual mode imaging method
for materials, quantum dots (QDs) loaded with biodegradable polymer microspheres (BPM) were
subcutaneously injected into the back of mice. L-012 was employed to noninvasively monitor the product
of reactive oxygen species. The fluorescence intensity and chemiluminescence intensity were observed by
Quantitative Fluorescent and Bioluminescent Imaging System IVIS Lumina II from Caliper at different
time points. The results showed that the fluorescence of 30 mg BPM/QD could be detected up to 28 d.
Meanwhile, chemiluminescence intensity of the implanted microspheres induced by L-012 decreased
with time. On day 28, there was still weak chemiluminescence where the microspheres were implanted.
Key words: quantum dots; composite microspheres; in vivo fluorescence imaging; reactive oxygen

species; chemiluminescence
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1 LS5k
1.1 LI

faERE Balb/c /N 3 HL, TS, ARG 6 )8, fAH 18~22 ¢,
WEPE, T R s S S A BR TR AR, B R
ARSI S PR L, KM ST A CdSe/ZnS QDs
MPA (3- HiEENIR ) (8, T PBS, K4S 650 nm,
IKEGRAEL) 10~12 nm, 14 [ TR M ESRGORBHE A BRA F .
L-012 fk2 & CHREHI ] Wako ( HASFIDEAZE Tl ket ekt ).
1.2 LIS

H A OLYMPUS z {5 5 B flss, A5 1X-71 5 £H
Caliper & fEICHAY R NBUL RS, 15 TVIS Lumina 11,
1.3 LWH*

1.3.1 TS 2 Akl &

B AT R At e A PR IR I T 5 nmol/mL 2 45 i
W, 24 h 37°CHHEW A RAS, WEAE TSR, H
JCIA PBS 121 S min PE R AWM T4, REWFBREE
PBS &l i 5 ok B e, 19 Bl A G MR (QDY
BPM ), TCHIURAET 4°CUKAf
132 (RAMISE S b2E B R R 5L 5

i Caliper & FICHIEY EICHUE RS0, HRIK 96
Ut AT AR AMbE 25 B O AR TS5 55 . 0.05 mmol/L i3t 4
AW A 50 mmol/L L-012 %, %t 1t 20 nmol/mL
T EBOINAR R A= A, WA R I 1.

ARSI RN B AR & (R 4EuL)

. 0.05 mmol 50 mmol/L 20 nmol/mL

o HEAA L0 ¥Fa ¢
QD - - 10 60
L-012 - 10 - 60
T A A/L-012 50 10 - 10
QD/L-012 - 10 10 50
iF AL A/QD 50 - 10 10
i /AL £2/QD/

e 50 10 10

1.3.3 1 U2 G HER S Wik oy SUsE U5 S50

BIYINE RS T 1% B L2240 50 mg/kg RREBES, £E/)N
FUEF 0 Bz T AR B I A 300 uL PBS, 10, 20, 30 mg &
FEEAMEE (10-QD/BPM, 20-QD/BPM, 30-QD/BPM ).

FIA Caliper 7 58 YA W) &SGR TR G384 T 9 B
B, BRI 410 nm, KNI IEE AT HEZ G K
Ik 575~650 nm, G FR i S5 RUoe R A T SUAAR R IR o
b2 KGR AT s T4 100 uL L-012 %59 (15 mg/mL ),
AT s ] A T AR 2 R U

2 iR
I FH 5 8 B 5 AEE T LA WL 3| AT 588 i Al o 7 1 o

T RTE PO, MAOEIK N 330~385 nm., 7R
BT AR, ORI A RO W T USRI R
TREGHEREH BRI ETO0, W 1.

a

S0pm 50 pm

A1 ks LB
E: a TR A% R; b2 T A ARG TR,

TR T 0 S R 2 [ T R T,
SEHEAT T RIS TS GG o R R o A ) & e fs
Rkt E L E . L-012, BT RIRA IR EDEE Mk
K6, HEEFILE 2, iz B i A AL EO B LR
BERATCRM, A LS X IR, BEEIE AL L-012 77
Ak KOG, T “at AR E /QD/L-0127 TR AR k2R &

65 LA /L0127 bk AT
a 45%10+
4.0%10°] %
3.5><10"—-
3.0><10"—-
2.5><10"—-
2.0><10"—:

1.5x10°

R HIEHAE (p/sec)/(LWW/em?)

1.0x10°

5.0x104
001 LA rrrn  orra ,%

T T T T T
QD L-012 HME QD aEMLES EEME

L-012  L012 QD QD/L-012
Hon & Ak

b 20x10-

1.5%107

27 3

®
w  1.0x107 7‘/
&

5.0x10°]

004 =z rrrm [ R

T f T T f T T T f 1
QD L012 #EME/ QD HEMR HEMR
L-012  L-012 QD QD/L-012

B2 S B A L0126 AR
E:oa R bALF R KR,

Zhou %5 " (B 5T 45 SR WA s v S A I) 2350 L-012
FEA ISR R EREE . O TR AL 2R R SRR T ]
BATIFE L-012 S RS RN R] 5 /N BREA T T Ak &0
W%, -3 10, 20, 30, 40 min. 7E 20~30 min i, fk
ROtk (K 3), HIERE IS L-012 20 min J5#E1T
sINRAR AR B U
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6x10°

—0O-PBS
1 —O- 10-QD/BPM
5x105H —A— 20-QD/BPM
| —Vv—30-QD/BPM
4x10° [ [
b
M 3x105
e
ZXIOS_ T \
1x10°+
01 %‘ﬁj\ﬁ‘
10 20 30 40

MR IEHTL-012)5 21t 69 B ) (min)
B3 L-0124--49 /) RAL S R K325 5 iz 4Bt ) 49 % £
FATAE A TR s [i) o5 %5F /0> BRUR] st A T2 g Ak 2 &
JERLAE, DA TEAR WU A5 I 5 IR R R R ik e P 4
P, HARIE 4~5, HEHEH 1 d, 9ORERR, 25
Bifi 5 RBCE N2 Gom S, 7E55 28 d A, 30 mg 5
B AR DSCARER AN B . A= RO CIAE A BHE A
Kk, ZIGHEREEE, b2 kotmss. o5 28 d B,
R E A ERIAETE RS s ok

a oo

1.0x10%
8.0x10°
6.0x10° 1
4.0x10° T
2.0x10° g /l\ T

1 S =
0.0 —— = ;x\ﬂ
! —n= ———n——

7
Eh‘ 8 (d)

—0O-PBS

—O— 10-QD/BPM
—A-20-QD/BPM
—V— 30-QD/BPM

R SAE (p/sec)/(WW/em)

7

E4 0 FOLTF 2T 5 0 Ak e 50 3% JE AT 1] 49 T4k
a N FOBCT R B R4 58 SR R R BT 1) 69 AL bR T
2% 5 S AR TR R B ) B SRR A

3 bhig

AR K T a5 B T B R P AR B R A
Bk, O B AR A 1 UL B T S A R &
ESEARER S o

f2p KRN SRS R B, L-012 fig St b S
FRE AR R, AT TG, HOGRREA I B
A o A8 M Sk SR TR S s ) Ao R e 2 B
m?Lmzﬁimwiﬁﬁﬁﬁ%ﬁ%OMW]%E¥ﬁ
B W WK FEF 300~ 500 nm MHE A, 7623 A1 RS A3 19 1%
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3.5x10°

—O-PBS
o —0- 10-QD/BPM
30410 ~A=20-QD/BPM
1 —V—30-QD/BPM
2.5%10°

FS L-0125- 89 4 AL 52 8 5% J3 T B ) 64 22 40

a. N BOR T R B 324 5 2 0 3% BB 1) 89 AL bR
R AT 1) B L-0124F-6% /s AL F 2 KR A
BF (—/NT 100 A), L-012 1b2% &6/ A e R FE 7%

BT RTFE, WMETRETFRNIOE, e TR
AR R U, HFH S 5O R IR ( Fluorescence
Resonance Energy Transfer, FRET ) #H{ll, X—M 4l fES:
PR P b2 0 B I B G5 B 7 A — R R

FRATTRI A D EAA: W) R RUR R GBI/
TR T (0 T 5 B A BRI T TG RO UG Rk~ ok
BAg . BT ARSI 650 nm, HIAJS 1 d 56IAE
WE(H, Z )59I EomBE TR, P RESE K A ok e /N
SRR P B PRI A B A, S oe e, b
TOERY BRI . 755 28 d I, BTS2 A MERIPEE
ORI, miEF ARG HERIIRE &M M. T
YA B 1] 55 A4 R e SR A DS I, mT 2% BB Ak 25
e i i I A v ok L, DR S T
FsE kU, M2 E R GR AR S Y Kk, 2 5 B[R]
BRI AT RAAR, 28 d B, T R A MERA A 7RI 55
Ak &S b LD DR AT R T S R A e i T
WM E, B RO D @G, A, A, fE
BEER AR, TR TER A A 2

4 Zkig

ARG R T —Fh 5 6Tk 2 K 6 R — A B DU =X
TR RS e, AT Aok i 74, @i 9 E
AR IR R A IR B A 0, R EE A L-012 fh2e &G

TGRS P S 7 A o XA T vE B ) s RV E S B

TSI, XU T (A B T A A B e 5 7%
B
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Design of a Robot System for Oral and Dental Treatment
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Abstract: Objective The present research aimed to design a new medical robot system for oral and
dental treatment. Methods In this paper, an integrated system for oral and dental treatment was designed.
The system includes a console, a robot, a seat, a navigation device, and so on. The doctor manipulates
the manipulator through the console to perform various oral and dental treatments in the patient’s mouth.
Results Compared with traditional methods of treatment, this robot system can provide physicians with
a better operating vision and avoid cross-infection between doctors and patients, so as to achieve precise
treatment of oral and dental. It also reduces the risk of patient’s choking water, falling needle, and eases
the tension of patients. Conclusion From the design and prototype situation, this robot system for oral
and dental treatment has great potential, which will help improve the level of China’s medical robots, and
provides great benefits for the majority of patients.

Key words: robot; dental treatment; precise treatment; mechanical feedback; console
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Design and Application of Biomedical Signal Adaptive Filter Experimental
Teaching System Based on Virtual Instruments
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Abstract: It is known that during the teaching process of adaptive filtering, the principle of adaptive
filtering is boring, the content is abstract and the image is difficult to understand. In this paper, a novel
biomedical signal adaptive filtering experimental teaching system based on virtual instrument technology
was proposed. The system can be used to the biomedical signal adaptive filter processing in an intuitive
way and display in the front panel, the corresponding algorithms can be developed and modified in the
back panel. The system can be used not only for the establishment of relevant experimental courses, but
also for the study of related signal processing algorithms.

Key words: virtual instrument; adaptive filter; experimental teaching; electrocatdiogram; breath sounds
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Heart Sound Recognition Based on Least Squares Support Vector Machines

VFFIED, UBkE, 2Bk, fhe
HAPERLRAE Aok TR B i
PRA W 32 87 R A AIF 5 A i B A
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XU Li-li, SHI Wei,

GUO Xue-gian, QU Dian

School of Biomedical Engineering,
Capital Medical University, Beijing Key
Laboratory of Fundamental Research on
Biomechanics in Clinical Application,
Capital Medical University, Beijing
100069, China

[ E] B8 B/ e S AL AT GRS, RSO B, AR
SR iR RSO R B SR AE IR 4 T AT AR S, BAME SR K NS shY
FEAS, FR198AREAS, Y53 R34 G o XA Hsym6/ NS AT /NI B3 2 o0 i, A AR
Parseval & BB M FEA Y AR BB ARIE . AN ZREE S0 26 A SCRF 1) B WL R B/ 3 S R 1) AL
ATHLERF 2], SRR RANLS A R, RN 14022 X m AL S EGE T
fho GER LURRIYTAR ) 3 BRSO I SZ R B, HABT - CRIAZ sR A 58 E 635 420,086, Xif
MR IS IER I, H79.7%; PSR4 43 IEHR 2R N 84.5% , A ISl FH A B[R] 43
B240.108 sF10.117 s, XffRe/N T SZ b, Flfe 5L BT o B, IEAE S Hy e
20.086HF, XA 1/ FIEM e, H94.2%; XHIIRAE2M R IEH R H89.6%, AT
o PRI 5371 40.0638 sH110.0692 s, 518 SRR ML ME Ty Rk SRy S S0 A ) e/ D — e S 4
FIEHLE SIS SO REAR R 432

[RBE] O DR SCRRREAL; N RS AL S5k

Abstract: Objective To introduce the least square support vector machine (LS-SVM) into the recognition
of heart sound, as well as optimizing its parameters setting to obtain the optimal classification results.
Methods 99 heart sounds were obtained from our hospital and the internet. Two samples of 5 s were
extracted from each heart sound to construct one training set and two test sets. 3-layer wavelet packets
decomposition of sym6 was applied to each sample to extract feature. Then, the training set was used to
machine learning of SVM and LS-SVM. One test set was used to parameters optimization, the other was for
test of optimized SVM and LS-SVM. Results The C and ¢ of the SVM that examined by Gaussian radial
basis function were both 20.086. The accuracy for first test set was the highest (79.7%). For second test set,
the accuracy was 84.5%, and the running times were 0.108 s and 0.117 s, respectively. For the LS-SVM, the
accuracy for first test set was the highest (94.2%) while =1 and y=20.086. For second test set, the accuracy
was 89.6%, and the running times were 0.0638 s and 0.0692 s, respectively. Conclusion The LS-SVM
that find local optimal solution based on the linear equation method can operate faster, and it is more
suitable for recognition of heart sound samples.

Key words: heart sound; wavelet packets decomposition; support vector machine; least squares support

vector machine; parameter optimization
[HEI73 5] R318; TPISL [SCHkbRIATE] A

doi: 10.3969/j.issn.1674-1633.2017.04.011
[543 1674-1633(2017)04-0038-04

515

BAs E A 2016-10-17

TR B g o = N S = BT e
EE T 30161130 DEESEAMBRETNABRESZ—, EOERIK

AeT A . BAEH KA R—ARMA (15]L17) GFF g GEFEK . IR WU M4 B (R
SR iR, SR, E RS E R A A, FOTFE . WUBEATILP A9 &F 3K | U7 A v i B A BE P i

@ARAEH R4S . phyally@cemu.edu.cn

AR AE Y, A R BT A AL

38 HEESFiIESE 201748324 048  VOL32Noo4



s
o

AR S, R T RO IERLC RS A A BT
12 I 11 B0 RIS (= a1 LK1 B i <7 A N I = EZ W OB R
WA, SRR B2 WA ST B, BFSE R, St
S AR, EFEOHEES IR ZT, HETE
DR AL B8 5, R, GO0 A2k BB 2 sk e 1)
Bk Y RO E S R IR R 2 R S I . T
L AR I O AR

i, BRI O S RFFRE PO S EE. Ashan
Be a2 b B Hop ) OB [ B4y BT IR
B S U AT AE 5. R4Sk, SCHkREE £ haar,
db, coif, sym Z54&- RN IEREO T AT RN AL BT T SR H]
AN AN AT, A KA R AR B A VA S PR A
BIUREAE 2 U AR AN T, SRR AL BN T A
205 B (H R TR AL B A, 4520k IR
TE M HAEX S B RO S REAS, A Z R D L3
Bl O REAR IR 38 T b B/ INREAR (18 S g ) AL 25
s B RS, BTG R AR R, /N3
SRR AL B T SRR LR L, AR T oK
fif L0 7k, 38 T AR AR Elam 8 I 9 43 2618001
WA SCE /N AL R TGO S REAS IO RR I RRAIE , 45 6
I ISR I LSO 1 1 R AT IR

1 MebRDT ik
1.1 10 E SR E N pEIR

IR TS5y, — Bk B S, SRR
O B BB Y b R I Be 2 A A5 20N 5 sl
TE 0 A B R AR 18 22 bt 8 B g AR I O i 1 5 %
i, HICORER S, LRIt RERE.OH 196, EF
OEr 45 11 SEAILC B R 5 B AR R L BB 5 BT
il HKY-60C BLL &A%, 7EZ U Fidiid Cool Edit
Pro2.0 ff ko SERl R RO F LR B T A
HIRFR R IE DS RS, REEIIZC 11025 Hz, 55—
RS AT R ", Hrp RO 32 4, IER O
3] SRFESTAE R 22050 Hz, th FO R — A B 24 R 58
PN ML B 12 RS LA B A Ak G FR B SN
PR 2R A 52 i LA AR R B 2, RS R — A A0 Bl R
KECHRR, EAFAE—2e2R, KILSLIx) ik 99 il
5%, BAMESRI 2 NRER 5 s i B o i,
ETF 198 A EREAS . O B BEAS O B I — AR AL B 1Y
ghEL, UL 1 (R T RN, TOREERE 220 Hz ), SLIRFT
BEARAIILE Matlab7.8.0 |52,

TR, R/ N AR AT 0 B (R B 5T 55
i, AN AR RE T RN T ST AT JE 50 R A T4
GRS AT A AR, FRATE R T JLFE JLR /N
PR S , SR db5 AN O E REARHEAT TREE, Of

R PR R T RAE DN 1102.5 Hz,

a 1 T

0 200 400 600 800 1000 1200 1400
HEBE/A

1200 1400

0 200 400 600 800 1000
HEBE/A

! 0 2(|)0 40|0 6(;0 8(J)0 IOBO 12J00 1400
HAKE/AN
A1 S F AR )2 — LIS 0 4
E: AAEFASE; bATARARERAL A =K EXMT
RS F; o MG T HRGHTHDESF,
1.2 INEB SR
NS R, FRORHE S AR VR — 25 19 i

DR I /NI A8 4 PR A 2 0 R 2 B35 15 5 AT 2R B T v T RAEAR o
IINIEAEL A if BE S IR B X S HEA T REORS A ) 4,
KT AT 2 )20, DL RS S s o b A Tk —25 1
Gt AT BB G- b S WA 5 IR AR TR o /N 3 2T,
y—‘l_l [g 2[9] o

|AAA3| |DAA3| |ADA3| |DDA3|

B2 Wk L3 B o fikt
E: SHRAZT, AFRDYHREMMA S0, HFH D
WK 6L R R

G S Gt /N, TEES §RRERE) 24T
I EERIE.Z Vo

|AAD3| |DAD3| |ADD3| |DDD3|

SO=2 5, M

Horpr, S, (t) /NI R RS (2 A () L

HRAE Parseval B THAG S S() 7E/ NIRRT 15 (1)
ryREE 1

Eij(tj):IT|Sij(tj)‘2 dt:Z::]\Sj,,Jz )

Horpr, n o TR AR R, A5 5 N BSOS E 7 1
7 ABOR AT SR A
AR SRR AU BEAS 1 T sym6 /N B AT /N 3

REETIRE 201745325 0488  VOL32Noo4 39



it &

JE03 e, XA/ NS ROTR R, N 8 4
PIBEIEREE ) A, FH 10 B REAR I 40 20
1.3 THEENME/NRIZFHREN

% 18] 5= ML ( Support Vector Machine, SVM ) ) B
W PIR [T X P B o 28 n) i Ab 3, ARG N2
J2 Vapnik $2 Hy 14 25 44 JRUBS B /N SO0 U0 e A B
P PIZRRE A AR B8/ ViR 22, 38 FH A B A K G 1) i 28
FEATT ) 2 TE B 3R 58 i A B2 2= (m) A, X T 45 8 I 252
SVM % g F 4k — P Uor 25, AMEZERZEH 20125
FEARTCH R TT, RICRAIE 250 R fe /)y 5 iR B2
SRR, BIMETHETRE S o, DT R SRR R
INo BIXF LA EREALE x;, i=1.2,..n, FTE— HERAHL,
y = o xtbte, H oy n FEAE R, b HWEE, ¢ N
TR2EAR R, FHRRA ST LA B A A s 1R o S A
2 TN, AR Vol KTk, He3IA
IETTHEF C MR S 28 B R M 4T &,
W F B Ay F MEan S AU R -

1y g2 I
J(W) = E"W” +C;Z|: e; 3)

2

¢

B RRAE 28 [B) TP R OB AR 1, R SRR
PEAE S o2, WL JE Mercer 25RO PREIOK A4 18
MAZE . H WA SVM L REUEL IS L EAZ iR A, 201
W pRBL . AL 1A A% PR B LA M sigmoid 7% R EAE . Hip
A 1) A SR BN AT A REAE SR IR 2R, (o R AR X 3¢
, BAMWAETISE, I RETEE o(sig) FEETITHF C,

% /I 3 32 5 ) 12 AL (Least Squares Support Vector
Machine, LS-SVM ) J& SVM 4 J& ", & B4 sRE2s -

1 2 1 Al 2
T =5l +572 4)

FESCBRIG R, FH R, 2% pR G L e g T4 ) Bk R AR
K(x,, x,) =27 P, R R FE BT o’(sig2) FIIE
£k 2 5 y(gam) J& LS-SVM LA J00 B4 A9 7 > 250, SVM
FILS-SVM WARIZET : O W& AR REA—FE, SVM
PEHIR R 2E (BURRARA T AE i ), LS-SVM ik HIH) 215822
R 5 @ B A g AR ) 1

[
%

3 ihig

SEge UK A DS AR SR 3 MR AR, 4 66 Bl
—AMERIINZEE, HIT SVM Il LS-SVM B #LER2<>,
WE 1 H TSRS E, W 2 Xk s
SVM Fi1 LS-SVM iz .

AR IER R . R AR S 3 R bR R B 4%
SVM Fl LS-SVM (53 25tERE, Hoaw LT -

. HERAE + ER
0 = T (e + A - BRI

40 HEETIEE 2017E£532% 048  VOL32Noo4

AT
PR + R
, HHITE

WA e e

e, 0 BHE SR IE AR T 0 SO AR, (R
SR 7 Ry O T B LE O RE AR, LM R I
ST B0 TE 3O B RE AR, (BB o A T g TE 30 14
SEH O EREARL

SVM Fil LS-SVM ({432 AR B T2 80t %,
BRI — R, P I AR SCR i 22 ok
B SEALE Y, BASE B GRS R, FEXE
AR JE A AR R 1, FE LE % 0 X R R B
PR, WREKER 0.2,

FE SVM (528 v, LA s J7 4% i 35 bR KR A% RiE (8 RS [
B REA TR AE 23 ) T BE B R T R, 1 ) 288 SR A )
(RE B SORTTRE/N . Ho R IA AN K(x,, x) = ™27
o K EIT B TERE, P T RRB AR TR S AR
BT CHUETERE S ¢ ~¢', o BUEIEE 1~¢, LIIZid
YIZk SVM, LIRS 1 bS8 C fl o, SIESTAT C fl
W PRESEL o YH 20.086 IF, SVM A4S IER SR dw i . B
BB AT AE 2 T4 2R, ZFE 1,

&1 SVM |3 45 o 7 A 45 R

R =

R e Einea SEAFE IEATE (s)
%% 1 1 1 0.116
MK E1 0.674 0.938 0.803 0.108
niXE2 0.735 0.938 0.845 0.117

MR SEA AL k5T LS-SVM & 8ife, 45
REW 6 (sig2) BL1, IEM 125 y(gam) 24 20.086 i,
LS-SVM M43 IEM R i . ABGZ S G, X4
2 AT, SR an g 2,

2 LS-SVMEil 3%, 45 5 47 7 45 7

REE  HARE | EHE  EAHA ()
I E 1 1 1 0.0873
X EL 0.912 0.938 0.924 0.0638
MK EE2 0.853 0.938 0.894 0.0692

AR RO REA R, IR S REAR AR H S
Y, IER D FEARRIE RS —, IR & SVM iF
J& LS-SVM IR S AR LA o o RAUE FBE X 55 0
BOUMB, FBEAXT AR, 32t 7 S50 i Y
SEOTMMRE L, GIR.O0HFRE IR &AM, i
5 OB REARTERE S (0] R A A BN, A5 Bk 52
AERR425, T H SVM 1 LS-SVM FE 8 e S P 5 (AR 45
RATRESE EH O EHEA T, IS —RIER O F 25
BRMBEAR, BGORHAN REFEA,

M 1~2 iR B ROk, LS-SVM W5k i
B AR T SVM HIE#f 3 &, & H T LS-SVM R 1)



it &

PR PRECR IR ZE M IR, B H SVM SR A I IR 2= BB 5 i
R, IFREKE R A SVYM SR A SR il — 1™ R )
RIFEAR AR L VE y RR I, FAIR TS %% 5 SVM K
it ok R — A A R iR, RO, RERFK, i LS-
SVM 257 Jad ittt , B s R bl 1,

— ke, SVM FHR BRI, AR IE
RN % e LS-SVM T i — 28 | FEARSCIHE IO H FEAR
T SVM il LS-SVM #RXF I ZRAE M T 58 IR R 4325,
R AR RBLH SVM 42 JRy Se i (0 L 3. A4 11 &5
KT, LS-SVM 402 35 i AR SCRAE AL FEAR B IR51
{HEER, BIJE LS-SVM X0 BEAS /-2 19 1IE # R 0 A 1R
KT ], A IR 34T 25 5 mT LA 3G e A A Jy T 1)
FFAE, BB IFFAE (B AR = 2R M IR %

4 g

RIS T SVM FI LS-SVM 7 L /N £ 43t fie %
FREAE A0 B REAS UM 8 H o AT 2SN S Rk R,
LS-SVM HA M P, 20 E s s, o
sz AR SCER O 482, R R I R E X i
EPIREGIBIS I, A O IR, A E R RE L L
SR OGS, SRS A LS-SVM A0 i IE R 5
A, RO AR RE R B R ERE

[5% k]

[1] sk o & B M. Jb 3R i, 1982:6-7.

[2] A, 2 B 20 5,5 00 F SR A R e B[], P B A
543 B 5,2012,42(2):235-249.

[3] BENDER JR.Yale university school of medicine heart book[M].
New York:Willian Morrow and Company,1992.

[4] Zix, e 2 A THHT 89 5 5 Bofe B 354752 R J]. 45 5)
T42,2015,22(1):164-169.

[5] A, 5k IE . — FF WIE 3L F N ik a9 My i oy sk [T 2 5
F#,2013,62(16):168701.

[6] Liu F,Wang Y,Wang Y.Research and Implementation of Heart
Sound Denoising[J].Phy Proc,2012,25:777-785.

[7] E &, E#E, 0 2K T AR E B0 ©F 155 ko ik ([]].
KA 5 b T 12 8 5 4%,2010,8(3):303-307.

[8] Wang Y,Li W,Zhou J,et al.ldentification of the normal and

abnormal heart sounds using wavelet-time entropy features based

on OMS-WPD[J].Fut Gener Com Sys,2014,37(7):488-495.

R4, TR AP T 5L DR G5 R RS AR

BB 5312 5 [J] AL B AUE 57 4R,2012,33(9):1938-1944.

[10] 35 3% 9,7 T -F . A& T o0 ok & e o AE AN 690 512 U BF 52 [J].
H F AU BB 4,2010,27(12):4555-4557.

[11] 3 #7 3 M o 45 MP3 4 42 (614644 U 3k 4 18 ) [DB/OL].
http://www.sobaidupan.com/file-15115158 . html.

[12] A%, B B 30 4,500 & & m s R AR R[]+ B4+
243 844 52,2012,42(2):237-251.

[13] =&, %4038, 4 B A Tk @428 5 SVM e Bl %
W e T [J]. & F ) 4 K,2011,34(6):110-113.

[14] Vapnik V.The nature of statistical learning theory[M].New

[9

—

York:Springer Science & Business Media,2013.

[15] 4 /K BE 4% 0E W . & 3 67 B Uil %5 B ok 04 52 B LA [0]. 3 S AL
B 5,2004,(11):18-20.

[16] Suykens JAK,Gestel TV,Brabanter JD,et al.Least Square
Support Vector Machine[J].Euphytica,2002,2(2):1599-1604.

[17] 18 i 3K, R BB 3 5 8y BALF R = 3R L AL SRR
AR T[] A2 4] 5 2 5,2003,18(3):358-360.

(18] k#a R, 24, &M, F A TRAOZR LB QTG BB
AR A A ] S 5 ik 447,2009,29(9):247 1-
2474.

ALmit xH%

# M

20174E2 )] 10 S R L 39N g T R bk 1ol
2017 452 A, EIZR A 200 WS B R UM M B 7 28 i i 39 4~ Hidr, BEPNSE = 2REITF AR 28 4, iF

15 = 2B BB i 2 4, HE A T RES st 9 1.

SEYE . CFDAM

hEEFIESE 2017F532% 048  VOL32Noo4 41



&
i

B AL Rk LR )
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[ Z] BR BT EZm s i RS R . AR R A TR B = AR AR
W#S, SPIC16F877 R Fr HLALBRAS S A4 U AR R G . $2 HRITGO12-20 10Xy Y7 7 Ha 25 % 51l
KoE ESR, 7E BRI g8 T HE AT R, X R GRS R A T IR . SR AR AL
MR ITE I (50~400 MU ) |, SRS AR E 2 MR, PRI AAHSE R BT
H1, ERAWZEHR0.4%, PR, H A VA KR 2547 F0.3%. X AN [al 5] 12 2R A g
N, HERmZENF0.3%, st i, HREE T 1%, &8 UHiRESUG R R
FFAEIIG912-2010 (IR TR EFRIETT) Mok, ol T ELnmasin R

[EEIR] BAHARYY s EEomEds; BEE, FIERE; SRR PR RAX

Abstract: Objective To develop a digital device for measuring the dose output of medical accelerator in
the morning check. Methods It was constructed by a single tablet ionization chamber and PIC16F877
single chip processor. The measurement of output dose under the medical accelerator was performed
according to the document of JJG912-2010, and the dosimetry characteristics of the medical accelerator
was tested by morning check device. Results In the range of 50 ~400 MU, the measured dose was linear.
The correlation coefficients of linear fitting were approximately 1.00 and the maximum deviation was
smaller than 0.4%. In a single measurement, the maximum deviation of measurement repeatability was
better than 0.3%. The maximum deviation was less than 0.3% for different dose rates. In the long-term
(half-year) testing process, the reproducibility of device was better than 1%. Conclusion Dosimetry
characteristics of the device can meet the requirements of JJG912-2010 Verification Regulation of Ion
Chamber Dosimeters Used in Radiotherapy. The research and development of the device can be used to
measure the relative dose of the Linac in daily tests.

Key words: radiation therapy; medical accelerator; ionization chamber; dosimetry characteristics; single

chip processor; morning check device
[FFRI43245] TH789; TLS53 [SCHRFRIAAG] A

doi: 10.3969/j.issn.1674-1633.2017.04.012
[SCE 45 1674-1633(2017)04-0042-04

WY TRTSEHE, PN, EERR RO R B = R R, AME

BOHATT MR IR T R R BT B —, MR ET i
S B I T AN g SR 60 36T, X TIRY Tt
A0 kG A T SR 0 S O R A il P N
Horbr, EAE S A5 R R B A A R
— 0 XRY TR P B H A, AZ eI —
FECR PRI B, ol SR 2 PRI e AL 20
WPSAAGH A T T (ARG i AR BB, FEAHE
J1, B R Z I RIG ST E], AR R H e
BAs B 2017-01-07 = B . 2017-02-17

AERB: JTRERFHRZFHELERAD (2012B091000144 ) .,
VB R4 . zhangyb@sysucc.org.cn

42 HEETIEE 201745324 048  VOL32Noo4

T LG AL FRA TR R FH R R AR Sl AR AR
T E A TAN SRS, AT I A PG I, HRT,
HEENT Y EEE AR LinaCheck (PTW A F], f#[H ),
BeamCheck ( Standard Image /A 7], 3¢ [ ) LI & DailyQA ( SUN
NUCLEAR A, ) &=, FEX RO, JEE
— AT T B T AL TR 7, [ ETE AN A E
TR R SRR HRE B UL ARSCEA 2 H B —3K
Re s R R 1) B 0 R, EBLAH T A A
FE A TAR 23 LB B HLAL R A R e 1, o
Xof HASHM A S R T T 40 Ar , LG B i A e



it &

T PRI BRI AR A, 1B 0 1 1% n] i PR AS:
DR 5 6 HE R o, D R A R | KRR K . AR
FE AL IR BRAERR Y, Wl SR P i B A i)

1 MRS ik
11 B =g

TR L S B R L HLPT AL, B
TR PR B S ORI, L 1,

6 XAHL,
|E-9:3 2 HER
| 60mm |
1 \\ 50mm 1
T O O O O I T T
2.7mm
MO T T N O T T T T T O T LT T T TTT
! 40mm !
3PMMA L& 2 SRER

Bl EEHaHE
HL B R SEAFEE R UMY AR R R
W, AP, MM ER, 7ERHERIE AR,
LAMNB R E R, PEE TR, fERSERT
EAE T AR RS, AESM R TIE AT, S %
AR IR R B . PR S AR A, W3R 1,
A1 BB TR AR

#& (MU) 7% % (MU/min) Hr WA (LA)
100 100 16.68
100 200 33.46
100 300 50.20
100 400 66.91
100 500 83.85
100 600 100.32

HL B R AL Ry SR B AT HLBE B PMMA,
PR R G, AR 300 V B H AR
AR RGN BRI AGL, RS AR5
f7, BN 1 mm, PRIIRIVE A ikt fe T IRl 2
HLIZIR AR IS, CEE R A Y F 3 B4 5) B
FPSCARRCR o Bl FE R R AR B SR, R 1 mm,
YZEVERT, IWHAR. B RO AN 50 mm 15 HL [RI3R,
W SR AN 40 mm B SEHUFIER, AR50 R 5 U B2 4 e B
1 mm, S HUA I 7 3 AR 2 T A T A S T 4 S 2 TR
2, YELJRIE 20~30 um, S T2, SHMEL, K
Syt REEABGTR R E A S R AR, 2434 cm’,
1.2 REGHBEEIZIT

KA RS LM s B, LI 2. K2 b 400 2%
MBI E . EHLELL PICI6F87TA B F AL R A% O 44 1
BRI 2R 5 MNP TE R e X BTER AR R R, &7 AR IE Uk,
SUIEUILY W)= YR 57011 e ER i YA RN B L B : 1N NN N
BHG MBS ORIEATAN ], PRI AN S B AD Fedte i

PEATE R, B AF PIC16F877A P ALt T4 B, ¥ Ab B
MBI T IRAT, BT R TE LCD WoRBf . ZARS
HL B P A TR AR RRIA . MHBA K IR . AR
TRZEIT, 385 FR G0 T HA T A AR i R B 5

REUAEE T i iz 0, RT HC-05 A5 A4
e, A HE XP. Windows 7 R Fiafrhase, (EilEE
FEZWIIREE N 10m, 7R MRS R —h S m LI,

B2 e AL 7 G 25 #

1.3 MG RGEEIT

M CHEFITERG A, TFRISE : MPLAB X IDE,
T PIC SR Bl &, RIS LRGSR . SREH
LIRS, (AR R 1 B H R RS
AR R, A RGBS Rl R W, SR
DA i (B S 20, TR AR A A MU
1.4 Rk

BAZRRURCE T Trilogy Jili##s ( Varian A 7], SE[E )
T, WEIEEZEE 100 cm, FHEFA/NK 10 em 7EF, W
KAEEA 6 MV DG4, el FE b, SR 7SO
0.6 cc 8B % (PTW30013, PTW 5], i) fE8S
ZH, ZSHEEE NSRS PR A
A o D X SR AR A T T I

BEE N 400 MU/min, 435145 TBkE0Ch 50, 100,
200, 300, 400 MU, MURKAAE I BRECRE BT (1457 B2
P, TEHIFFIEZRT, S04 TEECh 1~10 MU, 113K
JRAGATE /NSRBI O T RN E LR e, FEMRIFIE R T AT
100 MU, Zefgilli 6 vk, Mz R0 e i et 1w
B B ECh 100 MU, 4303152 & 100, 200, 300, 400,
500, 600 MU/min & 6 FpHRIEZEY T, WA [ 7] 8 R4
PRRRAI B W B RS . ZE R A B R, R
FH 700 2 A SR Fi 8 2 DR R 92 S AN A [ R BT 13
WEINZ A SR A R R S 1, IR 24

2 0
21 FIEMELE

2L 100 MU il 25 8 —, AEBE (10~400 MU )
TIRRA RIS R, WE 3. WEEHRE, R
AL R BLA T, H R AEUT U 1o TR SE PR 45

hEETIESE 2017E532% 048 VOLR2Noo4 43



it &

LA A AR A 22, HRRImZE/NT 0.4%.

5
45
4
35
3
22
® 2 y=0.0178x-0.00234
Ls R?=1.00000
1
05
0
0 50 100 150 200 250 300 350 400 450
Bk (MU)
A3 =g Z 4R
22 FIEMENESH

S TN T MR IS A R, WE 4. 5 {E AR
i, Hbg K2/ T 0.3%.

0.20%

0.15% ° °
0.10%
0.05% ¢ °
& 0.00%
§ 0.05% |° 1 2 3 4 5 6 7
£ o10% AERHE(R)
-0.15%
-0.20% ¢
-025% °

-0.30%
E4 7 & &L mZenE 4R
2.3 FIERINEL RN
L) 300 MU/min FY51 & R 1 I = 45 R 5 —, AN
M AN R B AR 22 25 8, W 5. MEEORE, H

FHEARXTMEZRE RN, Hao R W22/ T 0.3%.
0.3%

.

0.2% ¢

0.1% °
:*‘é 0.0% * 4
oo 0 100 200 300 400 500 600 700
& 0.1% #¥ % (MU/min)

0.2%

03% °

-0.4%
GEENCEIE 3 PE P13 L0751
2.4 KEATRE
SR FH AR e 4SS 1 Fb, B8 3 ) X R S A 7 4G DU A
R XL, BUETIS 6 S N ORI 25 2R 1 P B (B E 2
AT R, HIR KRN T 1%,

3 vtig

T R B S SRR I R G A O, TR M R R
HEEMEREM T, B, B2 EEIE T2
R S S 2R i VR S BEAT T PR RO . ZEA RS R BF

44 HEEFIEE 2017E£532% 048  VOL32Noo4

e, BRIES SR T AR AR B S IR R
T HER A 4~25 MV OGF4R, Ef o 4~22 MeV LK,
T R SR ) R AR A, 3 T e
RISk TAE

TEFE LB BT R Y, A O B AL B A IR 4
M S A B R HPLRIBUOR IS, A ERY
i A 14 H, 255 F BEL S I B TR L B s e e s R, DA
ST IEEM, B N T .

HL B M & 1 B AP AE — 8 17 P e 22, e
JE AR LS A R 2E M R U (B S RAG AN 32
SRR T = A, A R S R R
MBS AL, IR A AN T 225 TR 28 I 42t 7 () ek
PEIE , FESE Rl st F eh, S ORI R A R K,
IFH 5 RS A T 0 T

Fie f 11G912-2010 3¢ TR YT /KT Ha 25 & ) i g 2K
DA% 6] s B T2 2P S R A R R U100 T 0 s 2
2 X6f ) 12 114 70 (SR Pl 5 2 ) o A M AR M S R R R A
T 0.5% [HN) T i Aot b, 2 BN SH 28 (1 FS  PE A
JRAARRE N, HZORAT RS BN —L, FlinsEE
R PR 25 1Y) TG 142 5 R HLE N2 1) R 10 25 25
3% N E B RAG A A ) AR AR 25 Bk R
HRGE SRR AHIA R TR KR, I HIkE TIRYT
ARV B Z YK

HRAEXT 4 ik 11 fRAGH A PRI 2t I 22 R R R 45 S ok
o S B K i 25 KA TE 0.5% 24 MY, X
ASCRENSE (OIEEEMEL ) g RIEe, FHit
Z H ) SRAG 1 A AN RENS W6 FE N 1 R ARG 1 1 PR FH
R, IR PR RREIR B T B AR KO

P H S 2 0 A R 7 B IR B AR B, R
ZAGARBE T SRR, Y RKEE .
AEAMZERT, 8T RGEATHAT R A R B IE . KR
GEAAf T A R B aEA T SE R B o, [ R A fiE
FHRAC T, W T I R O, B T AL E
FEL A 1 A 5 BRI AT (8 o

4 &iig

ATHABTFE T — Rl T RO R T O IR N B A A
PRGN ) RS, OF HOW R B R PR AT T2 4R A
I, S5 R SR A A B iR i =2 e P, O ELAR AR
FIAL, TEANTT SE TS ALAY [ SCER AL TR R
ARSI, LUK AR Bl g 4 10 DB R aE T
SRATT RS R AR St T — N TR %

(5 Lik]
[1] GB/T19046, & Jf| ¥, F haik 3 Bl iX 3o Fo JB A5 B HLAZ[S).



it &

[2] Klein EE,Hanley J,Bayouth J,et al.Task Group 142 report:
Quality assurance of medical acceleratorsa)[J].Med
Phys,2009,36(9):4197-4212.

[3] Hossain M.Output trends,characteristics, and measurements of
three megavoltage radiotherapy linear accelerators[J].J Appl
Clin Med Phys,2014,15(4):4783.

[4] Saleh Z,Tang X,Song Y,et al.Can EPID based measurement
replace traditional daily output QA on megavoltage linac[J].
Med Phys,2016,43(6):3663.

[5] 4 BRI, F s & 304K, 50 [ ) Am ik 25 40 2 45 B4 400 0
2 HAT[1]. P B E 3K 4-,2016,(2):42-45.

[6] #AAHAH, IR 2 £, 3] A4, 5 W b i ik 35 R AR LAY AR L
B2[)]. P A B S 5 B A 2 £,2015,35(7):532-535.

(7] A4k, 40 200, 55 3k &5 R AR AUE B A ok 35 R FRIE P 0
KR A [I]F B E 7 % 4-,2015,30(9):131-133.

[8] X P46, 3k & =, H il 4k, 5 B A AL & Anik 35 F 0 A 4B 2T A
Tl KA AT I T[] P B B 25 2 £,2016,
33(1):1-5.

[9] F&#A, % T 7,4k % .QA BeamChecker PlusfE & A mik 35 H #&
JR3E B 648 R BOPE AR SRNT]. B 5T 3 4-,2014,27(5):10-12.

[10] #A 3% K. F 98 A5 40 22 5 (M), A6 7% R F Ak R iRAE, 1999,

(1] FHF, MR BB F R T LAY B e FRELN
= A RAHTHI[J] A ST F 5 IR AR ,2014,(7):893-896.

[12] B SUS5 R85, 35T, 55 - diol, 85 & 849 B4R RO BE[T]. R F Ak A
1 K,2008,42(B09):380-384.

[13] 30 L4, ke s 47, TRk 3%, 5 — AP AT AR B 2 3 2 TARAF Y
BRI B E SRS 5 E,2009,26(2):1063-1066.

(14] £ 5%, BRI, MatriXX =4 & £ 9] 4] £ 5
A ) ee 2 [J] AR 2012,35(2):48-52.

[15]JJG912-2010,7% 77 7K -F &, & & 7 & 31[S].

[16] IEC 60731,Medical electrical equipment-dosimeters with
ionization chambers as used in radiotherapy[S].

(7] R & A2 e, T M F e & £ 48 RN 569 6T 7
F AR GR D). P A B S S B 4 4 ,2015,35(2):144-
148.

[18] Charles PH,Cranmersargison G,Thwaites DI,et al.Design and
experimental testing of air slab caps which convert commercial
electron diodes into dual purpose,correction-free diodes for
small field dosimetry[J].Med Phys,2014,41(10):101701.

ALt ZH%

LiEFE 6

AR SEHE HRP 4R AL R A 1, FRBERi 7 T 2
SEBCFAGETT SRR D7 . T3 Sk T g S P AR N 1Y
Hbr. 8, KB AT A T &% 2R S ( Warehouse
Management System, WMS ), 5 HRP SCHL T S5 1 X142,
G R T BNl P s it (4, w20 SE BB yT 2%
BRIE PR AL % rh O it R R PR T IR RE AL R, ISR Sk g
R R AR I

[ k]

[1] Ballou RH. 4>k #3708 22 -4k 4k 69 HLX) | 2043 Fw 32 %) [M].
Jb T AR Tkt B, 2009:5-48.

2] 2HFE A ERFHEREEEAL ZRM.ALTAREE
B Ak, 2011:873-887.

[3] B RF A AZ 8B A E AAM I X ApiR 2 5 a9 R[]
+ B & 77 %4-,2007,22(1):59-62.

[4] #8747 &, %) W 46, ¥ 42 4, 5 ERPIRIE T B JA #6415 P A7 B 4K
ZIKA[I]. B E£,2014,(8):16-17.

[5] % 2,2 F 2, B0, F A THAERP & & 9L E A S Lt
ok A 22 (0], P B BT BAAZ E,2015,29(12):24-27.

[6] 4% LA 5 ERE A SAAM S RIRIEAN].F B EF
% 4-,2016,31(6):154-156.

%

£ WA ERPH 3 2 o (e BENAEH P o9 5 A 1] BAHHAE

£:,2015,(17):113.

[8] 3K ZE, e B8, T4 & FERP A %04 [E A S{AAM AR W &4
K [J]. B E[,2010,14(10):28-30.

[9] AL B b k% 30370 AZ BAL o B2 29 4L I ERP £ /e B[R4
AR 2P 6 B AR L[], F E E1%,2010,(6):46-48.

(7]

Jug

¢

AEAL BIET].F B E R K,2009,(5):79-81.

(] 3k =2, i, EHE,F. X TEASEAMEREXET
#IRAT[)].% & F E,2011,13,(6):1170-1171.

[12] 7 9. B A S {H A % 3B X A7 B3 [I]. 7 B B 77 ik &,
2009,24(8):94-95.

[13] =36, 4 i 5K T % A 3ot 52 5640 544 B 22 094K 3T [J]. P AL B
R & 22 22 %,2003,19(3):169-170.

[14] /5 3%, 8 JF. B 75 BARAE B4 P 69 46 st (] P B E
I % 22.2004,24(8):49-51.

[15] & A5, 7K £ & E IR F R 51+ %] & % (HRP) £ B 77 % 4% 22
SR IRALE 5 E57,2014,(4):72-74.

[16] 2= 3K 35 2 A £, 5 X KERP R % /2 E R S A4 % 2
# 5 FA[T]. 7 B E %% £2,2010,30(8):30-31.

PN E SN

hEETIESE 2017E532% 044 VOLR2Noo4 45



&
i

PR TR ER BT TR 0 S P e

0/

Study of a Automatic Bottle Change Device Based on Float Valve Control
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Abstract: Objective To develop a medical infusion automatic bottle change device that was physical
principle controlled and was without power consumption so as to alleviate the workload of clinical
nurses. Methods Firstly, the advantages and disadvantages of each automatic bottle change device
guided by physical principle were analyzed. Then, the core principles of float valve control, locus control
and technical difficulties were found out. The function of relevant indicators of floating ball and float
valve chamber was deduced. Based on the derived results, suitable parameters including medical material
selection, shape and size of float valve, size of the valve chamber and each open position were decided
and final design was determined. Results Through modeling and verification float valve, functions like
liquid control, gas phase time-sharing and channeled infusion were realized. Conclusion The structure of
this automatic bottle change device controlled by float valve is simple. The cost of it is low. In addition, it
is easy to use, as well as safe and reliable. It provides a new solution for automatic bottle change device
of soft bag injection and the mixed infusion of soft bag and hard bottle.

Key words: physical principle; float valve; medical infusion; soft bag injection; automatic bottle change

device
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Development and Application of a Disposable Medical Electric Endoscopic

Stapler

AC IR IR B 7 B e B 7]
W& HL, dbat 102209

ZHAO Yu, TIAN Xi, LIU Qing
Research and Development Centre, B. J.
ZH. F. Panther Medical Equipment Co.,
Ltd., Beijing 102209, China
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Abstract: The present study invented a disposable medical electric endoscopic stapler, which combined
DC motor, circuit board and transmission mechanism together to constitute a motor driven surgical
endoscopic stapling instrument. Compared with the traditional manual endoscopic, the seaming
organization effect conducted by the electric endoscopic stapler was much smoother and more tidy, which
could make the postoperative wound of the patient healing much faster and better. This new electric
endoscopic stapler, driving by a DC motor permitted the doctors to complete the stitching with one hand
on the operating table to complete the operations. In addition, six different types of rotary cutting head
nail cabin had been assembled with this electric endoscopic stapler together to perform clinical trials of
animal. We knew from the results that the cutting suture animal tissues were in good agreement, titanium
nail forming was well without tissues oozing blood. Therefore, we indicated that this invention was a
disposable medical electric endoscopic stapler with high performance-price ratio.

Key words: disposable medical electric endoscopic stapler; DC motor; nail cabin; anastomosis; titanium
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Clinical Research of Echocardiography in Assessment of Papillary Muscle
Function in Patients with Coronary Artery Disease
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bR HEAL, b E 071000

MENG Xiang?, LIU Xin?,

ZHANG Jin—ku®

a.Department of Ultrasonography;
b.Department of Pathology, Baoding No.1
Central Hospital, Baoding Hebei 071000,
China

[?ﬁi ZE] B NTBERGBER SIS A (Speckle Tracking Imaging, STI) P40y i 2 FL KLY
Jifg, PRSI RE AR 5t ko s AR B 22 R A AH DG, B A Bk A 2L Sk LD RE Y
%iﬁ%{,\ﬁﬂfﬁo Tk RSO ER OB B, 1E# X IRl 666, ZMREE —HERIR K =
A 5AREG . RN FLL DI REIAHDCSEL: miJEFL kWL 4E I3 (Fractional Shortening,
FS) . AiJaFl Sk WLE AW R PR Ui 2 ( Length between the Posterior or Anterior Papillary
Muscle Tips and the Contralateral Anterior Mitral Annualr, APM-AMA . PPM-AMA ) . 3¢k
-4 H AL (Mitral Leaflet Closure, MLC ) . FL3kJLEI#E 2 ( Interpapillary Muscle Distance,
IPMD ) . 5 ZL U F A ERTEE M AR L (Angl. Angll) . W H2D-STHE ARG S 4L
fif . J5FLSLWL (Anterior Papillary Muscle, APM; Posterior Papillary Muscle, PPM ) {2 [i] IG{E
JWi74 ( Longitudinal Strain, LS) . ZA[] A5 ik IRT[E] (Peak Time, PT) MakIgSEiRHT[E ( Delay
Time, DT ) (APTHIPPT2EH ML X ) o LhBA A 2Lk LAY T BE LA S R FL 3k LT BE A ek
PR ZEFRIEZ BRI R R . SR IS5 X AL, — S BAEEEF kA4 (Left Ventricular
Internal Diameter at End-Diastole, LVIDd ) . ZZZE &7 K K AFL ( Left Ventricular End Diastolic
Volume, LVEDV ) | ZAZEW4EARZF (Left Ventricular Systolic Diastolic Volume, LVSDV ) %522
25 R TG4 X (P>0.05) , ZHPPM-FS, IPMD, MLC, ALS, PLS DT %A %1%
B (P<0.05) ; ARFKkGensinifl/r5ALS . PLS. MLC. PPM-FS. IPMDAAHAHE, #4351
H9-0.60, -0.78, 0.53. -0.53, 0.54. Z5i% /i JH2D-STIEHA RESS 1 o 45 A PP 7600 O WL - 5
FUOFL LD REFERS, I HiME S HALS . PLS, MLC, IPMDXf i k.00 i 4 3L 3k Lo g B
B
[SEHEiR] s lﬂjJ HIOA s LRI BTGB ER AR, FLRMITEE; kA

Abstract: Objective To evaluate papillary muscle function in coronary artery disease patients by two-
dimensional speckles tracking imaging (2D-STI), this paper investigated the correlation of the papillary
muscle function and the degree of coronary artery stenosis, and provided the basis for screening the
parameters of evaluating papillary muscle function. Methods Collecting 96 patients with coronary
heart disease as case group and 66 healthy volunteers as control group, two-dimensional images and the
three-dimensional full volume dynamic images of left ventricular were collected. Routine parameters
for evaluation of papillary muscle function: fractional shortening (FS), length between the posterior or
anterior papillary muscle tip sand the contralateral anterior mitral annular (APM-AMA, PPM-AMA),
mitral leaflet closure (MLC), interdistance papillary muscle (IPMD), Angl (the angle between the
anterior papillary muscle and the anterior LV free wall), Angll (the angle between the posterior papillary
muscle and the anterior LV free wall), anterior and posterior papillary muscle longitudinal strain (ALS,
PLS), peak time (PT) and delay time (DT) were aquiredred respectively. Papillary muscle function among
the groups were compared, and the relationship between papillary muscle function and the degree of
coronary artery stenosis was explored. Results Compared with control group, there were no significant
statistically differences in routine parameters of left ventricular internal diameter at end-diastole (LVIDd),
left ventricular end-diastolic volume (LVEDV) and left ventricular systolic diastolic volume (LVSDV)
(P>0.05). PPM-FS, IPMD, MLC, ALS, PLS and DT in case group were significantly different compared
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with control group (P<0.05). ALS, PLS, MLC, APM-FS, PPM-FS, IPMD were significantly correlated
with Gensini score (=-0.60, -0.78, 0.53, -0.43, -0.53, 0.54, P<0.05). Conclusion Application of 2D-STI

technology can accurate quantitative evaluation of coronary artery disease myocardial ischemia caused

by papillary muscle dysfunction, and measurement parameters of ALS and PLS measured by 2D-STI

were most significantly corrected with the degree of coronary artery stenosis.

Key words: echocardiography; mitral vavel regurgitation; myocardial ischemia; speckle tracking

imaging; papillary muscle function; coronary artery stenosis
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8, T 96 Bl EMABITIN G, J 50 4, <z 46 {4,
I 43~78 %, P (6047+748) %,

AR A IR 66 GIVE R IE W XTI, 37 ], %«
29 4], AEIE 46~67 %, VX (57.3+827) %, ABEbRiE:
2B FLARRSHE IR Co AR D990 B e I M DR S5 2
12 WBE5FH*

¥ GE Vivid E9 ¥ (4 2 3% f /512 W, 4 Vv #5k,
A5 B 4. 2016-10-10 5w B H. 2016-10-31

BIRAER . XN, FALEIF, LA @RS hEAR S,
BAAAEFBRAE . IxIx001@]126.com

#i% 1.5~4.0 MHz, Echo PAC TAESG X ShZSSARIATIHL
IR

(1) =4, 2R A MEM, FErFgeRE T [H
Bl rE, ELCRIE 3 A0 LA . K
e 55 A B KA — eSS IR MR A P, B BRI Lo Bl
BN ZL S IIRE T8 BB, WA LR SR HEEAR VI . D
25 96 20 7 3k IILET SRR B2 e AR B, ki 45 s FL 2k UL4E
438 ( Fractional Shortening, FS); @ FLLNIAYEEAL « M=
Wi 7L Sk WL 3 — S HT AR AYRE S ( Length between
the Papillary Muscle Tips and the Contralateral Anterior Mitral
Annualr, PM-AMA), FZc# 3L MU DI m, P& L3k L
[&] BF 25 (Interpapillary Muscle Distance, IPMD ) ', DI Z: %
JEE O A T A, I S Sk LR 720 28 HiRE 1Y £ AR Ak
(Angl, Angll); @ kgt frh7E 2D #EU T BAR G . W
W7 Lo AR DU WL 5 e 4 28 4D B, B IR IR
KBS ZRLATIER, WATER, ISR Ao
PRI I A RS M 4R, 4% “Area ( Crop Plane )" 45,
TSR S T SRR K T R R e TR, A5 3
AT A2 ( Mitral Leaflet Closure, MLC), & T fi# il -4 $ir
PR, DL ARSI 3 WIBCT-H41H

(2) FLRALASRAL fE R . W] Echo PAC TAR#5 XT3
BIRAZIA TN, B ST H AN ERLER X (Region of
Interest, ROL) 435 b2 TR JEFLKML, 1320 M SR 0 A2 ik,
G550 HUEIFLC 3 I HER T 404, DU 240 . miAMIEL Sk
LG\ [ W5 {E 1 4% ( Anterior Longitudinal Strain, ALS ). 5
MFLL WA 2F ( Papillary Longitudinal Strain, PLS ).
APT. PPT LU PT #EiRH}] (Delay Time, DT )., AR M4I{E
D 3 3k, HCFEAE

(3) FEEARBIIRHEAE (R 5 30 B LR Bk Gensini FR
AR O ARSI AR T4+ <25% 1T 14,
25%~<50% 1 2 4, 50%~<75% i1 4 4%, 75%~<90% it
8%, 90%~<99% it 16 4%, 99%~100% 32 4% ; Mk
AR R £ T x5 5 MRETIFALL x3.5;
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JERTRE SO B . BURE ST BE x 2.5 5 AR B x 1.5
WXL BRI RS B Ay IR
Sk B, B, B, JEREZ x 1 ARSIk A E G
% % 0.5, Gensini By k45w SNk SR> 2

(4) EEYER S, BEALIEC LS BIEHE, B2 AR L
1 28 56 1 8 A 12 U L AH 8] A9 5 25 %P APM-FS| PPM-FS |
IPMD, MLC, ALS, PLS X DT &%t 3 o4, A
TEE MM EE MR 5 i E— AR #H R F— R
ISEGUGHTT T, T MEEE W EE R,
1.3 Fit=oH

K FH SPSS 19.0 #F #4788 it 25 20 b7, = 9L
(X £s) FoR. XTI 59 4 [ S HL R FH P A ST R A
(R 5 TR Bk Gensini B35 9 (9 20 2 UM S PEAG 46 R
H Pearson AHFCHESM T, P<0.05 TRz A G453 X,

2 ik
2.1 SRARFHIESH LR

Wi 4 1A 4F W, ¢ I, LVIDD, LVEDV, LVSDV,
LAD, LAA, LVEF 2R L4 112¢E X (P>0.05); FiZHM
o, SRBI4125 %0 PPM-FS, ALS. PLS ¥{EF 4 lé4l, &8k
IPMD, MLC ¥ FXT R4, 25 A 500258 X (P<0.05)

0 200 {400
g — e

B1 IR L i) LA ALS B 4%,
E: asTIBLL; bRMIL, MRS, B AL,

(FR1~2, K1),
2.2 fwEHIA R KAEX S5 Gensinifl 4 FIHE X 14

R BI ALY A ¢ (38.52+14.41), Ji 41 AMP-AMA |
PMP-AMA ., Angl, Angll, DT 5 Gensini £ 43 Jo A 3¢ 4
(P>0.05), Z%( ALS, PLS. PPM-FS 5 Gensini f44r 5%

LFHAHIE, S5 MLC, IPMD 5 Gensini F4 43 £ th 4F 1EAH
¥ (P<0.01) (%£3),
2.3 EEMRIE

M2 R R — L EE 8 P OS2 3 ) e v A2 ML
iR Ar EESEN L R I 4,

F1 JB15) 4 Fe 3 BB 20— ik A H G AR

25 CEN ik (%) LVIDD (mm)  LVEDV (mL) LAD (mm) LAA (cm’) LVEF (%)
At 8 48 66 573+827 4529+3.59 94.56 = 23.94 33.06+3.52 13.42+ 1.68 66.83 = 5.36
Tl 4 9 60.47 +7.48 46.66 £ 421 101.48 +23.56 33.71+2.87 1423 +2.11 65.46+5.40
i -1.48 -1.721 -1.471 -1.052 -1.737 1.27
Pii 0.143 0.088 0.144 0.295 0.085 0.206

7. LVIDD: A TAPKABINIE; LVEDV: £TAKRKAHER; LAD: A N#E; LAA: £5@#8; LVEF: £FH 0y,
2 Jate] LA 3t AL = 4 < BN T AR Hh AR

28 3 xF BB 2R (6641)) JA 1) 48 (9645]) HA P&

A-FS (%) 0.26 +0.07 0.24 +0.09 1.989 0.052
P-FS (%) 0.26 +0.08 0.21 +0.09 2.77 0.007
IPMD (mm) 17.17+£4.20 23.26+7.99" -4.49 0.000
Ang (°) 85.82+15.12 89.00 = 16.77 -0.64 0.58

Angll (°) 124.58 = 17.23 135.55+16.48 -1.27 0.18

A-AMA (mm) 26.07 £4.46 27.72 +5.04 -1.716 0.089
P-AMA (mm) 25.05 +4.40 26.73 £ 5.66 -1.60 0.111
MLC (cm?) 1.3+0.52 1.8+0.49° -5.45 0.000
ALS (%) -22.41+5.80 -17.17 +5.88" -4.47 0.000
PLS (%) -23.50+5.10 -18.48 = 5.58" -4.65 0.000
DT (ms) 19.97 £5.70 30.73 = 12.70" -5.69 0.000

7E: A-FS: A[SMUSLKALGE A2 5 P-FS: B AMSLKALGE A2 % ; IPMD: SUKMLEMSER ; Ang | . a7 SMU Lk MLAe £ B2 18] /A )2 5
Angll : J& R SLK A= B2 1) A ;. A-AMA: AT SMUSLSk L E AT 2R 69 3E 5 5 P-AMA: J& WA SLK L E AT IR EReGSE & ; MLC:
Z R B @A ALS: ATAMUSL KM AL R T ; PLS: )& AN SLSk UM aAE 2 % 5 DT: #5450k MUk 38 iR B 1] 5 “Fm i
FRLLEL, P<0.05H BH M 257,
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s
o

3 ) 2850k MLAE % A %15 Gensini AR 549 48 5% 547

EEd ALS (%) PLS (%) MLC (cm®) PPM-FS (%) IPMD (mm)
A -17.17+5.88 -18.48 +5.58 1.80 +0.49 0.21+0.09 23.26+7.99
i -0.60 -0.78 0.53 -0.53 0.54

E: ALS: ATSMUSLK UG @A B T PLS: J& A SLK LM epddfi o % ; MLC: =K & @A%; PPM-FS; /& 5LLME =&

MFERAGFE B 09 AR, IPMD: SLKAURIBE S ; P39<0.01,
R4 WMEH N R RN E LA (%)

ik WEEH N WLEE A 18]
BT 5L Sk LG 45 42 5 3.48 4.43

JE Sk ILEY 5 48 & 3.52 4.76

U3k WL SE B 3.73 5.12

=K S et B A AR 3.55 4.80

AT LSk WUAG DR BpEAR 5 3 321 4.98

J& 5Lk WUt G e AR R 3 3.98 5.21

3E 3R B 9] 3.90 4.12

3 itie

AR, BB AR AR S5 s, s
TR LR B T I i BTk T IR O 2 &
TREN, RIEWEH AR AR, LR Fst
TORBERAE BT, T2 2457 E e F R
O Z—

SEE O O LI L FIT ASE e — Qe 1 AT — 8400 L
KT REA A i AP H 8 S B B a1 — e S I 1) e
FEJFEE T, AL LT BEE AT DU UEZE R R, Bk
RN ph i s A0 2 R B G T R A ZE O B PRI
FLK W8 H BT A] SR AR 5 m — A ThiRg, S8R
%, Hxh O IhRES AR, BiS HIxT 42 ", Hicke %5
PRI, G AR R R H — ARG ST 52 40%,
TR MU S 17%, BRI R e 10%, T
IS 6%, HENAIT ik asE256 7 T ARIG)T
ZIYRYT FURBGE RN, AREMARAS e inli, [tk
PIFARIGST A E, BTSN ARBOEMOCHEFL R BE i
e, TRE B AF AT FL S WL RE A S 8O0 I RYA T 5 %6
PR AR, AT EHE B e

AW R R, FEHILLY PLS, ALS, PPM-FS J&{ik,
O WL I S R LSk AL FEcs Th B AR, 5 A Sc i 2
MIWFFE A3 RN ZL R L 45 22 R e K2R S 1M A%
M0 AL AE R HEN N R, IR ThRE S Z B E . IR
FLRNUE H e & rh 2 S R E . R B4 1) MLA
B, e L M 58 5 LSk LR T 2 B s 7L Sk LA A
ORI RL R, WA SR RS, R A T AR
Jne I DT B, w0 LBk il AT DLS: 350 2 7Lk
IR 232 8 RS BT , BI4IFL S NGE h B R A
O LR I 5 5 BOPT 20 L3k UASTR) 2B 7T R 5 L o AR 1 Bt
e i U AN O AL LS = BE A A T Y 1Y
BHEOCR, MO MUBE O IR A S ZWA, BES
8 S3m B B, LSk WU h st 1a] ) 22 5 S B L Lk UR

FAEERCE TS

KNP 6E 5 Gensini B VEAH S AT, E AR
TERIF . Gensini BT REERWZMRRE, VE. £
A BRER . R AR L EE . O TIRRIRE
GRFIW R R R EAR S, AR R B, IPMD 5
Gensini FRA3 BEIEAH G, O LG il 539700 T 28527 1 R 1K
RS, E AR NI RS . RN R A 4121
Kok, A BOn AR B I E AR YK, A ERAETE
AEFUERN R EN, FLLMUNE N A BAL, IPMD 34,
HEMI 2R3, IR s G R T, Hit
MLA 230, Gensini f435 PLS BOAH &L, KM
e U B AR 2Lk WU AZ PR SRR, IR P gl L 3k
WLE AL AR SRR« APM fit il 25k B 22 IR sh Ik RT R 2 /)
X AR S RN AT S 1) i 2 SOWCEE AL I, T PPM. 22 R A7 AR 3
Ik B S S A BERE, P PPM Xl I B ARURR, B2 5]
MR, B KR E RN, NIRRT, 4
K P 2D-STI 45 250 ALS . PLS [t 4 A5 1y =
# APM-FS ., PPM-FS f5&M:4f, 8 2D-STI ¥4 3Lk Al
WA DIREE T 4k

g5 bk, et L i 2 S BFL Sk LD RE R A K
WS, BT O FL Sk L 68 B S hr i,
BEAR SO FH T HIR e ke 28 B EE 1Y Gensind FR4- 5P 2Lk
WL RERIAR RSB TH M, IW—H i # B XT 7L
SKMEREHAT /0T, X LA MR RIS B — 2 E o

AWFAFHE—E R BRYE « PIZHFLS L2 th 2 34Tk,
TRy BRI RS, iR E R S FLR L
FARFLL I C R, ATt — PR,

[5% k]

[1] Di BL,Auricchio A,Mohanty P,et al.Impact of cardiac resynchroni-
zation therapy on the severity of mitral regurgitation[J].Europace,
2011,13(6):829-838.

[2] %) .4 LR SEAE K = R 9 K ) R A0 ALRl 3R Bt &
FIRG 693% e [J]. F Rl R E 25 4 %,2016,20(3):156-157.
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Study on the Application of Coronary Artery CTA in the Measurement of
Left Ventricular Function

KR, KEE, KEX [ ZE] Boy SRACHEXS L, HERIIKCTINE 5 (Computed Tomographic
RHTSE— e iR, WAk B Angiography, CTA) W72 ZE REM N M E . ik BEIKBE43 G TR E IKCTA K
430022 AL dE (Echocardiography, EC) BEBEEL, HrhJ 166, %274, Fi44~87%, T3

(622%8.7) %, ECECTAKGATF48 hNIEAT o I FHCx M55 Je b BRAR (-0 455 558 1 734X ( Ejection
Fraction, EF ) . /0% 046 ( Fractional Shortening, FS) 240, HHEIRIKCTASECHT
fHEF., FSHITE2ES, HHCTASECH RIMAHICHE K —8tE, &R wIRSINKCTASECHIHEF. FS
LEIA R (64.05+5.74) %, (60.81+4.6) %; (2642+3.68) %, (31.163.66) %; P
A A G225 (=6.94, P=0.000; =-16.5, P=0.000) , WifpJ5 @i+ ii5EF . ESHA
HFRARSEE K —FE (1=0.85, P=0.000, fif43.05%; =0.87, P=0.000, fifa1.89% ) . £t N
FHEEIR B K CTART LA G (P A D 2= DR, A5 ECTI 45 5 HA S0y A AR o B — ik
[RIA] ZL0EDIRE; SHa%G Z20s B R, wRAKCTA; (KIZHEEAR; XEITEL;
AL B

Abstract: Objective This paper compared the results between cardiac MSCT and echocardiography, to
evaluate the left ventricular function using coronary CT angiography (CTA). Methods 43 patients [16
men, 27 women, range from 44 ~87, mean age (62.2 +8.7)] were collected in this study. All patients
underwent cardiac MSCT, echocardiography (EC) was taken within 48 h. The data were transferred to
the postprocessor workstation, and left ventricular ejection fraction (EF) and left ventricular fractional
shortening (FS) were given automatically by cardiovascular software. The difference of EF and FS
measured by the two methods were compared. The correlation and concordance of results between
MSCT and echocardiography were also assessed. Results The results of EF and FS for CTA and EC were
(64.05 £ 5.74)%, (60.81 =4.6)% and (26.42 + 3.68)%, (31.16 = 3.66)%, respectively. There was a significant
statistically difference in the EF and FS between the two methods (=6.94, P=0.000; =-16.5, P=0.000).
However, the EF and FS measured by CTA have better correlation and consistency with those measured
by EC (r=0.85, P=0.000, bias 3.05% and r=0.87, P=0.000, bias 1.89%). Conclusion Application of
coronary CTA is quick and convenient to measure the left ventricular function, and the measurement
results with EC has better correlation and consistency.

Key words: left ventricular function; ejection fraction; left ventricular fractional shortening; coronary CT

YAO Qing—-dong, angiography; tomography; X-ray computed; echocardiography
ZHANG Cheng-bing,
ZHANG Dong-you [ & 43255 R445.4 [SCHRFRIRED] A

Department of Radiology, Wuhan No.l  doi: 10.3969/j.issn.1674-1633.2017.04.016
Hospital, Wuhan Hubei 430022, China [CFE i) 1674-1633(2017)04-0058-04

g% FE HpsR sk S AN A2 O = DR VA O IR Y
SeE U KB R U MR 25 AB RN DI RE AT ] Al RIS R I e EESZIRbR . HAA 2R 2 nD sk ssin 1 LIET

= X 7. 73 . 00~ e . S,
ﬁ%‘iﬁg ﬁgégir?gdﬁigm@qum = AR 2016-09-05 fudG#RR sl E ( Echocardiography, EC ). DJIE#EH . MRI,
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% JZ 12 JiE CT (Multi-Slice Computed Tomography, MSCT )
&5 BC IH I P JERISEIL A 20 % O U REVE
MO E AN, MSCT MIPTEE], AR s i
TESEARSIKEEFEAN T3 T ) 2 0 o AT P AR Sl bk i
it (Computed Tomographic Angiography, CTA ) X7
EIEE T, ME 220 B 14340 (Ejection Fraction, EF ),
5 BC HEATXF HEWSE

1 %Ry ik
1.1 iR e 4

AT BE 2015 4F 9 H ~2015 4F 10 7 47564k 3l ik CTA
BETORIL 43 1], HA 55 16 7, 22 27 B, 4FiE 44~87 %,
SV (62.2+8.7) %, 43 il RIIE S AT Ll i S A T
IR . BC 7F CTA Kt 5 48 h 1T 12k slilk CTA
AIHEBR LA NSO - O s o BH ik e L2 5 @ ™ E
O, BUIREA S s O AREREF AN E] <155 5 @ 5.0
U R RS 9 RO UL o A T T 5 3 AT st e L o0
B BV HERS . ORI ZER « D 0% <75 IR /min ;
@ HF L >T5 K /min &, FRART 45 min HIRAEBI%
FE25~50 mg. PRUGE S BORBERC A ML 20 s LB BT
SEF R AT A REAS R, JREF A S
1.2 EE5FHE

MSCT X% E Siemens Somatom Definition AS+ 64
128 JZURHE CT, SRA IR R AR . ARS8
0.6 mm, B 0.2, HEFEHSIE 0.33 ms, 4HLE 100~120 kV,
I 630 mAs ; FAREECHERERE T 2IRTUN 72
1em (JEH 12~14 cm, FEALEF 150~200 mm ), £ A Fi A%

BOK 4~8h, JNEENKE S SEL, KA S5 min BIE T &

EER M 0.5 mg, MMEMRR, ARUEANAIICE O HL IR
X L 7 SR A L 5 (350 mgl/mL ), = R 83 #% 4 Ulrich
REF 2060 ( [ ), #% 5mL/s, Bl LAFRREER A
57K 50 mLo B TR REfZ M RS, LK (il
KT K- FEBIIARES ) CT fHikZI Tl (100 HU) B,
SEI 6 s 5 HSTT AT, E A BRI

R EUS 4 A s me b (R MEEl . &k
EPSRI ) FEHLC RIS % 2 EE S A BT AR5 MMWP,
FHAESE JZE 1S mm, 8P 0.6 mm, HREWLEE(H B26f,
ZE L EIRE AT AF N syngo Circulation syngo CT 2008A b
A, R H IS GG IR kA 1 20 D = AR 0 e &
TRIASEER, kA ST AR EF . A0 FEZE% ( Fractional
Shortening, FS). Y4il1% 4t ( End-Systolic volume, ESV ),
&Pk 75 ( End-Diastolic Volume, EDV ), &8  ( Stroke
Volume, SV). L JJLitE (Myocardial Mass, MM ) B0
4 ( Cardiac Output, CO ),

#7547 Siemens Acuson S2000 F U IZWHY, ONERSK

B 3.5~55 MHz, #ABRA WG AR, AFEEH, K
Sk . AP K YN, SEA 4 M Rk
R L 28 R I 4 ( Color Doppler Flow Imaging,
CDFI) #iR, MEDHEEEH . M SE shifit, WAL=
IREahr. BRVEE N TAE 10 4R AR RHE IR,

¥ MSCT il EC fir Il #5 42 .0> % Yy fig 4 b5 LVEF R
Spearman MZPESAT, FIHAISPERIA RS, AHSErERE -
BUETER « -1<r<1, MIRREL <0 HHAZ, >0 HIEHK ;
T 0 NEMG, MIOCRELHENR, FoRPIEEEIRE
TR Y], SR Bland-Altman J3 87 b3 P 4k — 250
it aE il IBM SPSS 19.0, P<0.05 NS 551355 X,

2 &0
2.1 MSCTRECEZDEINEELER
Wi EF HCBCR BN ¢ K56, =6.94, P=0.000, 257
H G %5 X5 95%Cl ; 2.29~4.17, W # FS [ 8% FH i
X KR, =-16.5, P=0.000, 2254 Gt S 5 95%Cl
-5.33~-4.16, FHEXILILER 1, Kl 1,
A1 MSCTRECA S E e T4 2

S Py R AR AR KL AME #1E frfEE
MSCT-EF (%) 76.00 52.00 64.05 5.74
EC-EF (%) 68.00 51.00 60.81 4.60
MSCT-ES (%) 36.00 20.00 26.42 3.68
EC-FS (%) 41.00 25.00 31.16 3.66
MSCT-MM (g) 240.00 72.00 132.16 35.67
MSCT-CO (I/min) 6.40 2.32 4.50 1.05
MSCT-ESV (mL) 66.00 22.00 38.42 11.39
MSCT-EDV (mL) 156.00 65.00 105.53 20.65
MSCT-SV (mL) 100.00 42.00 67.12 12.63

E: Hbod (BF) 3 SUURE (MM) 5 SHrk® (CO) ;
kg naE (ESV) ; 47ik#%a% (EDV) A&4HE (SV) .

807
. MSCT

E=EC
60 i l

(A5: %)

EF FS
B1MSCT4L, ECZAEF5FSAEk A
E: Hgyd (EF) 3 AEMks%E (FS)

2.2 MSCTRECHEZ =& o541

AR HE A 5 FE A y=17.314+0.68x, Wil 7k ir
TASH EF {852 25 B 56 =0.85, P=0.000, L&l 2, MSCT
S BEC It 270 28 S 1l 430 45 R 19 Bland-Altman 43477, UL
K3, F321H 3.23%, I fF 3.05%, BI95% — £ X
[N (-2.75%, 9.22%); BT A W4 S ¥ F (-1.96SD,
+1.96SD ) Z[d],
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MSCTRAF4t 8245 (%)
a
T

50 55 60 65 70
ECRI#F 4% f2.5 3 (%)
2 MSCT-EF 5 EC-EFA8 % 5 #7 &
10F +1,96 SD
s 92
;\; 8 - o o
?;’ 6 - o o o o
.g oo oo oo
g 4 o ° ° °° Mean
= ] < (<] <] O O [ 32
=4
O 2F o )
Q o
e
2 o o
2k oo oo o -1.96 SD
238
40 1 I I L .
50 55 60 65 70 75

F HMSCTAECH F4 2 54K (%)
83 MSCT-EF 5 EC-EF Bland-Altman4-#7 &
2.3 MSCTRECNEZ D EWHE R

AR AT AR A )5 #5 A y=-0.72+0.87x, P4 Jr ik i
WS4 FS i 5w AR 7=0.87, P=0.000, ULIEl 4, MSCT
K BEC I 77 0 55 US4 2R 45 S %) Bland-Altman 53 Hr, L
Bl 5, F¥EMH-474, (A 1.89%, B 95% — 3 # X
8] (-8.45%, -1.04%); A W% s34 F (-1.96SD,
+1.96SD ) ],

36 o

MSCTR M 4% & (%)
B R B B 8 v &

[N
=

25 30 35 40 45

ECRIFH S & (%)
E4 MSCT-FS5EC-FSA8 X 547 &
oF
1 i +1.96 SD
} -1.0
§.2 o oo o
%_3 :_ oo o o
4k
% i 000 ) Mean
3] -5 - o o o o o o 4.7
g -6 - o oo o
§ s ° 600 o
-8- °co o -1.96 SD
9h 1 1 1 1 _8‘51
20 25 30 35 40 45

F HMSCTAECH K4 £ (%)
A5 MSCT-FSJ5 EC-FS Bland-Altman%-#7 &
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3 g

i 5 2 38 K OF- B v AN 3 T 2R R, SRR 1 R R
FFET e, HEMERAEE, XA
THWREM . Z2.0F AR 6 O S L FD IR IR T
. TE KBEV BB AR U eI A0 = D RE
TEG IR TAE R R H A2,

Wi 2O YRR 2 F 5 k8485 EC. MR, MSCT, 4>
WER 2R AR DA S FE B A, MR SRR . —3K
PR T AP R A DB IIRERY “aehRifE” B,
AFCFERHE . SR B I . ZARIEZHRE, MR ZNHT
A B9, EC KA i O ME D RE M B H P 2y ik BT,
EXF TR P2 PER SR . O TFAR R, HiEH
TN FHZ BIBR S, E A4l B A R 12 WO 1Y E 2T
B, Horpighk CTA B4 mich /M bk as i 257k, Bl
& CT BARKRE, FfiHE Y BUR TR AT | A a AL,
BRSSP L e NN R S R PN TE A T E T UE S N
A, AT LA R RS4R3 T LA 2O U 1 ) 3 R
R (N OE e O ERESSIENAE ),

AL BT 5T 45 K F W] MSCT & EC & 1) EF, FS BA
R JEAHOCHE (7=0.85,0.87 ), ELWIFMIN &5 2 19— 2ctEar (IR
5310 3.05%, 1.89% ), {HHFp 7 20 & 2200 = EF K&
FS ¥IA G245 (P=0.000), %5 [ N AMEE SRR E
FEAKARE, 3% TR REL 9 25 0 2 0 DR R vk 25 ST A,
MSCT FZ2RH 3D ARBIE, 1 EC Z R - &
FEE ARy Simpson 219 ®, EC B RBRAEAE LA IR 5
HOEE, 1 MSCT i (5 R B AR, R 2 S B
SR 5 AR T3 A TR A PR R A R R — B, i
M ZE R T REAATE2E 5, AN 5T 25 S IR 2 B MSCT
P (Y EBF B T eI T EC 35 Y, RAE EC IAR 4>
PERE . CRERE, (REFEAE | ZRELZLE T
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XATRE S MSCT 25 (6], B[ Zr HER AR 2, s [ 2hik
BRI AR I AE F R ET sk I skt MR A G, PR 45
SRNT A3 M 2 B B B fR A 6 S — 350 . Schlosser 25 1
PR A ik 5 F okl it o2 5, B AEERIE
fiil, WREDPERNEFEZ.

RIFFAFTEAR R ZAL, oA B E AR, B
FEXT G R AT REAEAE L L0 O (37, o A8 3 P AR s v



=

&

JRF RO BB Y sE M A, LA AT A AR R 9 R H vl ek
et 3% FEXT O D RESZ A 1 AN IAHf, A RRdE—2E A 5 axt
FCF 0 B S R RE 2, ok B B AR 2D RIS O
I LA Tk CTA iy H E5 % ". Rtk CTA B
RO D RES B H BT I FRIZ A 0T fig e —Fh st 5 % (5
B B CTHARRE, SR CT I H PR E R, fHREH
PR, ZARER D, O IIREIN T A A T AR
JHHT S

4 Z5ig

I MSCT & flk CTA T LAFS AR S e — S 1
EF. FS SFMCSHL, BEHAR AW AE  , KoknT
HFIERS% .

[5F L#K]

[1] Ko SM,Kim YJ,Park JH,et al.Assessment of left ventricular
ejection fraction and regional wall motion with 64-slice
multidetector CT: a comparison with two-dimensional transthoracic
echocardiography[J].B8r J Radiol, 2010,83(985):28-34.

[2] Kleijn SA,Aly MF,Terwee CB,et al. Three-dimensional speckle
tracking echocardiography for automatic assessment of global
and regional left ventricular function based on area strain[J].J
Am Soc Echocardiogr,2011,24(3):314-321.

[3] Moller JE,Hillis GS,0h JK,et al.Wall motion score index and
ejection fraction for risk stratification after acute myocardial
infarction[J].Am Heart J,2006,151(2):419-425.

[4] KR, R R AR F ARCTE R FCHEFMAS TS
B AT R AR K AEBE ST D). B G R B AR 4 E,2012,23(7):
472-475.

[5] Schepis T,Gaemperli O,Koepfli P,et al.Comparison of 64-slice
CT with gated SPECT for evaluation of left ventricular
function[J].J Nucl Med,2006,47(8):1288-1294.

[6] Schlosser T,Pagonidis K,Herborn CU,et al.Assessment of left
ventricular parameters using 16-MDCT and new software
for endocardial and epicardial border delineation[J].Am J
Roentgenol,2005,184(3):765-773.

[7] Palazzuoli A,Cademartiri F,Geleijnse ML,et al.Left ventricular
remodelling and systolic function measurement with 64

multi-slice computed tomography versus second harmonic

echocardiography in patients with coronary artery disease: a
double blind study[J].Eur J Radiol,2010,73(1):82-88.

[8] Gweon HM,Kim SJ,Kim TH,et al.Evaluation of left atrial volumes
using multidetector computed tomography: Comparison with
echocardiography[J].Korean J Radiol,2010,11(3):286-294.

[9] Cury RC,Nieman K,Shapiro MD,et al.Comprehensive assessment
of myocardial perfusion defects,regional wall motion,and left
ventricular function by using 64-section multidetector CT[J].
Radiology,2008,248(2):466-475.

[10] Kim TH,Hur J,Kim SJ,et al. Two-phase reconstruction for the
assessment of left ventricular volume and function using retrospec-
tive ECG-gated MDCT: comparison with echocardiography[J].
Am J Roentgenol,2005,185(2):319-325.

[11] Singh RM,Singh BM,Mehta JL.Role of cardiac CTA in estimating
left ventricular volumes and ejection fraction[J].World J Radiol,
2014,6(9):669-676.

[12] Atar E.Coronary computed tomography with lower radiation
dose[J].Isr Med Assoc J,2011,13(9):564-565.

[13] Durmus T,Rogalla P,Lembcke A,et al.Low-dose triple-rule-out
using 320-row-detector volume MDCT-less contrast medium and
lower radiation exposure[J].Eur Radiol,2011,21(7):1416-1423.

[14] Hegde S,Bhat V,Gadabanahalli K,et a/. MDCT derived left
ventricular function in relation to echocardiography: Validation
and revising the role with the evolving technology[J].J Cardio
Echography,2014,24(1):18-24.

[15] Krishnam MS,Tomasian A,Iv M,et al.Left ventricular ejection
fraction using 64-slice CT coronary angiography and new
evaluation software: Initial experience[J].Br J Radiol,2008,81
(966):450-455.

[16] Nakazato R,Tamarappoo BK,Smith TW,et al.Assessment of
left ventricular regional wall motion and ejection fraction with
low-radiation dose helical dual-source CT: Comparison to
two-dimensional echocardiography[J].J Cardiovasc Comput
Tomogr,2011,5(3):149-157.

[17] Busch S,Johnson TRC,Wintersperger BJ,et al.Quantitative
assessment of left ventricular function with dual-source CT
in comparison to cardiac magnetic resonance imaging: initial
findings[J].Eur Radiol,2008,18(3):570-575.

AXpiE EAFEwWm @

hEEFIESE 2017F532% 048  VOL32Noo4 61



&
i

A IR VO B T Rl e DR UL 199
£ QAN L ]

Effect and Application Value of Contrast-Enhanced Ultrasound in Treatment
of Percutaneous Microwave Ablation for Uterine Adenomyosis
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[ ZE] B BB 5% (Contrast Enhanced Ultrasound, CEUS ) PEA 48 Bz 25 il i3k 14 #il
( Percutaneous Microwave Ablation, PMWA ) & IR TR S B .. 3% 31IPMWA AR
HIZ3GMRIIESCH T EMRNUR R, 20 FPMWARGG AR 51 ~2 ATCEUSK A, AR5 A
SRMRI, 54T CEUSTTAR 1 i Bl i i P . AR b MR S5 B8 VISR AT TC I e S B I R A 97 3%
Ho ER 3BT ERRNRI T PMWAIRTT G, CEUSE/RFH ARG G R, TRk
FUl (49.4+29.8) cm®, CEUS K #5R MRIIN A5 il X AR & 22 T e 4012 L (P>0.05)
PMWAJRYT I 2o ANZE I A5 AR W S 2 e . 2538 CEUSTHTHERAITAN Sl 1 Al F B I Lw Y 74K, 18
A1 RN

R MrEs; Pinds; FERIUE; SR FRIMBENA; MRI

Abstract: Objective To explore the effect and application value of Contrast Enhanced Ultrasound (CEUS)
in treatment of Percutaneous Microwave Ablation (PMWA) for uterine adenomyosis. Methods 31
patients who were diagnosed as uterine adenomyosis by contrast-enhanced MRI voluntarily underwent
PMWA. CEUS was performed before and after PMWA 1~2 d, contrast-enhanced MRI was also
performed after the treatment. Analysis the accuracy of ablation range detected by CEUS after PMWA
treatment. Results After PMWA treatment of 31 cases of uterine adenomyosis, CEUS showed that there
was no contrast agent perfusion after ablation of uterine fibroids, and the ablation volume was (49.4+29.8)
cm’. The volumes detected by CEUS and contrast-enhance MRI showed no significant statistical
differences (P>0.05), the symptoms such as dysmenorrhea and anemia were obviously relieved after
PMWA treatment. Conclusions CEUS can accurately evaluate the effect of microwave ablation uterine
adenomyosis, which is worthy of clinical application.

Key words: contrast enhanced ultrasound; sono vue; uterine adenomyosis; percutaneous microwave
ablation; MRI

[HEZ2E 5] R445.15 RT1LTL [SCRRERIATE] A

doi: 10.3969/j.issn.1674-1633.2017.04.017
[3CEE 5] 1674-1633(2017)04-0062-04

A B DRI I ek 75 A AT il 2 5 F

PG 5 T 2R iR Il ( Percutaneous Microwave
Ablation, PMWA ) QY72 —FiMBNAIT ik, CAlmRN
AT L3 SLARMIREIGTY , PMWA JRIT T3 IR LR 48 I R
WEWIZE 4 B, At nIf kA s N Y, AT
T )5 T 1 SRR R A L9 A 2H 2 A AR [ TG
KA B 4. 2016-12-20 %= B H. 2017-01-16

WA FA, TERIF, HiE
SBIAAFH A : jieli301@163.com

62 WHEESFIEE 2017548324 048  VOL32Noo4

#i &% % ( Contrast-Enhanced Ultrasonography, CEUS ) 1
SV LA S SR AT, PN R
T T FRRI SR RlSOR 1) T B, RIS w5 o kA
[ PR BEIE ) e 5 X B AHIE g R A T S T 4
FE R I R AR X 31 4 E B Ls R A HEA IR YT, AT
PMWA ¥4 97 1l )5 5 kE CEUS EUZAFAE, Xt H 2 BT PMWA
VYT Ji CEUS FI3 58 MRI EIG B77= A3 200H Al X AR TR, 31
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i PMWA J6I7 T B IR IR I R RO K It i, BRI
CEUS TR 1 Bl 75 B LR AR5 B4 1 il v 1T ) v 7
Rz R H .

1 PR rik
1.1 — R 3 #

PEH 2013 4F 9 J ~2015 4F 11 J 78 1 25 4 W 3uk vl i
W@?ﬁﬁﬁftﬂi/)rﬂp/b?fﬁ/), 25 8 75 R A R 3 MRI )

2T E BN EL B AT PMWA IRYT Y 31 i, AR

34~51 %, PR (43.7+52) %, Hrma 8 314,
R & 2 835 25 0], I AbRHE: © FiR O, TAEFER;
Q@ AWRALKN (FERANHAZENZ | ZIIEK ),
MG RATMAETER, TREGZ AR 3 @ REGE A Fkdr
RTENZEERE >3 cm ; @ PMWA ZHi A 337 52 5 i i 3
7 (High Intensity Focused Ultrasound, HIFU ) FI-F&
KRR TSN NIRIT 3 © BRERIAE ; © RATHZEEHE
ARG R HEBRARUE « D A0 55 i E R
Q@ A GNERIEE B BB 5 O B BT AR - TCT
PR E SRR AEE 5 @ A MRIKA AR SIE, ﬁf"
13T 4 PMWA IGYT 15 VR C A Befe R 2 D 23 [
1.2 FE5HE

K FH A S AU T BB Y7 AL, A% 2450 MHz,
A 40~120 W, K AIEEMITAFIR 15 G UBCREL, R
TR AR S 1.1 em, @75 {CH GE Logiq E9 8 235 i)
AW, SR 3.5~5.5 MHz, BCA 24151 32440
TRAURFERGE Y . LRk H] GE 1.5T MR fi ik 4.

TR AR  RE IO REML, ARHT R AL S & CEUS
Ko AT A VLG T B IR US O . S5 TR kI
FRAE, MR, BT T g ( Color Doppler
Flow Imaging, CDFI) W4T & BRI M5 5 ida

PRI AE R BT IR BE e R AT B e R R T
HEFERAIX, 1% F 22K PR RR S A B2, BLTH 24 1T

1% FIZREJRBR, #FKER, AR 4R kE R/ £ 0 il
Bt (>5 em SRR ), AT TR RLET 28 5l
VNS A w1 ¢ R UE T O 5 S R B R e S = TN e
B Ko FihDIZEu e 60 W, MR kL K /N E
THALET ), SRR, M R B R 2% 0.3 em
a3l ), R AL JE TR SRS BN Z i, R
rhg U)W R e T R L AR R DR (RS T o
FHEP ISR ), A0 B WA S0 AR S P L il
Ao FEL P R i AU RS
1.3 KA

ARATH B . CEUS & MR 2 WSS A 07 & . A
05 % ) Pl L AR 50 B R/ o B T AR 7 R SRy e 1~2d
Sr94T CEUS, A= FER /K 5.0 mL el i A SonoVue 1545

MM, JREE, ZFKATA 2.4 mL B, 8 DU A B
£h7K 5.0 mL, MR T AIOR 5 OGERIX B R AR (KO, |
Jatd (56 KFedte () s B Ay rRTANAY TS 1~2d
T8 L MRI AL Ssamdadii, &Rk T T1 K T2 kU
Wik, SR I S ERR T4, AR5 0 o e i A0 i e 6
R4 B 3ERF) (15 0.0 mmol/kg ), 2k A Ml T1
INEGIETRATHE, T PMWA A5 055 I UL A TG 1 5
AR i KA AR (1) RiJE#E (58). Bl - fck
B () W, RIEA XA v=4/3aR" (R=F-H1E42) It
4 CEUS HIEsH MRI 77 TG AR AR,

e AR5 S T Rl S LSS« FLBIRYTRT 1~2 d BIRIT )G
3. 6 MHEMRARERE ., WA RN G HARE HEK
PR 10 203 B e 1~2 40 - R RIRZAER 5 3~4 0« RJE
W2, ATLAMN 52500, AN M A 16 FIEHR 5 5~6 43 «
%‘rﬁ,L, RREZZHH, FMREIR ; 7~8 4> : ML, W
U2, e T RRERR ; 9~10 43« RARIZUREEZ
Z, AR, SEmIER NS TAE, S0inyT)E 3 4 H
Fe 64~ A LT8R AR o LA A i o iy 7 ks b 17
@ SEGEM, WS & AR 04y, MA%4S
HR @ WRIPRCRIER B2, EARPEIRITS TR 4 0 1
PLE, BORERAR S 2R, (R R BEIEd&
H 00218 7R A IR KO BB T AT T 3 /L LA
b @ WBITHCR B, EAMNERITES T 4T, W
LA 5 E AR 23U 2T B F vk R RO 0
2 gL UL @ IRITARL, BFEAEA &R bk
B AT T 1 g/l s G IRYTFTCRL, B TH RS &2 A i
5 MR ATR 2 C I AL 5 © IR, S as R A
A 28 H LRI T R TR

M EZ R PMWA R o R EA TOEIR . B bafi.

M RAEB . DLEHRR . R FERR. 75N
HERS T A A3 55 0 0 o
1.4 Grit= 408

K SPSS 19.0 #E 47 4t i1 2% 43 B, PMWA IGYT R J5
CEUS EM& Fis T 5 BRI G X B K . Y. o o
MRI PRI 5 IR LAG TE R 5 X i 4L 5 m;fﬂzﬂ“Lx
(¥ £s) #sR, CEUS Fss MRI I G 2500 Ak AR 1
BRI BRI T ¢ K56 o

2 0
2.1 PMWA&IT FERRALRBI/E CEUSR B K Xt 8 R U SR 9
RSNy

TN BRI AT, CEUS 41 « 25 4l T8 IR L%
Wk RIS e SR AR A RR A, 6 BT
PR LIk 2 B A i 52 700 g ke T 1 v e i SR SRR T
CEUS W(H RN : 31 #1175 MR Ui k-2 800 5 5 RE 43 Bt
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AN, BEAYS EHER ; CEUS MR « 31 67 = Rl
S kL R AR B A IR G 5 . DR TH AIAYT S . CEUS
RTE BRI A SO X e T, R BRI
R, kLS O R R AN TE . SR T AR T R AR
JWHTE CEUS KRB, DL 1, Horf 4 57 & BRI kL
AlAYT E D Z04F CEUS,  SonAlA B skt f, I+
B MU R KA AL 4 >0.5 em DA b, X 2 45 7Ry
BRI AL B ZI AN 783897, 340 2 BIRFE e n, JA R
P E B, MORATHNFEIRYT o TR AT T i
5% MRI 2Bk 75 B L s kb B S 100, ol inle Y AT o7
S I A R il DX D38 I IR T RS CEUS 54
58 MRI FIT 7% A5 45800 il DX R AL 500 8« (49.4+29.8) em’
(49.2+30.4) em’, YIRS CEUS R MRI fT R 47
BOHEL AR A, 2R ES AR (P>0.05), ILE& 1,

A1 F 2 IEPMWA R F] & A JG CEUS &L
E:oa T B RROL H akis g7 AT, CEUSH#E EZMAE Rt 2
R FHI, b.F FIRNE ML kL7 A, CEUSHH
JRIEZ ORI ARG IR, o F T IEILIR R K Bk E Ak s T ),
CEUS =AM LI 3% | hsg 242

F1 314 F & BAIIAPMWA 74 57 K )& CEUS 5 3% 3% MRI & 4 it
TRIEA G R R EE A (X +5)

pAEgr ik K (em) 5 (cm) & (cm)  HERARAR (em’)
CEUS 45+1.0 44+1.0 44+09 494+29.8
MRl 4411 4410 44=09 492 +30.4
Ha 0.285

PiE 0.778

2.2 PMWAR YT F B BRALS I R BRI

31 il 3 PMWA BT RlG T R 2 (7.4 +
1.3) 73 I RNAIT IS 3 DR TRER] (3.7+£1.2)
gy s WO BT AT R AR A 2 WM 40 A E
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(90.9=18.9) g/L, WMEIHMIAITE 3 A BEAEALWm
AEPWE R (106.0£10.9) g/L, HEIHRARTE 6 A~ H
BEAEA LWL AWESR (121.2£72) gL,
2.3 HEIE

31 il PMWA AR A arfA TR, ARG K
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IRST IR AR 2 R 5 B il D, 140 49 B T L LR
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BN ERIRYT Ik . AR AU R,
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Research on the Effect of Region of Interest on Signal to Noise Ratio
Evaluation in MRI Quality Control
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[ E] B EE03R ERS o by A e SRR TR MRIEHR (5 e L (SNR ) ATk, BFoEis
SLERIX I (ROT ) HLfi A AS AL Ao (5 e BG4 SR A 520, 5 7R 2 1 A0 EL IR OT, AR e Pl 1%
EME ORI TR O M SHERAYE . 3E JETSMRITOMA , 254 (M LU E3E, BATR1S
W LY [ S I RIS SR I AR [RIROT T AR5 M L8, THE 1S L RO A5 1k
. GER RO LB X5 0 LUAS I 45 ST 5, RODEK, PMRMEFS(ERRA, AR
EUG 5 AN . HAPROLEE 0~ 0. 1506, {0 by 52 s A28 A #4354 ROTELA1490.60 ~0.75
W, (FME LSS, 18 BIUROIAIIERLL B4 0.60 ~0.75 2 18], A5 &5k /I I 25 5 ok
RN TR 2, CRIE(EIE LUAT DURE P AR A1, A IS S 2 s e i (5 R S M

[R8IR] BEIARAUS ; (R, BOGHIIKIY; FEMGRMS ;A A

Abstract: Objective To research the effect of the change of region of interest (ROI) on the signal to
noise ratio (SNR) detection based on the regulation of metrological verification implemented in some
areas of China, so as to proposed a suitable proportion of ROI to improve the objectivity and accuracy of
the image SNR’s evaluation. Methods Automatic evaluation module was developed based on phantom
SMR170 and combined with SNR detection principle. SNR with different ROI was evaluated by this
module, and SNR trend changing with ROI was discussed. Results The change of ROI had a significant
effect on the SNR results. The value of image noise increased with the enlargement of ROI, while SNR
of the image reduced accordingly. Conclusion It is suggested that the selection ratio of ROI is between
0.60 and 0.75, which effectively reduce the artificial measurement error and ensure the evaluation result
objectively reflected the performance of the imaging system.

Key words: magnetic resonance imaging; signal to noise ratio; region of interested; image noise; test
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Study on the Ultrasonography and the Correlation Between Testicular
Microlithiasis and Varicocele
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[ =] B8y B2 E ( Testicular Microlithiasis, TM ) S5¥5 & kithi 5k ( Varicocele,
VC) MR RIBACHE . Fik FIBHES T T TMEIFVCERF 10967 414, ARIETMARIE
Sy N MR S GE ( Classic Testicular Microlithiasis, CTM ) FlFR 4 Y S2 ML/ 5E ( Limited
Testicular Microlithiasis, LTM ) , FHrpiCTMZ35%1, LTMAL 7401, FVCEZE 4 R TG K
fikiili5k ( Subclinical Varicocele, SVC ) 2020, VC I 2045, VCII 20245 Jx VC I 202041, i
JH ARG A 43 59000 R A NV CRNZE MV C R Valsalvais B 19 i K A% (DV) |, 4 TMAM L
VCoHgitisett, &8 AAMMVCHDVAl (0.27+£0.06) . (0.22+0.05) cm, P2 LA
ZFRAGITFE L (=-6.141, P=0.000) ; TMAMH5VCHRHIENE /30T 25 57 B G = 8 X
(¢’=3.225, P=0.532; r=-0.01, P=0.916) ; CTM4]. LTMZ4IAYZMVCHIAL I VCHIDV L4
a2 A G L (F=12.375, P=0.000) ; CTMZhZ-MiFnA MiVCIDV LA 2s A geit-
T (P=0.005) , LTM4LHZEMIAAMIVCIYDY F 2 A Geil2#7  (P=0.000) , 45 TMA
FEVCERF M ZAMVCIHDVIH B AAMDVIETE, HAREUATMAIVCH# Z 1014 HHHE 5
[EEEIF] SEAGARE; AR, AR RREkilk

Abstract: Objective This paper aimed to explore ultrasonic manifestation and the correlation between
testicular microlithiasis (TM) and variclcele (VC). Methods Retrospectively analyzed sonogram of
109 patients with TM and VC, and divided into the classic testicular microlithiasis (CTM) and limit
testicular microlithiasis (LTM) according to the sonogram of the TM, CTM group 35 cases, LTM group
74 examples. The VC sonogram was divided into subclinical varices (SVC) group 20 cases, VC 1 group
45 cases, VC I 24 cases and VC |l group 20 cases. Application of the ultrasound measured the left and
right VC Valsalva test the largest diameter (DV), to analyze the correlation between TM parting with
VC grading. Results The DV of the right VC was (0.22 £ 0.05) cm, and of the left VC is (0.22 + 0.05) cm.
There were no significant statistical difference between the two groups (#=-6.141, P=0.000); there was
no significant statistical difference between TM parting with VC grading (y*=3.225, P=0.532; r=-0.01,
P=0.916); TM (CTM group, LTM group) and VC (left and right sides of VC) of the DV had a significant
difference (F=12.375, P=0.000); the DV of VC between the right and left comparison was significantly
different in CTM and LTM (P=0.005). Conclusion The DV of left side in patients with TM and VC was
significantly larger than that of right side, and there was no clear correlation between TM and VC.

Key words: testicular microlithiasis; ultrasonography; sonogram; variclcele
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SEHLMATRE ( Testicular Microlithiasis, TM ) 19 &% HL
IR T, BEAH AR S ILRY R M P 7, 2
DASR I 73 A0 1 52U RS /N T8 B B NS A kL R R AE 1 20 DL
Y. TM ZLIGIRAER, K BE L TH R, 2
RUAGAS . REVRUT AR T DA A7 A i T B IR i o g & B 1
A SCHRRGE PTM Z2 58 R E R R . R oK 2R ik il
5k (Varicocele, VC) 75, HZEWHE M 5 A FHIIGE,
TM BEANFIE M LIH R 17%~23%, 1A E R EE
BICAIER AR 3.1%~6.9%, FIL TM tHEF[iEA
BAE M E B R, VO 2 F Ik R0 32 BH sl i 2
RERRAT, MRS, K 2R IK P 0% I s 1T S0 Tk A
ik B H VC SRR R AN T AT AE 85 UL A SR
Z—, AWFRETHT TM 585 VC 42585 HA
Kbk

1 BRIk
1.1 IR B #

PEHL 2016 4F 3 J] ~2016 4F 8 H i H KPR RE S FH 112
SR, AR AT N Y B RO 2
WA TM G VC 3 109 i, 4Rk 19~52 %, F344E
% (31.61+635) %,
1.2 E5FHZ*

>k J] Toshiba Aplio 400 F 4 2% i) 8 75 12 Wi, 44k
B 14 MHz, SBEBUDEMY, $5EZE, eI 2
M. ZMEHERRNEY, 03k 2 & Cr 8
KM (DR), Valsalva I8 (W KNE (DV) FIR
FELLE E] SRS L
1.3 TMiS Wi tn i

Deganello 25 1 S8 4L AT IE 43 o 28 ML R 52 30 B £
( Classic Testicular Microlithiasis, CTM ) FIBRI % 52 AL i6
JiE ( Limited Testicular Microlithiasis, LTM ), JLE 1. CTM
RS AE YN RE R 5 AL B BARTE 2~3 mm
B SRR BN, SR o 52, LTM RS2 LN AR 0] 7 2
AHE ST AR, BAAAEDHEE <54, HER
<3 mm,
1.4 VCEB R iR

S I 1 BsF DR>0.18 cm, Valsalva i % DV>0.2 cm,
H T>1s. [Ahg 2 LA EhsiE = izl Ve, ARG
IR BB A2 WRRE VC 23 A I RS Z2 k7K ( Subclinical
Variclcele, SVC) ™. DR 0.18~0.21 ecm, H T 1~2s; KU
Kol RAUKG = ik ft ok, G RS 2= Dk tf ok o3 =9,
VC I % :DR0.22~0.27 cm, H T2~4s; VC Il % : DR
0.28~0.31 cm, H T4~6s; VC I % . DR>0.31 cm, H
T>6s, LK 2~3,

B X4 nEFmie s
E: A BB EFNM B FRA . FIEFATILRG SR
BEE (=S5ABE AL ) ; bRAAE MG EFILE. £
HEFA T IR ERES F (<SAZEF L)
a N B

B2SVCEVC I & F14A
E: aSVCR K M#2250.19 cm; b.VC 1 &% K M42%0.24 cm,
a . - ¥ b - - -

A3 VCIAAZIMA F14B

E: aVCIT AR K M22029 cm; b.VCITZ R K 1424044 cm,
1.5 GitEFH*E

K SPSS 20.0 F AT G240, B R 4
XPECRRERTEL (% ) #5348, TR PORHIIEL + FRfEZE (X £5)
TR 5 A EBCR T e ke, SRy 25500 Ko/ N 3
ZHEIAT R, TR KSR, DL P<0.05 2R
EE NS -9

109 5] T™M 4 3 VC # #% , CTM 41 35 1] (32.1%),
LTM 4 74 ] (67.9% ), XA TM Ay 84 5] (77.1% ), Z=M

hEEFIESE 2017F532% 048  VOL32Noo4 71



R F B A

TM 4 18 il (16.5% ), A1 T™M Sk 7 i (6.4% ). CTM ZH[1)
TEHAFRS (32.83 £7.10 ) 4, LTM 4110 T-H4F#5 (31.04 £5.93)
%, W 2R TG L (21292, P=0.202), SVC
I AR (33.6427.16) 2, VC T 41 1 ¥ 4E I
(3121x6.11) %, VC Il 4119 FH4E 1 (3024+5.68) %
Foe VC MBS (31.61£6.35) %, 4 HINHER LE,
XS TG T EE L (F=1.838, P=0.164), 4ifl] VC [¥J DV 2}y
(0.22+0.05) cm, ZEMI VC A DV B (0.27+0.06) cm,
L 22 A Gt 2E 7 L (=-6.141, P=0.000), CTM 4 .
LTM #1400 VC R4l VC (/) DV H#4 18122 54 S i
&Y (F=12.375, P=0.000), W31,
1 CTMZ8, LTMZ88) £ MVCH A MVCHDV LR

28 5| A AR R B (cm) 2 AF & #Hhk (cm) P
CTM%1 0.16=0.11 0.25+0.07 0.005
LTMZ%8 0.19 = 0.08 0.26+0.07 0.000
P 0.798 0.651

T™M 5315 VC 53 R ISR 22 % e ge i 4 X
(¢’=3.225, P=0.532;=-0.01, P=0.916), W32,
F2 FNMBRESREVCHy AR E M (4])

28 3 svcza vCIlza vCllaa Vvcliza it
CTMZ 7 12 11 5 35
LTMZa 13 33 13 15 74
At 20 45 24 20 109
3 itie

T™M EH S BWEREAH —EHER Y, HIFE AR
AN b BN SERERE, Bi 1 2 S AR B ZE AR ) i
WA, IR AR T . MR SO (0 20 e
A ST E B, TM B R A R,
P P R PR 1 SR/ N IE i /), SR SALSIC T P 4
SR SRR SRR B, ANRER R, R iR bk
2 TG R I S AL AL/ NSl b A L 2 K0T o B S
ERFAE B AR ARGE — B0 ™, O BT LU 20 7 D 1
ARG 0] 75 B BOEAT 20 R, A HGE Ay T™ 5 J5U% VR
H—ERFR, WOEF R TM JGRENEE 6 M ~14FEE
A, WSS R KA b A0

VC TG R TR B IR ik 63.64%, I
SUEAT [ RN AT RE 5 SORER K MLRORHT ,  SEALBRG R R
itk S AL PR B4R AR AT P S 5 T RE- S PR 23
WEEFALAT —E R M, AT BRI EE AL L MK
FRPHE R T K o S AL ) 2B A2 400, S ) 0 A B L,
AT HNJE SR A, B Y6 A AR R 1 S5 A4 R
IRPHG R, IR P 43 WA ZE AL AT TR A A e s
KT REERIIES, BIERE S, WEERER, iE 3R
TESNRE S T, MR B 350K Y00 B0 2 i fE 1) 2473 1
W, HWZRWERMEE, FERBERE . HA
VC WA AT E, 2B Ghrfe e R i hkiG %2,
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B BIPEA R 2, i R L filas 6 A 5 2211
IRBE IR Z55, B AR BAZEN S L AN RERC & 4 I
M9, I mXT VC I HER W 67 i+ To A
FMVTAL SR FR K NS BAEEY TR AR RO, AT LAVER 1T
i VC 439, FT i WEAl VC iRIT ek .

BESR TM Al VC B0 BT H —E i, IAmE
Z RS FEAEA M . ARBFITES R A TM 43 8 VC 4y
PARSCHE BT 22 TG 2478 X, U T™M Hl VC 2ZFA
ML FE R R 2 L ABIFSE 45 SR S BRI 25 1 BT a5 R — 3L,
FRUBRFHE P TM 5 VC Z [ KR B R Mg a5
HAH VC At ILMNS AR E T, VC ™, S
RN AR 2, P RIEAOE, PSR as LR Ve
AT REE AU NS A R IR 22— BRERAS U o S AL
INEABUR S VC I S BUIEAR G (Rs=0.25, P>0.05),
TRFE AR VC & TM Jh e A3 R &, BN = i)
TG, TR A U U AU NS AR RS VC il
5|52 IUAE IR B AR BR AR, 1 VC & S ALM NS AT K
T EEIERY, B R KHICE ., A4 U B R T™M
RARAM, 5 VCHBMIE, FH4E TS EA R TM 1Y
2RI E2 T H, HAtE N ET TM 5 VC A
PEFFEHGE AR RS, HES R — 220, %5 LR
FEEROIEBCAR, GeitE R A —B0H —E 1
Fo Aa ATEU T REEAR A ICEE LR = B0 i v i vl
Stk

CTM 4 F1 LTM A 4RI b 2 R RS 2B X, 5
SCHkARE R — ME SVC 4, Ve 14, Ve T4
K VC MR AFES Hede h 22 S g4 5 5

4 &

EBFAE R VC R TM [ R 7 vk, BT VC I
Kott, B K T™, X IRSE 5 PR B AT i
WA YT 10 & UL, I ELRR P LA 15 (58 Bk sk %) AR i
TM Hl VC B EZE T
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Evaluation of Real-Time Three-Dimensional Echocardiography for Right
Ventricular Function of Patients with Systemic Lupus Erythematosus
Complicated with Pulmonary Hypertension

=k
POOF A — N R EERE B,
PUF- 136001

CAO Bai-yu

Department of Diagnosed Electrical,
Siping First People’s Hospital, Siping Jilin
136001, China

[# Z] BRY S 5LH =258 50308 (Real Time Three Dimensional Echocardiography, RT-3DE )
X RGEMELLBEARHKE ( Systemic Lupus Erythematosus, SLE) &Jf:ilizhfikiE % ( Pulmonary Arterial
Hypertension, PAH) BHALIEEITMEER . FiE HEH20154FE3 H ~20164:2 H [0l TR B ITHY
SLEAIFPAHBE LS540 (ISR ) . D kIRl T IR A i (e T 544 (X HRal) o f il
S B UPAHFRRE A A BE A (Il B kIS4 FEAE35 ~ 50 mmHgZ 1], 3041 ) e el (fifi
kISR E>50 mmHg, 2441) o XIS AR E A0 BB A B ZAF (Right Ventricular End-
Systolic Volume, RVESV ) | #F5KkAKWIZF (Right Ventricular End-Diastolic Volume, RVEDV ) |

4 ( Stroke Volume, SV ) . HJifil43# (Right Ventricular Ejection Fraction, RVEF ) . %73k
AW AL (Right Ventricular End-Diastolic Area, RVEDA ) | i A WIHEFL (Right Ventricular
End-Systolic Area, RVESA ) | Wi AL ( Systolic Stage Area, RAA) . MHAAE{LZE (the
Rate of Area Change, FAC) . &Pk ARMAT L ES A OENEZ L (Right Ventricular And Left
Ventricular, RV/LV ) . =4I IMLRHEE (E. A) | iz hl [ AN IRET 5k 2 sh i FEE
W (e) . Al () . “RIPRRAE S S (s7) 1. 4704840 (Myocardial Performance
Index, MPL) . gkl L5510, SR R EEHEH 4 0%ERVEDV, RVEF K
RVESVAE ) 83 5 FIE R R4, 25H 50 %8 X (1=7.896; 8.039; 9.031, P<0.05) , i
SVZES TG ERE L (P>0.05) 5 HEEHEH LA OERVEDV, RVEFXRVESVIEY % 5
TR, ZRAGHFE N (1=8.534; 8.127; 9.542, P<0.05) , MSVEFTLIT¥E X
(P>0.05) ; XF4RREZH K v e BEAH 500 A () AR 8 (1=-1.237; 0.145) . W&k (1=1.543;

0.761) . #FIKIE (£=2.013; 0.308) MAKFHAGE (1=-1.779; 1.381) PIMGLLEL, 2 HRIRAA
GiitaEE S (P>0.05) 5 APE RS HALS AR L 22 3B G it 2 3 (1=7.893; 1.608,

P<0.05) ; SxfME4IN L, B KR EELARV/LV, RAA, RVESA, E/e’. MPIUIR T
(£=3.896; 3.039; 4.031; 4.332; 3.733, P<0.05) , FAC. s’ Ke’ B/ (=3.824; 3.918,

P<0.05) ; [RIEAREA S REEAME, sPAP. RAA. RVESA. E/e’. MPLKs %-481n2: 5 3
(z—4 731; 4.057; 3.938; 3.682; 3.781; 4.375, P<0.05) , £5if RT-3DER[UEHINT R E A OER
T DIRESE DL TIPANY RS BIG PR S IMARAS B HEmf (5 B, SIRTT 7 R I PRl T R A

I, ﬁﬁ%%ﬂﬁf“*l&*i?ﬁ%f‘@)ﬂo
[*%iﬂ] SER =R LS AOTIRE; REMEABIRAE; MishikmE; BaE s

Abstract: Objective To evaluate right ventricular functional assessment of the effectiveness of application
of Real Time Three-Dimensional Echocardiography (RT-3DE) in diagnosis of patients sufered Pulmonary
Hypertension (PAH) along with Systemic Lupus Erythematosus (SLE). Methods A total of 54 patients with
PAH and SLE were treated in the hospital between March 2015 to February 2016 (Observation Group), 54
healthy volunteers in the hospital were selected as the study group during the same period. According to the
degree of PAH, the Observation Group were divided into mild group (pulmonary artery systolic pressure
between 35 ~50 mmHg, 30 cases) and severe group (systolic pulmonary artery pressure>50 mmHg, 24 cases).
Comparative analysis of Right Ventricular End-Systolic Volume (RVESV), End-Diastolic Volume (RVEDV),
Stroke Volume (SV), Ejection Fraction (RVEF), End-Diastolic Area (RVEDA), End-Systolic Area (RVESA),
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Systolic Stage Area (RAA), the rate of area change (FAC), Right Ventricular and Left Ventricular end-
diastolic inner diameter ratio (RV/LV), tricuspid inflow velocities (E, A), annulus motion haste (s’, e’, a’), right
ventricular myocardial performance index (MPI) and systolic pulmonary artery pressure among groups.
Results Compared with Control Group, mild group and severe group showed obviously increasing right
ventricle RVEDV, RVEF and RVESV values with significant differences (=7.896; 8.039; 9.031, P<0.05),
no statistically significant differences in SV (£>0.05); compared with mild group, severe group showed
obviously increasing right ventricle RVEDV, RVEF and RVESYV values with significant differences
(=8.534; 8.127; 9.542, P<0.05), there is no statistically significant differences in SV (P>0.05); compared
with each groups, age (r=-1.237; 0.145), systolic blood pressure (r=1.543; 0.761), diastolic blood pressure
(= 2.013; 0.308 ) and body mass index (#=-1.779; 1.381) without statistically significant differences
(P>0.05); the heart rate between severe group and other groups with statistically significant differences
(=7.893; 1.608, P<0.05); compared with Control Group, mild group and severe group showed obviously
increasing RV/LV, RAA, RVESA, E/e’, MPI (=3.896; 3.039; 4.031; 4.332; 3.733, P<0.05), FAC, s’ and
e’ significantly decreased (=3.824; 3.918, P<0.05); while mild group compared with severe group, sPAP,
RAA, RVESA, E/e’, MPI and s’ with statistically significant differences (=4.731; 4.057; 3.938; 3.682;
3.781; 4.375, P<0.05). Conclusion The RT-3DE can evaluate the right ventricular volume and function
of patients accurately and help the clinician to obtain more accurate information, which provides a great
convenience for therapeutic schedule. Therefore, it is worthy of further promotion in clinical use.

Key words: real time three-dimensional echocardiography; right ventricular function; systemic lupus

erythematosus; pulmonary hypertension; color Doppler ultrasound

43255 R540.45; R593.241 [ RIS B
doi: 10.3969/j.issn.1674-1633.2017.04.020
[3CE 5] 1674-1633(2017)04-0074-05

gl

RGNLLBEARHE ( Systemic Lupus Erythematosus, SLE )
B BB TN LI — Rl 1, 2 A e pIL
BONE R, HATARZSFE MRS, e RS W
W TRIME , I PR i DRJCTR R 2 W T il SLE [ &
J& A i s ik =5 . ( Pulmonary Arterial Hypertension, PAH ),
TRy B AT O R SRR, 5 R A e R AR
KW B BESTHARAEEE LR, IfRHEZH K
T IR A O PAH R AT R TR A, JEk s T
BENRR, BRI ZEE Y AR T A ORI K
IR 2%, H U R0 3 B AR 2> B F SLE & Jf PAH
BENAOUIBETEM . SERT = 4ER 031 (Real Time
Three Dimensional Echocardiography, RT-3DE ) J&i8 R[5l
FERSRICI, TS A A0 AR B, hiRss
HETEA B T-BL, AFFFERRE 2015 4F 3 A ~2016 4
2 A TR BEIRIT B R ST BEARAE & I i ol ik v 1R R
54 B RS IE R 54 BlEATORE, BURGEINT .
1 ERYS Jyik
1.1 — R

BEHR 2015 4F 3 7 ~2016 4F 2 7 [ TH BRI (4 SLE &

JF PAH GBFAL 54 5] CWERAL), Skl FIRBe ks i fa s
H#AGB A 2016-07-13 %= B H. 2016-12-04
YEH¥RAA . 363046903@qq.com

IR 541 (XTREA ), B gL B4 DL PAH B4 Mg
BELH (i3 Bk 4 FEAE 35~50 mmHg 2 7], 30 4] ) K rh
BEA (WK 4s s >50 mmHg, 24 1] ), WEZ4H . BEH
24, LB 2 6], TR 34~74 B 2], SFIAER
(6139+5.83) % ; XHA4L . B 31 4, wibid 23 f7l, 4F
W ATE 33~76 % ZIH], PR (62.03+639) &, P4l
AT ARSIy TR L TC B 25 5, BT TT
Hetk (P>0.05 ), AR R BE R A0 HI 2 5y b1 T
1.2 NB K HE BRI

ANABRHE - F56 97 F R ERIERES (ACR) HilEH)
SLE igrife ¥ & ol . . BELEEEASRAE
TR, IR R BEAR AN KB A B
[l AL MEEE

HEBRARAE « P& HF. BSHE EEA RN
PRGNS, R 2ZEE ; BEARNKE S A HE
HIE 5 RO AR -
1.3 UBRFE

KM Siemens Acuson SC-2000 ¥ (0.2 3-8 F 12 WSO
BEMATRAY, TR =475k 4Z1c, Mid 1~4 MHz,
JEB = 4R £ 90° X 90°, YR 16 cm, KAFi;, MFEEA
MEM, EROHE . IR, F 4R s
FE RN LR SR =4, IBERE IR, R 1~2
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e I ENR o 4 AR EUR O T4 B DRe s B ik
4, AL A ST ET AT (Right Ventricular End-
Diastolic Volume, RVEDV ), 770> % W 4 AR W1 25 F (Right
Ventricular End-Systolic Volume, RVESV ), i 4 ( Stroke
Volume, SV ) JH1i1434% ( Right Ventricular Ejection Fraction,
RVEF) #8617,
1.4 MBIEIR

Xt HEWREE 45 41 5 % RVESV., RVEDV, SV, RVEF, #}
SR AIE AN (Right Ventricular End -Diastolic Area, RVEDA ),
Wi A AT AL ( Right Ventricular End-Systolic Area, RVESA ),
W A E FR ( Systolic Stage Area, RAA ), HFVEILE (the
Rate Of Area Change, FAC ), i ARIAf LESALENRE
Z It (Right Ventricular And Left Ventricular, RV/LV ), =2
M MRS (E.A), AT IKINE ShHE E g (),
Al (@), ZHIRAWEEZ SR (7). A%
( Myocardial Performance Index, MPI )., fili shfikisc4i FE 55180
1.5 FitEFH*E

AMEFE A B R H SPSS 18.0 Ge T 2- 4k 4 i AT
Gerteeortr, R 20 il i sk Z A mxs b, ok
H Pearson #5C /3 B4 T FAC 545 S8R 04T, £
L ZE DRI fE B IR 2R ] Logistic FIH 437, i P<0.05
2R BEAGEE L

2 iR
2.1 RT-3DENEZAHEEAEIGIRXTEL
SRT-3DE #6: i (1442 1 4H A i 40 #4703 RVEVD

RVEF J RVESV {H# 1 3 = FIEH XA, ZRA 5t
=X (=7.896 5 8.039 ; 9.031, P<0.05), i SV 2% K51
RN, (20.116 5 P>0.05) 5 P EHFELH B A0E RVEVD,
RVEF J% RVESV (¥ W3 m TREN, ZRARITFEX
(1=8.534;8.127 ;9.542, P<0.05), ili SV ZFTcgit L,
(=0.089 ; P>0.05), EARIEHILE 1,
2.2 ERBEHEEMBFRTLE

o} % E A B Hp R RE A1 5 6 R TR A AR IS (6=-1.237 5
0.145), Y4k (=1.543;0.761 ). %FikE (£=2.013;0.308)
AR RS H (1=-1.779 ; 1.381) FiM L4, ZRIHYARA
BEtam L (P>0.05) 5 i A O3 5 HA A 2 AH L 22
S G FE X (=7.893 ; 1.608, P<0.05), HAKWE M
Wk 2,
23 EREHFEFOHESHIER

5xh Al Xt #2E Ko E E 4 RV/LV., RAA,
RVESA. E/e’. MPI B T1& (£=3.896;3.039;4.031;4.332;
3.733, P<0.05), FAC. s’ J ¢’ Wliid/b (+=3.824, 3.918,
P<0.05); [A] Bf %8 B 20 5 b 55 B 40 4 [E, sPAP. RAA.
RVESA. E/e’. MPI ¥ s* %48h5 24 5 35 (1=4.731;4.057;
3.938;3.682 ; 3.781 ; 4.375, P<0.05), EMIEHLE 3~4,
S = A AT O E BRI RESHOLIE 1,

3 vhig

SLE B—FMHEK L RE . LB A LF A Fhiikn
PRI A B s Bt TR NA KB SR A Sk
G 2 AW AU 7, IR L] B4 A4 R g

k1 BB A ISR

il 1) 2% SV (mL) RVESV (mL) RVEDV (mL) RVEF (%)
B8 28 54 40.96 +9.79 36.09 = 6.69 69.53 = 13.56 56.79 = 8.57
M 30 41.64+9.97 44.19+7.83 79.03 = 12.90 50.38 £6.20
iV &l 24 41.99£9.63 53.78 +8.01 96.89 = 15.06 45.79+7.73
t (BB /3R 0.274 9.031 7.896 8.039
P 0.721 0.012 0.019 0.016
t (P EE/IATRR) 0.116 10.483 9.353 9.252
P 0.829 0.010 0.011 0.011
t(BE/PEE) 0.089 9.542 8.534 8.127
P 0.901 0.011 0.013 0.014
E: SV: H3%; RVESV: &S E 4% RY a4, RVEDV: A& TAKKIAA; RVEF: &8 F4h5%k,

F2 B % R A St
! ) %% NENPS) %5 B (mmHg) 473K JE (mmHg) BMI
bopictil 54 70.35 £8.41 120.45+12.78 79.54 = 8.06 21.07+3.29
2N 30 72.56 = 8.86 122.45+12.56 79.07 =10.90 20.56 £4.13
P E 24 98.74+9.23 124.49 £13.79 81.38 £8.06 20.36 +£3.47
t (3% F/5T ) 1.274 1.543 2.013 -1.779
P 0.901 0.803 0.723 0.956
t (P EE/IATRR) 7.392 0.761 0.308 1.381
P 0.201 0.612 0.815 0.624
t(ZE/PEE) 8.089 0.542 0.534 0.127
P 0.102 0.611 0.613 0.914

E: BMI: SR REH54.

76 HEESFiIEE 201748324 048  VOL32Noo4



R RF G R A

WESSIO I, QnpZik . Gy, SR LOE. BRE, b
WAL RS . MIWRLS ", ZRAE TG R 44 3,
IR N 4/10~25/10 J7, WIS B RS, FREM
B R A 7010~7510 1 7 R B2 T 54, 4
H10 : 1, BRELCh KRR, A KILERT B T
SLE &1 PAH BEIAD UL, %1 & m FR LA S LA it
BIFRLF4edl . SBKARERGAS . S Wi A 26 . Sk et
TR o IR AR AN 2, Wi A R, 3%
PRk B T A R e, AT B K
hRE R S5 L, R HREIET B E RN O, SR
LIANT SLE B LE K,

i R FP T A7 D DI RE R A VF 2 Fh, (R Xt
FEAE—E MR R O MY A LB R A 2
Wi, RETS I Bos B OIS AREE ), R % ek
B BT BEMARTE S 2 R R R LA AR, AT 20 i
DERR, BA M. Ritzsh, Ko e HEE
U HERAPE R AR A WAL DI RE R IT M — B

T Au] B — 2R Y)Y TE o HORO PR U e L s
BT RRESTEAIIE I AR HESR, SO0
A0 I R A R BR PR, I T0vR 2 I R s 1,
RT-3DE /&I AER I AH B A 2 Wi R, ZBAR W] SER
B RO = 22540 AR, el JUAM B i T D B
TR &, TN WA, XA DB S A
V) B 2 R R, AR R A 2 1 Sk e Bl 11
RT-3DE X470 2 25 AR S DI BE 55 Jy T & EA Mmoo
R SEIIL S

ABF5E h RT-3DE A6 W0 ) 4% B 41 F0 v 8 B 40 A8 A0
2 RVEVD. RVEF } RVFSV {H 3 i & & T 15 8 X 4,
MM SV 223 G243 L (P>0.05) ; PEEAHBREHOLE
RVEVD. RVEF } RVFSV {H#) 8 & & FHEH, 10 SV
PTG 2ERE o X 8 A B o R A 0k R A [R] () 4

B xTB, ZEAfeP EEM LR ZHREES T BRI

v, e, IR BT KO R TR RO AT L 22 SR
e adtBL; bEEM, ob B, BRGSO s SRR I, R4 R T 4 RV

FERE-S:0 0 N )2 ¥ 53

28 %) 1) %% SPAP (mmHG) RV/LV RAA (cm’) RVESA (cm’) FAC (%)

wEEM 30 85.37+10.03 0.91+0.05 29.96 +9.03 22.83 £6.03 30.47 +2.86
2y i1 24 54.33+13.17 0.69 +0.06 2037 +5.31 12.18 +4.37 45.02+6.01
P8 2 54 90.38 =9.94 0.43 +0.03 13.18 +3.27 992437 49.01 +3.38

7 : RV/LV: AR ABAECEE £0F NEZIL; RAA: K% KI@A; RVESA: &< K% KB @A, FAC: @AREE,
R BB HERFCHALK

205 E/A s’ (cm/s) e’ (cm/s) a’ (cm/s) E/e’ MPI

T EEA 0.98+0.16 6.83+2.37 6.22+2.01 7.63+3.16 9.53+4.31 0.58+0.09
A 0.81+0.14 12.06 +3.01 8.43+£2.78 9.79£2.26 6.02+2.42 0.38+0.06
B8 20 1.03 +0.23 15.88 +3.96 14.39+3.01 11.28 +2.31 3.83+1.57 0.36 =0.08

E: B/A: ZRBemiRRE; 00 ZRWOKG B RL; o ZRIFFIRIMEHRIE =%, 2’ ZRWIRARPEFHEREA
J‘é; MPI: f‘ugfﬁégi{(
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LV. RAA. RVESA. E/e’. MPI H] & F} &, FAC. s* Jz ¢’
W s /b s IR AL S P BE LA L, sPAP. RAA,
RVESA. E/e’, MPI J¢ s* G548 br2s 3. O Mm%
T MG B LA B B — PG R L G, R AR A
Bt NBIGZ ARSI 1 PR RE AR R AE 12 W 5] X L 5 H A
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Determination of Thyroid Uptaken Technetium Rate Based on the

SPECT/CT

XEM, KRR

P BSR4 W R A B B (R
W —BEB ) E¥E, T MR
210006

LIU Ren-cong, ZHANG Le-le
Department of Nuclear Medicine, Nanjing
Hospital, Nanjing Medical University
(Nanjing First Hospital), Nanjing Jiangsu
210006, China

vl

TR ST RHNZ BUZ AR ( Single-Photon Emission
Computed Tomography, SPECT ) /CT & —FhHiAH i E & T #,

[ Z] B Ao FRIREEIARSE ( Thyroid Uptake System, TUS ) i ANREMERHINE FURAR SR ET
R, RS E AR ("0, ) J& SPECT/CTHIZ B A% 1 HURIRBAS ShAER I h ARk . 77
% XFOOM I AR BRAGHES - T I3 AT, AAG20(1 B ki PE IR AR ( Gravesys ) . 15651 FHARAR
RARSHIFRIFHLRE LR o i A B " TeO AT A T A S HFHUIZ 4 A ( Single-Photon
Emission Computed Tomography, SPECT ) /CT ( 185 MBq=5 mCi) Wi/Z B1%, 1 FURIFEES R
FrfEEEEUE ( Standardized Uptake Value, SUV ) , H:HGraves)iig A1 HUIR I 4 525 Rl B2 32 A4 G i F
IRIRBEICGRGENE . 455 SPECT/CT/E sS4 (HUIRIRIEETR | ARt ICT S5 E AR IR
KME ) 7EGravespi ik, HYCEHARERAE, SoNERIRIEPLAEIE R (P<0.001) ; HTE4MTUS
DHCHT O SR O 4L, BESPECT/CTI 7 2 Al 1 FHRARAREBIGE (P<0.001 ) ; JETSPECT/
CTE S ITAZEC S FUR IS AT A AHDEME (P<0.05) o 518 SPECT/CTHAESE I TUSHES RS T
FEAfA HOR BREEETRE, XS AR IR AR A T il RS AN (EL

[5$17] *"TcO,; SPECT/CT; HURIMEWCRZLE; mmbEfl; brfEidin

Abstract: Objective Often the traditional Thyroid Uptake System (TUS) cannot accurately measure taken
technetium rate. This paper aimed to discusses the effectiveness of Single Photon Emission Computed
Tomography (SPECT)/CT after injection of **TcO, in detecting thyroid function abnormalities.
Methods 60 patients of thyroid inspectors were analyzed retrospectively, including 20 cases of diffuse
toxic goiter (Graves disease), 15 cases of thyroiditis and 25 cases of normal thyroid function. All patients
were administered SPECT/CT after injection of “"TcO,, calculating thyroid uptake rate and Standardized
Uptake Value (SUV), 20 Graves disease and 15 thyroiditis patients accept traditional determination of
TUS in the same period. Results SPECT/CT quantitative evaluation parameters (thyroid uptake rate,
average and maximum of standard intake) largest in Graves disease, followed by thyroiditis, minimum
thyroid function in normal (P<0.001); TUS significantly overestimated the thyroid uptake rate compared
with SPECT/CT (P<0.001) because other "TcO4 sources in addition to thyroid contributed to the
thyroid uptake rate result by TUS, whereas the SPECT/CT quantitative evaluation parameter with thyroid
hormone levels has better correlation (P<0.05). Conclusion Quantitative SPECT/CT is more accurate
than conventional TUS for measuring *"TcO, thyroid uptake rate, also has important clinical value in the
diagnosis of thyroid function disease.

Key words: *"TcO,; SPECT/CT; thyroid uptake system; quantitative evaluation; standard uptake value
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P e B RN ME 45 B {H ( Standardized Uptake Value, SUV )
FEE BRI P DA RIE, e, Suh MM %A B R A
SPECT/CT B #% Wi 22 AL 1519 SUV (B I a0 5615 2571
AT AR

PmTeO, [A B HE—FE, AP R s kA
FHCR BRI I A AL, R BB 5 25 2 DA F AR AR T B 1) —
DEBER, BRI RN 03%~7.0%, LT 4~24
h BB B 6% ~35%7 . B R B 5 5 o5 1 5 7R 1
"0, 15~30 min J5l5E . T4 HPLHLE, w1ih
REEM P TcO, 285 WHVRBR TS, " TeO, i B AN Fa e &
FHODR B 18 S a5 A BHOR SE I AN R Y — D> E 2R A, 55
— AR 5 R BRI R 2 A G, IR SR
R IR A5 92 3 A AT SE MR e, L SORT A g e 22 g
RIRTIRER S LW A I /ER, bl Graves Ji FE IR
P HR IR 5 o

SRMT, DR % 40 45 52 300 5 PR L S 30 N 25 2 i
F U REA O RO F v, BRI R O P
MG KRS8 T PR ARAEAS R M R 5 " TeO,
B HAS . AL SPECT/CT I H T HUIR IR 4R AR AY
WZE, I HART SPECT/CT Jirfd SUV 78 FUIR BB 45 L
P TERUH

1 BeHS 7k
1.1 R E R

UL 2015 4F 6 H ~12 H IR B i% B =R} 60 il F AR R AE
K, MRS EIN2 W, 43 Graves il (20 47 ), H!
ARIEHLREIE R 4L (25 1)) RIHDIRARAR L (15 61 ). LT
SPECT/CT Wi 2% A% R T3, i B3 T4 F1 TSH &, H. Graves
o FITHE R R R R84 [ e 02 32 A e 1) HEOIR AR BB 52 3, 3L
Graves S HBIR 6 : 14, FHJFRSY (423+165) % H
IRIRRA T L BN 5 10, SFAFE (452+175) % 5
ARERLREIE AL A LBl 8:17, PR (465+167) %,
3 HBEM TR E G222 5 (P>0.05),
1.2 LW H*
1.2.1 1558 BUR IR EBICR Ge B 5

K FH B AR BRI B & 48 ( Thyroid Uptake System, TUS)
DU B DR AR AR 2% o W0V B T I T S 8 O P T
VISR SR ARG A M 4, SRAERTRIZN 1 min,
BE TR ORI AR, A (1) BoR MY,

HIALBTAR - AR AL y
TSR0 a1
1.2.2 SPECT/CTHZ 14

SR FFI L4300 3 5 i A0 s S s o " TeO,
TR, VEST SmCi TcO, 20 min J5, i#£47 SPECT/CT ( Symbia
T2 8, VITF) WiR AR, %, XA EEieT 60 s (9
AR, SR JE XSS AIS R #E1T SPECT Wi)Z WAR, )5
HEAT CT W2 AR, P2 R RSy 128 x 128, fig
WKy 140 KeV, REF M 10%, CT EUER R 512 %512,
1.2.3 SPECT/CT:E i 6 hr

(1) HCARMRAEE 2 o MRS 1 S0 i 5 O e v
BE L SPEFE]. SRAERTE] . SPECT/CT 4459048 ZESHE 4.,
AT SPECT/CT [ 45 (1500 et B 4420 i AR I 4R X 3l
s,

(2) SUV FI{EFI SUV e KAH « R T+ 2 5 XT
FFOBR AR CT A W7 137 [ {4 T Bl X 732 S22 ) i, AR R
R = 248 SR DX IS T B L R AU P 355 A
N, I SUV SEEE AT SUV e kAT A=t 2) f (3) 44
R

'ﬂ’[)\ﬂ%%lf%%rus =

100 (1)

TR TG BE/ROIATR

SUV ean = /
" A AR AT (2)
TR AR R/ ROTIAA
U = = @m) )
EAF R PR T

1.2.3 Geilh2¢rik

K SAS 9.2 B B HEATAL B TR BORILL (X +5)
T Wb, R0 B R B R, dE
IE AR R 2 BRI Kruskal-Walli K36 F1 Mann-Whitney
U Kige, It 2 (A A DGR Spearman S50 AH
Bk, P<0.05 HEFAGIHE L.

2 &0
21 IR ERELR

FR IR SE B =R AFR RS T3, Wi T4, TSH, TSH
ZARGUARBAYE FIOR R PUARBEE, 25 R0 1, oA
Graves Ji 7= A= e i K V-1 25 T4, T3 AR/ NKSE ) TSH
(P<0.001), H TSH ZWRHTARE N B, SOR ARG ABH
H946.3% ;5 HURMR 28 5 H R IRAILRE IE & 7= A= 5 = K19 T4
AEEAKSFAG TSH (P<0.05) 5 HURBRVLAEIE B RIS 15 H
B FAR IR, TR BTARBAYE N 6.7%.

k1 TRIRE BT EIIRT £ oI LER

5 AR GravesJh 21 R AR AUAE LB 40 VR K 48 PiE

T3 (ng/dL) 259.30+136.1 118.30+16.5 116.10+21.8 <0.001
# B T4 (ng/dL) 2.66+0.92 124+0.17 1.47+0.39 <0.001
TSH (ulU/mL) 0.07+0.04 1.62+0.91 0.84 +0.95 <0.001
TSH A AR FAR FRAE (IU/mL) 100.0% 0.0% 8.4% <0.001
AR B B (U/mL) 46.3% 6.7% 25.3% 0.056
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2.2 SPECT/CTE &

SPECT/CT 72 &t PEAG 45 S L2 2. 3 41 /83 B9 R R
PR M ARSI #2255 (P<0.001), HH Graves iz
i, HUOEHUIRIRPLREIE WA, AU IR 241 ;
SUV FHE M SUV I KL BLRALA A, H 342
[ e B GeiE 225 (P<0.05 ),

2.3 SPECT/CTEES# 5 FRIFHEKFHEXE

F 345 T SPECT/CT & & 2 5 W IR B i & K
A e G . i REAT PAETT 20 . (D #E Graves Ji§
2, HUORBRE A R 5ES T4 KF B 2 09 AR ek
(R=0.673, P=0.0183), 5 T3 7K & H 47 1% % Hh 1F 40 56 H
( R=0.493,P=0.0532 ), 5 TSH /K JC B &AM (R=0.325,
P=0.2132) ; SUV SE¥{EFI SUV B R H 505 T4, T3 #l
TSH ACFBI T 5 @ AEFARARILBEIEF 4L, HURAREE
PR Y T4 T3 Al TSH KRG R E A G (P>0.05);
SUV - SUV e KAEH 5 TSH K FRIEFX ; @ 78
FURAR R, HARIRES . SUV FEEM SUV i KA
Y508 T4 K205 (P<0.05), HI5 TSH K4
EAAYE (P<0.05), SRS T3 KFTEAHENE (P>0.05),
2.4 REFENEFRRBRSENILEER

Graves Jjg 4 F FFR MR8 41 [ 12 32 A5 58 1) R IR B s
B3 SPECT/CT iz, WiFMMIAT PA 25 S LR 1 FiI5k 4,
K TUS RGEME Y HUR IR ET 3 (7.84% £4.21% ) 3
& T SPECT/CT 77 (238%+3.13%), S HAS %
X (P<0.001), i ME A SR, A
HURBRBLST PTG R . AR (AR . TP AR . DR
) FIHDRIRBE R AYE (7.18% +6.19% ) 5 TUS il
ZER I EME2ER (P>0.05), YT BRI E T 1A 358
PRIFE %, Graves Jig 235 1o 35 = F HUR IR R 41 ( P<0.001 ),

a 104

T

S
"
&
L *
—_
T T
TUS SPECT/CT SPECT/CT
AL HR 3 TR AR+

A1 TUS#=SPECT/CT:M & P 4k I 213 % rhdz
E: a R B MR R TR WORIR AT & bR JASPECT/CTH %
M E AR KRR R BAe, L PR ERERMISIE, BERK
ATHATR, GERROENEL,

K R R PRI R 0925 R (%)

GraveJi i YRR K 48 Pl
TUS 11.08 £4.16 4.96+0.83 0.0003
SPECT/CT 4.62+3.29 0.38 £0.44 0.0003
3 itig

FRUDR FR B 4 2 B e FHR IR 5 B D RE A 20 B4R AR,

%2 SPECT/CTE ZF4E 4R (%)

FeAr GraveJa 21 IR BEAUAE B 2 VKA K 2R
VR AR ARAT R 527+5.18 0.79 +0.51 0.32+0.41
SUV-F3#44 82.67 +50.32 33.25+23.16 11.36 +13.32
SUV % K14 196.14 = 25.64 45.68 £30.19 26.38£3227
43 SPECT/CTE & 445 P KA F AR T o484 1
HBTA T3 TSH
RIA P{A RIA PIA RIA P
GraveJi 4 (20)
TR R4S R 0.673 0.0183 0.493 0.0532 0.325 0.2051
SUV-F3414 0.285 0.2678 0.196 0.4675 0.321 0.2113
SUV % k14 0.302 0.2379 0.264 0.3318 0.287 0.2639
TR MALAE B 40 (25)
TR AR AT R 0.104 0.6637 -0.176 0.4829 0.324 0.1473
SUV-3414 -0.223 0.3534 -0.0836 0.5543 0.673 0.0012
SUV & K14 -0.298 0.2029 -0.145 0.7128 0.646 0.0021
KRR £ 28 (15)
T4 R -0.628 0.0243 -0.0472 0.8765 0.751 0.0031
SUV-F-3414 -0.765 0.0053 -0.151 0.6328 0.802 0.0010
SUV % K14 -0.7753 0.0047 -0.02479 0.9218 0.810 0.0008
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TE FFUIR BP0 2 12 Wb B S BRI R (i
L SE I AR AR ERA5 3oR F a7 S 2 e i P (EVS . BA0R
s U7, B BRI A N R, 3T SPECT/CT
FE T TAZ B2, AR H SPECT/CT
5 BRI SR, HLBI A SUV #E47 BEM B IR IR 85 45
itk

IR B S 56 28 K e 45 SR T 1, Graves i FE O I B9
T4, T3 /KFF1 TSH Uik BHPE B 26 5 3 T HCR AR 26 Fn
FURBRHLBEIE 3 %, H TSH K-V, & SPECT/CT &4
PEAS SR BT, Graves Ji SR 09 HUR IR BEER R . SUV
SERER SUV e K fEH s FHARM AL, H2ESHAS
25, SPECT/CT & H S 405 HUR BRI KO- H S 0 #r
ALAL, BRI B HUR IR . SUV I E I SUV
I R AE Y 58 T4 K P2 MAE, HIP¥5 TSH KV 2
WEAASE, AT AR b S b FRODR B 32 458 . FROBR R 8 2R Rl
TSH M ARREE 5 FUIRBRMLAE IE % 85 B 15 A AR AR
WA, (HZPAS SUV {5 TSH K2 IEAHG, X
FIRES HURBRPLRE L 3 5 A X

858 HUR BB 23 5% I %2 J7 5 SPECT/CT L4 vl 4,
T Ge 1 TUS JEAG IR SR O A, ™l T
R, 02 i T4 R IR ST R AL T WA |
T BRSFRRR A T B, i SPECT/CT A 5 F AR
P BT T PR 5 S ) IR IR A5 AR AE Grave
s £ T ) B T R AR A R

Zi L, T SPECT/CT i i IR BR #0548 TUS T
Kitf, Z80SUV mT LIPS HUR BRI DI BERAS . AR SCHIFSEIY
Jra BRAEAE T3 e ] — FR b Hds FUR IR SR AR AR
WA SESUV B HEIHURBRES T isWih, SOk =L
Ji PAIFSE 7 1)
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Investigation of Magnetic Resonance Imaging Manifestations of Gemistocytic

Astrocytoma

AL DX AR R PR B S 4 T 611 AR
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WU Yu-zhen, ZHONG Qun,

LIN Jin—gui, WU Hui-min
Department of Medical Imaging, Fuzhou
General Hospital of Nanjing Military
Region 476" Hospital Medical, Fuzhou
Fujian 350025, China

[H Z] BH WA R IR A0 ( Gemistocytic Astrocytoma, GemA ) FMRIZREL K L)
BEARIGURS, LABRS XTSI BB KT, T3k BIRPEABT2010410/ ~201 5412 2 F A
S BIE 52 19 1345 GemA B2 (G PR BUEARBORE, Tl B A TMRIFA . B, e ol
HHREPE ( Magnetic Resonance Spectroscopy, MRS ) . wRilikE W% ( Diffusion Tensor Imaging,
DTI) . shfik A liebric AR (Arterial Spin Labeling, ASL ) K#EEHIAUS%L ( Perfusion Weighted
Imaging, PWI) J&f%, [HINHIREBUSAIBUNLE ( Susceptibility Weighted Imaging, SWI) JF31l, 43
PrEZHMREAGAFE . SR 13018 F Lkt BT b, Fh A T4 1045, 350
w24, T L SERLALRBR TR, SEIER KA, FEE i DA A R ZE S R
AN, FIFERESH; IR NFSAE KNSR AR S TA IR Y S AE T L WL AR RS
T2WIEE(ES, DWIEEREES, S8 M st lisr 2 2 B & UL A5 ik, MRSFERIL
JCholfe T, NAAMEWAR, CrifeAsfise ; ASLAf FHPWI 2 MER:, DTLRE R BN K 5T
LR BTG G 4518 GemAMMRIERINFH: Lok, it UL, 2 AR BN
5, I R RPIRARRACKT A, SR AT e RS s 22 T BE R DL ORI A A, A5 A MRS
DTI, ASL. SWIKPWI, AIXtASRHISITEE B,

[REgiR] MMM, BRI RESEIRIUE; RESIRIEE U TRBINA A

Abstract: Objective To preliminarily investigate the MRI manifestations and imaging features of
gemistocytic astrocytoma (GemA) so as to improve the level of recognition and diagnosis of the disease.
Methods The clinical and imaging data of 13 patients with GemA, diagnosed via surgery as well as
pathology from October 2010 to December 2015, were reviewed retrospectively. All patients were
performed by both plain and enhanced MRI scanning. 9 cases of them still were performed with magnetic
resonance spectroscopy (MRS), diffusion tensor imaging (DTI), arterial spin labeling (ASL) and
perfusion weighted imaging (PWI) scanning, along with 1 case through susceptibility weighted imaging
(SWI) sequence. Then the related MRI imaging features were analyzed and summarized. Results 13
GemA patients were all solitary lesions and located at supratentorial sites, with 10 cases located in the
frontal lobe, 2 cases in temporal lobe, 1 case in parietal lobe. Of these 13 cases, 8 cases were confined
to single lobe lesion, 5 cases were involved in multiple lobe which invaded the opposite brain tissue
through corpus callosum; 8 cases had unclear boundary, the other 5 cases presented with clear boundary;
7 cases showed multiple and various sizes of cystic lesions in solid part. The solid portions of the tumor
demonstrated slightly hypo intense on T1WI, slightly hyper intense on T2WI and DWI, and obviously
uneven enhancement in moderate or above level; MRS characterized that Cho (choline) peak increased,
NAA (N-acetyl aspartic acid) peak decreased and Cr (creatine) peak was basically stable; ASL and PWI
presented hypoperfusion, DTI showed lateral cortical fiber bundle was sparser obviously than contralateral
side. Conclusion MRI manifestations of GemA were mainly single, located in the frontal lobe, much unclear
boundary with cystic change inside, invading the opposite tissues through corpus callosum, and uneven
enhanced in moderate or above level to solid elements of tumor. What’s more, MRS, DTI, ASL, SWI and
PWI could be combined with MRI to help diagnose the disease.

Key words: gemistocyte; astrocytoma; MRI; magnetic resonance spectroscopy; diffusion weighted imaging
[HEI732¢5] R445.2; R322.8 [SCHkFRIATHE] B

doi: 10.3969/j.issn.1674-1633.2017.04.022
[CH 4] 1674-1633(2017)04-0083-04
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gl

AE T 40 e 80 L T 40 i 98 ( Gemistocytic Astrocytoma,
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Research and Discussion of the Relationship Between the Ion Concentration
in the Variable Sodium Dialysis and the Conductivity
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B BRI E i R =B BYrikss AR, iR REALIE IR B N RGE AT = N R S EILENL42 G, $EH14.30, 15.00L0 2 13.60 ms/cm

b, YT HE T 210006 R HL OSSR AT, FEE1730 mintRE T, FEET 12 1R A T
Ytk Hr, FRCENES T (Na™) W . pHIE DL ERFR SR ES T (HCO, ) WE%, %R hGF
P S A o B i A Na Wk BE B 155 1.241 mmol/L, i ERMEZLAS T BB IRRZH A Na MR B2 R R
0.675 mmol/L, pHfE 5Na VS IMGARCH:, pHIE . HCO YR LK — bk St (ctCO,) &
AAREAESL, (B ARIA BN RRR T FvR (. 58 PR e ST LIS IR IEpHAE . HCO R,
CtCOAFSHUNAAET , B BB T T Na R
[SE8R) nTREEENT; S BNl IMBGENT; Yiksartr

Abstract: Objective This paper aimed to provide evidence for variable sodium dialysis in clinical
application based on studying the change of the hemodialysis’ ions in sodium profile. Methods 42
hemodialysis machine were randomly selected from our blood dialysis room. 14.30, 15.00 and 13.60
ms/cm were separately chosen as a conductivity of benchmark configuration, high configuration and
lower configuration, and let the machine stably run for 30 minutes. Physical and chemical analysis was
conducted on these samples getting from the dialyzer interface. Meanwhile, the sodium ion concentration,
pH value and bicarbonate ions concentration, and so on, were also recorded. Results The conductivity was
increased to 1.241 mmol/L from benchmark configuration to higher configuration sodium ion concentration.
The conductivity was decreased to 0.675 mmol/L from benchmark configuration to lower configuration
sodium ion concentration. The pH and sodium ions presented negative correlation. The concentration HCO;
and the total carbon dioxide CO, (ctCO,) had undergone corresponding changes. But their changes were
all small, and all failed to meet the acid and alkali poisoning density. Conclusion Regulation of the
conductivity can change the concentration of sodium ions in the blood dialysis fluid, which can also

ensure not to change the pH, the concentration of HCO; and ctCO,.

QIN Hang, LIU Cheng-you, Key words: variable sodium dialysis; conductivity; hemodialysis machine; hematodialysis; physical and
JIANG Hong-bing, chemical analysis
WU Shu-ming

Department of Equipment, Nanjing [ 3040255 R459.5 kARG B
Hospital, Nanjing Medical University,  doi: 10.3969/j.issn.1674-1633.2017.04.023
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e LA 5 R A PR 2 O s R K i 2 25 R 2
WA, WU AU OB FT LA IR YT o (R I RGE AT HL
HAER RN B IR IRE, r4Ek, AN AMHAkGE
TV MBEENTIFAAEF ] ", 0 07 SR Al £ A (i
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A G AT SRR TR AT R, MR AR OO )
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W T SR, AT P Na R B T ML Na®
WTE, BEE Na® i B 0N L, S22 Nat U afn
A BN EATR 3 WS A 2 AT L TR
AU, T[] B 45 A SRS A KR AR f il 28 T G
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5 A R A e A IR R, 3B T 4 R I R R K
v 1 S S ¢ (197 SUBMIPRRE viek2 = SRy UF R R IIRES
A Na' W B2, BIRRZE 7% B i i B 9 i KOF . HOE TS
i G4 BE VR S AT A, NI RE B B S,
FENIE AT IS AR AT, B B R QR E Y 2 RE A 3 B
IR R AR AN DR 7/ R e N T N N
I8 TR B FE 11 -7 LA K N P B 58 e e S 4 - A T
ACRIEWFAETARENT D, BT T B Na” o 2
AP OL, JETT R IR B AT I PR L A 18 P B A IE

1 Ry ik
1.1 3%

T 2014 45 1 H ~3 H BEALSEBIR BE i 32 B & i i Bl
42 AT G, P s E 2 AR L 40088 LB 17 5,
B4 AK96 ML 9 15, 7450 U1 B DIALOG I 16 56
1.2 Ak

T A = A I L A T AL IR AT

RZEMHLES, BT AL BRI E TH R THL A K, 8
T ARE, HEHAESIRE TREIZIT 30 min, EiENTH
FE CHUREAT A AT, ORI B 5 Krplas FAgH
S R BUE ATV By 14.30 ms/em 53] 15.00 ms/cm, i
HARGITIRAS FHE BT 30 min, 7EBE R84 LR HEAT
YAk 3t ICAE T A 5 R S 15.00 ms/em
A5 1E] 14.30 ms/em, fFiHAELHTRA FHEEIZTT 30 min, %
JE AL 10 S B BB EA TR B e 14.30 ms/em 5 5]
13.60 ms/cm, ff HAEGITRA T REZIT 30 min, 7EENT
R VBRI TR AT, TR A
1.3 S

RS BN EET DB PR . mEvL Y=
BRSO, ASCGESE Na*, pH {8, 4k 1+ (PCO, ),
AT (PO,), SERRR ZAMREE (HCOy ) , pRifkfkiR
SURESE (HCOy ), S bk S (ctCO,), 8B F (K'),
BT (Ca”') IKEBET (C) W,

2 5%

ke G S B0 AR R E BT R L LM . Ak gy
Mrim 22 N R T, A RSz B AT 5 v sr
SE, FEIEAT AR S AL, AR . T R A
T A BRI AR Fege s o1, Wk 1,

A EENBENT Na" YR, pH {H, HCO; . WL ctCO,
Krimgh g, D 1,
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JRRE S B AT Na e B R e PR R B vk, X
Tl T A T R D i a7 AL ] R ke Y A B LA
i, RIS, AR L IRATAE LRI, Bl A K
i, B T/RIRA TS E RN 14.30 ms/em, SR
Na' ¥ BE 5 Jy 133.507 mmol/L, 448 i i S B 2% T2k
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FERFZIN, AR SEI S R R S A AR SRR 28508 05 h
SRR B, AR RS AR Na™ ¥k 2 2 132.85 mmol/L,
AH XS], P AL Na' ik %~ % 0.657 mmol/L ; pH {H
L5 R R B A, B pH {E B8 #5529 T i
1%, BEH T EERRRARIT A, AR TR, A
X 41 pH {E F % T 0.065 F1 0.002 ; PCO,, PO,. HCO;,,.
HCO; . ctCO,. K", Ca® . CI ¥ Ji th % 25 AH i i1 28 1k,

F K SR (45 mmol/L)

Na" pH PCO, (mm Hg) PO, (mm Hg) HCO;,, HCO;, ctCO, K Ca” Cr
S 133.507 7.439 55.069 140.714 36.417 34.017 38.110 1.857 1.055 107.443
AZHL 134.748 7.374 71.833 131.764 40.855 36.000 43.052 1.811 1.237 107.905
PR 132.850 7.441 54.264 140.817 36.007 33.683 37.676 1.873 1.058 109.690
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Influence of Different Infusion Pump Combination and Clamping Tube Time
on the Error of the Flow Rate

FHfE, FRUD, 2o
S B IR R A
Bl, 200438

LU Jia, CHEN Shuai,

GONG Chun—gui

Department of Equipment, the Third
Affiliated Hospital of the Second Military
Medical University, Shanghai 200438,
China

Gl

DK RO I R P B AR R R 2 —, BEE R
MEAD, SR B A AR IR R TE ICU L LRI b3 743
JTZ A o R — AT LB O O A TR

38 Z] B89 PSR G L S B I A I )RS0 1 R L 6 WO R Sk 4 25 At R 22 19
WM, T3 RSN 100 mL/h, A OB S K, XS TRl i R A AT 7 o A YR
4TI [R5 2EAT24 WG WA, RS B SI. ER ARG, BR 1415 2ZNB-
XD YN D R de LASE , A3 A A IR ZEHAE I AEIEC LVFRY + 8%IRZETLRIZ N5 A
SAE W] oA, W LAR B I ST, s B RS, L HOR 454 ZNB-
XDAVHIR A A ES s o BN . B8 A" A T S TR 22 il L 2 N OB, A RETE 4
o396 AL ERCAE PO R SR 4R R IR PR 2 A PR 5[] PR A U PR PR 6 ~ 8 T — YR A
fir,

[SESRIR] Fnicsss s SVACHT; IR BRCE I IR B

Abstract: Objective To assess the impact of different combinations of infusion pumps and clamping
tube time on the flow rate error of the clinical application of intravenous infusion pump system.
Methods The experimental test flow rate was 100 mL/h, and the solvent was sterile water for injection.
The flow rate of 24 h without interruption was detected for four kinds of different combinations of two
kinds of brands infusion sets and two kinds of infusion pumps, five times repeated for each combination.
Results In addition to the second combination of ZNB-XD infusion pumps and B. Braun infusion sets,
the errors of the other three groups were controlled within IEC allowable error range of + 8%. There was
a flow rate of gradual declining with clamping tube time, especially in the fourth combination, ZNB-
XD infusion pumps and Kindly infusion sets. Conclusion The rigorous tests should be carried out for
different combination infusion pumps and sets, before the clinical application of intravenous infusion
pump system, to meet the system precision and improve the clinical transfusion security. The suggestion
for the clinical was recommended that pinch position should be replaced every 6~ 8 h.

Key words: infusion sets; infusion pump; flow rate; related factors; standardization
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5, PRBTIRE 2 R A FECE RO AR A, X Y
HR2E, RHETEGHEEZANE? Bril, ROHRR .
A R AR B R — D R G (TRIPRERTR
WAL ) HATHITE, HELEMRRIPERT, W, W
WO FRRNE . PRI 4 N R X R RO R
HEGR RS2, SR E2E R, PPl i, A
AU [ 5 T MR 9 26 PR T, B8 [l e i A0 A [+
B R G S X BB RS R, JF B B A
[Fi S A s )Xok 2R 9 I M B P B2

1 BHebFT ik
1.1 MERALESFAAT A1

(1) At e R 3 B H R 2 FosE - LA
] Infusomat P BRI B A . JLatRH e R A R
/3] ZNB-XD 445 1 Ao

(2) WAy o DUBH— UM FH 40 B VR A A 155
Intrafix P, _[IAFRRAESE— PP TSRS RS« 0.7%20,

(3) BN . 2FE FLUKE MRS  IDA4P/2,

(4) SR WWNRHE 25 B0y A RS 7 KB 5 H
TKAAK AL 500 mL,

1.2 XWH*E

(1) KR4 - 51 E K47 GB 9706.1-2007 =
AW S — R &4l I EE K 5 GB 9706.27-2005/
IEC60601-2-24:1998 = FHHL#R A5 2 ~24 &B43 « Fvl e
R ) 2 A R B,

(2) HBE4MF: A (15~30) °C; AH XF 4 B .
<80% ; K IETT : 86~106 kPa ; Jif] il PR35 T W ful iy ¥4k 2
IEH TAER 4 KAzl &

(3) MARtrE « WAL R #ot ZNB-XD AU 5
PR FRARME RS E Ty, 3 TE S50 T o 7 A i Y i

AR A 1 5 P TG

(4) REINIE R o % 034 22 S VA e A VA I i
W UL AR e, JF i H FLUKE f 8 0 il X
T 5 /S [ 5 R P A YRR ) FE PR R #3261 T 24 h TE )
M, PEEL 100 mL/h VRIS, &R 1 hidsk 1K,
1.3 &itEAR

(1) BRI T BN EARR R 224 R A5

SQ,:% x 100%

K : Sy MR EARX R 5 O, PRI IR E
TREME, B mL/h o O MR IS, 0 mL/h,

(2) WA e e BN (bR R 223158« M SEn B R
5K, fFEIREAME, FIH EXCEL $Fh R s kit Edr
W22 (STDEV ).

2 S0P

FH UL B R 4 43 1) 5 Infusomat P R RV
ZNB-XD Bl % %% LA 100 mL/h 547 24 h Jo ] Wi, #y
BT, SRR 1,

FH AR B 45 430 5 Infusomat P A ARSI
% . ZNB-XD #Uik % LA 100 mL/h #E4T 24 h To ] Wik
PRI T s, S50 2.

TESRPEHIRE T, EEZEE S W, FAARGT
AR A BN AR R 2E , S5 UL 1.

MWE T, R2BIETT LA, 4Fd 4, BRT4l
4 2ZNB-XD T4 20 UL B A LASE, oAl 3 HA &
R 22 5845 I 7E IEC FLIFIY £ 8% RZEJEHEIZ M. X DLRA
InfusomatP B 25 FHIRCR N, D BIIR AR & 15122, 1M
SRR e 15 2% 5 % ZNB-XD #UHR AL, UL
WA R 2, FLiR 2 W Rt PR Y, i R

A1 N ik 52 E i

F AR (mL/h) #a RS

%nA1 h AR IH{E (mL/h)

1 2 3 4 5 6

B BRE O
- 3 s 10 1L 12 jik (mL/h) EiZ £ (%)

Infusomat P 107 108 108 108 108 108 107 108 107 108 107 107 107.58 7.58
13 14 15 16 17 18 19 20 21 22 23 24
100 107 105 105 105 107 105 105 105 105 105 105 104 105.25 5.25
ZNB-XD 108 112 112 113 112 113 113 113 113 113 113 113 112.33 12.33
13 14 15 16 17 18 19 20 21 22 23 24
113 112 113 112 112 112 112 112 112 113 113 112 11233 12.33
*02 BB EHIRE A
e N Fn/~1 h ik 3944 (mL/h) s e s
%4 (mL/h) #rigRA 5 ] > 3 2 5 5 - 3 5 TEESTEEST) X3k (mL/h) B £ (%)
InfusomatP 94 96 96 96 96 96 96 96 96 96 96 96 95.83 -4.17
13 14 15 16 17 18 19 20 21 22 23 24
100 9 96 9 96 9 96 96 9 96 96 96 95 95.92 -4.08
ZNB-XD 102 103 108 108 108 108 102 103 105 103 102 102 104.50 450
13 14 15 16 17 18 19 20 21 22 23 24
102 101 101 101 101 102 101 101 101 101 101 100 100.92 0.92
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350 | Al
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3.00 [ 443
——1m84
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TSR AN UL BRI
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6~8h BB, DI AL E R EH R

SRR R G R 22 I N AT i e | S 1] |
WU . FREEIRIE | SR SE T ARSI T ]
X AN TR YR 2 RV VR s 2 A B A B TR) P A D T T
I, REMBIEEN, 13 AE 4584 fr Ja S g
Pt S A — A e kb 72

PR g AT T B A T P ) T AR B, SR AR B
PR 2 A DRUBGPA RS 30 ol P S 00 s i A e
ZHTSE AT R AR, ORT0E R BRI VE R 2 A Y
atr, LA RO ARG 2248, i/ RS R PR R A

(B SLik]
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Design of a Circuit for the Blood Glucose Meter Transmitted by Wi-Fi

EHE], WFHIE, TEY,
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MAO Kun-jian, XU Xin—jian,

LI Da-yi, YOU Ruo-ning,

XIE Shao-ling

Department Medical Engineering,
Chenggong Hospital Affiliated to
Xiamen University, the 174 Hospital of
PLA, Xiamen Fujian 361003, China

(7 ] B BT — s T Wi-Fi BB i i . F73% SR I STP-30 9 LB B 40 R 48 18 % 13t
AR A, VAL AL T v S B VR B A TN . AR RS LIHTASF6 7 E4508 v, i
FR O LG Wi-F e v i . o & R0 K L OWE e BEAG I PR PRE IR A I LB . LCD

WoR LB A . SR SRR, AU FL R RS S BT Y MBI A T A
W, IS Wi-Fife e & 3R S0t . S5 AUBTAY LR AR B & A8 B AL YIS H
(IR R AL T7 ks R Wi-Fifdelis B s UREEE I

Abstract: Objective This research aimed to design of a circuit for the blood glucose meter transmitted
by Wi-Fi. Methods The blood glucose level of the patients was collected by STP-30’s blood glucose
test paper, and the blood glucose concentration was detected by electrochemical method. The system is
mainly controlled by HT45F67 chip, the circuit part includes Wi-Fi transmission circuit, voice prompt
circuit, blood glucose concentration detection circuit, ambient temperature detection circuit, LCD display
circuit, key circuit, and so on. Results After clinical testing, the design of the circuit could achieve the
concentration detection for new blood glucose meter. Meanwhile, it could achieve Wi-Fi transmission,
voice prompts and other functions. Conclusion The design of the circuit is very suitable for the use of
the new blood glucose meter.

Key words: electrochemical method; blood glucose meter; Wi-Fi transmission; diabetes mellitus; blood

glucose monitoring
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L, S —Jy At Wi-Fi B 26 B P APP B 1 B
RAGURAWT 7 5B, TAERELRER 24~55V,
W}% LVD DR Wi Bt L 5 sl e i Ui B R 4
A A ShRIRMEER, SCHUEBRTIFRE ; (@ PR s W s, 42
myfwg*%r“ ; 1T LCD i/ L B B2 45 A B R b P Bl
FAREDL, AT LIS, ARG HA P IR, 500
ﬁﬁﬁnﬁﬁ%u BT, M NG, R,
A Ia] I S s 24y, BRI, T A Pud A

1 BEihE gl
1.1 TIERE
AR GER I B AC STP-30, R HI A UL
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fitf, BELE R 300 mV, AHRACE A S MUY, i
AR W A B IR SR IX - 2 S AR I R 2 ) A )
PR it O 0 5 Rl L R, SR X P 14 2 AP i I
HR PR A W A R SRR N T A TR A T 2
AN 5, PR AR R, AR A A
T P S0 L, 55 0 LA 7% 6 2 R v 3 R BB G
F, F ARSI A R RN, T R 0 OB v
JEFE LCD bRk,
1.2 BT

KRG RN T84 HT45F67, JLHL R u4% 3=
PR LS . PR . AR R I OBV ARSI R B R
eeh % PRI RGN B B LCD BRBHLES | E S SRR L
Wi-Fi fEHiL g5, HRGHER, DA 1.

bR m— — FRBELH

E A8

1 1
[ ER.I
I gE E
M 3
& &
& &
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‘ AR BEA R b

RELH — C— WIF# %

A1 24 3% R %AER
1.2.1 FL YRR L
ARRGERHW T 7 SRR, ERISIIFE, Wi
Herg . — BRI, D9 — BRIt Wi-Fi fi L
WA K Wi-Fi AR ms, o] LLJCHE Wi-Fi i, LU
FEARohke ™, Ho g, s 2,

VIN VOUT

2
il g Ex
L R1 % o1 T 0. 1uE
—s 100K 3 JHT7533-1| 10uF,
BTi 1o
Li Bdtiery L
L CETOTF =
ADBATV[ R2 JIK I
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2

CE 3
— GND —{||
P1 7 |CHRG TEMP| ! _
,|||J_‘smv PROG
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R710 CHRG DET [T 4054 2K
1K

B2 R %

A 2 FIAL, B R R RS A HT7533-1 )5, X
2t S CL. C2 5l 3.3 V 4 Tyl ms b, 5 —igs
IR TPS62046 %5 Wi-Fi FiHefite . 24 vt By JRAR T
2.7V I, s s H S TR
1.2.2 Ve o A 0 v
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UL 4o IR AC B I RE 55 0B ST X 3% A il s 7 B
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GM1 I
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Design and Application of Multifunctional Protective Pad for Pressure
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Abstract: Objective To design a multi-functional pressure sores protective pad, and to explore the
clinical application effect of the multi-functional protective pads on the pressure ulcers. Methods The
multi-functional pressure sores protective pad was designed to the structure of semi-circular trapezoidal.
It included the main body and wedge-shaped pad. There was a part of shallow on the side of the main
body, which matched closely with the detachable wedge-shaped pad via a Velcro strip. 201 high-risk
patients whose Braden scores less than 12 points and 32 patients who suffered pressure ulcers were
separately used multi-functional protective pads to prevent pressure ulcers, and the pressure ulcers,
treatment effect and patients’ satisfaction were recorded. Results Among the 201 high-risk patients,
the pressure ulcer was not developed in 199 patients, and 2 elderly patients suffered inevitable pressure
ulcers, and the protective efficiency was 99.00%. For the 32 patients that were with spontaneous
pressure sore and the inevitable pressure ulcer, 29 patients that were with pressure ulcer in stage [ ~ Il
were cured, and the granulation tissue grown for the 3 patients that suffered with IV pressure ulcer. The
survey of patients’ satisfaction indicated that the satisfaction rate was 100%. Conclusion The multi-
functional pressure sores protective pad can solve the needs of patients in turning over and turning corner
effectively, as well as avoiding the second pressure. It can reduce the incidence of pressure sores and can
perform a positive effect in the treatment pressure ulcer. This design is simple, and it is easy to operate.
Meanwhile, it is a multi-purpose protective pad. Thus, it is worthy of clinical promotion and using.

Key words: pressure sore; protective pad; wedge-shaped pad; pressure sores intervention; Velcro strip
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Function and Practice of Clinical Engineers in High Simulation Training

Programs

MBEE, Rin, BH
HAEBERI R E R BE2E TR,
Jt5t 100053

ARRE SRR AL 5 BA

[ Z] Boy @ BH S BT ROA T, BRI IR A OGBS A B RIS W A F B RE .
Frik A S ST W A, LA PRI A A A S A L
LENEBRERR  $oERHARL, FRIEBESL AP R RSB TN R, 5%

GEECAHCESES . BARRIE S, ARITERARS . SiSMsSEER A, 5R 2600 T I i)
HIEEIBE, 5 BB 22 D7 T B T2 DU e R A AR R, I 1 B AR B AR L

RiFIBA & 1A

NNi07 Stabii Ei-ba I -3 4107 U e N i R 2 Ve 2 S N B2 M 5 VB T

BEBit AN 2 HAN R BC AR A SRS A, BB AA B o B 2 B DL, SRAMBE A SR
BRIE R CRR M S 7 o D BRI B A O
[SESRIR] o O BRI s (T BB 5 MBI 5 AR Scdsiie sl s BORSEHRE; BELIIR BT

Abstract: Objective To exercise and train the clinical diagnosis and operation skills, adaptability and

team cooperation consciousness of the medical staffs based on simulating the real medical treatment

environment. Methods A real intensive care environment which was equipped with ventilators and

other life support equipment, recording system display and image acquisition equipment was simulated.

Compared with the traditional teaching, the teaching could be more vivid, concrete and image in the

real environment that was simulated. It was conducive for the students to master the knowledges

systematically and dynamically. Results After having hold about one hundred of training courses, the

high simulation teaching had trained the students’ clinical thinking and skills in many aspects. It had

deepen the understanding of theoretical knowledge, improved team cooperation ability and clinical

communication ability. Conclusion The clinical engineers combined with high simulation teaching,

which reasonably decorated the simulation environment facilities and arranged corresponding life support

equipment could timely judge and deal with the problems of the equipment. It can make up the congenital

defects of equipment and can maximize the role of high simulation teaching equipment.

Key words: high simulation training; human patient simulator; simulated classroom; life support
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equipment; technical support; simulated respiratory impedance
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Abstract: Objective To improve the availability of the laparoscopic imaging system, this paper
formulated an intraoperative troubleshooting and maintenance scheme and established an intraoperative
preventive maintenance plan. Methods Functions and principles of all components of the laparoscopic
imaging system were reviewed comprehensively, common failure causes and maintenance methods
were summarized. A targeted preventive maintenance plan was established in accordance with the
failure causes, and hierarchical training on equipment users was carried out. Results A set of complete
solution for troubleshooting and maintenance for laparoscopic imaging system was summarized, so as to
cope with intraoperative sudden failure, thus the risk of clinical operation was reduced. Furthermore, a
targeted preventative maintenance plan and a training program were formulated, thus altering the passive
troubleshooting approaches into the active preventative maintenance. Conclusion The establishment
of the solution for intraoperative sudden failure and postoperative preventative maintenance plan for
laparoscopic imaging system was an important measure to guarantee the safety of clinical use and to
reduce maintenance frequency as well as maintenance cost.

Key words: laparoscopic imaging system; troubleshooting and maintenance scheme; preventive

maintenance plan; hierarchical training; training program
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Abstract: Objective To provide maintenance reference for similar equipments, this paper introduced
the solutions of common faults occurred in the process of using LOGIQ 400 CL ultrasonic diagnosis
system. Methods Common failures of LOGIQ 400 CL ultrasonic diagnosis system in our hospital were
analyzed, causes of the failures were researched, targeted maintenance was implemented, and the device
was restored. Results Common failures of LOGIQ 400 CL ultrasonic diagnosis system in our hospital
included abnormal boot, operation crash, abnormal switch of ultrasonic probe. These faults were mainly
concentrated in power module, hard disk, probe connection plate and other parts. Conclusion Ultrasonic
diagnosis system is complex, routine maintenance and overhaul of which should be completed. In
addition, working principles of the machine should be understood in order to make a quick and accurate
judgment. Accordingly, common faults could be solved, the machine could be used normally, and the
maintenance cost will be reduced.

Key words: ultrasonic diagnosis system; Doppler effect; ultrasonic power supply; ultrasonic probe;

medical equipment maintenance
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[ E] REERF SR BT EZ L A ER T &R, @ik, RS
BRI Z | HAERNERGE, EEEMAR . ASCEENG TR (Radio Frequency
Identification, RFID ) FATERE BEAGANAL AP /e 420 T B e By i A S AL A s A7
TERIEIE, BFSEIF 34T 1 REIDE AL, W SE0F & e I f e Ak A 1 S s sz s
% (Received Signal Strength Indication, RSSI) SR LIS #RIACRINT M Z B LR ; ik
J5 . A5 BN SMEFIRFIDEARTEBE RS S, 50T T REIDECRTEE AL . B, 2B th
HL B LB EE . BRTBEA T TR0 U LA R D A R 1 FLAR N

[RERIR] PR BOA s G ks 25 B OhiE Bl IR

Abstract: With the continuous development of hospital information construction in our country, hospitals
are now gradually becoming digitalized. Hospital managers can get more information comprehensively
through hospital information construction. This paper mainly introduced effectiveness of radio frequency
identification (RFID) and problems existed in the elaborate management of hospital medical equipment,
investigated and analyzed RFID localization algorithm, measured received signal strength indication
(RSSI) of RFID read-write device and analyzed the relationship between it and distance or sagittal
angle respectively. Finally, combined with research progress of domestic and international use of RFID
technology in hospital management, this paper also analyzed effectiveness of RFID technology in
location, identification, drug security management, neonatal security, medical equipment disinfection
source management and warehouse management.

Key words: radio frequency identification label technology; elaborate management; localization algorithm;

drug security management; disinfection traceability
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Abstract: Contrast-enhanced ultrasound (CEUS) was also called ultrasonic contrast enhancement,
which using ultrasound contrast to increase the echo of blood scattering, improving the definition of
ultrasonic diagnosis, and its sensitivity and specificity. This technique could overcome the limitations of
conventional ultrasound examination, improve the diagnosis of benign and malignant gallbladder lesions,
evaluate the adjacent hepatic metastasis and gallbladder diseases in patients with renal dysfunction.
This paper introduced the principle of CEUS and indications for gallbladder diseases, summarized the
diagnostic values of gallbladder diseases studied by scholars at home and abroad in recent years, and
elaborated CEUS characteristics of several pathological identities, differentiating values of benign and
malignant lesions, advantages and disadvantages of CEUS in gallbladder disease diagnosis, and its
perspectives.

Key words: gallbladder diseases; conventional ultrasound; contrast-enhanced ultrasound; microbubble

contrast agent; gallbladder carcinoma; gallbladder adenoma
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Design and Development of an Infusion Workstation Based on Wi-Fi
Technology
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Abstract: Objective To develop a infusion station based on Wi-Fi to manage multiple infusion units and
improve working efficiency for nurses. Methods On the basis of the LIFEPUM FC11 series syringe pumps
and the SC1 series infusion pumps, a central station was integrated and the infusion information collection
system control software was developed, which realized that the working condition of all pumps could be
showed in panorama mode to manage multiple infusion units in real time. Results A comprehensive
workstation with multiple functions, including the infusion and syringe pumps management, panoramic
ZHU Wei', YAN Yu',
CHENG Zhi-biao?, ZHANG Yi',
XIAO Fu-nan', WANG Zu-ming'
1.Department of Equipment, Jiangsu
Province Hospital of TCM Affiliated
Hospital of Nanjing University of TCM,

monitoring and infusion solutions design, has been successfully developed, and been used in clinical
departments such as ICU. Conclusion This workstation is fully-functioned, esay-operated, and in line
with clinical management habits, which can decrease the working strength of nurses and improve the
safety, accuracy and work efficiency of transfusion. It has a wide application prospect.

Key words: infusion workstation; Wi-Fi; syringe pumps; infusion pumps; quality of infusion; ICU ward
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Abstract: Objective To realize the straight-line report of attendance management in hospital by use of
information technology. Methods Based on hospital information system(HIS), this system was developed
by C# language and used the same server with HIS, which could be convenient for daily backup to
ensure data security. By using SQL 2008 at database-side, the five information tables of employee(tb
employee), attendance(tb_kq), logged-in user(tb_User), position(tb_userJob) and department(tb_
department) were set up to store and manage data separately. Results The system solved the traditional
problems such as fallibility, randomness, short-term preservation, statistical difficulty, etc. Conclusion
The establishment of attendance management system released hospital from the trouble with paper-based
attendance management and improved the work efficiency and hospital management level greatly.

Key words: attendance management system; hospital information system; internet security; hospital

digital management
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}

else

{
excel . Cells[1+2,j+1]=dataGridViewl[j,1]. Value

FEESTIEE 20174E832% 048]  VOL32No04 123



ERHFUER

. ToString();/ ST E R

}
3.6 AP ETEER

FHP SRR DS ) U B . iR
FP R TIRE, 75 58 5 A HAT DL S5 ) 51 AR e
ORI MBRERAE . XIS & st AR 3 1)
BE, B—ERIMIE P, B, REEIT—1TE
WeH P IIRE, T HEAREH PR Sk . B i U 5 S 441
f& — > Data Reader % 42 3 fii ] Execute Scalar 5{ Execute
Reader J5 RS2

4 Bl Y5itie
41 RERZEHBER. BE

HERGI KA, FATR I BE 25 Eh A5 SR AT R
WHE, ARF BT R KT WIEN, XREHT
I, XA ABERERERFTIE, B H# T 6 YR,
W RGAEAEN RS, IERFEEEL. L4
42 K@BIRRMER

JK AR FE (Crystal Reports) H&— X 55 & GE (BI) 1 AF,
BATRRK . sk, AR AR MIRERS, HE
T EAAFKMMRTRT, IFAE COM X BT A /K e = 20
PEHEATSIN, RFEERTEE MBI, TERIT SR, &
IS RIS T ENAR A [l R, A P o filt T gl 25 44, 42
HRERE, BB EREAAEEN RS, BAENEEA
REEFEA ML SCPRe, ZEARPS TR .

string reportPath = Application . StartupPath + @ \data\
UserSelect.rpt” ; // /K il = 4%

ReportDocument rd = new ReportDocument(); // 1] & $i%
AR

rd.Load(reportPath); / fillzk 4R FEAH

rd.SetDataSource(ds. Tables[0].DefaultView); // 3 7t 5%

this.crystalReportViewer1.ReportSource = rd; // 4 5 2|44
4.3 Rl

RETERUG, T B RGN DR ST UL OB, A FE
ARG EEIRE AR RS RGO SRR ENE,
TR RGN G I R 4

5 &k

BHTFB MM L, JEEBERBW L A B & R M
etz I —Fhagis ik B, ARGFF AR
R BE RV ) B AR M gm AR A, B AT, 4

bt

124 FEEFIESE 20174E$E32% 048  VOL32No04

Rr ARG 0 ARG, AT TR,
ML TGRS A B R A IR, O T B TAR S
Bl Ao s MR, BrEZENBUR, SR A L A]
Arif] . AEEEL LA I A B A RS, R i T
PERCR, WL T EEBERAMLE B 2L, Sl N B
Fl2ql B B SR

(B SLik]

[1] bk, DA, TR L5 R RFEY REIEREY
KT [0]. B 545 85 4 5,2008,21(2):162-164.

[2] WHE, TR, E 2R, F HAE715 TR ZA0RITEF
K I 7 FA42011,(11):1-5.

[3] E XA, FH 2R AT F A TASPNETHHITEEE M AL
&t 5 R[] E 1385 % %,2016,37(1):35-39.

[4] w4 K TI2EEZ B4R A R MG AT F AT A R AT A
HEAR[J] A 45,2012,(24):20-23.

[5] RAME, ZEHERF EFPEILP R EEH GBI P
AP 32 2 £.,2014,(5):445-447.

[6] ik 49 FA ##E, 5 A FADONETH R 35 MISQL Serverdk
V&0 S A2 2 IL[T). AR B F 5K ,2014,37(8):95-98.

[7] KA SR S F2 35 5 89 4 5 R T AR [1].204F,2013,34(3):145-
146.

[8] W #ATA, R A% ASPNET 533 EH K 5L 3 H[M]. L R:
& B KA K, R A, 2005,

[9] Z=4EaN, TR VR Yo R, 5 Visual CHICIE & 5B HAZ[M] AL R:
A K 5 R 2005,

[10] 77 42,5 R 4% # 5 3L T C/SARB/S K = M AT 3242 8 &
Yokt 5 [ AR 2AF 50,2011,(1):191-193.

[11] Z= B Ah, 4 &b 3k T ADO.NETH# 3 B 37 19 A X A7 [ 1] A6
#F41,2012(12):33-35.

[12] & f4 A8 AT B F b EAZAF TR E A8 R AP0 5 50
[D]. A& AR: & F AL X 52,2010

[B]HE M A TC/SEMMITEMA L F L E4E THEHOAR
%okt 5 R ID] KA F AR K F,2015.

[14] ZBRSHK TC/SLRAM G T30 268 1243 B R 4093 5 23 [D].
b AR RITTE K S,2010.

(5] F R4, £ 4 K F NetF & = ERMC/SERELTIT L
Rkt AL B A E RS B ,2014,33(10):40-42.
[16] ¥ B3t A FI2EE# & ¢ B IR A& 22 2 4669 547 5 3% [T].

W 2515 4% B:,2011,(4):24-25.
ALkt Bk



Vs

- J"GPRS.

Zigbee FIRFID ¥ 57 % %

WHLR ST K

Development of Medical Equipment Management System Based on GPRS,
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Abstracts: Objective To design a medical equipment management system to solve the problem of the
complex management for multiple types, large quantity and wide distribution of medical equipment in
hospital. Methods The system was developed by embedded programming and database technology,
which consisted of the RFID label and bar code label, the terminal management node, the routing node,
the handhold equipment, the cloud server and the medical equipment management software. Results The
application of the system realized that more than 1000 devices of some departments in the hospital were
monitored and managed and achieved good results. Conclusion The system can be carried out on the
whole life cycle of the device management, which is an effective tool for lean management to improve
the management efficiency of medical equipment.

Key words: medical equipment management system; cloud server; RFID label; bar code label;
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Abstracts: Objective To illustrate the design and realization of the system of host safety based on “No.1
Military Medical Project”. Methods Select the host security protection product SCSP to reset the form of
structure and system management, for the security of the system host, host intrusion prevention, intrusion
detection, host access control audit and other functions. Results The ability of host to resist invasion
improved, access control was stricter and post query was more convenient, which made the host security
improve significantly. Conclusions The system provides reference for the host safeguard of local area
network in hospitals and other enterprises.

Key words: No.1 Military Medical Project; host safety; hospital information system; internet safety
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Abstract: Objective To optimize the hospital outpatient process, so as to relief outpatient and medical
laboratory queuing at the peak period and improve the patients’ satisfaction and experience. Methods
On the basis of the implementation on original processes such as stored value card, outpatient knowledge
decision making auxiliary system was achieved with the help of the hospital self-service, booking
triage, and WeChat public platform. Aimed on two major phases including outpatient pre-hospital and
in-hospital, the system designed and implemented the hospital information query, auxiliary registration
booking, hospital self-service, positioning and navigation, providing best visit route and other functions.
Results The application of the system improved patients’ satisfaction significantly, shunted clinic
patients at the peak scientifically and alleviated the queuing problem of outpatient and technology
department. Conclusions outpatient knowledge decision making auxiliary system is aimed on exploring
further by the use of the informational ways to optimize the outpatient service process, and the thinking
of the hospital service to change from passive to active.

Key words: outpatient knowledge decision making auxiliary system; Hospital information system;

WeChat public platform; registration booking
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Abstract: As a public platform in the hospital, department of medical technology plays an important role
in outpatient, and efficiency and quality of medical examination affect the general outpatient service. In
view of the domestic status quo that medical examination in hospital needs waiting a long time, through
the description and comparing the different implementation model and combining with our practice, the
paper expanded the design and implementation process of reservation system for the outpatient medical
examination in detail, and its functions in optimizing the process of outpatient service, improving service
quality and enhance the patients’ satisfaction.
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Development and Application of Operation and Maintenance Management
System in Hospital Information Center

Hm, FiEH
FEPHTT AP BEBE CIHIAE SCHAA e kR
BERe) fHEAuL, Hidb F26H 441021

[ Z] AT HEE RO TAE NG T B 1 43 B PRSP A 5L MR ER () B R, AR SCAR i
FEPHTT A0 BEBE(E B O AR SEPRTE O, HE T FineReportiit % T HF- S A TiZ4HBLR
G, RGN, Rl T TAERR, ST TAERCE, s T RS R

[X#iF] 24550 FEPL; ERFE1L; FineReport

Abstract: In order to facilitate the information center staff to manage daily operation and maintenance
and help clinical staff track progress, according to actual conditions in our hospital, this paper designed
and developed an operation and maintenance management system based on FineReport. This system
simplified the workflow, enhanced efficiency and improved the service quality.

Key words: operation and maintenance management; information center; hospital informatization;
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Construction and Application of the Integrated logistics System of Medical
Materials in Our Hospital
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Abstract: This paper mainly introduced the integrated logistics system of medical materials in our
hospital and the main function modules of the system such as contract management, qualification
certificates management, automatic logistics and traceability management. Through the application of
this system, the logistics management system of medical materials in our hospital was expanded from the
original hospital logistics to the application of the supply chain included suppliers and patients, which
improved the logistics management level and efficiency of medical materials.

Key words: medical materials; logistics system; supply chain management; automatic logistics;

traceability management
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Discussion on Optimizing the Resource Configuration and Usage of
Ultrasonic of Diagnostic Equipment in the Hospital
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Abstract: Objective To propose a scientific scheme of optimizing the configuration of resources, on the
current situation of the ultrasonic diagnostic equipment. Methods We established a control group and
experimental group, and introduced Analytic Hierarchy Process (AHP) and Delphi method to find and
optimize the key factors of resources configuration. Results Focusing on whether including ultrasound
equipment into the ultrasound quality control center, we put forward scientific configuration programs
separately, and realized the goal of optimizing the configuration of resources. Conclusion Optimal
configuration successfully changed the business model of ultrasonic diagnostic equipment, and can be
extended to other areas of medium sized medical equipment. Furthermore, it can constantly improve the
medical equipment economic efficiency and effective utilization.

Key words: equipment resource configuration; ultrasonic diagnostic equipment; Analytic Hierarchy

Process; performance evaluation
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Abstract: In order to stimulate the development of domestic dental medical industry and to understand
the development situation of digital X-ray panoramic image generation technology, the paper analyzed
and researched on patent of digital X-ray panoramic image generation, and the status of industrial
technology research and development was sorted out through analyzing the development trend of global and
domestic patents, the principal applicant distributions as well as patent portfolio characteristics of different
technology branches. In addition, with the deep analysis on some important branches of digital X-ray
panoramic image technology, the technical efficiency matrix was made so as to give some appropriate
recommendations on technical branch research as well as patent layout. The paper also put forward some
suggestions and countermeasures for the development of dental medical industry in China.

Key words: panoramic image; digitization; patent analysis; technology development direction; technical

efficiency matrix
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Abstract: In China, nerve and muscle stimulators should comply with YY 0607-2007 standard,
which is adopted from [EC 60601-2-10:1987. IEC/SC62D has published IEC 60601-2-10:2016 to
replace IEC 60601-2-10:1987. This paper introduced the diversities between IEC 60601-2-10:2016
with IEC 60601-2-10:1987 in scope, terms and definitions, output marking, pulse parameters and
electromagnetic compatibility, and possible impact on design, outer tag, random file and registration
of the product. Finally, the suggestion that domestic nerve and muscle stimulators manufacturers
should pay more attention to the international standardization to enhance the competitive has been
made.
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In-Use

ftR', HFE

LA R AR B Je2E R =
PO)Il BRAS 6100215 2.00 )1 R2E4E PG S
B B2 TARRE, PUJIT BCAR 610041

U Z] A0 oA 7E PR 2R f i B DO P S, B XS PR A D 2 P X 4
et T BELURHIW . A EANFS G TR, AL T A TR R O S AR

WeR ARG =2 A T e PR S P R AP TR KRS, o PR PO R b 2 ) 5 A B A, S T 7 PR e
G BER A BT E AR e, REGR TR B A AR O Dt 5 222 A R R A R

(SRR ey s Duibfadil; T ok R

Abstract: Through the analysis of the whole process of quality control and management of medical
equipment, including the objects, basis, measuring methods and measures of judgment, correction and
prevention, an operable mode of quality control was established to reduce the risk. The modeling of

quality control and management of medical equipment realized the joint of medical devices with hospital
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total quality management system and avoided the impact of quality and safety factors.
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Discussion on the Whole Process Management of Medical Equipment Warranty

Service
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Abstract: As the department of medical engineering is unable to undertake the warranty of all the
medical equipment in recent years, more and more equipment start to be insured. This paper discussed
some issues involved in the whole process of purchasing medical equipment warranty service, from the
choice of medical equipment that need to be insured and insurance cost and time to buy the warranty,

to selection of agent and management of client, to content and implementation of warranty. Finally,

combined with the work experience, some relative suggestions and measures were summarized.
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Abstract: Through analysis of the purchase and use management of medical equipment, this paper
proposed some reasonable measures in terms of establishing a sound management system, controlling the
acquisition cost strictly, increasing the equipment utilization in clinic and research, enhancing training
for maintenance engineers, expanding the scope of maintenance and investigating the rationality of
maintenance program, to reduce the hospital operating costs and configure medical equipment efficiently.
After the implementation of these measures in our hospital, the relevant statistical data of usage,
demonstration results, the proportion of domestic devices and economic benefits shows that the cost
control of medical equipment in our hospital has achieved impressive results in the preliminary stages.

Key words: medical equipment management; cost control; medical equipment procurement; benefit

analysis
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Abstract: As the case of hyperbaric oxygen chamber, this paper expounded the application of PDCA
cycle in quality safety management of special medical equipment. After proposing and implementing a
series of improvement measures such as the patrol plan, regular and comprehensive checking plan, three
levels’ education and emergency excises, the hyperbaric oxygen chamber availability rate was improved
from 90% to 98%. Quality safety of hyperbaric oxygen chamber was guaranteed.
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