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The value of multidetector CT in differentiating delayed aseptic and infectious complications after total
hip arthroplasty ZENG Yi,ZHANG De-zhou, YI Xue-bing. Department of Radiology, Si Chuan Pro-
vincial Orthopedics Hospital,Chengdu 610041, China

[ Abstract] Objective: The differentiation between delayed aseptic and infectious complications of
total hip arthroplasty is very important for rational surgical planning and prompt antimicrobial treat-
ment. The purpose of this study was to evaluate the value of multidetector computed tomography
(CT) findings in the diagnosis of aseptic mechanical loosening, granulomatous reaction and peripros-
thetic joint infection in patients who underwent total hip replacement before revision surgery.Methods:
Over an 8 year-period,a total of 83 patients with clinically suspected periprosthetic complications re-
ceived revision surgery, all of whom received preoperative multidetector CT without contrast media.
Two musculoskeletal radiologists performed a blind review of CT images,including the periprosthetic
soft tissue abnormalities, prosthetic acetabular malposition, periprosthetic osteolysis, ectopic ossifica-
tion,and enlarged iliac lymph nodes.Multivariate analysis was used to determine the risk factors for a-
sepsis and infectious loosening.Results: The multidetector CT variables independently related to the in-
fection around the prosthesis were abnormality of the periprosthetic soft-tissue [OR=11.94(1.49~
95.63),P =0.019], periprosthetic osteolysis without expansile periosteal reaction [OR=5.04 (1.03~
24.71) ,P=0.046], and iliac lymph node enlargement [OR=1.71 (4.56~64.10),P =0.000].In con-

trast,the absence of the following radiological signs:mild or severe abnormality of the periprosthetic
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soft—tissue [OR=0.05 (0.01~0.25),P=0.000; OR=0.05 (0.01~0.17),P =0.000], mild or severe
periprosthetic osteolysis [OR=0.16 (0.05~0.55),P =0.03; OR=0.04 (0.01~0.18),P =0.000],and
iliac lymph node enlargement [OR=0.15 (0.05~0.47),P =0.001], were precursors to aseptic me-

chanical loosening.Mild abnormality of the periprosthetic soft-tissue JOR=9.17 (2.01~41.80),P =

0.004],severe periprosthetic osteolysis with expansile periosteal reaction [OR=135.5 (4.18~302.4),
P =0.001],and mild acetabular malposition [OR=3.41 (1.17~9.96),P =0.025] were significant var-

iables associated with granulomatosis.Conclusion; Multidetector CT findings can help distinguish asep-

tic complications from infectious complications before revision surgery.Periprosthetic osteolysis with

dilated periosteum seems to correlate with the length of time after total hip replacement.

[Key words] Tomography,X-ray computed; Arthroplasty,replacement,hip; Postoperative com-

plications; Wound infection
T B AR (total hip arthroplasty, THA) %
i 1P T 2 R I8 OG5 0 72, REAT RO R OG5 S K
TR AL, WF R A R ZEBEH (>890 41 i
U MERT KR 2 THA J5 B A S H WA,
B O 1 (B Jo] Bl o e A5 R A T BRI e | R M I T
P 20 TR 28 i BB AR DG B ] R JRR e S — i
J T R DX BRI G R T B s Bl 2 OC
B, M X A R B R s ] BE L TR AL R
T”(CT)%BULQM%JXMWFHFQWFJ Rl 2% e S A R
SR B (MRD 1] J T2 Wﬁxﬁi%ﬁémﬂiﬁ,
*1“ i3 T B AR A AR 20 2L % M ik e, 5 CT
A, MRI &3 5t H FE I, fﬁﬁdﬁ’]@z%ﬂlﬁﬂf {3
o 728 R AL B 5 T (AT FIR S Xk O 3 2 R i 4 BT
Ko te S AR . SR, CT Xt JC i Pk 9 & 4 1912 Wi b
HETT T R AN R B, MO, CT IER 2/ a2 i
HARARE AR ATERE . A5 H 2R 2
JZ8JE CT (MDCT)fE2 W7 8 F AR THA &3 |
A Ji Fl SR 2 | TG BT P LA 20 R PR 28 i 1 A 1

MRETE

L. — ek
[l AR B FEA BE 2011 4F 1 H —2019 4F 1 A 8 4F
83 4z T Wi T ARME LR . I B KR

YIs% M MDCT #4714k . MDCT ¥ 28 14 90 A b i 40
FEEAA THA J S FIAFE A6 R 51 — I 8l £ 045 1E . I
A R AN G 5 0 L 2 B R A/ B 40 B 5 R AR ) R

B (X 2 F) s MU >>30 mm/h; C g i & HKF
>1 mg/dl,
2. CT ¥4 J5 ik

FHVE1TF Somatom Definition As+ 64 HEIZ i
CTHLX A B&E4T CT HHfi, 28T . & dkE
120 KV 8 L 120~150 mA#28H 0.625 mm ; |28 M
AR 1 mm 5 FF 512 X512;FOV 8~10 cm; 5 # %
Bt 3500 HU, % i 400 HU; 82U % % 700 HU L % fir
100 HU, #5520 SR ARAR T %, 146
BABUK

3. CT EM& 43 Hr

P44 2230 5 6 00 JUL B TR R B 00T 8 5 1w AR g B
MFARFIAMELT , B MDCT F 1%
XTI s A2 12 W AN — B0 1], 28 36 8] 205018 ) 1
A, MDCT UG 53 A 43 45 B 4R J8] Bk 41 2 5% 1Fx1ZIS
JE PRI A AR 4 7 A4 T TR S5 o B AR B B
NN WEST NP B R (TS i Y (R T A3 N
B,

4. TR B T 2H 29 B 2 ) i

JT A A TR A B 45 32 BE T AR U T HUEY

%1 MDCT M *:ME4p%H7GE

I K
CT iz % . . R
0 £ (%) EXCY 3 2 £(E )
B s B LN IR For ) i Ao BT AR
TS ETOPEY % el el L T E PR e
R AL
. s WK E R RS B BB RE @ R IR KR R IR A
S e [5]
ReRETER 2K B R )
TR B € 4 0 fg}j;g‘jﬁf“o CORENK KSRGS B & &
BEFEFH, VY TF AN FE BEASARAANSALERFR(FIZFE
AR R B A B A R x BHEFAFLSKR AT MBI FRAAEZKERBAM 1 cm AR
# it lem) EX i)

Bk B g R x

AR B4 5 >5mm




234 T F 2B 2021 4F 2 A4 36 %45 2 ] Radiol Practice,Feb 2021, Vol 36,No.2

SRS E1S . i IR Wy S 2 2005 B 24 25 51 0
BT A B Ry AR Sl TRl U e | TG T PR AL B R 3 PR 2
i 3 41, FARBRA K I 45 AN A LR AF e 5 5
S FRAE . ARBE SR A BN A DL B R A AR AE R —
TR RIS R e . SRR SR 25 BN B L 41 40
PR ARAS F A R Y 2H 440 i RN A0 L B2 A
ZERRORT . A0SR R h T M R B 4L 8L A A
L, S Ay TG B AL A B

5. G4y Hr

A3 2 A DI AN E 43 LR L T BOR R LR A
ORI o L BGE R . R Kruskal-Wallis Bk FiE:
B L THA AR5 5B i S e I8 1 M DL RS 3
PR 2 i 45 4132 W 22 18] /9 s ) K 2 DL B 38 THA
ARJGHHK S MDCT M RMEL KR, R X K&
5 (Fisher #5804 58) & Bonferroni £ 1E Ho 5 {1 14 J&] ]
SR TG TR PE LR 2 PR 2E s 3 41 MDCT #
KAEG 225 . 5B JE B G G TR 1 BL AR b 3l 51 1A
b k7 AE G AR T logistic 1] I A5 8 43 BT L 45 SR
PLOEHC L COR) AT 95 %6 B AR IX [ (CD R, P<<0.05,
2254 B MR S Gt A A SPSS 20.0,

% R

WFFE M A5 T 54 2 M4 27 4 F 4L 68 %
(27~96 %), 83 Bl H 22 Hl7E BB T AR b Kk SR 4
JE LR (22/83) . FARBRAIEFRIATE 61 11(61/83),
I ZA2 Wi R TC A PE DL RS Bl 29 611 (29/83) 5 A 2 I i
32 #11(32/83),

THA 53 & 5E 12 Wi Z 18] 1 v 457 15 18] 43 531 Sk G 1T
PEHLARKA B 39 A~ H (21~116 A B4 8 s YL 55.5
MH(23~108 A, WM 126 4~ H (90 ~204.5
HO o TWEPENL R 3 5 R ZF i (P =0.002) | fi i

JE R 5 A M (P =0.006) 2 54 B 5 & X,
5 A J) L e 5 T A PR A Bl 11 B A 25 S T B R R X
(P=0.946),

MDCT AH A% it 78 A5 1A SR BRIk 4% | JC TR 14 AL A P
B AZEMR AR 2 Sk 2, SRR Bl k418 &
JE S A B A PR e 5B 3 (19/22) FL A 26 i
(18/32) H Btk 5 T JC B Pk AL AR A B8 (8/29) 5 P <C0.
001, fBLUA Ji] Bl -5 75 fire A4 B2 ke 1k B S I 7 7 TR 2F i
41 (23/32) WA dab 135 T JC 1 PR BILAR 2% Bl 2R 4 ] LK
YL2H (3/29,3/22) , P<C0.001, fRAKJE Bl YL 40 . o
PEALAR A B 4 PR 25 i 4L A8 ) A7 A0 5 7 1 1k T
R[] o3 2 R 3 L B AR L. IR ] BBl e 2 (19/22)
BTC T PENUMRAA B4 (4/29) FI A 2F s 41 (9 /32) B 4%
S H BRAE  E 45 e R (P <<0.001)

%2 MDCTHAEZESAFWHLH

CT i TR B AR A B

n=22 n=29 n=32

AR B B SR 40 2T Ik

0(k=% 1 18 3
1X=%# 2 3 11
2Rk=%F 19 8 18
BAR R B B i

0k=% 2 13 1
l(=8% 17 13 8
2Rk=FF 3 3 23
AR BE 63 445

0(k=% 15 22 5
1X=%# 5

2Rk=%F 5 2 7
AR ) B AL B AT %,

0X=% 13 18 16
1 k=84 4 7 7
2EX=%F 5 4 9
BHE LMK

% 3 25 23
o) 19 4 9

1E 272 14 B (3R 3) o 55 M A o] 6] JRR e it 7 AR

%3 GRHKRE R R WAL s A F MR M Ak i MDCT £ R

CT i % BB B n=22 KB AR A 3 n=29 A3 B g% n=32

o OR (95% CD P OR (95% CD P OR (95% CD P
TBAR B B Bk 4 5t

0%(k=% 1 1 1

1k=%%E 2.59 (0.22~30.98) 0.453 0.05 (0.01~0.25) <0.001 9.17 (2.01~41.80) 0.004
2Rk=F 11.94 (1.49~95.63) 0.019 0.05 (0.01~0.17) <£0.001 3.33 (0.87~12.72) 0.078
B R B B it

0%(k=% 1 1 1

1 (=% 5.04 (1.03~24.71) 0.046 0.16 (0.05~0.55) 0.03 3.78(0.44~32.67) 0.227
2R=F 0.77 (0.12~5.12) 0.790 0.04 (0.01~0.18) <0.001 35.5 (4.18~302.4) 0.001
BB 63 A A

0X=% 1 1 1

1(=%%E 0.36 (0.07~1.75) 0.435 0.63 (0.20~1.99) 0.205 3.41 (1.17~9.96) 0.025
2Rk=FJF 1.39 (0.42~4.66) 0.087 0.25 (0.05~1.22) 0.590 2.39 (0.76~7.51) 0.137
1B AR B B St A B AL T

0%k=% 1 1 1

1(=%%E 0.7 (0.20~2.45) 0.577 0.93 (0.32~2.70) 0.899 1.11 €0.38~3.23) 0.851
2R=FF 1.05 (0.32~3.45) 0.934 0.5 (0.15~1.72) 0.271 1.94 (0.68~5.59) 0.218
BT LMK

x 1 1 1

%1 1.71 (4.56~64.10) <0.001 0.15 (0.05~0.47) 0.001 0.44 (0.18~1.11) 0.081




F 2SR 2021 4F 2 A5E 36 545 2 ] Radiol Practice.Feb 2021, Vol 36.No.2 235

Ky MDCT iR G B A4 Jii il 4 20 0o B S AR AR R
LB 52 B e T G M K 2 B SR O L G O B 85 b R
AR, TC LA T AE 2« Al A i) Bl R 20 2300 % B o o B S
R R R AR AR B A R MR S e R e T
PELABAS Bl 0 T0I A 2% . AR ] L R 2H 4R R e
B AR S BB A B T M e BB S L R R A A
2 55 A ZF i A DG AR 4 (B 1~3)

THA A J5 B A JE BB 5 i A 12 K 1 B R I 1
HALEE A 119 AN, B S T I8 R Ak 1 R I RN 1
B A P AL ] 2 58.5 AN D FLICAR 4A JA] 1Rl i 4 it
(i E) K 37.5 S A1), P<<0.001(F 4),

%4 THA AR e 5 MDCT 4 % fE %1% &
B E CA D

CT 42 % PR akEE) 2 P
1B AR JB) ) 4K 40 27 Bk 2.805  0.246
0k=% 39 (20~116)
1X=8EF 108 (36~132)
2k=%jF 102 (38~136)
(EEE R 2 19.553 <C0.001
0k=% 37.5 (20~113)
1X=8EF 58.5 (22~119)
2RE=%F 119 (96~204)
AR B 3 A5 A 5.290  0.071
0k=% 74 (28~118)
1k=8EF 118 (48~175)
2 k=% 102 (27.5~198)
TBAR B B A B AL T A% 0.911  0.634
0k=x% 90 (26~122)
1k=8%%E 96 (39~144)
2R=% 90 (49~142.5)
BT LMK —0.978 0.328
x 108 (34~136)
H 74 (28~132)

ot

S BACN THECT B oA R—Fh 2 TR HAE
B F AR B R S O on T B RN,
BAEANATTHE 3 ) O 22 1l AR v AR 98/ O R L B AR LA
AP SR W R b, TR AR H DL (R AP 2 G
E AR B — A I R EN . IE B2 W R R
BRI FARIGIF B EE, Ik, WA REA B F IX
3 TG B 1 RV G 1 O R B R CT IE 402 — A4 il
[ERESSESSIEEIN

X 2 R A PPAG A R 1 5 0 T M A SR W AR 0T R
E B BE LIRS AR AR e I AR 155 100 R A0 o
1 0L R4 R R ) A b oAb R & A B T — 2P
WAl . MDCT J& —FRAR 45 (4 5l Bl s 4% 1T 5, v] H F 7
B B AL B R R R A U B

A B4 JG T 1k O 2K RE 1T 2% B0 A AL A Bl A A 25
Jirgt e TG B ML A T S B Bl A S 2 R B8
THA K FE G #E F AR i IR Z —, R
B2 Wi b TR 1 D102 W8 sh s o Sk MR A Mt L
A7 o ABARAR R UL e B K U 2 7 24 AR R R 0
figg L BILAR Y S A EE Sh AT A S T A0 e R AR R
B A/ Bk Je R TR . vl REA 40 M X Lax st
Y S 240 AR 50 (L[] ESF A0, T IS ol 2T 4 e AR S, 3K
A DASE B RA T L A R H I A A
P19 B 2 0k | i 28 2 B B S kAR G TR T S
W) TR 2 I S S A X TR PR SR 2L I ZE SN T

B1 72%.%.REdbARKRREE,
MR G F 8 R i R IR B (A7) s o) RARE FHHSEMRGH. B2
J& VB T AR AN B
VAT T I MR B BE AL ()
REBEFF(F) s b) B G SABRG FE BRI R R R (AT .

a) 3R

FRANEAABRAREEFE G b BE L

62 59'#-’*

) BMULETAMBARBABSHARZERFT(F):; b FET-BAGFRAET
B3 49%,. % . RELHMAAFIE, o) RARET =~ AMNBKRE R KA



236 TSRSz 2021 4F 2 A5 36 &5 2 ] Radiol Practice, Feb 2021, Vol 36,No.2

T R I ) JURE 48 ), BRI R A A v AR R
BRI R, R SRR TE 1 B BE K e ST Ak
J A B B A T BUBAR N [ 5 Al R

HIR AR X & s CT K14 L al 3 3 g 3 19
(>>2 mm, BOFT T BLAY 1~ 2 mm) PR 25 B i '
X, 1] & 52 0 b 40E it 1)1 7K U s8R M 53 1 ) BB Jm
B Bl A Al T BB R AR A AR B
CT KGR i B m) B 78 ik 55 00 T P - A A 1 8 il
PRIME . A< BIF 9Tt 7o AR Jo] i JEk o S B0 B Vs i R 2R
IR Ay B B AR A i) L A T G IR T R R R I (17 /
22)  HUARPE AL By Jir 350 i) B e A 32 28 3 3k T AR A S B
BV AR AR ) A B R SR T O R I P R
(26/29) , 1M PR 2 i T S50 - 3 e D) 32 "2 3 0 oy o 3
B A S 61 i s il O B2 i ki B R g (23/32) . 93 4b
THA AR5 &AM Pk i R5E B R 1Y) B 5 fife g Ta) B 4
T 0 W K B R A

W — A G T M A4 T R 5 PN 25 i A2 A 1Y
fin, Santavirta 25 & Slullitel 250948 Hy P 28 s 1)
Jed 8 G s BRI A A AL S AN M L A A N
21 A 4 B 1) S5 0 DX 1) 2 2 AH A2 . KRR A Al SR BB
i 58 40 B (T 7508 A0 1) T I T P s 8 7 32 2 2
JH 2 3 Ry U5 AR AT 4 A0 . AR, R T X PR 2R R
PRI I 0 B 5 o B IL ) 2% S 0 TSR 2 B i A 4 W) Ay
UESE . ASHIFFE TCAR A JA) il Bk A 4 5 o T A R i o
1A% ] BT 3 e B I % WA L 235 ek R T T LA B
F8) T A1 -, 7T A0 R R A 2 S R AR A D L O
PF 2 I B RN i T 7 2 PR 2 Mo i g
A

Bl —FORT I R AE R T AT R OCHE, B
B IAR  5 4 T X 4 w4 S X SR S R A AR DG I e
BRI K L 200 M 0L 7 46 AR S S CALVAL) L 2 i 4
JaE B TS 7 L 1) — R ey AN R 2H 2 N, 2R 0 Sk i A )R
FEL 900 U0 200 B 2R R . 0 A 00 6 i 5 A B AR v R T
Ko 5 RRE AL LD, SR R A 2 TV B
BN, FLRRAE RN G AR R, T M B bk 2
JitL S 40 it L v R MR 40 2R 4R ALVAL B I IR
FEAE 2 AR Sk 1 o B AT 5] R A8 5 5 O T e
B A J] L R 2 B o B AT Sy S L 1 R
A,

B A J] LU % 11 A BBL TR A AN ), 2% ik & R A 1Y
PNE DK T 5 B Ik 8485 b K AR A T 6] R 2L 2 DA
G TG A HE AR M g ir J e 1 A0 TR 48 R B0
T3 PR 3R B Ay 2 i A R g Bl R B A ] L
20 TR K B T SROE R Sk A IR R I AR
MY ) Ve ST 2 B SE RAE . A R, D ) 40 TR T G
BTGP 1 T ) AR R ) AT BE A A2 AW PR A R

GRG0 I TR 2 8 TC R P ALAAS 3. 38R
R S Pl Y R B R HL B A A 0 D0 5 B A7 7 5% 3 R
JERYL AT K A AR TR TR R 4 2 R R R O
P U 45 b T A A Sl Pl JRe e £ 5 b ) 8 T TR ML
RN B0 R IR) 2E b 8 35 L TRTERE L =35 5 A (0 ] [ Jk e
ST A AR MDCT fE4R

XFAAREH B THA R IFZEMEE.CT &
—FERREER AR R, FrER CT IER AT ReA B
TARTG W) H12 W s J] B U % | TG T PR AL 2 R0
ZERE . B JE BBl 4 20 R SR AR ] TR O
T G 62 I A B8 IS O % A 28 245 i K = BB A1 2 7 B AR
Jei) FRJRR % . TG T M ML AR B %) R et 2 T B A S il A 2
UG Pl R Sl O R T i R A A L e
TR ZE I, B A AR 20 458 B S L BRI R
L R I M 2 i P B T B I L B B LR
TR 25 i AH G 1Y B BEAE 4

SE Wk

[1] Pivec R.Johnson AJ,Mears SC,et al. Hip arthroplasty[ J].Lancet,
2012,380(9855) :1768-1777.

[2] Mancuso CA, Salvati EA, Johanson NA, et al.Patients’ expecta-
tions and satisfaction with total hip arthroplasty[J].] Arthroplas-
ty»1997,12(4) :387-396.

[3] Mulcahy H,Chew FS.Current concepts of hip arthroplasty for ra-
diologists: Part 2, revisions and complications[ J].AJR Am ] Ro-
entgenol,2012,199(3) :570-580.

[4] Cyteval C,Hamm V,Sarrabére MP, et al.Painful Infection at the
site of hip prosthesis: CT imaging[ ] ]. Radiology, 2002, 224 (2):
477.

(5] MBS, PRk muk , A . 55 400 B B 5 A J Bl v e 1
ARF I ] AU 2% I, 2013, 47(12) 1 1077-1081.

[6] Hargunani R,Madani H.Khoo M,et al.Imaging of the painful hip
arthroplasty[J].Can Assoc Radiol J,2016,67(4) : 345-355.

[7] Hug KT, Alton TB,Gee AO.In brief; classifications in brief: broo-
ker classification of heterotopic ossification after total hip arthro-
plasty[J].Clin Orthop Relat Res,2015,473(6):2154-2157.

[8] Ramirez M,Ingrand P, Richer JP.et al. What is the pelvic lymph
node normal size? determination from normal MRI examinations
[J].Surg Radiol Anat,2016.38(4):425-431.

[9] Luigi Z. Advances in hip arthroplasty surgery: what is justified?
[J].EFORT Open Rev.2017.2(5):171-178.

[10] Del Pozo JL, Patel R.Infection associated with prosthetic joints

[J].N Engl ] Med.2009,361(8) ;787-794.

[11] Roth TD,Maertz NA,Parr JA,et al.CT of the hip prosthesis:ap-
pearance of components, fixation, and complications|[ ] ]. Radio-
Graphics,2012,32(4):1089-1107.

[12] Pétursson P, Magnasson B, Helgason B, et al.Bone and muscle
assessment in patients undergoing total hip arthroplasty using
HU based analysis[J].Eur ] Transl Myol,2012,22(3) :147-152.

[13] Santavirta S,Konttinen YT,Bergroth V,et al. Aggressive granu-
lomatous lesions associated with hip arthroplasty.Immunopatho-

logical studies[J].]J Bone Joint Surg Am,1990,72(2):252-258.



F 2SR 2021 4F 2 A5E 36 545 2 ] Radiol Practice.Feb 2021, Vol 36.No.2 237

[14] Maloney E, Ha AS, Miller TT.Imaging of adverse reactions to
metal debris[ C]. Semin Musculoskelet Radiol,2015,19(1):21-
30.

[15] Chang CY, Huang AJ, Palmer WE. Radiographic evaluation of
hip implants[J]. Semin Musculoskelet Radiol, 2015,19 (1) ; 12-
20.

[16] Slullitel PAI, Brandariz R, Onativia, et al. Aggressive granuloma-
tosis of the hip: A forgotten mode of aseptic failure[ ] ].Int Or-
thop,2019,43(6) :1321-1328.

(177 ‘Ewide, B2, Bt 0, 45 JC TR M N T 2671 BAE A (B 44 ) il 4
UG PR L ALVAL 532007 L) 1. AR 3 B2 2 5k, 2019,
48(7) :510-514.

[18] Fayad LM, Carrino JA, Fishman EK.Musculoskeletal infection:
role of CT in the emergency department [ ] ]. Radiographics,
2007,27(6) :1723-1736.

[19] Keogh CF,Munk PL,Gee R,et al.Imaging of the painful hip ar-
throplasty[J].AJR Am J Roentgenol,2003,180(1) ;115-120.

(Wi H #99:2020-03-26 &[0 H . 2020-06-09)

AR AT A P Y B 2 G W 1

EFRAIFEH GBERNEL LA TUAHRBLF, T4
B AL EHEESE, AT T E LR A KRR eh
TN LEGERE AT T (BERELEGFHIRSHET), LB R
FIAE 8 P B2t — K Gk iR R BIER L R L AR P X,

ADC (apparent diffusion coefficient) : & WL ¥ # & %

ALT: & 28 # 285 ; AST . X & 2B 4 R85

BF (blood flow) : o i &

BOLD (blood oxygenation level dependent) : fz 7K “F 4 i

BV (blood volume) : 2. %5~ %
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CAG (coronary angiography) : &k 3h Ik 1% %

CPR (curve planar reformation) : ¥ & & 40

CR(computed radiography) : 3 £ 4L X £ #E ¥ K

CT (computed tomography) : 7 F L4k & m A%

CTA (computed tomography angiography) : CT fz % s 4%

CTPI(CT perfusion imaging) : CT # i s %

DICOM (digital imaging and communication in medicine) .
E & 3 F M Ao 4

DR(digital radiography) : 4 51t X Z4#&E % K

DSA (digital subtraction angiography) : % F & % fo & #& %

DWI (diffusion weighted imaging) : ¥ #& #m A & A%

DTI (diffusion tensor imaging) : ¥ # 7k & &k 4%

ECG C(electrocardiography) : «s ¥, B

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

ERCP (endoscopic retrograde cholangiopancreatography) :
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ETL (echo train length) . = 3% 4% & &

FLAIR (fluid attenuation inversion recovery) : #& #& % i &
=X

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

FOV (field of view) : #L%

FSE (fast spin echo) : ik @ % = %

fMRI (functional magnetic resonance imaging) : 37 & #% &
PR

IR (inversion recovery) : B &k 5

Gd-DTPA : 4Lt # 82 ) F e

GRE (gradient echo) : 4 & = &

HE & . 5 KF-F g &

HRCT (high resolution CT): & 4 # % CT

MPR (multi-planar reformation) : % F & ¥ 41

MIP (maximum intensity projection) : ®& X % (3%) E & %

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

MRA (magnetic resonance angiography) : &% 3t 3k o & % %

MRI (magnetic resonance imaging) : #% 3t ¥k s A%

MRS (magnetic resonance spectroscopy) : # 3t 3k ik i 5

MRCP(magnetic resonance cholangiopancreatography) : %
2R M B R

MSCT (multi-slice spiral CT) : % &E# 4 CT

MTT (mean transit time) ;- 3§ i it B 7]

NEX (number of excitation) : #k J#h K %k

PACS (picture archiving and communication system) : B 4
Btk 5 AR AR

PC (phase contrast) : #8 4% 3 bk 3%

PET (positron emission tomography) : iE ¥ F & 4%+ £
& A%

PS (surface permeability) : & i@ i

ROC 1 £ (receiver operating characteristic curve) : & X #
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SPECT (single photon emission computed tomography) :
BT KA H AR R R Y R

PWI (perfusion weighted imaging) : # £ o Ak 4%

ROT (region of interest) : 3% # X

SE (spin echo) : B 7 = %

STIR(short time inversion recovery) : 42 if K % ik £

TACE (transcatheter arterial chemoembolization) : & %
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T, WI (T, weighted image) : T, #n A4

T, WI (T, weighted image) : T, /m 4%

TE (time of echo ) : = J% B 4]

TI (time of inversion ) : & # B 4]

TR (time of repetition) : & & B+ 14

TOF (time of flight) : B 9] & gk %

TSE (turbo spin echo) : Beik B 7% & %

VR (volume rendering) : &~ #% & 3L

WHO (World Health Organization) ; # J& T 4 48 4%

NAA(N-acetylaspartate) : N- Z Bt K 17 & & B2

Cho(choline) : iZ 5%

Cr(creatine) : JUBR
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