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CT angiography in the diagnosis of traumatic arterial injury of extremity:a Meta analysis

[Abstract] Objectives: To evaluate the diagnostic efficiency of CT angiography (CTA) in detecting acute traumatic
arterial injury of extremity. Methods: Databases including PubMed, EBSCO, Cochrane library and CNKI were used for
screening correlated literature. Using QUADAS 2 for systematic evaluation of the study. Data of true positive, false posi-
tive, true negative, false negative in these literature were extracted for further heterogeneity study, statistical pooling and
summary receiver operating characteristic curve (SROC) were analyzed. Results; Totally 9 pieces of literature met the stand-
ard of high quality, relative low risk of deviation and risk for clinical application. The pooled sensitivity, specificity, PLR,
NLR and Diagnosis OR values were 0. 98 (95%CI;0. 96~1. 00),0.99 (95%CI;0.97~1.00),33.09 (95%CI;15. 75~69.
53),0.04(95%CI:0.02~0.07) and1100. 47(95%CI:376. 48~3216. 73) ,respectively. The area under SROC was 0. 99 and
the Q index was 0. 9689. Conclusion: CTA has high sensitivity and specificity for the diagnosis of arterial injury in patients
with extremity trauma and can be used as an effective screening modality for traumatic arterial injury of extremities.

[Key words] Computed tomography angiography; Angiography,digital subtraction; Trauma; Artery injuries; Meta-

analysis

U VYR Bl K A5 473 2 e R H DL A A 0, kb T S
VU R R U B WA AE S A S I R IR T O X
WYMo A0 2R S Y i 3 ik A5 473 AN BE DR IE B iE A 5K
M PEAl AR FE, FRE RO RT RE ™ B Y O B A, 4k
111 SRR B SR 5, o e E A ket . K
ALK DSA — LA Ry J2 A DU 1Y i 3 ik 452 43 B oy T
MR X T 2R B AT DSA KA Al L
A A0CHb 3R S R B AR F AR B L fH DSA K A FE
A B 2 A X . HLELA R 28 S, CT i
& %1% (computed tomography angiography, CTA) &2
SR CT AR AR Jy 1 5 5 %2 1 % J sk s B
CT RAR L P, A0 4% AH XS AR BN A (= 2848 I
PRE 2% Wi 7 1 223832 1 CTA #0 DSA 1E 4 14 i

FHBAL:430060 BB R DBUR AR EE e s R
%ﬁﬁ:éﬂiﬁ(l%of),ﬂlJ&H%%ﬁlﬂ/\ﬁﬁiﬁﬁ%i-i%ﬂk$
B

BT AR T PEAL T Be . FE2E 2519 10 48, CTA X F 43
WU &M P DU B B0 ik 458 4 T T F 9T 32 0 DL DSA il
HMBFF AR IR A A S % BE AH 5 SCHR i 38 1912 W Ry 5
DA K B A T80 00 AN IR AH [ o i A BB AR 82 %6 ~ 100 %%
Z 0], J5 6 BIAE 90. 0% ~99. 3% Z [P, R4 CTA
X S DU B 20 kA 495 14 32 T AL RE FE 2005 4F R AL IR
i F DSA™ H 2R CT B4 | Ja 4b B i 0F 4 LA
KB EM &% T CTA M2 Wi fF & R e
BT, ARFFGE SR CTA 2 Wi 145 5 35 45 45 45
1 R AR R R AT RGN O CTA & F Ui
Bl K 1312 W B 4 G PR R L 28 0 &L A 0 IE IR 2 IE
¥ -

M# 5T E

1. W5 X 4
s ] CTA K Jg ab ¥ AR 32 645 5 25 0 15 3h Bk
145 A STk .



TP Sz 2015 4F 9 H 45 30 545 9 B Radiol Practice,Sep 2015, Vol 30,No. 9

945

2. Kr R

L) 9% 3 S 4 R “ peripheral arterial injury”. “com-
puted tomography angiography”. “surgery”. “DSA”
#: 22 PubMed (1990 — 2014. 12) . Cochrane Database
Systematic Reviews (1990 — 2014. 12). EMbase

(1990—2014. 12) K45 2 5 LA v 3C 5 B3] A1 & 3l ik 4
7 “CTA” 48 % CNKI 48 FE (1990 — 2014, 12) , [A]
B SR BN A8 2 6T 4BL 4 A SR T R 2k 35 4 e R 1 L 3
if W B SEE IR

3. Yy A\ b

SCHRH L DSA AT AR Sy 4 i i R FHXUE 3
Pt R a8 A 5% 1Y B8 AT, A8 A SCHER B0 A i R AR
T+ B8 B4 B 42 AT A B 2 AR B 1 R e Uk
B R E AR BE R L EE KR AR RT
10,

4. 4 ABIFSE Y SCHR BT & AN

H 2 A E R IE QUADAS2(Review Manager
5. 2) R AEA A I SCHR Ak ST HEAT SCIR BT . RS
D HE 33 I R 3 e P R B A A = T R

5. il $ H

P 44 A AR A A Y 8 7 X6 A 2R SRR 1 s 8
ML FEAT W 00 0 J5 AT A I 1 42 30, B BR BRI
HOE AN 42 B H I R AR SO A () AL I 5
PR e . BRIBCEE A0 95 - WF 508 IR SCR RAE R OFRE
HTEE 5 A B AR B B S bR R A
s FLAR B2 AR B R 4

6. Gt ab H

K Meta-disc 1. 4 A HAT G0 0. 55
PERT IR K WE R «=0. 1, AIBFE5 5 T 7 Bk KA. TP <
25 Y0 ) S5 T A8 /0N 5 25 %6 <T12 <50 %6 W Sy o B S P 5

12 =>50 06 JU) 2% F 5 205 S 1) F 75 w8 BE S Bk . 2R AN A7
e 5 TR A JF RN A A i ] Meta-discl. 4 22 il £5

EHZEH TAEFRAE il 28 (summary receiver operating
characteristic curve,SROC) , U044 AWF 5T A9 5 i Pk
B 00 20 B 7 A S P P D L AT R O A

& R

L SCHk KR &5

SR 3R SCHK 453 F 3 3 B 5 SO i B AT A
i L0 Y 13 e SCHR (B30 9 s 3L 4 D .l I B
4 30 1 MR BRAR EHERR SCHK 1R Bl S A 3
Wk 3 s AT 9 T

2. YR SCHRFEAS FFAIE

ZNAY 9 T SCHR . 8 F ok A ESh 1 G R B EN
S 642 il o] B4k 52 50 BETE 6 R AT AE PR SE g Bt 3
Fi B0 0L AR AL R R 3 L RO BRI A B

9 e SCHR Y 5 A PR K S bR UE AN R 1 TR .

1 WHHRAE CTATE Meta 217 40\ Xk 1 £ A BIE
£ MANBF B4 B3 . R

A Bt HEGD  RHE  (om E#EA
Busqutst®] = R 95 LR A TR 1.0  MIP,VRT,CPR.SSD
Inabal!t] = P 59 TRk 1.6 VRT
Solol!1] R 139 T 0.8 VRT,MPR
Tezzil1?] ] R e 47 TR A TFH 1.5 MIP, VRT.MPR
Hogan!!?! =] AR M 32 ERCECTF RL 1 6 MPR
Seamonl11] AT BE 21 M A TR 0.75 MPR
Foster 1% R 284 TR o 625  MIP,VRT,CPR
Inabal 10 A9 73 EHATHR 1.0 MIP, VRT,CPR
g7 A Y 18 AT 1.0 CTVE,MPR.MIP,CPR

E:MIP, % K % E# %; VRT, = 4% £ R % #%; CPR, @ & #&;
MPR, % +@ £ @& ;CTVE. 4 A A 5145:SSD, A Mt £ = % T A%,

3. Y ABIRSE I I A
I S B A R A 0k B T LA N 1 i R X
6 o T B SR LA A A AR T . e TR PR
IR AP CTA B fay KU DAl J7 187, 8 s SCHR R BL Ky
MRS . 1 G R RIERE . S % b o 19 D 3 XU T
i, 8 %%Bﬁﬂﬁﬂﬁﬁ,l%i@ﬂﬂﬂ$%%o 99 191 3
T 5 3 R O A AR XU DA o 7 0 AR XU L 2 R B
NI AE L UL BN SCHR 7R 9 1) 36 45 T 4 A A R 4K v
B 15 RS (T 1.2) o FE R PEA R 56 L 4 b v L 09 3
RN 2 7 180 28 B0 R AR XURS: o 76 I DR 3 FH 2 Jr T

IR . 274 DL B 453 v DLIA S 98 A SC# Ji
T
Patient Selection |:_
IndexTest [
Refersnce Standard _ |
FIJWanJTlrmng
0% 25% 50% 75%  100% 0% 25% 50% 7% 100%
Risk of Bias Applicability Concerns
| .ngh DUnc\ear .LUW d
Risk of Bias Applicability Concerns
e B
fug g
= = = =4 =
(=3 f = = o =
: 8§ 3 _ &
B 2 =z d & 2
E - 3 8 E £ B
2 B 2 z 2 8 8
g E & 2 g E &
Busquéts 2004 | 2 | @ | @ | @ C N )
Foster2011 | @ (@ | O | @ | O|O9|®
Hoganz008 | @ (@ | @ | O | & (® @
lezizo07 | 2 | @ | @@ ® O O
Inaba 2006 | 2 | @ | @ | 2 ® O
inaba2011 | @ (@ | 2 | @ C WM )
Seamon 2009 . . . . . . .
sooz2001 |2 @ | @ | O] O (O @
zz2012| @@ 00 OO @
| .High ? Unclear .Low @

Bl KFeEd#na&Re6H8. B2 REtrMmMaE&RE4H.
LEREAZRAE . FEREARGRAH,ZEREMNE,



N “e o K on Mo . . p
946 ST F 2R 2015 45 9 A% 30 #45 9 ] Radiol Practice,Sep 2015, Vol 30, No. 9
Sensitivity (5% CI|
v 5 ) Specificity (95% CI) Positive LR (95% Cl)
@ Busquéts  1.00 (0.85-1.00; —@ Busquéts 100 (0.94-1.00
¥ inaba 100 (831,00 squ 100 (094-1 | Busquéts 123.38 (7.80-1,952.06
@/ Solo 095 (0.85-0.99 # Inaba 1.00 (0.90- 1.00 @/ Inaba 6833 (4.36-1,071.86)
( @ Solo
4 e %6 (081100 Sok 0ss (0%3-100 @ Solo 7226 (1030 - 506.83)
% togan 100 (072.1.00 lezz (068 - o lezzl 963 (258-35.04)
® Seemon 100 (069100 ———e- Hogan 095 (0.76- 100" ! Hogan 1406 (299-66.18)
@ Foster i oo ® Seamon 100 (0.72-1.00] re—il Seam 2291 (151-346.56)
$ inaba 100 (08s. 100 @ Foster 099 (0.97-1.00° @ Foste 87.37 (2646 - 299.81)
® ¥& 100 (0.77 - 1.00 i inabe i % ‘g'fé' g % . iy s il (55739 };i‘,’ﬁf”
. *5 1 I( -1 i 5 K
i . g Random Effects Model
'ooled Sensit = o ) Posit =
Chi-square =%_ df = 8 (p = 0.4466) * Pooled Specificity = 0.99 (0.97 to 1.00) Sﬁ‘rﬁ‘iﬂff'i"fo?v, da'a:og :;5:5;396:) ol
0 2 ) 3 ) 1 Inconsistency (-square) = 0.0 % Chiequare = 1033,/ 8(p=0.2425) 001 1 7000 Inconsistency (-square) = 22.9 %
Sensiiivity 0 ) 7] 6 ] 1 Inconsistency (I-square) = 22.6 % Bociteli Tau-squared = 0.2853
Specificity
SROC Curve
1 =
— —
I 1% ad ] ~ A K ya g 2 2
. - — 3 CTA #nl w ik f 5 545 69 T4
Negative LR (95% CI SEAUS) =0 0028
® B 1 X o Q' =09680 o /o 3
- — mabs 002 (000037 : S BEAME, B4 CTAAMNWHE O
—@— Solo 005 (0.02-0.15;
k ® lezzi 004 (0.01-0.28 7 r“ﬁ-;}" A é’ljﬁf }# *ﬂ;
s Hogan 0.04 (0.00-0.68 z B 4n '17:’ R Af’ %‘ JZ_ E °
. Seamon 005 (000-071 s,
»-— -oster 0.01 (0.00-0.19 ®s 5 . N KE,
. Inaba 0.02 (0.00-0.34° 5 5 CTA 7}/1\ ‘/ﬁl’l L) )‘]i i3 B ;I‘)ﬁ\ 'Tﬁ él] FB ‘H:—
* TE 004 (0.00-0.57; &
5 gk * A
murwiErE, BE6 CTA#AwW
o Random Effects Model 4
Pooled Negative LR = 0.04 (0.02 t0 0.07) 2, o ok
Cochran-Q = 1.71; df = 8 (p = 0.9886) P e 5 B A5 6 TR LR b AR AR B,
0.01 1 100.0 Inconsistency (I-square) = 0.0 %
Negative LR Tau-squared = 0.0000
B 7 SROC # &
h _ ZX o
9 ] 8 1
@ 1-specificity @

4. Meta 53 M

S FUPEASSS < 3i  W5¢ SROC {261 i 1] & B 45
RN RJE IR A B8 AN AEAE AR . X TR
9 A0 3 B SRR B v . P=0. 693, 1" =024, JIE
WA AR B AN S 80 S k. 27 b S PR Z
(] 7 JBT P /)N

Meta 43 #7745 5 « 5% F Bl AL R0 A5 R0 5 2800 &
G T RBUE R B ALAR L B RUAR LG L 12
OR {4351 0. 98(95 % CI:0. 96~1. 00) ,0. 99(95% CI;
0.97~1.00).33.09(95% CI: 15. 75~69. 53).,0. 04
(95%CI:0. 02~0. 07),1100. 47 (95% CI; 376. 48 ~
3216.73), FAG IR Z A 22 F TG i E X
(K 3~6),

SROC 43#7: CTA 1y SROC #h £k T i #H (area un-
cler curve, AUC) 4 0.99,Q 8%~ 0. 9689(|& 7).,

o

1. Meta 73 #7141 R WF 5 2 A 6

REBEZWMESFILHE &I CTA U
DSA g 2P0 5 £ 1005 358 05 R A 1o O ik L i
JC B B0 IE 5 7 U SR E B CTA $iA7 e DSA A [+
L 0 S B AR L PN AR R B S SR
HEF I AR B AR I B2 22 A 5F L E S A R B
AR o ABHFFE A9 i SCHR AR JRT A R [ 52
Ao 0 2 A SCHIR PR 3 5 S5 DAl S PRAIE AN A SRR 9 5
KO T A PR T Meta 43 87 (9 W] §E M. A< BF 5058
X9 i SCHR A2 B RN A bR AT G I F R I GE it )
R T A A4 S S AT S A IE IR A4

ANASCHERI & JF R BUE S 0. 98(95%0CL:0. 96 ~
1.00), 3R W CTA X 21 VU i sl ik 4t 5 B A 5 1)
FL PR RR AT b A I L 2Pk DO SN Bk A . B OF
BB R 0.99(95%CT:0. 97~1. 00) , $eB CTA 7] L
T b ) DR G T A 1 S L LR T P
SR B 4 25 11 AR » BH P DL 4R BE 2 {15 BH 2 23 i TR
PERM . Rt 57 & 8K, w2 W e &, IS
HN AW ULS W B . ARG I BH LR
Fb B PE 8L SR BE 43 3 33, 09(95 % CI: 15, 75~69. 53)
1 0.04(95%CI:0.02~0.07) , FiF R F B CTA %}
T oMM B A FA I 450 0 A B 2 W
H. 2 OR{E2& CTA X F 40 405 i & 1 30 pH ok
RGPS RSB A IF2 W OR (H
1100. 47 (95% CI. 376. 48 ~ 3216. 73), #F — & F B
CTA A 8w s A8 ki th 2

SROC #h £k & &5 & VF 12 W v] 58 78 52 09 J7 %
SROC £k x5 #1 A [/ — 4 H b5 19 2412 W ki 58
AT Meta 230 B AR 48 LU 2R LU AU #1& SROC il £k . Jf:
Hit% SROC M P, K8 P9 AN 18] s A AR 40 45
F 5 10 B0 R 32 0 4 S B 2 ) i IS 181, SROC /il 28R
T AU R 1, R 0 B R . A F5Y SROC
M2 T I Ay 0. 99, & B L L 1.8 CTA X F12 ki
SRR 5 SO DY S kA 4 B AR R v AR

2. AN A5 5 2t B A ey 425 11

ABEFERE R E A Ah KRB P O B G 2 7% 3
BRIEAT A IR A IA 9 e SCiik b 8
RHECSCHER . AAA 9 B SCHER I8 R AT DSA RSB T
ARAE RS R IR 58 25 3 S5 T P A5/ DN T 40 A SC



ATz 2015 45 9 A% 30 %45 9 ] Radiol Practice,Sep 2015, Vol 30, No. 9 947

kX5 R FOSUE W 55 7 % AR A5 AR 5% T R 4K 1

3. CTA XJF i 48 53 43 (1912 W 7 L

K ALK, DSA 1A 28 J& 12 W7 1M 38 0% 28 1 4 A
W SR DSA KA #E B L A5 K, 9% FH A X 3¢ S [
X VS A 14 0 A5 4 43 FR L DSA A R RBE B FERE AR
ol it AR 400 N S B PR R . X T AN e
7 R APPAL I B R, 22 CTA AT LU I IR
A1 B BOE Z F DY, CTA 5 — AN e 0l
DA BT 087 L7695 A8 ) ] L 4 4 5 0 e o A 48 4
JE) B A A fih R e L T O X A s T
ARIARFIEAL A E AR H w20 . sk X 00
Bk CTA K #r, Bi i oK I R BE AR AT LIARAE 3 2 )
o SR GE o ARG HEAT UG G A B L e K FE ARG
T B A L 22T o A AR OB ) TR AR R Y AT
DA 451455 1 A R AR A BRI T N AT R AR R R R

SR CTA XF T P4l i 8 8 3 th A7 — 2 45 5, %f
LU R e BE AN | Il 4558 2R AR A RTRE A 5 K A I A 1
ZAB A FE T EE A A S K S Y R AR T 5 3R
IS L A5 S R AN T AT 5 [ B 4 R N B3R T I A8 3 5 A )
AR LS A BN SO0 R b B R A B Y AR
Xf 12 BT HE B B — R S

4. AT I 0 SR KR

MAMFTRIN R E 2 0 20 B H . B THABER A
SR GBI, AR ST AR R SRR 6
FgLo o110 g [ AP BIF 9T 7E © 48 58 R DSA 3 F R
S o 1D EUHE b R AR AR AT OO WAL . ARSI A
WFFEXF G b 6 G by Ui, 3 R O mRE I, — e R
IR T W5 049 1970 3 % Ot 447 5 A0 A 9 s SCHR L SR A
CT LB B AR AR L 5 9 G S b 3107 XA R
. S5 BB E AR TENR TER DA
Bl 55 K- W AT BB A7 7E — € 22 00, 0 HoA 4 F X
RSO A TR A 0 ) A o R A A7 R
RISk (R CTA) 8 057 M AFAE — W fir . 5 7 3¢
BRSOl DSA SO BE R AR b 4 bR L 4 G X
RO R R G TR A Ry A bR o I E BT A A SR
R T —800 S b e, L9 A SCHER T RE 2 B T
SEREAR T FE AR EE WA . 95 CE %
AV A0 TE 1 Q0 DR AR RS A 2 R A S I R R A

XM EEE T CTA F1 3 % by 6 A 1 1)

B B (B R 0 A B I G — I R . PR A R
(i) o B 10 7 180 A7 A — 7 D 17

g5 L iR . CTA X2 W5 5 3500 i 45 4058 05 18 =
V1R S N ABCRREE ] L Ay o A b A 0 3 A 5 5 3K
(I 45, 5 0L R isF . CTA B4 41 45 /) . K 25 15 [
S I RRE D IR A ST BRI CTA v] RUAE S 41
35 By B i A 05 0 e kA T

5% Tk :

[1] Shah N, Anderson SW,Vu M, et al. Extremity CT angiography:
application to trauma using 64-MDCT[]J]. Emerg Radiol,2009,16
(6):425-432.

[2] Pieroni S,Foster BR, Anderson SW,et al. Use of 64-row multide-
tector CT angiography in blunt and penetrating trauma of the up-
per and lower extremities[ J]. Radiographics, 2009, 29 (3): 863-
876.

[3] Albrecht T,Foert E, Holtkamp R, et al. 16-MDCT angiography of
aortoiliac and lower extremity arteries; comparison with digital
subtraction angiography[ J]. AJR,2007,189(3) :702-711.

[4] Sun Z.Ng KH. Multislice CT angiography in cardiac imaging. Part
111; radiation risk and dose reduction[J]. Singapore Med J, 2010,
51(5) :374-380.

[5] Patterson BO,Holt PJ,Cleanthis M, et al. Imaging vascular trau-
mal J]. Br J Surg,2012,99(4) :494-505.

[6] Biffl WL,Egglin T,Benedetto B, et al. Sixteen-slice computed to-
mographic angiography is a reliable noninvasive screening test for
clinically significant blunt cerebrovascular injuries[J]. ] Trauma,
2006,60(4) :745-752.

[7] Fritz J, Efron DT, Fishman EK. Multidetector CT and three-di-
mensional CT angiography of upper extremity arterial injury[]J].
Emerg Radiol,2014,22(3) :269-282.

[8] Saldarriaga W,Garcia-Perdomo HA, Arango-Pineda J, et al. Kary-
otype versus genomic hybridization for the prenatal diagnosis of
chromosomal abnormalities:a metaanalysis[ J]. Am J Obstet Gy-
necol,2015,212(3) ;el-el0.

[9] Busquets AR, Acosta JA,Colon E,et al. Helical computed tomo-
graphic angiography for the diagnosis of traumatic arterial injuries
of the extremities[J].J Trauma,2004,56(3) :625-628.

[10] 1Inaba K, Branco BC, Reddy S, et al. Prospective evaluation of
multidetector computed tomography for extremity vascular trau-
ma[J]. ] Trauma,2011.70(4).:808-815.

[11] Soto JA,Munera F,Morales C,et al. Focal arterial injuries of the
proximal extremities:helical CT arteriography as the initial meth-
od of diagnosis[J]. Radiology,2001,218(1) :188-194.

[12] Tezzi R, Cotroneo AR, Pascali D, et al. Multi-slice CT (MSCT)
angiography for assessment of traumatic lesions of lower limbs pe-
ripheral arteries[]J]. Emerg Radiol,2007,14(6) :389-394.

[13] Hogan AR, Lineen EB,Perez EA, et al. Value of computed tomo-
graphic angiography in neck and extremity pediatric vascular trau-
ma[ J]. ] Pediatr Surg,2009,44(6):1236-1241.

[14] Seamon MJ, Smoger D, Torres DM, et al. A prospective valida-
tion of a current practice:the detection of extremity vascular inju-
ry with CT angiography[J].] Trauma,2009,67(2):238-244.

[15] Foster BR, Anderson SW,Uyeda JW,et al. Integration of 64-de-
tector lower extremity CT angiography into whole-body trauma
imaging: feasibility and early experience[ ]J]. Radiology, 2011, 261
(3):787-795.

[16] Inaba K,Potzman J,Munera F,et al. Multi-slice CT angiography
for arterial evaluation in the injured lower extremity[ J]. J Trau-
ma,2006,60(3):502-507.

(171 ZEg. FHIE . 2RE. XU CT 14 AR 7E T B & #5145 )5 I &
E PRI DL o [ bt B 5 5 B AR 2 R AK L 2013, 10(3) £ 279-
281.



948 ST F 2R 2015 45 9 A% 30 #45 9 ] Radiol Practice,Sep 2015, Vol 30, No. 9

[18] Anderson SW,Foster BR,Soto JA. Upper extremity CT angiog-
raphy in penetrating trauma: use of 64-section multidetector CT
[17. Radiology»2008,249(3) ; 1064-1073.

[19] Merchant N,Scalea T,Stein D. Can CT angiography replace con-
ventional bi-planar angiography in the management of severe scap-
ulothoracic dissociation injuries? [J]. Am Surg,2012,78(8):875-
882.

[20] Egglin TK, O’'Moore PV, Feinstein AR, et al. Complications of

peripheral arteriography:a new system to identify patients at in-

creased risk[J]. ] Vasc Surg,1995,22(6) :787-794.

[21] Dariushnia SR, Gill AE, Martin LG, et al. Quality improvement
guidelines for diagnostic arteriography[ J]. ] Vasc Interv Radiol.
2014,25(12) .1873-1881.

[22] Bozlar U,Ogur T.Norton PT,et al. CT angiography of the upper
extremity arterial system:Part 1-Anatomy, technique, and use in
trauma patients[ J]. AJR,2013,201(4):745-752.

(Ui B 91:2015-03-23 & [al H 1] :2015-05-07)

AR AT A P ) B G W 1

EF#XFEM GRERNELLATAHRELF.F A4
B AR EESESE., AR FE LR A KRR #smeh
F U LEGEREAT e T GRREXLEFHFIMAHT), LG A
FlELEL PRS- LERERFEFLELAEPF L,

ADC (apparent diffusion coefficient) ; & L3 # & %

ALT.: /" & B2 35 & B ; AST . R & R 8R4 R B

BF (blood flow) : f2i% &

BOLD (blood oxygenation level dependent) ; fz &, 7K 4% #i

BV (blood volume) : f2 5 %

b: & # M E AT

CAG (coronary angiography) : &k 3h Jik 3% %

CPR (curve planar reformation) : ¥ ¥ & 41

CR(computed radiography) : # £ 4L X & & % K

CT (computed tomography) : i+ F LIk B m AL

CTA (computed tomography angiography) : CT sz & m A%

CTPI(CT perfusion imaging) : CT # i i 14

DICOM (digital imaging and communication in medicine) :
E 5 5 F R AR A4

DR (digital radiography) : # 54 X & #& % K

DSA (digital subtraction angiography) : 2 F & % fo & 3% %

DWI (diffusion weighted imaging) : 3™ # m A& 4%

DTI (diffusion tensor imaging) : ¥ #& 7Kk & & 1%

ECG C(electrocardiography) : <& ¥, &

EPI (echo planar imaging) : & 3% F & & 1%

ERCP (endoscopic retrograde cholangiopancreatography) :
ZABmET R E R AR

ETL (echo train length) : &7 7% 4% ¥k &

FLAIR (fluid attenuation inversion recovery) ; ik Js f &
AR AR E

FLASH (fast low angel shot) : ik /s & B &

FOV (field of view) : #L %

FSE (fast spin echo) : ik 8 # & %

fMRI (functional magnetic resonance imaging) : % 4& #% 3+
AR

IR (inversion recovery) : B 4: /& &

Gd-DTPA . 4Lvk % 88 #) W e

GRE (gradient echo) : # & & 3%

HE & .5 KRE-Fa it

HRCT Chigh resolution CT): & 4 # % CT

MPR (multi-planar reformation) ; % & & 41

MIP (maximum intensity projection) : #&x X 25 (3&) & %

MinIP (minimum intensity projection) : & > % (5% ) 3% %

MRA (magnetic resonance angiography) : &% 3 3k fn & 1%

MRI (magnetic resonance imaging) : % 3t 3k & A%

MRS (magnetic resonance spectroscopy) : f 3£ ¥ ik & 5

MRCP (magnetic resonance cholangiopancreatography) ; ##%
AR M2 B R AR

MSCT (multi-slice spiral CT): % E#& s CT

MTT (mean transit time) ; - 34 i it &) 4]

NEX (number of excitation) : #k J#h & $

PACS (picture archiving and communication system) : F 1%
Gib kR AR

PC (phase contrast) : 4842 3t b 3%

PET (positron emission tomography) : iE ¥ F & 4+ F #L
R B AR

PS (surface permeability) : & & i@ i& 1

ROC # 2% (receiver operating characteristic curve) ; & X &
AR 12 W &

SPECT (single photon emission computed tomography) : 3
K F KA H AR EEB R

PWI (perfusion weighted imaging) : # /& /m A & 1%

ROI (region of interest) : 3% A& X

SE (spin echo) : § % & %

STIR(short time inversion recovery) : 42 B B 4% 1%k £

TACE (transcatheter arterial chemoembolization) ; 2 ¥
HIRALTF AEE R

T, WI (T, weighted image) : T, #e 1%

T, WI (T, weighted image) : T, Am A 4%

TE (time of echo ) : & % &} I

TI (time of inversion ) : & %% & Jd]

TR (time of repetition) ; & & &} 4]

TOF (time of flight) : B} 8] & 3% %

TSE (turbo spin echo) : Bri% § 7% & ik

VR (volume rendering) : & #2 B I

WHO (World Health Organization) ; # 5% T 4 41 2%

NAA(N-acetylaspartate) : N-Z #t X 17T & & BR

Cho(choline) ; A2 2%

Cr(creatine) ; JUER
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