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Abstract: Analyzing the DTI (Diffusion Tensor Imaging) connectomes in vivo has become feasible
through the integration of DTI imaging techniques, image processing, and network theory, which
brings DTI brain imaging closer to the topology of brain network and helps us to learn more about the
relationship among the brain structure, human behavior and cognition. In this review, the basic elements
for the brain network are firstly discussed: DTI data acquisition and processing, the definition of network
nodes and edges, as well as the network analysis method. Then, application of DTI connectomes in
several clinical brain diseases (Alzheimer’s disease, schizophrenia, multiple sclerosis, etc) are explored.
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PR 43 A DA A Do 2 3 S it T — Aok TR,
P, ARG ZR 58T AR G BT 2 LA 1Y 22 1]
BRI ZR /IVE SURTYR PR AR N 45 A LU 0 5 — 25,
TR 2 5 1 A5 4 DT R AR BT | B 19 45 ) T2
Ze MM MR R AR AFR MR, i E
PEEEA RS . BRReR . RERE B,
POZE L . AT 5 5 TR PR A A s M AT
ML B A ECR DS

2 DTLEFZALNEZEFURS BN I I A5

2.1 BEINFPERS AN /R K G E R

B[ SR ST 2RI ( Alzheimer’s disease, AD ) JE—FEdi e
FE A M R R 2B A T, IMRR AL . THAE
71, W R — L S POA T RE T B SR WAL, RHE
PERRHRCE R B VAR FUTRUE B A0 M AN EAEBERT
F O R ALY R 2 AR s R s, LK
ML ERMEI ARG A= 55 TR H R & 4K,
AD C A E RS AL TUE RIS, (6 AD AWHT, 4
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HBE LAEAZ 13 2Rk R REAE I 8 BN AR 1S (Mild Cognitive
Impairment, MCI), MCI #IA & 1E 5 & Al AD [ (4 o [a]
BrBL. Lo P IAR, AD BRE I TN HA /M RRHIE
AHXS TEREA, AD SRF I PZE R B AR S, 2R
R TR RIS E AD JRFE R DX, LS AT AR T I
AD FE I DX TR AR A ) A I A Sy s fR R i X
(1) 308 TRRLC R A AT T A1 o T 30 ol W) 4% 4 N 235 4 1) R RS g
AR 2 N B AN BE . Shu %5 PV 3E i X MCI (B3
RGP 28 AT 430, BRI 4% ) MREAE AT 1 D) R TR]
FAPER A, X RBIHIIBER T BT B8 5 RHIE ISR 1
JE BB X 25 04 NES R AT 06 . Bai 5 2 IOHIFSE 29
MCI (85 P 2% B 8RR AL . SRR T B
i AN S — B AR Prescott 25 P — IG5 DT ik /9 2%
MITFZERI, AD fE I 2840 DASH I A FI R I P B U
AR SIS EEAR DG, FEHXRAHSC AL AD MY PR A
Bt T o B2, DTIGMIZS BT AR v LIE Sl
IRWi—FPEE S TE, $ERT R AD IR,
2.2 HEHS ZUE

AER 4240 ( Schizophrenia, SCHZ ) &—FPi WA s PE
v, BrsEENES, ZRKF THLE, L580%
FRRMEN 3.8%0 ~8.4%0, A —IEIEHE, BIREHAIER,
IR AR BN . S04 TR, BEAT WALy ik
15, KEHE 35 R R ORI AN M . 3T SCHZ 1
KM 2 ARt A — Ml T Y, R
AR, IR — ARt TR REPE . My 2Rk
KRB A SCHZ s iiayerp B0 Ry PG B4y T Lk
TSR AT E— 4B R B I & R ALEE . van den Heuvel 55 29
TR FE R IR, SCHZ 23 5% Ma A - R Mg DX [V (10 X1 286 326 3 11
BEAN, I AR H O I X R SR A T R R B IR . Wang
S5 TR B SCHZ 2l 78 9s NI 265 (R bt iy Jd vk,
28 A JRRICR N R (EBIH IR G 2 X R 12
RGNS 5% R G0 K LA T Bz J2 T 435 K i DX 18 P i DX
BRI ROR T W, X segh JARTT DL S7 B i Bt
RIBRRT KI5 B AL FRRE ) B85
2.3 SR IE

£ RYEREALAE ( Multiple sclerosis, MS) 7 &—Fhg: |
RAEVE . IERERS I AN 28 RGN . MS B R ik A
A RE I BEHE P BLBEET, SR MG SR, 2
Z AR AR B D) FE 1L 2 o MRI B2 T MS B 48 #
HWAR . Shu 2 P AGHFIT R MS FEE 0I5 9 4 e B 1
WRREE . R AR IR T B, IR T
T TR A9 A 8 LA R A A DG o i X 45 114 483 473 1 S
IEHIX . I, BRI 45 DORIE & X ] 4
Li % " 5T R B MS B35 R R A FE A5 BAL 0%
G\ s KE e Lol T N N 3 SN R e S R e



SRR 1 THAT BB R i 09 2% X6 4975 (1) — R A MEEAE
2.4 HEKR

DTI i 3% 4% 20 43 e i iz 1 3 Z R0 e g i i ot 2
Hh R A R 28 0 R A M S IR, S ORI 1 K
Sy RE R A 1) — R A8 P o G v, P — T 1 12 I v i
HEEMAE . EE o T 45 R oS WU i A i D Be 5 45
0 328 4 P 245 0 26 T Sec AR A A Yo LR 4 R 1AL
( Amyotrophic Lateral Sclerosis, ALS) 1 iz sl #h 4 JT N,
M R 2R T . BRI s B)
MZITH Nz g0, SEGFRERR . T, KT His |
JEER AL B8 TC ) 254 . FoE R 0 ALS BB RK R
HOM A JRy s8R S BN R H R TR RIS SR 1Y
e, AT AR R AR A S8 S A ARG o 43 4
KL, PAAHOCES R ey FEARIRZ —. TR R
PVARAE ST DA AR A8 HA B I RRIE BRI B L BRI
RARREAEFRER P, MG RIR R B, A
AT PO | RRIEBRAR K BT, T4 SRR TR Y

DTI B G FN EIE 43 M 7 ik i ssop b Jg, (A5 3RATT T LA
NI 2% TR 46 33 A 00 A B2 40 B FR AR R G . AR SCIie T
DTI L I A SR BUIR FIAEAE ) — 2L [R]85, DT 34220 /] LA
5 B FRATT N — A7 1 1L A B i 22 Tl Ao S22 95 1140 LR A
Bl ABR— U 4 < /MIERT W4, ASEPR
DRI P EN BV R . WaX ZFE Y hig,
BATEBUE TR B AL 2R 4 R, a2 42 Al
BT REFIRRE AR I . X AR E A
REJII B . 25 2RI 21805 5 i Do £6% 1) 558 PR F S F A8 b
6], fEEE) ZE R WZE A —Rh B2 A T B,
PP IS WAL T B . 248%, DTI fikii& H241
TE—MIRAE K R RORL 450, A8 05 1 R0 0 Hr & SR A
TE— SN A L 7 o BT S ML A L TR )
LM R DL T NG P25 1 LS AR . BRI, D BB A2 1
P28 2 8] 5 R I BFIEAE BRI, A7 0 45 R 3 3 0% ik DX ] £
TEDIRETE BRI R LB &, (RSt o, fA7ETIREIE £
V4 fii DX 1) ] 7 5 P e e R R SR AT A o BS54
i DO 245 2 n ey 2 s T RE I 45 7 Rk, FRATIAA DT K fiki
A AT LA — 2L A A e fig X i S AR I 2 . T R IX 4k
FISEI, FFAE Ry —Fh B B A 52 A5 AR AR 4 PR 4 0 1) ™
HFERE | JRYTRCR L R
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e XETERER A E AT S I RE I M5B . A TR EN D B ng sk, R o R 3R A
FHAE N TR B EE B R K, BIFSE @i (HTN ) 6 AR A S 2 fidt A A il —
A HFRER, RGBS EZE (BrainAGE ) FT T IR4E Y 5 SEBRAERY B0 22 ). 1184
X5 (AR IR ) RRER UG e e K oA, B SR FH -5 I R 56 A I 19X 465 0 M
FEC TR R4S o HTNBIRAE S HE SCPRAEI S (4.1+3.1) 2, e RRE IR AL A A 515 S BRAE
WAIEAHIRF . BrainAGE R LAV — il A b 2510 FFRAS I -5 TN 56 14 o 5 3 2 1A
[CEBIR] MELLPRAG ;s Midded]; 2SR ViR aug; mMZEEE; SifE

Abstract: Long before patients in clinical stroke, hypertension (HTN) has caused a certain degree of
damage on brain morphology, cognitive function and network. These asymptomatic damages can cause
cognitive decline in function. With the acceleration of China’s aging population, cardinality and the
proportion of the patients with HTN continues to expand. And the impact of HTN on the human brain
becomes an important issue of healthy cognitive aging. The “Brain Age Gap Estimation” (BrainAGE)
score was used to calculate the difference between the estimated brain age and chronological age.
Analysis of 118 subjects (41 with HTN)’s MRI were firstly made using the graph theory. Then the brain
age was estimated based on topological properties related to the age. The estimated brain age of HTN
subjects in HTN Group was (4.1 £ 3.1) years greater than their chronological age, whereas the BrainAGE
in Control Group was close to the chronological age. In summary, the BrainAGE may serve as a
clinically relevant bio-marker to reveal the abnormal brain aging associated with HTN.

Key words: MRI; brain connectomes; multi-scale parcellation; diffusion tensor imaging; brain network

features; hypertension
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FE B POR A B ZERICIZ T . AT SR I B AL B
TR BT A AR I R T R B R S A T DA
T2 1B FNAE = Bl R PRV R ( Alzheimer’s Disease, AD) 1
SRRV B R RS FE T, R S AR AT SC A
MR A B, R SRR A R T
R T R DG 1O PR R R R R SR A AR
AH G K o 22 4 AR AE A X 1Y, BUAR o LR TR T AT RE S5 R
R 2, (H IR AS BE 58 42 1 B i 26 5 g 1910
e I EIR YT B LS AU s A T, AR E 2 s
ARG, SRR, AN i S A S BERE RS AT AD &
RO OC R, AR B I H R AR . B i
AT LAAE Sy — b XUBS A A T A > 10~20 4[] A A1
VIREREAT A AD M A3, WatEil, KihebaiAs K
IS5 A RN BE T H AR S 9 v ol R R 2 X —
i

X TR AL, BE AR R T A A 1 R il 2 A —Fh
FARIG . RN, KREMPFR R, ZRERG0RTTIE
PIRTE P WS W ZAELURT, e & B T & Rge
HEEILRI PG PN, ST A S R e T X — PG
TSR 0 AL X R R AL, XA RGBT
P (1) L2 W S BBy PP A B AR B R 5L
I, SRR ATHR IS M A 28 544 A 45 R TR
R AERE , TR AERE T SR AR I, X b 223
AR TR R A0 A B R R B R 1 BE T X
A JEHE, Franke %5 P B T KK 4E 32 4 {5 22 ( Brain Age
Gap Estimation, BrainAGE ) [ #f 5. BrainAGE J& & b
S AGITUINASE AR Ffe Ay 3 1) A 0000 408 5 323 LS AR IR 1Y
— A2 (B 1), B mT RUsE IR R0 T 5 S50 K
Hn s b TR Z 4, BrainAGE (933 f4ix
0 4F o (HXFTAATE I i KM b AD R B EH, F
) BrainAGE K F 10 4F . BrainAGE 3X 1~ £ € Bk 17 F 51
FIS I 2 R i 2 R Z P, Gaser 55 A Y
R, MBETINARR . 1§D CSF A YR &Y,
BrainAGE RJ DL B 5 3b 00 R BE DA JN A5 ( Mild Cognitive
Impairment, MCI ) F| AD f02% . BrainAGE A3 IN—4,
MCI 56454 AD 19 KU Rl F 3 2348 K 10% . — 3556 7L 7
JLREE s, R R LS 2T A i 25 LA A s [a]
EHMZEILE, HR TR EEAR, B7ILAESE
T BrainAGE 24y —1.6 4F, B BIR 22 T 1L 7T A= 2L ™
T3 — I T N K BB PR O B9 s, N i A
i IR 5 20 B9 S 24 BrainAGE 5 4.6 4F, 1M H. BrainAGE 5
BN R PR PR A8 3 1) SRS A B AR G PO, AN
I [R5 B 5 SE TR BT ], A PR 20 19 °F- 15 BrainAGE 45
BT 0.2 4. Koutsouleri 55 7 &1 X K #ft g 1) — I 5%
N, AEHYEALY BrainAGE 2 5.5 4%, 5 HIARRELL (1Y
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BrainAGE & 4 55, i 25T A A% Bt 2H i) BrainAGE 4 3.1 4F,
171 8 XU O BIDR AR AU L BrainAGE 24 1.7 4, 5IATE
B, KINFERXT BrainAGE HAF T E W . Hok BHE
BrainAGE ik 5.9 4, T HAWE A U 3.1 45, X — % 1E
TAR B D2 AR i i) 3 h B O W . Franke 45 2
—HBRR TN T — 2 55 A fd AR DG A A= BRI R AL~
6455 BrainAGE [ OCHR o ABAT AR IXS TIAHIBE 1 IE W
(AR AR AN, BrainAGE F 25 AN UUR B ) 1R 2%,
R HA — 7 SEBRIG IR Lo RAFIGEEROIRDL, s
IEHRE, BNt WIEE, TEM4EAER B12 1Y
BER, AT LAY ZE 28 3R 3 B b 2R 2 2 AR R e 5 g 17 o
A

| BrainA GE=T7m| - #5- 52 FR 48 |

« BrainAGE>0
o KEAmig E AL

BWES

* BrainAGE=0
o R REAL

* BrainAGE<0
* KA RRE

SEBRAELS
B K i #4618 Z BrainAGE
FEX IR ST, FRATT 3 Ao J T (R N G 2 g Y 3
TR 2 422 200 P T A 0% 00U ASE TR, N e R DA
ik 1) o I A2 2 2 A R I AR i . FRATTHE, AR B R
B R R —Fhs R BB 5 M EKR IR E, BB ER
BrainAGE 7345,

1 MRSk

1.1 AR RS HTRRE

77 I RE R AR T2 AR (S5 36 11, Pk 41 1))
A1 B R AR T AR (B 18 i, 2otk 23 f41])
BHT AT . M S IFT S T ARG R A (@ RexT
HRZH 5 o L 2 1) AR AR . M S A AR IR
ZIRE WASRUE « GRS £ (Clinical Dementia Rating,
CDR ) 557 05 I PRICHI 28 SRS i s (s iz rh HVATAE |
WS ) ; RIZASIRAS T ( Mini—mental State Examination,
MMSE e 7531 = 25 43 DUS/RIHIARITAE it < 10 43,
MRI RS A AR UM AE . A2 L& . AT
BTG G 78 R ARAG A B RS . SR X 4 BAARHIE
n2e 1 Fizs.



FSE-3' S S T 53 3
F£H R SRR BAl HE MO ShE
R (%) RE (B BE kAKRET REGE
(#) ) R () IF)

77 60.6+52 50~70 36/41 16.5£2.2 292+09 &

:

41  60.6+4.7 50~70 18/23 153+£23 29.0+0.7 &

JITAT B4 T i P PR # A 5 Fl ME AR SR = Ff s =
Be R FIrA 2 S5 0FI0 Y IR 50 B R i e i 25 21 1 [R)
B K 4 i 50 T1 A1 DTI R %, 3.0T GE Signa Excite Scanner
( General Electric ; Milwaukee, WI) i34k 1% 24095 1 T8k
FrIGeRSE . B ocilid SPGR M FFSI3RTT 204 SRIELER
T INAUE . FRESECH « TRTE=5.3 ms/2 ms, TI=500 ms,
BEEf=15° , BEE 1 mm, AZEI/N=1 mmx 1 mm x 1 mm,
JE 4 256 x 256, FOV 2N 256 mm x 256 mm. il Ji7 % FH B IR
% ST B AR ( Echo—Planar Imaging, EPT) J¥ 513545
58 )22 DTI, 8 A~y 1) K4 HUHUR ML b (Hl 0 s/mm’, 51
AT ] I SO EE b {E R 1000 s/mm®. EHGCRAES:
Bt s : TR/ITE=12500 ms/71 ms, %iFf : 128 x 128, FOV 3y
250 mm x 250 mm, JZJE 2.6 mm.
1.2 DTI RiN&EHEREmE

DTI 55451 FHUAL BT AR AR AC Hi 2 g 1) 2% 4y Sl 2 B T
JERTIE A E N R 2Bl 5 2 o] [ 5 o R S 5 T R 1Y
PANDA % 14 (a pipeline for analysing brain diffusion images,
http://www.nitrc.org/projects/panda/ ) fesE Py, AL T AR
M FDT THARXE DTI AR 78 I 5 Sk s IE,
— I DTI 38 32075 S A e B O HE £ bO MR b, SR WAL IE
JE I DTI BRI R AMR R B Tok i g, JFXS 3R13 5K
TR T R AL B, e A3 B AR AR R I, ) ARALE 7]
Ho RS AL - SERERIR MM ST ( Montreal
Neurological Institute, MNI ) 19 H 3 5 FR € ( Automated
Anatomical Labeling, AAL) AR E L 90 M) 4%
W LR 4 —BE (Fiber Assignment by Continuous
Tracking, FACT ) Jy VA5 FH T8 2 AN [ o DX ] 114 |1 Jo e e ( 4%
1EZ&ER FAME/NT 0.2 BUE IS HIRRT 45 B2 ). sl 4%
P, RIS 3 =ANTC i 2 FE B - 2P 4E50E (Fiber
Number, FN) #E[% . £ 51: (Fractional Anisotropy, FA)
HEREFNAT e (Fiber Length, FL) 5EFf. XX S840 B4 75
B M (BOZE HAL BS 152 T 4 D EHERE - BALHS I FA
FN. FL AIASCAE B A - fB £k 19 FN A . Brain Connectivity
Toolbox ( BCT, http://www.brain—connectivity—toolbox.net )  Jlix
W 268 53 BT BRI R AR BT R B L 19 R EE L 1 R R AR
RO, W RIERERE, B KA R0
FNLE SR X EESHOF AR T AT A 5, 5 2R
SR SR ERE GG I IE R . FATHRAAT2) 10 Fhg4s
FNSEC (90 AKX ), 2 900 AR, 435 A - 45 i (FN

TAHARHERE ). WSEREE (FN, FL, FA MIRGERE ). JRiBak
H(FAMABUERE ). SEHERE (PN, FL, FA IIAUER ).
IHEAE (FLABGER ) Frpu i (FLAGERE ).
1.3 f F i T MAR EL A1 BrainAGE

2278 5 3 W 5 FH R S 5 T 28 A AH S A i 19 288 411
S8 X HL, FRATRARE FECERTY (Scaled Subprofile
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Abstract: As life span increases worldwide, ageing population has become more of a social strain.
Aging causes declining in memory, executive function, attention, motor function, vision, hearing efc.
However, how brain networks differ among individuals and across brain regions remain unclear. In this
paper, cortical thickness measurement was used in T1 weighted MRI (Magnetic Resonance Imaging)
of 75 healthy volunteers to investigate the large-scale structural brain networks. Brain networks
were constructed by thresholding cortical thickness correlation matrices of 68 regions and analyzed
using graph theoretical approaches. All age groups fully preserved the small-world architecture and
organization. For different age groups, the characteristics of small-world networks exhibited different
patterns, and distribution of network hubs altered, suggesting a reorganization of cortical thickness
correlation networks. The underlying mechanisms of changing network properties are still unclear.
However, authors thought that it might be caused by neural network compensation from cognitive
reserve. Study of the cortical network topology can help us to have a better understanding of the brain
aging and how cognitive reserve compensates the declining cognition.

Key words: MRI; brain connectome; graph theory; cognitive reserve; brain ageing
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Abstract: The connectome analysis can help us to have a better understanding of human brain networks.
In order to detect the influence of the multi-scale parcellation on connectome analysis, this paper studied
the brain network from three scales(32 nodes, 128 nodes and 512 nodes). The results revealed that
small-world property existed over those brain networks, and the network features showed some trends
related to the parcellation scale. For example, the shortest path length increased with the decrease of
the parcellation scale, clustering coefficient decrease with the decrease of the parcellation scale, while
the degree increased firstly and then decreased. Additionally, this paper also found that multi-scale
parcellation had no significant effect on the network modularity structure, but had somewhat impact on
hub regions.

Key words: MRI; brain connectome; multi-scale parcellation; diffusion tensor imaging; brain network
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Abstract: When Smoothed Particle Hydrodynamics (SPH) was deployed to simulate blood flow, the
large amount of computation in solving the viscoelastic item of Navier-Stokes (N-S) equations made it
difficult to achieve real-time simulation of blood flow. In view of the problem, this paper proposed a real-
time blood flow simulation method based on SPH and shape constrain. Firstly, the blood flow simulation
model should be determined and the entire blood system was treated as a discrete particle system. Then,
the fluid speed was acquired through solving the blood flow control equations with deployment of
the SPH method. On the basis of SPH simulation of fluid, the shape constraining method was used to
control the movement of blood particles so as to obtain the solid speed. Finally, the actual speed of blood
particles were obtained by linear interpolation of the fluid speed and solid speed so as to update and
visualize the position of blood particles and realize real-time simulation of blood flow. The experimental
results showed that the algorithm could simulate the viscosity effect of blood with deployment of shape
constraining, which avoided the complex computation process of the traditional methods, achieved fast
blood flow simulation results and met the real-time requirements.

Key words: smoothed particle hydrodynamics; viscous force; shape constraining; simulation for blood

flow; real-time
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[ E] BB BT L0007 0O R & H R FEREIR AT sR RN . ik it 2430/
T i A 22 S B W S S (0 i S0 LA 5, ) PR R A 3 40 8 T 32 2R A5 IR S A5 3R AR IR IS AR 37
FE, MHLOITRES ERE . T REBRIR AP AR RSB (CAP) 4307, KRR AR R4
CAP. non-CAPV SRR/ SEARBRARI , SRIGEZAE (ZCR ) i O iSRS I sh L
52 e O, AP R PP R 8 452 S AIGI RZE B AE (OSAHS ) WM™ EHARRE . &5 8R OSAHSH & IE K 4341 4
AT TR KR, 45 B 205 KA % Sha /e %k b AT A s g R, mT AR BUE T4
IR i 00O IR & B AR AT ARG VE M X A R MRS AR A PR AS o OSAHSHE Filfgt e 32 i & 1
WEE B O i P % o ) e R (0 s R A e R 25 5, (R AR/ P A ZCR LA 25 bk
725 (P<0.001) ; B/ A SEEHMZCRIEMAEREZESR (P<0.001) , FIHEES 5 KIE
A7 0 B P 287 4 S0 S FE B0 T LAY R4 OSAHS P AR B (48 by, FL 3% =2 I EL iR A 171
HHIPE (r=-0.77, P=5.8x107") . Z5i® RALEA ML A OIS AR I, T4t
S IR AR S5 A8 DA S BRI 0 0, OB REE RIS . R BT, 76 T SR e R A LA S I
IREE B2 Wil B KR R .

[SREEIA] BRARPT B LR AL OIS s SR, BEARS; Sihis

Abstract: Objective To explore application of the EMD (Empirical Mode Decomposition)-based CPC
(Cardio-Pulmonary Coupling) technique in sleep analysis. Methods Through analysis of 30 cases
of thoracic ECG signals recorded by PSG (Poly-Somno-Graphy), the instantaneous frequency and
instantaneous phase were obtained with deployment of EMD so as to construct a CPC map. Then, CAP
(Cyclic Alternating Pattern) was utilized to divide sleep into three stages: CAP Stage, Non-CAP Stage
and Wake/REM (Rapid Eyes Movement) Stage. The waving degree of the maximum CPC peak was
measured by ZCR (Zero Crossing Rate), which reflected the severity of OSAHS (Obstructive Sleep
Apnea-Hypopnea Syndrome). Results The frequency band of OSAHS patients’ map was distributed
centralizedly in the low-frequency areas with small waving changes of the maximum peak at each time.
Comparisons were made between manual staging and automatic staging, which revealed that EMD-
based CPC could differentiate accurately between the different sleep statuses. Significant differences
existed between the waving principles of the maximum peak in OSAHS Patient Group and Healthy
Volunteer Group. ZCR values were significantly different between Slight/Middle OSAHS Patient
Group and Healthy Volunteer Group (P<0.001), and between Slight/Middle OSAHS Patient Group and
Severe OSAHS Patient Group (P<0.001). Therefore, the maximum coupling peak value and apnea-
hypopnea Index could be used as indexes to identify the different severity of OSAHS patients. Moreover,
strong negative correlation was seen between the two indexes (r=-0.77, P=5.8x10™"*). Conclusion
Combination of EMD and the CPC technique had proven its easy-to-operate features in data acquisition
s0 as to provide reliable micro-structure and disorder information of sleep, which had huge development
potentials in the fields of wearable health management and clinically-aided diagnosis.

Key words: obstructive sleep apnea-hypopnea syndrome; cardiopulmonary coupling; empirical mode

decomposition; sleep staging; aided diagnosis
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[ E] BE HIT3.0T D AFREIR (CMR ) K4 Hr 25 F Rk i Look—Lockerfa 4% H F UE Sh i F K
74 (MLLSR ) MT1 mapping/@ AR AT PRI A A, IEIFM A2 AN ] DX S0 L) 4
TUELMES % . Ak EBGOHIEREEE , 20 7T 00ECine 5 . T2WUFF . T1 mapping/¥
SR, W OB X IAT LB, R I ST AR A oK 38 Ry 28 43 B ik e it 43 B L 715 B
ANV B IR B R AL AL X, AR R R 22 S . G R (R AR 17 BLO AR T E AR 44
% (P<0.01) , DHPFHPIEAT MEA M PR TUELW R . FARH, (717.6 £100.6 ) ms,
(1208.9+224.2) ms; HEFS, (773.9+£101.2) ms, (1281.2+251.7) ms; L2RF
(955.4+191.1) ms, (1829.6+584.8) mso 2RO LML A7) 4R T 1AL 5 T 35 G 308 A1 v 1] 38
(P<0.01) . WIIATHEA AR SR X 0T G125 25 (F=47.862, P<0.01) , &g
CMR MLLSR T1 mapping/€ it 55 AR OMERUER P HAA B el A e S M, FLAEIE M 22 AR
B3O EAT B B A7 A1 BetE 22 5

[ OMERAER ;. T1 mapping; MEAYLook—Lockerfa 25 H IS FIVKE 5 MG A

Abstract: Objectives To investigate the clinical feasibility and repeatability of a MLLSR [Modified Look—
Locker FIESTA (Fast Imaging Employing Steady State Acquisition) Imaging with Saturation Recovery]-based
quantitative T1 mapping technique in 3.0T CMR (Cardiac Magnetic Resonance) to evaluate the left ventricular
myocardial T1native values in different segments. Methods Altogether 30 healthy volunteers were selected
and scanned by CMR on the sequence of Cine imaging, T2WI and T1 mapping so as to perform quantitative
measurement of ROI (Region of Interest) T1,,,. values. Then, the independent—samples T test and ANOVA
(Analysis of Variance) were deployed to analyze the difference of the T1 . values in 17 segments of myocardium,
different coronary arterial blood supply areas, age and gender. Results There were differences of the Tlnative
save and T1
(717.6 £ 100.6) ms and (1208.9 + 224.2) ms at the base; (773.9 + 101.2) ms and (1281.2 +251.7) ms in the
middle; (955.4 £ 191.1) ms and (1829.6 + 584.8) ms at the apex, respectively. Apical T1 .. values of myocardium
and blood pool were higher than the basal and the middle (P<0.01). Also, statistically significant differences (F'
=47.862, P<0.01) existed in T1,,,. values of different coronary arterial blood supply areas. Conclusion The

values between some segmental myocardia(P<0.01). The mean myocardial T1 of blood pool were:

native

CMR MLLSR T1 mapping technique had demonsirated its excellent feasibility and repeatability, which revealed

segmented variations in evaluation of left ventricular myocardial T1 values.

native

Key words: cardiac magnetic resonance; T1 mapping; modified Look-Locker FIESTA imaging with

saturation recovery; healthy volunteers
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Huir, T1 mapping AR D IEREIEYR (Cardiac Magnetic
Resonance, CMR ) 403k (155 5 AR 22—, n] 38 3 5 f ) s 1
SRATIG T1 FZnpAMAT %% ( Extracellular Volume Fraction,
ECV) fEPFANC WU A3 AR BEFISE L, Bl 2% M CMR
KA T B 78 (HL PR 20 A K 2 O3S A 25 Fh AR s
B, Bosn O T EMSAE, JIEE BRI T8
—hrifE, REE . R MR IR R ELA TS KA
RIRER T . AIR AW AR BT 2 Look—Locker £2
A H A E (Modified Look—Locker FIESTA Imaging
with Saturation Recovery, MLLSR ) A Ba R ET T1 mapping 53
AR TG RR A A A TR A, I ZE O & AN
DL BI IR T1AE, AU RS

1 MRS Ik

1.1 ARITH

RIS 30 6], 53 21 41, L oM, 4Fib 23~66 %,
SEHPAEMS 42.7 %, 032 54~78 IR /min, R 8~25 IR /min,
IR EFEH 17.6~29.2 kg/mz, = O (Left Ventricular
Myocardium Mass, LVM ) 44~128 g, B af 43 # ( Ejection
Fraction, EF) 50%~69%, % #§ #y 4 & ( Stroke Volume,
SV) 37~97 mL.

A - @ ToMaf] . OB DR AR IO i R
FRIIG AR 5 @ OH BRI IER ; @ BEAIC.OMifikgE
SR 52 5 @) CMR Cine HUSZAT T2WI TSI 5 R IO
HETE S FIhRESEH Uy HEBRACIE - MR 252 AHE. i fi
RBREE Y EAERE .

1.2 WEFHE

4§ GE Healthcare MR750 3.0T R 3EHRFAFEHLALLNE 8
iH 1B L L X 30 fifd R IR F AT CMR R, HH TS
FEIFRPIR T T AL LT TR, F AR T RE RS
IR R S R AR R U

SE4T CMR Cine HL5% I T2WI 2B 1 15 5 9 K6 A, 43
B 6 AN EHERIAI RIS 1A 2T DU . PO E
M, $RJG, DEATE—Z2 WA T1 mapping JF A F4 . H,
T1 mapping J¥ %1 5% Fl MLLSR 551 E4T 494, H14 S50
T . RGN 34 cm x 42 em ; AL K
70%~100% ; F1E Il I/ 5 S fA ok 450 5 J2IR0 8 mm ;
& ) 8] 24 100 ms 5 98 O 125 kHz 5 fil & o) (8] 7 Ok
10%RR ; fill & JEIR B A EF R AR . 58 i — AT S
29 15~25 s, SO8A %,

BAS B 2015-05—18

WAL Rier, FAEEIR,
B A H AR ¢jr.zhangwanshi@vip.163.com

34 HEEFIEE 20155830% 068  VOL30N006

1.3 &

JITA T1 mapping [REEEGIIMIH GE AW4AS TAERH
CINE TOOL 3R T A3 o SRR AT R S b oA
RN} Look—Locker JrRAEHY 8 MRANIH] T1 ANALAY.Co L 5k
AT T TUE, 1X 8 IR R LA RGN 1 A4 S AR Inversion
Time, TI) {43514 100, 200, 300, 100 + L3 (RR ),
200 + IRR.300 + 1RR.300 + 2RR.(300 + 3RR )ms( & 1),
TEEAL BRI AR, RIEE4HRX. (Region of Interest,
ROL) MEAN4A T1H, FFHTEdRRIE. RIDWEE, B2
57 O M AES BT IR EE AR 23 A T UG o B At
i, ROIWIEGR T1AE AP B E A FIE. A= IR,
AL RIS I, TR SE FL O 2 R BCR
B L 17 BT R AE ROL, AT OB L RO A I
SMIBIFZLAL L, A3 B U LA 22 45 BORIPESS 0 HR 1
TUE, JFRIERT. dml, A& 20 Lo LT Be
SEXIRG TR, CWUERS 17 35 B ORI DU OS2 TR
ARG T1FME, T IE = brlkzs. T
PR RR, ARXHERE R EE TR RN, NI Ie:
D3585 T1{ER ECV {H.

LL1 Seg0 LL1Segl LL2Seg0 LL2Segl
—r —r
Ti=100ms TI=100ms TI=200ms Ti=200ms
A ) ~ ]

R 1 ] L/"’ |//"' I//—'

P

£

le:::llms T:::nms

¥ P
MR IRy
e

B 1 FafT4ahb 89 Look—Locker 7y ik kit 53] = & B
E: AR A befk 55, @434 Look-Lockerd
B (3 A2, 2Fed/ NS F B ), B —ANBE 4 73
SREHIE, REMESH A100. 100+ IRR, 200, 200 +
IRR. 300, 300+ 1RR. 300+2RR. (300+3RR) ms, A
KA BRI TT 4GB ] & TD il & s8R AT 1] 3 TIA R4
B ]

ARG i B BEURBONE O P AN R 25 PR 5 R ) A 5
FREE ™, e RS bR an i 2 iR < T 9%, AFAE™ &
MR AR SO, RIRANREREA TN 5 T2, FBeh
HH IR A UM 80 DA 52 O UL A TR A 5 R U O 32
AT RE2x SN I DX LS BB I ) v 2 5 TN, 1RIf%

e ‘rQ<, - ©)
B2 BRHYBATEFER
E: O~@RBFEEL>EANAH 1A, T4, MERNEA,
@b & Ff k45 AL A S ML RIS %
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o L DV I RO A B D L‘Hﬂﬁ{&fg%ﬁﬁﬁﬁﬂzﬁ]
5, ABASSZ A b DX 0 LS BB I 2 R B 5 IV 2,
WUES35T, FeERIEMWER, BRI
1.4 ZITE 5

fH ] SPSS 17.0 #AFBEATHE 2750 H0, XS0 4h T1
TPorAaR, ARPRAERS . M4l aWIhs TL (BT A
(R, HARUWILE T1 {517 One—way ANOVA HL[R R Jr %
A3 MT I Tamhane’s 2105087, X 2 47 505 RFBE A4 WAL E] 1Y
WItf T1 {EAT Bland—Altman — Z M43 B F1 Pearson’s #H5¢ 43
Br, WG TUER R P + drifEZE (X +s), P < 0.05
hzERAgIEE L

2 R

2.1 MLLSR T1 mapping B4R E%iT&E R

ST R R SRR AR S8 B, AR B 2 W
PG, A2 J5 A H BRI e R . 30 9] 4k B 7 S 3 0 U
Cine HLZ P A R OIETEAS . 2540 1EH, & B0z 3)
UIReiEH , T2WI P A WG C UK I, 25 AR AR DS
1£ T1 mapping Sl S S VA 3 F Sy e S HIEd Eriip ok | FVA P
6 )2, L WECZES 12, LRk HA 180 )2,
WL 30 25, UG 30 )23 AR 7 04 48 v O JOL Y
BE 510 1B, PO YRS OJZ1E 4508 210 7Bz,

MLLSR T1 mapping J7 8 EUR G5 R am~ « @ %
A2 G . 190 (0%) 2, T953(294%) )2,
Mek 82 (45.6% ) J22, N 45 (25.0%) 2. M. VHEH
127 2 (70.6% ) ; @ WilEOJZEEE . 1900 (0%) 2,
M2 4 (133%) )2, M2 19 (63.3%) 2, V&7 (23.3%)
Fo M, VHEEEBI 262 (86.6% ) ; B PURELIZHIEG -
1900 (0%) 2, 0% 4 (133%) )2, M 19 (63.3%) )2,
V7 (233%) 2. M. V&EIGIL 26 )2 (86.6% ).
22 MATIESEITER

FR A LR AL . 9 s o A0 D o 2 T A5 ) i B o
JEFEWIE TL{H LR 1~2. X% ROL BFHERR T 3Kk =
SONREAO NN B 17 5 BRCIL, VU Uy 9 s 00 J2 1 4%
WEL WIS T EA S, ZRAEAGIHFE X (FE
S50 34271, 27.323 F130.013, P < 0.001), Hrf, %54,
10 O Bl T1AEIAR, 465 13 17 W BLO I RIEG
TUER o D WUAFEEHR 5. L\"‘jBE’JBFi’J%JJZI T1{5F1 95%
BAEX AR (717.6 £ 100.6) ms, (680.1~755.2) ms ;
(7739 +101.2) ms, (736.1~811.7) ms ; (955.4 + 191.1 ) ms,
(1884.0~1026.7 ) ms ( & 3), Hovr, v [a] 35 A1 3L iS00 L
WA TUE RS 2R 225, DARTPRIERES . AR ik
TINS5 (F = 24422, P < 0.001 ). MELJE
FREC AT M BT 4G T1 B 434 (1208.9 £224.2) ms,

(1281.2+251.7) ms. (1829.6 +584.8) ms, H1[f]#B 5 K%
TR T TG 22225, AR hiE . JLCHE
HEit2R (F = 22751, P < 0.001),
A1 AF 4L 17 WHEAE T1 AHL
#1% T1 18 (ms)

NI 921 - N

HIE + AREE 95% E 1z X 14
1 745.6 = 182.0 677.7 ~ 813.6
2 720.6 £ 102.4 682.4 ~ 758.8
3 647.1+108.5 606.6 ~ 687.7
4 636.2+104.8 597.1 ~ 675.3
5 7343 +179.0 667.4 ~ 801.1
6 825.3+217.6 744.1 ~ 906.6
7 856.4+204.9 779.9 ~ 932.9
8 876.0+ 141.3 823.3 ~ 928.8
9 766.3 +134.4 716.1 ~ 816.4
10 632.6 +145.5 578.2 ~ 686.9
11 726.5+188.4 656.1 ~ 796.8
12 807.4+162.2 746.8 ~ 868.0
13 1099.0 +290.8 990.4 ~ 1207.6
14 1093.4 +257.5 997.2 ~ 1189.5
15 775.9 £202.8 700.2 ~ 851.6
16 976.2 +495.5 791.2 ~ 1161.2
17 1464.3 +359.1 1330.2 ~ 1598.4

A2 BES @S BE&E TN TIUAAEE

o 145 TIAEL (ms)
ﬂff EEFHIES BT EEWESEG
;; ;ﬁiﬁ EARE oo, B 42K I ;ﬁgﬁ + Ak 19515/ EEK
1 727.1+1415 6742~779.9  460.4+112.9 418.2~502.5
2 1172.5+408.1 1020.1~1324.9 5423 +152.1 485.5~599.1
3 1274.6+405.2 1123.3~1425.9 852.7+185.8 783.3~922.1
4 605.0+153.0 547.9~662.1  634.1%+106.5 594.3~673.9
5 657.1+233.6 569.8~7443  671.8*118.7 627.5~716.1
6 854.6+195.9 780.1~929.2  719.1+167.7 656.4~781.7

BILEY
ENE
% L
oo,
—— .

NI

1 5 ] % 7 ' H To
8L S EL

@R (b) o il 3
‘ um‘:v;i ) v- \AWLT)']A-{V
(c)s K B (d)ibfw:]s 8] o 2 3

B3 A2 SIAT B TR X B
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R R AR S AR Bk . A2 S AR X
WIth T A (K 4~5), ZRAESH¥EX (F =
47.862, P < 0.001), AL XHhG T1{EF 95% EA5 X [ 5
Bk AETIRE S, (9793 £335.1) ms, (933.7~1024.9) ms ;
A 5 R B ik, (691.6 £156.0) ms, (666.4~716.8) ms ; &
e 32, (813.9£288.8) ms, (767.3~860.5) ms. T% 4F 4%
30 BEREE L 70 20~40 B2 > 40 B4, B 15 6.
Bk 20~40 2 41 ARTR I AT 4f T1 {EE/NIR (¢ = -2.177,
P < 0.05), HAKTTECHWWIG T1 S ES T, etk
B, Lot ARTE AN R By ih T1 A s & T B 4
ZH, U0 R ) B R o DS A (R PR L AR

AR @ Fa ®
B4tk ER%E, B, 2%, O~ ALE SR, T
8] 3 A RIS AL, S R RS PP TIMEAS801.5 ms, P13
H677.9 ms, HEIEIHRATO2.8 ms. S PLEFEAMIBTULRF
IS R R B KRR A TS H) 4 2066.9 ms, 1469.8 msFe
1565 ms, TUEAGF A0~ 1500 ms; DA A F S i fik fo [X 33,
R o0 TUAA XA, X1, 2, 35 AR E AT Lt
X, HERERDIREERR Fo ik IR K; OX AT ST
PERFER, e, e FeRTANR L. HAKIK
Fo fe A F AR X

B5 iR ERH, B, 35%, O, Q98 Az fadh s
EET1 mapping 1%, v B& A s LF A4 TIE
730.1 ms, PSS B AT ST MAETIEATS7.4 ms, &
LA AT TUAR 2485 . TUAH A0~ 1500 ms, B>%
MEFEE R DN100~120 mm’; @) @A £ F v Fo d s
SOMHERFER, BE, REFRELATANRL, £
KB B Ae £k FAE X
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BE DL R 0 2 TR O AT HITRE W) 1y T ol e T 93 Mk
ZRIA GRS, HARZ & BTG T1E T2
Sl ZEEONPEIRIEE T1ES LVM LSV A DCRE - 4
Bk —0.544 F1 —0.449.,

A A2 R S R B A 43 ) A5 1 ) IR T (B 25 {38 5K
g -18.1 ms, ZE{HFRHEZE R 123.1 ms, 95% —ECMERIR (2
i +1.96x Z{EbrEE) Jy (-259.4, 223.2) ms, A5
D 5 Ak, HA R I 5 387 95% —SohE RBRIEFI Y, 3
TEWER & (B HA B —28chE (HISERE - = 0918 ).

3 g

T1 mapping £ AR T 7R FLHRLT AL g FnG vk . 2
BUEICIL, IO R R, IR
1YL LET AL 112 WORR e 0L 14O RS O JUURE R 1) P-4 v
PR P AT, O UL T A I B = g — bR,
TEFRAC LRI AR T1 R RS AT, R BERAE IEH A
T1AE 95% IEHZHEIEE, JCEAEICIE R OIUWEXS HL Y
HIE NS DR
3.1 MLLSR T1 mapping# R B &R E 5

AL T1 mapping £ AR K F MLLSR 41 BEAT 14,
AT TF 5 A 2 R Look—Locker J52 5% 1 & [ 41 ( Modified
Look—Locker Inversion Recovery, MOLLI ) ¥4, MLLSR %
FH 4 2 18 0 ik vb 7 51 (Saturation Recovery Sequence, SR )
TR S Bk ol 51 (Inversion Recovery Sequence, IR ), SR
FIR T PRI LA sl B i S O ol o o 7 £ 8 R DL O R 5 R
IS, B0 T G AR AN A il e B BORE 1 B s R
B, HAEW TUEMNE, XNFIM3EF Look-Locker
A TUE, HH 5 SR a iR T A
A-Bexp(-TUT1#), HHEH A EEE T T+ {5, PR
(B/A-DT1* 2550 R 2N BSE T, T1* AR T4
FLATLAE ™Y, (A MLLSR J7 4145 H (9 T+ i 95 8238 41
ZUELSE T, ZHEM RSSO R R ]
T2 B AL T1AESF RN o K A BT A B I 25,
i el AP NN B v N7 1 e Bo77E s 7 N G S IR R S 3 €7t
UG, Ji8h, WItG T (E A 2240 22 2 s .o L
JEH IR (R FRBEAE SR JEOSERIX,  EIsH & 1190 LA 7 BEAN -
B TU (AR AT RS, H ke Gl it SO AN R DT 2L 52
o I DA E e AW e s T A e

SHANJZ T 2L 2D URE | R RESME ISR N
PARAE S REBURESON P, B3 7T R B0l b, wiphuRE
H5(2.8% ) 2, FMEESL 20( 11.19% ) J2, FEEH: 4(22% ) 2.
DU 0 J2 THT O IR TH I E 25 5 DM BE 55 R U0 J 2 T BE SR
BUCPRRE , DR ORI )2 A 1 (33%) 2. tthiy
AT RESSSEM T1 AR & e PE , X B i T iead O LS
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B LSRG , 15 598 53 525200 . 7E T1 mapping K&,
HLJ BUHM"J‘“ il ﬁﬁ’]ﬁu\%%ukiﬁfaﬂfﬂ? (E16).

s
#
N
S 300ms (33w ;rr—1300ng; *’}

Ti= 100ms ‘1 TI=: 200ms @

D

Adwitshiafelk 55 T1

B6 A Tkt Look—Lockeré
mapping R F) THA F 4244 BB D ~ @) A — b 2R £
F P A EROR B THA F 4248 09 25 T 2t #9 Look—Lockerdd 7 B
B Ao B FIT1 mapping BA%, £ F M T L4 A KIK
5B R NY (Wl EiFk) .
3.2 B TIEM S MEM R

AR B v A2 5 0 WU SR IS 5 3000 23 5 1 7 8 )
T1 {5 4> %) 9 (717.6£100.6) ms, (773.9+101.2) ms Fil
(9554 191.1) ms, ZEZLAFRMLPILG T1(E 5 T 3R
L FREEROIL, ZRE SR X, 5 Von Knobelsdorff-
Brenkenhoff %5 PV AN (OBF 98 25 AR b A — %, i T
R AXER . HREEEAE, EANZ 5 SRk a9 42 %= H
Wk T1AEA A U

AT A B 22 = AL WL Y ) 4G T E 2R
(7739 £101.2) ms. ifi Song 25 " {f F 1.5T HHHLAY MLLSR
AN R S RO A AE SR B A T AR ST AR, IO UL
FIRIEG TIEZ A (910+93) ms. F3 4k, FEfH ] MOLLI /¥
GUHEATIIBFFE R, N7E 3.0T MR 494 HL I, Piechnick 55 "

TARAGCHEE T1EN (1166 £60) ms, Kawel 25 U i 15
B9249% (1286 59 ) ms, I} Lee 25 " IA3H929% (1315+39)
ms, Dabir 25 "SIAR AL (1052 £23 ) ms, IRIGLEFHATIT,
HETF 15T MR FHHL E AR 4558, 40 (950 £21) ms'™,
(966 +48) ms"™ H1 (939 +24) ms"™ (£ 3), ARIHE R
B PR SRR B R AT

Britb =z bb, FRATEAERIFE b R BT BOL LB 4G T
EARAESE, I, BERCHT MIEER N BERYRI4E T1 {Eiﬁﬁ
[R)JZ AL AIURAIS 5w R wT A BE.C LRI 4G T1 {8 5 FAH [E))Z
AL BE, TR REC IUHAERSAG, X L~9§ﬁﬁ
TFEEC ARG T1 (SRR 2w LIS 5 im0 Rehe T
(ELA 7R S 2R A, T LI Y o 6 S 2 b LYY Exo
AR5 6 7 B Z T O HRIEG T AE XIS 22 5 i 4 E g
AT, U0 Von %5 P WF5T & PO LT BRI A T1 (AR T 3
fbCs L BE 5 1 Dabir 2 "FSEIAK, O ILHRRLER R (1B
BERI IR T AR R, TRTIIRE AR

ZIFFEAREIN RO Btk 22 5 AR IR T1 S
— AT RS R T O LA AR [ I 5 k2 A ™, i 2 FR AN TR
RO AR S0 . BRI . BRI mERRUE

Dhi . LRIBBURIEDNRE | AU . IR BEA ] 25 it
PR, WG . . SRR AR —

EMRER, FBIFEHIT AR, w5l Bikzes, HiX
DTy KAEAR I T 2 O T — 2D B . BFEEfl
FIR0AG T1 RSSO, 225 JE BRI Bebk 22 57
AR

WEFE oA 17 95 Bt WLEE A TR 436 1 DX 30K 23, % B

k3 ALk AT S IEH A4S T1 AR5

L £Z ST AT

Bk RGN 52 255 K% iR I % Rk
R Lk FAREALE FERIE = d RIS F % SR X 5 T1 4% (ms)
. SSFP, Singe breath- 1.5T: 950+21
Db % 0 ;ﬁ?ﬁfﬁl - holdMOLLI 571 1026, % 5341, 44961 ( AP Eafse
201 ng (FA50° ) AwShE #4517 ~ 83 %, FHF#41 % ) B@ 6 A S ILT B

Philips 4244 4L 30 i 4 3.0T: 1052+23
Von 3.0T Megnetom # 7 SSFPMOLL 60 %], 3 30 %], % 30 4] AESRI, PREF BRI 11571, FH
Knobelsdorff- Verio Siemens (FA35° ) #=s i (20 ~ 39 % 20 4], 40 ~ 59 Fe kxR E@MASPL R 1158.7, L3R
Brenkenhoff 5 7 f244#L 32 B iH 5 #2044, 60 ~ 80 % 204 ) 17 H& 1180.6

. MLLSR &7 (FA
s 1] 1.5T GE Signa i g AP B 3241, 94l (-F N N
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Research on the Integrated Online Real-Time Analysis System of
Cardiovascular Interventional Images
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Abstract: Failure to make accurate comparisons between digital subtraction (DSA) images and
intravascular ultrasound (IVUS) images had big influence on cardiovascular interventional operations.
In view of this, an integrated online real-time analysis system was developed, which integrated DSA
images and IVUS images and mainly consisted of the data acquisition module, DSA image module,
IVUS image module, three-dimensional vascular imaging module, DSA-and-IVUS-image linkage
module, image reporting module and image transmission module. In combination with DSA images
and IVUS images, the system could make blood vessels analyzed and processed in an all-round way.
According to the results of clinical practices, the system realized excellent linkage between DSA images
and IVUS images with errors < 1.5 mm, which was acceptable clinically. Meanwhile, it also could realize
segmented reconstruction, measurement and three dimensional reconstruction of DSA images and IVUS
images. With utilization of the system, interventional heart doctors could identify whether interventional
treatment was necessary for pigmented blood vessels as well as the position of interventional treatment.
Moreover, it could help interventional heart doctors to select the accurate stent size and position the stent.

Key words: digital subtraction; intravascular ultrasound; vascular measurement; image linkage
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Design and Application of a Respiratory Curve Detecting System for
RT Based on Magnetic Positioning Technology
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Abstract: Objective To design a respiratory curve detecting system for RT (Radiotherapy) based on
the technology of magnetic positioning, which was intended for real-time detection of the patients’
respiratory curve, controlling the three-dimensional inverse kinematics of RT beds for offsetting the
respiratory-factor-caused location changes of the target area and could realize the relatively static status
of the target. Methods The magneto-resistive sensors was used to detect magnetic field signal of small
magnet which had been pasted on the surface of the patient’s chest. Then, location changes could be
obtained through the signal processing and conversion. Finally, a PC software (LabVIEW) was deployed
real-timely to display the patients’respiratory curve. Results The system realized the real-time display
and data storage of small magnet position movement and the patients’respiratory curve. Conclusion The
experimental results showed that this magnetic-positioning-based system could real-timely and accurately
acquire the patients’respiratory curve, which provided a new method for acquisition of the patients’
respiratory curve in thoracic-abdominal dynamic RT.

Key words: magnetic positioning detection; respiratory curve; dynamic radiotherapy; single chip

microcomputer; labVIEW
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Abstract: Objective To understand the changes in inspiration-triggered work of PB840 Ventilator under
different PEEP (Positive End-Expiratory Pressure) levels and pressure trigger sensitivity. Methods
FLUKE VT-Plus AirStream Analyzer was connected in series between the to-be-measured ventilator
and the active simulated lungs. The active simulated lung could simulate patients’ spontaneous breath.
Then, the air stream analyzer was deployed for acquisition of breathing parameters and waveform when
the work of PB840 Ventilator was triggered by spontaneous breath. Results With the increase of PEEP
value, the speed of air stream triggered by inspiration of the active simulated lung, the actual trigger
pressure and the work of trigger increased. The differences between the actual trigger pressure and the
set pressure trigger sensitivity reflected the increase of endogenous PEEP. Conclusion Analysis of
the changes in patient-triggered work of ventilators under different PEEP levels and pressure trigger
sensitivity could help doctors to correctly assess the patient's conditions during ventilator therapy and set
proper settings of the ventilator. Moreover, it also contributed to quick evaluation of patients’ breathing
function so as to improve the effectiveness and safety of ventilator therapy.

Key words: PB840 ventilator; positive end-expiratory pressure; pressure trigger sensitivity; inspiration-

triggered work
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Abstract: Objective To discuss the effectiveness of application of real-time ultrasound elastography
and conventional B-mode ultrasonography in diagnosis of thyroid carcinoma metastatic cervical lymph
nodes. Methods In this retrospective study, 56 patients with thyroid carcinoma were examined by both
conventional B-mode ultrasonography and real-time ultrasound elastography. B-Mode sonographic
diagnosis was based on the total scores of five criteria in order to identify lymph node metastases. In
real-time ultrasound elastography, two methods were used to assess the lymph nodes, including the
RTE4 method and EXL measurement. The the critical value of the EXL was calculated through the
ROC (Receiver Operating Characteristic) curve. The combination of real-time ultrasound elastography
and conventional B-mode ultrasonography was also used to diagnose the thyroid carcinoma metastatic
cervical lymph nodes. Comparisons were made between the diagnostic results and postoperatively
pathological results. Results Sensitivity, specificity and accuracy of conventional B-mode
ultrasonography were 76%, 90% and 82% respectively in comparison with elastography’s 89%, 75%,
83% and the combination diagnosis method’s 96%, 88%, 92%. The best critical value of EXL2/1 was 2.17.
Sensitivity and specificity were both 88%. The area under the ROC was 0.91. Conclusion Combination
of application of conventional B-mode ultrasonography and ultrasound elastography could improve the
diagnosis of thyroid carcinoma metastatic cervical lymph nodes.
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Application of Overlapped M-Mode Sonography and Color Doppler
Ultrasound Images in Diagnosis of Fetal Cardiac Arrhythmia

[RiEiE, BRE, HEE, IE
T L R AL,
178 7 % 266034

CHEN Tao-tao,

YANG Zong-jun, SU Xiao-ting,
SUN Hui

Department of Special Inspection,
Qingdao Women and Children’ Hospital,
Qingdao Shandong 266034, China

[ Z] Be SNBSS S5 028 0 G S IETEZ W LOAR W s e Tk R
JAMELEFS 57 (28 B RS Xt 20 10421 H~2014486 H TR B AU IO T A, gt
HRHNRILI B R A, IFXEAFZRARUG L OHR TR . 8557 IR 115 HiR Lo AR
e PrEIRI R4, EVEWIRT AR, SV OB 3SR, & VOS], L brhE)
M), LB, FO S g2 136, B R P R T3], SE Atk DA AL Rk
o, H14gIHEA G LOIESS S, AR AR RIE L MW N £ 1260F£0 15558, 6
BIFEIRILR I . AR UG A 5 225 . SRk SRAIMBLR S 55 (0 2 5 ) (&
L2 L O EER H IR AL, AT B IR R R .

[RSRIR) MABLHFS ; REZEMEGENE; RILORAH

Abstract: Objective To investigate the effectiveness of application of overlapped M—mode sonography and
color Doppler Ultrasound images in diagnosis of fetal cardiac arrhythmia. Methods M-mode sonography
and color Doppler ultrasound images of pregnant women who were treated in the hospital from January
2010 to June 2014 were overlapped so as to collect the number and type of fetuses with cardiac arrhythmia
and make follow—ups for different types of fetal cardiac arrhythmia. Results Altogether 115 fetuses were
revealed with cardiac arrhythmia, including 48 cases of atrial premature contraction, 2 cases of ventricular
premature contraction, 35 cases of sinus tachycardia, 3 cases of supraventricular tachycardia, 4 cases
of fetal atrial flutter, 1 case of atrial fibrillation, 13 cases of sinus bradycardia, 3 cases of blocked atrial
bigeminy as well as 6 cases of atrioventricular conduction block. Among the 115 fetuses, there were 14
fetuses accompanied with both cardiac arrhythmias and cardiac structural abnormalities; 12 fetuses were
accompanied with heart failures and 6 cases accompanied with hydrops. Significant differences were seen
between the prognosis for different types of fetal cardiac arrhythmia. Conclusion The overlapped M—mode
sonography and color Doppler ulirasound images could make accurate diagnosis and classification of fetal
cardiac arrhythmia, which was of greatly clinical significance.

Key words: M-mode sonography; overlapped color Doppler ulirasound images; fetal cardiac arrhythmia
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Effectiveness of Application of TVCDS in Diagnosis of Endometrial

Lesions
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R KR A2 i FEmBE A, FERELA; MIRTIUE; 78RBS

Abstract: Objective To investigate the effectiveness of application of TVCDS (Trans-Vaginal Color
Doppler Ultrasonography) in diagnosis of endometrial lesions. Methods TVCDS images of 167 patients
who were pathologically confirmed by surgery with endometrial lesions were retrospectively analyzed.
Results The average endometrial thickness of patients with endometrial hyperplasia and endometrial
cancers was >10 mm with the maximum thickness of 27 mm. All the endometrial carcinoma were
accompanied with endometrial effusions. No statistically significant differences were found between
the arterial RI (Resistance Index) of endometrial hyperplasia, endometrial polyps and submucous
myoma (P>0.05). There were statistically significant differences between the RI of benign lesions and
patients with endometrial carcinoma (P<0.05). In contrast with the pathologically-confirmed results, the
accurate diagnostic rate of TVCDS in endometrial polyps, submucous myoma, endometrial hyperplasia
and endometrial carcinoma were 91.3%, 95.1%, 96.9% and 92.0% respectively. Conclusion TVCDS
demonstrated itself as a diagnostic method with the high detection rate of endometrial lesions and
minimal damage to patients’ uteruses, which deserved wider clinical promotion.

Key words: trans-vaginal color Doppler ultrasound; endometrial hyperplasia; endometrial polyps;

submucous myoma; endometrial carcinoma
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Study on Anatomical Features of CT Images of Abdominal Aorta in

Adults
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[ Z] B RTZZEHECT (MSCT) TS NE E Sk AR AR S T3k IR R A Ff
D PR A R e A 7 B M S C T it 4= 4 sl M R C T M A5 v 2 A A (R 2 13810 A 3, e Bk 11845, £okos
B, BAHEN (=602 ) 1096, AEZAEN (<602 ) 104451, kW7 (% L1 32 3h Bk 1 i
WM. A, SR 213308 Fahlk. BB EkALRE . fREBR Tk, 24
MEEMELR . FIRERMRTIEESA; WEIKATERRTLEAR; FRERYHESIT¥
B (P<0.05) . £5it MSCTREMSAR b b 7= M 3= Sh Bk 4 i s i o, wl o et ly SN

FAR . IFERBA LA AT O E G R M AR A= E S, BAIRKIR S E.
[SRSRIR) LBk SRR o R ; 22 BHeCT

Abstract: Objective To analyze the anatomical features of the abdominal aorta in adults through MSCT
(Multi-Slice Spiral Computerized Tomography). Methods Imaging records of 213 patients (118 cases
of male patients; 95 cases of female cases; 109 elder patients; 104 young patients) who had undergone
abdominal enhanced MSCT or CTA (Computerized Tomography Angiography) in the hospital were collected
to measure the anteroposterior and transverse diameter of abdominal aorta in the cross—sectional images.
Results Altogether 213 abdominal aortas were revealed, among which the anteroposterior and transverse
diameter of abdominal aorta in male patients were larger than those in female cases; those in older patients
were greater than young patients; the anteroposterior diameter of abdominal aortas was greater than the
transverse diameter with statistically significant differences (P<0.05). Conclusion MSCT demonstrated
excellent abilities in display of anatomical features of abdominal aortic dissections, which could provide
clinical guidance and significant blood supply anatomical information in vivo in a non—invasive way for
surgical abdominal operations, liver or kidney transplantation and interventional treatment.

Key words: abdominal aortas; anatomical researches; enhanced scanning; multi—slice spiral computerized

tomography
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Clinical Effectiveness of MRI in Knee Meniscus Periphery Dislocation
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Abstract: Objective To discuss the clinical effectiveness of application of MRI (Magnetic Resonance
Imaging) in diagnosis of knee meniscus periphery dislocation. Methods Altogether 58 patients who had
been clinicopathologically confirmed with knee meniscus periphery dislocation and treated in the hospital
from February 2013 to February 2014 were selected and divided randomly into Experiment Group (29 cases)
and Contrast Group (29 cases) through methodology of the random number table. Operations were made in
patients of Experiment Group under the guidance of MRI assessment indexes (the type of dislocation and
dislocation index); while, operations were directly performed in patients of Control Group so as to compare the
effectiveness of treatment between two groups. Results The diagnostic results acquired by MRI demonstrated
high conformity with the pathologically confirmed results. While, the treatment of patients in Experimental
Group was significantly more effective than that of Control Group (P<0.05).Conclusion MRI technology
showed the features of the non—invasion and higher accuracy rate in diagnosis of knee meniscus periphery
dislocation, which provided effective guidance for selection of clinical treatment solutions.

Key words: magnetic resonance imaging; knee meniscus; peripheral dislocation
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Research on Application of Low-Dose MSCT in Diagnosis of
Peripheral Lung Cancers
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[i{ ] B HEHIGH 2 2I80ECT (MSCT ) 78 BRI g2 Wb i M E . 773k 2820104
1H ~2013455 H AT 1711 e BEBEISCA /Y3 TS Bl 5 1 2R B VMRS X 4, R BEILEGER 00 R
MR (16861) AIEHAEA (14761]) , HSEATMSCTHESS, BHIEEN120 kv, KFEH
TR 25 mA, FRF SRR A IR 250 mA . DAL X B BSR4 Abri, AL
B W RAUE | FESEFIER IR T IR . R R AL RIS R A | R AR 5
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Abstract: Objective To discuss the effectiveness of application of low—dose MSCT (Multi—Slice Computed
Tomography) in diagnosis of peripheral lung cancers. Methods Altogether 315 patients who had high risks
of lung cancers and had been treated in Meihekou Central Hospital from January 2011 to May 2014 were
selected and divided randomly through the random number table into two groups: Low Dose Group (168
cases) and Conventional Dose Group (147 cases). MSCT was performed in both groups with 120 kV tube
voltage. The tube current adopted in Low Dose Group was 25 mA versus Conventional Dose Group's 250 mA.
Taken pathologically—confirmed bronchoscophic reports as the gold standard, the diagnostic sensitivity,
specificity and accuracy were calculated and compared between two groups. Results The diagnostic
sensitivity, specificity and accuracy of Low Dose Group were 83.7%, 90.7% and 88.7% versus Conventional
Dose Group's 87.0%, 91.1% and 89.8% with no statistically significant differences (P> 0.05). Conclusion
Low—dose MSCT scanning had proven its effectiveness in clinical diagnosis of peripheral lung cancers.

Key words: peripheral lung cancer; multi-slice computed tomography; low dose; conventional dose
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Differential Diagnosis and Analysis of Large Breast Masses with
Molybdenum Target X-Ray
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W B AR BERBE R,
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LIU Xue-wen, SUN Bing-wei
Department of Radiology, Central
Hospital of Qinghe County, Qinghe
Hebei 054800, China
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Abstract: Objective To explore the effectiveness of application of molybdenum target X-ray in diagnosis
of malignant and benign large breast masses and their imaging findings so as to increase the recognition
of the disease. Methods The molybdenum target X-ray imaging data of 12 patients who had been
pathologically confirmed with large breast masses from February 2011 to December 2014 in the hospital
were retrospectively analyzed. Results Among 12 cases, there were 7 cases of breast fibroadenoma, 2 cases
of MBC (Mucinous Breast Carcinoma), one PTB (Phyllode Tumor of the Breast) and 2 cases of mammary IDC
(Invasive Ductal Carcinoma). Malignant masses showed irregular morphology and unclear edges with spicule
signs, MCC (Micro Calcification Cluster) and increasing blood flow. While, benign masses was revealed
as round or ovale shape with occasionally—seen shallow lobulation and clear boundary. Conclusion
Molybdenum target X-ray imaging demonstrated significant effectiveness in differential diagnosis of
malignant and benign large breast masses.

Key words: large fibroadenoma; phyllode tumor of the breast; mucinous breast carcinoma; invasive ductal

carcinoma; molybdenum target X—ray
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Application of Cloud Computing in Regional Medical Informatization
in the Big Data Era

EEEFE, PMERL,
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Abstract: Through analysis of the status quo and problems of the regional medical informatization
construction in China in the big data era, this paper put forward the concrete application of cloud computing
in regional medical informatization. This paper also designed and analyzed an architecture model of the
regional medical information platform based on cloud computing and proposed the challenges in the regional
medical information construction.

WANG Tian-yu, SUN Yan-qiu,
YAN Yan

Key words: big data era; cloud computing; regional medical; informatization
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Advances in Application of Three Dimensional Printing Technology in

Clinical Pediatrics
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Abstract: This paper reviewed the application of 3D (Three Dimensional) printing technology in clinical
pediatrics, including modeling design, regenerative medicine and medical equipment customization.
Meanwhile, its difficulties and future development prospects in clinical pediatrics were also analyzed.
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Abstract: This paper expounded the structure of the digitalized information ecosystem in clinical laboratory
and introduced the function and significance of the HIS (Hospital Information System), sampling and
assembly linesystem, test instrument system, middle—ware system, LIS (Laboratory Information System),
clinical decision support system and EMR (Electronic Medical Record)system in the ecosystem. The
mechanism of the ecological chain of laboratory information was also explored. A standard, open and inter—
connected information sharing approach was suggested to be established to promote the integral development
of the laboratory digitalized information ecosystem.
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Abstract: This paper briefly introduced three kinds of elastosonography techniques used for diagnosis
of lymphatic node diseases, including real-time elastography, ARFI (Acoustic Radiation Force Impulse)
and shear wave elastography, which was aimed to compare the three techniques and summarize relevant
technical strengths and weaknesses. Meanwhile, its effectiveness and application prospect in diagnosis of
lymphatic node diseases were summarized.

Key words: lymphatic nodes disease; elastosonography; tissue hardness
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Abstract: This paper introduced the principle and performance of TSR (Thermally—Sensitive Resistance)
electronic thermometers. In combination with the practical work, the test standards and attention—needed
issues were introduced on the basis of the industrial standards.
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Abstract: According to the current situation of the medical equipment management, this paper designed
a medical equipment using status monitoring system based on RFID (Radio Frequency Identification)
technology. The system realized the real-time monitoring of the using status of medical equipment and the
statistics of the usage rate. Moreover, this system renewed the manual statistics method that was usually
adopted in the hospital and eliminated the its influence of human factors.
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Construction of an EHR Security System in the Hospital
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Abstract: The particularity of the medical field raised higher requirements pf network information security.
In view of the patients’ privacy security issues of the EHR (Electronic Health Record) system in the hospital,
this paper proposed a solution to construct an EHR system authentication and authorization model so as to
improve the safety of hospital information fundamentally.
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Abstract: Objective To research and develop an informatized individual dose monitoring system in order
to improve the radiation staff’s technical service and management ability in individual dose monitoring.
Methods The system network consisted of the intranet, firewall and Internet. And the system structure
included the individual dose function module, database and the system user module. Results The system
realized multiple functions, including the basic information management of the relevant department and
radiation staff, individual dose-meter replacement management, screening and statistical analysis of
abnormal dose as well as the data query and sharing. The system reduced the human error and improved
work efficiency. Conclusion The successful implementation of the system built up a solid foundation for
standardized, automatic and procedural radiation work.

Key words: informatized individual dose monitoring systems; radiation staff; individual dose monitoring;
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Abstract: Objective To realize the dynamic management of combat readiness materials in the military
hospital so as to shorten the time of material gathering for troops and highlight the flexibility of field forces.
Methods The system was established on the basis of B/S architecture, which consisted of three layers: the
browser, Web server and database. Results The combat readiness material management system realized the
new dynamic management of peacetime and wartime combat readiness materials in the field combat medical
institute. Conclusion The system shortened the time of material gathering for troops and highlighted the
flexibility in management of medical combat readiness materials.

Key words: dynamic management of materials; combat readiness management systems; military hospitals;
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Development and Application of a Medical Adverse Event

Management System
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Abstract: Objective To establish a medical adverse event management system so as to promote the
continuous improvement of medical quality management. Methods The database of medical adverse events
was designed to establish a set of corresponding processing procedures and develop a medical adverse event
management system. Results The system avoided the inconvenience of completing the adverse events and
simplified the reporting circulation. Meanwhile, it could also realize the real-time monitoring of adverse
events and collect the detailed information. Conclusion The system standardized the procedure of medical
adverse event management and improved the management of medical quality and safety.

Key words: medical adverse events; management systems; medical quality
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Abstract: On the basis of the regional comprehensive healthcare service platform for cadres in Shandong
Province, this paper proposed a general smart card reader system, which could be used in HIS (Hospital
Information System). With utilization of the virtual dynamic linkbase technique, the system was intended for
reduced maintenance costs of HIS and made it more convenient for application of multiple identity cards in
HIS including the healthcare certificate, residents’ health cards, social security cards, medical cards and
financial cards.
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Design and Implementation of a Phonegap-Based Nutritional Meal
Reservation System
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Abstract: With adoption of the Phonegap framework technology, a mobile nutritional meal reservation
system was developed in the hospital, which mainly consisted of the staff management sub—system, nutrition
management sub—system, terminal meal—ordering sub—system, comprehensive query and reporting form
sub—system and the interface of the third—party system. This system was equipped with easy—to—operate
interfaces and strong functions like file copy and offline local storage and could be operated in all the
popular mobile devices. It challenged the traditional meal-ordering method and made it convenient for
scientific management of data statistics, cost calculation and verification and procurement to the warehouse,
which significantly improved the service quality of the hospital.
Key words: nutritional meal reservation systems; Phonegap technology; hospital information system; mobile
devices
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Abstract: In view of the shortcomings of traditional mobile healthcare, a new mobile medical system based

on CA certification was developed in our hospital. This paper gave a detailed introduction on the overall

HUO Hong-xing, YANG Liu-qin,
FENG Xiao-ling, DAI Yu,

LIU Zheng, WEI Qing—kun
Department of Information, Xinxiang
Central Hospital, Xinxiang Henan
453000, China

0 Wi

B By S 2 AT, CAMETEE B (5 B
ZG0 BN e M, (ERKE CA AUERAR B T
Bah By 7 i/ 2 X o NGS5 =07 9 CA AERY L5
Drel R e fr SR G B LA AR, BRARTEI R
FAET . HRARE B R R R ILatE . LK
FrAl, BOREOR BB A ML A, AR BRBE R B AL
A o

B o WL EBEEET CANIERIRE SRS 7 R ST
F AP S5 LA B B 55 4 R ) B LR AR Pt
W, DI R MG, RS R RSN
Bl -6, DB SRS A IZ L, LU CA
WAENR S % AR, S 7w shi, 8k
FNTEAL, BEIPEBR G

HET, BoilEiRENBHER RS, CaERb 60
A XA BT, S, e I B R A
DT AR SE B T AR S A

BAHE A 2015-01-26
AR BB Y, IR,
BIRAEH BRAS . wangpf@medmail.com.cn

5= B B 2015-05-05

108 HTEEFiZE 20155 530% 0685 VOL30No06

structure and related work process of the system.

Key words: CA certification; mobile healthcare; hospital information system; electronic medical record
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Abstract: The y radiation in 45 distribution points of the breach-loading therapy machine room and
its environment was monitored so as to perform the fitting process of monitoring data and obtain the 3D
(Three Dimensional) spacial distribution map of the ambient dose equivalent rate. Then, comparisons were
made between the monitoring data and national standards according to Prevention & Quality Control Test

Standards for Patients Treated with Breach—Loading y Source to assess the radiation prevention performance

of the new machine room of the breach—loading therapy machine and its surrounding environment.
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Repair and Reformation of the Handle Failures for DSA Equipment
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Abstract: This paper mainly analyzed the handle failures of digital subtraction angiography equipment in

the hospital and provided proper suggestions for its maintenance and reformation.

Key words: digital subtraction angiography equipment; handles; breakdown maintenance; reformation
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Combination of Odontoid Removal and Titanium Plate Occipital-
Cervical Posterior Fixation Suture for Patients with Type I Chiari

Malformation
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Abstract: Objective To study the clinical effectiveness of combination of odontoid removal and titanium
plate occipital—-cervical posterior fixation suture in cranial spinal angle improvement for patients with
type I Chiari malformation. Methods Altogether 36 patients who had been diagnosed with type I Chiari
malformation from September 1994 to September 2004 were divided randomly into control group (n=21)
and experiment group (n=15). Cranial ridge angle measurement was made in patients of both groups.
Additionally, all the patients in control group received the combination of suboccipital—posterior cranial
fossa ecompression and endocranium expansion-repairing. While, the patients in experiment group
received the combination of odontoid removal and titanium plate occipital-cervical posterior fixation
suture. Results The cranial spina angle was smaller and the foramen magnum diameter, slope and
twings length were significantly longer in experiment group than that in control group with statistically
significant differences. The total clinical efficacy rate in experiment group was significantly higher with
lower occurrence rate of complications and statistically significant differences. The follow—up long—term
effectiveness in experimental group was significantly lower than that in control group with statistically
significant differences. Conclusion Application of combination of odontoid removal and titanium plate
occipital—cervical posterior fixation suture in treatment of patients with type I Chiari malformation achieved
excellent therapeutic effectiveness.

Key words: odontoid removal; titanium plate occipital—cervical posterior fixation suture; type I Chiari

malformation; cranial spinal angle
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Influence of Respiratory Training on MRCP Image Quality
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[ Z] B9 R xR 5 (MRCP) R BTRRSEN . 773% K604 TMRCP
KAty B BERL WAL, HApIZha] (3061) TERARTEA TP NZR, RN (306]) 7Ek:
ERTAREATIENGR o X P R B BRI T PR, o h2E (1) o R (273) B (343)) Al
L (493 ) 4058, FERIBAGE LR R B . 485 IIZRA B BB AL T A
SRAl G TRE, T ZEFAGIHHE XL (P<0.05) o G5 FFULZ SIXMRCPHY R it A AR K
SR, A i A HEA T ZRBE NS £ R MR CP I (R it ek

(K82 MR ISR s WK WIS FIRh

Abstract: Objective To investigate the influence of respiratory training on MRCP (Magnetic Resonance
Cholangiopancreatography) image quality. Methods Altogether 60 patients who underwent MRCP
examinations were randomly and evenly divided into two groups: training group (30 cases) and un—training
group (30 cases). Pre—examination breathing training was performed in training group. While, no such
training was performed in un—training group. Then, the image quality in both groups was assessed into 4
grades ranging from bad (1 score), fair (2 score), good (3 score) and excellent (4 score). The rank sum test
was used to analyze the assessment results. Results The image of training group demonstrated high quality
than those of un—training group. And statistically significant differences existed between the two groups
(P<0.05). Conclusion Respiratory motion could cause great influence on image quality. Pre—examination
respiratory training improved the quality of MRCP images.

Key words: magnetic resonance cholangio pancreatography; magnetic resonance hydrography; respiratory

training; image quality
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1.2 EFE

BLAL . KA LST RE LR R, &8 . 16 @iE M
SENSE XL, Torso Zk& .

B - U A S AMEMFRE E R R P, B
2, DSIR TG EM N, AR E
RER AL o 1 T H A 7 50 AT R W67 T2WLL A8 7
TIWI MR T2WT, EEEFSECR « BEWH T2WI R
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FEFE . 288 %224, ) . 6 mm, JZAEE : 2 mm, FHHE .
42 em x 42 em, SR JEEAR |, ARIEPFIRG S [ 20
% TR S50, JFCG R ARG AR 5 BEWrAL TIWI SR
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MRCP 215 % PR i = 24 3 2 25 B el — 4
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SR FARK TE BFR), HE5 G PRI 1454 R DL R BRIF Il E
Bt . HEBRESHAUNT TR BB N shortest, HHLE
R RS 5 I A 30k F S A % TR TE 4 650 ms, %S
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FEHCH 100 )2, EARZE N 0.51 mm. KA SPIR L5
FERE, WEWR 147 0 He 1 0% Sk R FAIE IR & 4, e
T8 N TR 356 20 B fe Ay (AT BMOE PP I3 3 2 de
DB — N T TS s IS ), IRKIBELIT .
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A R

(a) P 44 (b) R 28
A1 % FMRCPHELE
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Endotracheal IB in the Abdominal Laparoscopic Surgery
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[ ] B DA [ 0 S R0 e s B AR RIS S b i 1 AR . T3k B2 I
JsiE T AR 3861 H & /3 WIBLL ([ A AAT HEA TR U B ) FILMAZE (i FHR [l 22 4 7
FREESATEL) |, HAEPAIEFARSHE S MO (HR) | ik (SBP) | &F9kE (DBP) |
MAERAE (Sp0,) UUKRAREAN RN LA . &R ERE 51 min, IBAAHR. SBPH
FLMAZL, {ASpOMLTFLMAZ (P<0.05) . 7E4RE HIRD AL G 1 min, HiU0GEE 4 HSpO,
T MEELL (P <0.05) o IBAIARJGMZ . MR . MEERZERIAR G 75 A5 R RN &AL 2 2
FETFLMA4L (P <0.05) o Spring s gy A b, X i ES LR A0 & B R s (P<0.05) o &8
ARG, BRI EAT BRESE SRR A R RN, (EAN R 2SR B A R R
ZESARREEN B, WK BRI s Se bR il ok e 2

[SEEBR] PrAME R e EE TR, RRES

Abstract: Objective To evaluate the effectiveness of application of different LMA (Laryngeal Mask Airway)
and endotracheal IB (Intubation) in abdominal laparoscopic surgery. Methods Altogether 386 cases of
anesthesia ventilation management under laparoscopic abdominal surgery were retrospectively analyzed and
divided into two groups: IB Group (use of endotracheal intubation for anesthesia ventilation management)
and LMA Group (use of different laryngeal mask airway for anesthesia ventilation management) so as to
compare HR (Heart Rate), SBP (Bystolic Blood Pressure), DBP (Diastolic Blood Pressure), SpO, (Oxygen
Saturation) and adverse reactions at each time point of surgery between two groups. Results One minute
after extubation, the HR and SBP in IB Group were higher than those in LMA Group; while the Sp0O, was
lower than that in LMA Group (P<0.05). Upon extubation and one minute after extubation, SpO, in the New
LMA Group was higher than that in the ordinary LMA Group (P<0.05); while, adverse events including
cough, sore throat, laryngospasm and postoperative hoarseness in IB group were significantly higher than
LMA Group (P<0.05). In comparison with the new LMA Group, the ordinary LMA Group had higher sore
throat incidence (P<0.05). Conclusion In contrast with endotracheal IB, LMA had demonstrated its better
effectiveness and less adverse events in anesthesia ventilation. However, no obvious effectiveness was
observed between different kinds of LMA. Therefore, LMA should be selected clinically in combination with
patients’ practical considerations.

Key words: new laryngeal mask airway; ordinary laryngeal mask airway; endotracheal intubation;

laparoscopic surgery; anesthesia ventilation
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Qe — R Wk (SLMA ). 28 RIS I = (ILMA ),
S AV E T EAUE IR (PLMA ) %0 SLIPA Ik 2 4 161
I 5 5| AARBERREERIC A 10 4, BLE Z R T8
B G T AR H T TA, H G T M AR R b 4 0
BRI R GEME VAN 1 A T IR o AR SR F Il Bt 43 7 7 3%
X M@ I (SLMA, ILMA A1 PLMA ), SLIPA M5 D) %2,
IS (1B) 7EME T RSB T A b i BRESE SRR A TP
VIR S

1 MRS Uik

1.1 BRI &K

PEHL 2008 4 6 H ~2014 4 6 H A B kB FHIIG BLAT
G ANHBRUHERY 386 17 FR B T AR B H . HAFRHE : D
MRESF . BRA . RSEBA T ARG NMAE BT FARIBITHY
JEE PR @ KRR TARIGITE + O R fH
JH LMA (335 SLMA . ILMA ., PLMA #I SLIPA ) B{ IB #;
@ A ZERTARE 3 @ BA BB IFR, SiETAR
FURRIE I S o HEBRbRIE « O JERE HBB0 F A A BLIE
WFARBITHE  QITRALTARE ;@ KMH LMA 5 1B % ;
@ FARFIT-E ; © W EATFEILILAE F AR
FHRIESEE o MABEN— RGN, Wk 1. FraBEm/
SR BB FET, AR O AR KA
DL E .

FLMNEH G — L (X +5)

: ) R A HwERHK  HRAPE(H)
A g (30 TR em) A B C
1B 79 35/44 38.39+17.81 21.99+3.10 36 28 15

LMA 307 160/147 38.50 +13.98 22.27+3.19 135 114 58
i - 153 -0.06 -0.70 0.09
P - 022 096 0.48 0.96
E: RBAEF, ARG, BAMA; CHRARK,
1.2 REEF7i%
N R BRI 7 Kk e DR B2 A 4 B R Y

BEATAREGATICOIH I, vy FrikimiE, AZLR
MM TE SR RIS SR TR K R 5, 25 R
B 0.5 mg (BEARE S0 0.3 mg ). 25 A2 0.2~0.4 mg/kg,
TIIAM 1.5~2.0 mg/kg ( SARFEPKER 0.02~0.04 mg/kg ). FEFH]
JIEFK 1.0~2.0 merkg ( B4EPEIREL 0.08~0.10 mg/kg ). LMA 41
E SRR RS A SRR E AR S, A
FATRACE R B T HAR A [EE WS, 2B
BOE @S 1B 4IFER 3 5 M AUE 45 PSRRI
[FJ R E R e AR RS I I N TA B 150.0~300.0 mg/h Al
WA 19%~2% S5k , AR SEAE SR A I AR B B B U A
1.3 MEEIEFR

(1) ANFEEE] A R0% (HR), &F9KIE (SBP), W4
JE (DBP)., MAMRAE (SpO,) TEHL, HAREEN : AT
AREfuE SaE (T, BREMETTRIZ (T2), HE5
Imin (T3), FEFZ] (T4), &5 1 min (T5),

(2) RIGA RS RS, AL Mm% . A5 |
[F2-% S Ny AL
1.4 Git=Z a0

K SPSS 18.0 FAFHATHE 20007, THETERH %L
+ PRifEZE (X xs) FoR, 4101 SR Student’s 7 45 5 57
TEGNT 5 THECRRPRR M LR 2 K05, DL P<0.05
ZRHEG R

2 g

TFFT 4 A 00 95 191 24 1 2y B A S ) 288 TR ¥ il A< 4 4
S BEAT BRI Ko HL AR IB ZH FI LMA ZH 76 A [a] i i) o
(T1~T5) (A4 Ar (RAE S8 FRAE AL« 1B 41190 2 4% TS B Oy
(78.92+10.54) YK /min, = T LMA #H ) (7458 +12.17)
W min, 258 4123 X (P<0.05); 1B 41 /) I 46 &
TET5 B h (124.52+10.65) mmHg, & T LMA 40 )
(120.73 +11.46 ) mmHg, ZFHAHIE XL (P<0.05); IB
ZH 1Y I 2000 R BE A TS B9 95.24% + 4.00%, KT LMA 2
[ 96.96% = 3.13%, 225H Fil*# L (P<0.05), WZH:

R0 B A L Aol AR 00 RS AL R IR (T )

FRAR 285 i 4% T1 T2 T3 T4 T5
HR IB 79 7548 £11.24 73.83+£9.25 70.69 £10.28 74.22+£9.62 78.92+10.54
(& /min) LMA 307 74.01£10.25 72.64£10.63 7229 £11.03 74.82+10.00 74.58 £ 12.17
SBP IB 79 119.20+12.64 114.32+10.80 118.23 +12.64 121.41£12.30 124.52£10.65
(mmHg) LMA 307 118.49+13.03 116.86 +11.94 119.05 +11.65 119.88 +11.95 120.73 £11.46
DBP IB 79 67.52+£10.21 69.54£10.78 70.55+11.41 71.12+£9.45 72.08 £9.87
(mmHg) LMA 307 67.86+£9.54 68.07 £8.69 70.75+£9.95 70.73 £10.66 70.58 £10.26
SpO, IB 79 97.92%+3.61%  99.23%£4.25%  98.72%£4.64%  97.09%+3.47%  95.24% +4.00%
LMA 307 98.38%+3.93%  99.44% +4.41%  99.14%+3.71%  97.95%+3.83%  96.96%+3.13%

7E: HIBAA, P<0.05,
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RARPRAEAS R B S P ZE T TSR L (P>0.05), HARZ;
Ik 2,

BE—HENT M E e (SLMA | TLMA ., PLMA ) 415
BN (SLIPA ) ZH A4 JBRIFSE S8R « A U B 20 Y I 4
TN BEAE T4 B A 98.66% + 3.46% . TS A 98.26% + 3.49%,
A3 590 e 3 e B 2 14 97.36% = 4.02% F1 95.89% + 2.30%,
FEFBAGATER L (P<0.05 ) P ARG ARAEAS R [] 55
SIS L (P>0.05), BARGERILE 3,

IGRAE G 2B, SEME A S GEEAM LS/ E LW
ARJGA R R 70 AHRSE 1B 4119 79 fl s b, 31 4k
AENENZ, 26 B BUR E R, 7 01 B, 8 il kA
ARIGFEW, AR KA %R 48.10% 5 LMA 411 307 4
maEh, EWORR RN KA 16, 19, 2. 14, &
R &M AR 9.12%, WAL L4825 A Gt 2 L
(P<0.05 ) T X} B 3368 ik PR UM B i 2 ORI i
M RAERBEETIEH (P<0.05), EANRES LS
B (P>0.05), HARZRILZE 4,

AR N A BRI IS IRELS A AR R,
RIS i — 20 43 7 17 A [R) 35 0 7 A [ R () A R e <
BORDL ARG AR RN 225, 15 3 B0 M 025 15 75 25
SIS FE L (P>0.05), MERSESMrEE RS Bk
Hamas R —2.

3 g

M B g — e B SR, s AR TR R
B4 AR T WA A ) A BT T A, ol TR AR R
N £ AL B 0 2 AR, I RRE K AR AR Y i
BrBe, WEELER 7N TG R TR AR B P,
I T RO Il SR b, LA G o s A 1 B AR
BN HAER )z, B GUEA rR . A T
X e B 22 A R AV B IBUR, TEARSMIEER T AR p
W LA R T AR B i A R 0] Y A AR BB A AR
e, 2B IR R SRR O PE A W A KURS: A ) R O
XPHB RO M, 7EE ST AR, #e EAE
S AR AL AT R O XU, E I S AF 5 A BRI B2 B4 6 T T
EEAERHANUETH I CRTFHEWNIE), REBE—ERE
PR S AR T

AWETE BB T 386 1 28 1 s 5 TR FR AN IR
SRR B oA A A T IR IR ) R )RR RIOR
FIARJEA RN, SR ZW, VMG AU R
JE 1 min i, HLC SR FICGE TR A B R TR AR, T
4B R 20 T B A L X bt e e B2 AR
TR EL L, 5 SO A B 2 A 1 min 5 A UL
SN 5 R TR o T — 2 AR R A RSOSEN HE 7y
FrkBl, "UERHEHBRERZ., KRR, WEdE. K&

F3 il ol A A AR 0 R B A RCR A (X £5)

Fa A% 281 18] % Tl T2 T3 T4 T5
¥ EiEEE 168 73.25+10.57 73.12+11.28 72.55+10.85 75.33+11.00 7423 +11.72
Gk /%)  #HBEE 139 74.92 +9.82 72.06 +9.80 71.98+11.28 7421 + 8.64 75.01 +12.72
IR E EiEEE 168 118.25+12.85 116.53 +12.85 119.23 +11.02 120.65 + 10.77 121.82+12.47
(mmHg)  #&EF 139 118.77 +13.29 117.25+10.76 118.84 +12.40 118.95+13.21 119.42 +10.00
M 45 R HEEE 168 68.23+8.73 68.53+9.22 71.23+10.11 71.52+9.85 70.92 +10.74
(mmHg)  #&7%EFE 139 67.42+10.45 67.52+8.00 70.16+9.76 69.78 +11.52 70.17 +9.66
hBsaA R EEEE 168 98.23%+3.28%  99.12%+4.78%  99.21%+3.06%  97.36%+4.02%  95.89% *2.30%

HAEEZ 139 98.56% +4.60%  99.82%+3.91%  99.06% *+4.37%  98.66%+3.46%  98.26% + 3.49%
A g Eaat, P<0.05.

RAREHERRREZNRE RREREE 0 (%)

285 1l 4% o ARG H IR HREE RIG 7 of R R
AEWEE 79 31 (39.24) 26 (32.91) 7 (8.86) 8 (10.13) 38 (48.10)
g% 307 16 (521) " 19 (6.19) ° 2(065)" 1(033)° 28 (9.12) °
¥ 68.04 49.72 18.59 22.35 67.35
P <0.01 <0.01 <0.01 <0.01 <0.01
S Uk 168 10 (5.95) 15 (8.93) 1(0.60) 1(0.60) 19 (11.31)
AL elE F 139 6 (4.32) 4(288)7 1(0.72) 0 (0.00) 9 (6.47)
¥ 0.41 7.94 0.02 0.83 2.15
P 0.52 <0.01 0.89 0.36 0.14

7. "HIBAAA, P<0.05; ‘5B, P<0.05,
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R&D of a LED Quality Assessment System for PACS
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Abstract: In combination with subjective and objective assessment methods, this paper adopted the

international and domestic display standards, and designed a timing LED (Liquid Crystal Display) quality

assessment system based on the PACS (Picture Archiving and Communication Systems). The system showed

convenient human—machine interface and intuitive display, which could provide the same visual impression

for doctors in different medical organizations.

Key words: picture archiving and communication systems; digital imaging and communications in
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Discussion on the Medical Equipment After-Sales Service Mode for
Primary Medical Institutions
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Abstract: Sparse geographic distribution, deficiency of medical engineering staff and relevant medical
equipment management plans as well as the diversity and complexity of medical equipment techniques had
caused problems in maintenance and repair of medical equipment for primary medical institutions. In view
of these problems, this paper made a research on the medical equipment maintenance and repair system at
home and abroad. Moreover, Zhejiang Province was taken as an example to explore the solutions to problems
in maintenance and repair of medical equipment and establish an after—sales service mode for primary
medical institutions.

Key words: primary medical institutions; medical equipment maintenance and repair; after—sale service

mode; clinical engineering department; the third party service providers
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Discussion on Repair and Maintenance of GAMBRO AK Series
Hemodialysis Machine
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Abstract: This paper discussed the significance and methodology of repair and maintenance of GAMBRO AK
series hemodialysis machine. Through comparison of the long—term follow—up data, this paper demonstrated

that repair and maintenance not only reduced the cost of equipment maintenance, but also ensured the integrity
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rate of the equipment, increased the work efficiency and avoided the waste of health resources.
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Application of the Informatization Management System in Nursing
Error Prevention in the Blood Purification Center
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Abstract: Objective To investigate the application effectiveness of the informatization management
system in nursing error prevention in the blood purification center. Methods Altogether 80 MHD
(Maintenance Hemo-Dialysis) patients were selected. Taking themselves as the reference, 80 MHD
patients (The Control Group) had accepted a total of 1953 times of HD treatment and 910 times of HDF
(Hemo-Dia-Filtration) treatment in the blood purification center from June to September 2013 under the
traditional medical implementation and management mode. With the application of the informatization
management system in medical implementation and management, all the 80 patients (The Experimental
Group) undergone 1923 times of HD treatment and 903 times of HDF treatment from October to
December 2013. Then, retrospective analysis was made between two groups in the occurrence rate
of nursing errors. And the chi-square test was used. Results A total of 33 nursing errors happened in
Control Group (Accounting for 1.15%); while, only 4 cases of nursing errors occurred in Experimental
Group (0.14%). In comparison between the results of two groups, significant differences (P<0.05)
existed in occurrence rate of execution errors of verbal medical advice, improper fixation of loop pipes
and treatment mode errors. Conclusion The informatization management system is helpful to prevent
nursing errors in the blood purification center.

key words: hemodialysis; informatization management system; blood purification center; nursing errors
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Discussion on the Effective Operation of the Moving Salvation System
for Acute and Severe Neurosurgery Patients
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Abstract: This paper explored the operation of the moving salvation system for acute and severe
neurosurgery patients and popularized the mature operation mode in Xinjiang region so as to improve the
whole treatment level for acute and severe neurosurgery patients.
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surgery; emergency aid equipment
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Exploration on Construction of the New Medical Equipment
Management System for the Mobile Medical Service Sub-Group
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Abstract: This paper mainly introduced the practices of the Mobile Medical Service Sub-Group in
medical equipment management in the hospital and discussed construction of a new medical equipment
management system. The scientific and effectiveness management could ensure the steady work status of
medical equipment, enhance its efficacy and advance tactical efficiency.
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Abstract: Hospital renovation is one of the effective ways to expand medical scales. As medical equipment
is the core hardware of hospital, its purchasing, configuration, and installation is very important. This
paper expounds the work flow of purchasing medical equipment and discusses the common problems.
Then combined with practical work experience, this paper puts forward some solutions which have certain
significance to solve the problems during hospital renovation.
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installation
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Abstract: Based on the experience in the medical equipment management and the status quo of clinical
use and monitoring of medical equipment, this paper discussed the establishment of monitoring indicators
for rational use of medical equipment and relevant monitoring methods, which provided references
for decision-making of management departments. As a result, it had great significance in preventing
unreasonable use of medical equipment and saving costs for the hospital and patients.
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Abstract: This paper analyzed the problems of informed consent during medical equipment clinical

trials, including the poor writing, nonstandard signing, formalized content and loss of signed informed

consent. Moreover, this paper also discussed relevant solutions to improve the writing of informed
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awareness of protecting the right of informed consent.
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Development and Application of the Self-Help Film Printing System
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Abstract: Self-service printing could be realized through integration of PACS (Picture Archiving and
Communication Systems) and RIS (Radiology Information Systems). Firstly, the radiologists needed to
select key images to form the virtual layout in the diagnostic station and sent them to the PACS server.
Then, the images would be managed and printed on demand by the centralized printing management
system. The self-service printing system realized the film printing on demand, reduced the patients’
waiting time and the comprehensive cost of the hospital, and improve the quality of medical services.

Key words: image films; self-service film printing; centralized film printing; radiology information
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Medical Equipment Procurement Management System under the Full-
Life Cycle Management Mode
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Abstract: In combination with the status quo of the hospital, this paper discussed how to establish a
standardized and procedurized medical equipment procurement management system under the full-life
cycle management mode, so as to make the best use of medical resources, avoid irrational allocation of
medical equipment and improve the utilization rate.
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Discussion on the Status Quo of Department of Medical Engineering in
the Hospital and Relevant Development Solutions
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Abstract: In view of the actual situation of the hospital, this paper discussed the status quo of Department

of Medical Engineering and then pointed out its importance and particularity. Finally, it proposed some

suggestions on how to develop the department.
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Abstract: Hospital is a place with crowded people and high—frequency use of elevators. With constant
expansion of the hospital, elevators played an important role in a modern comprehensive hospital. And the
excellent management of elevators become a particularly critical task. On the basis of brief introduction of
elevators in the hospital, this paper discussed the standardized and well-defined management of elevators
from various perspectives including the equipment management, security management and operation
management.

Key words: hospital elevator management; equipment management; safety management; operation

management
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