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[Abstract] Clinically, deep vein thrombosis is not a rare disorder, its incidence has been increasing
with each passing year. Nowadays, the diagnostic imaging methods that are mostly used in clinical practice
include ultrasonography, CT scanning, magnetic resonance imaging, venography, radionuclide, etc.
Accurate diagnosis of deep vein thrombosis is of great clinical significance in guiding the clinical
management, in evaluating the therapeutic results as well as in predicting the prognosis. This paper aims to

make a comprehensive review about the diagnostic value of these imaging examinations. (J Intervent Radiol,

2013, 22. 254-258)

[Key words] deep vein thrombosis; image; review

B BRI A2 T B (deep vein thrombosis,
DVT) & 48 MR TE T U DKA AN TE 5 BRI, %
R E W LG R, (BR B4 ETHE
P Boaw VR AR 282 T B DVT JE MR 7™ 5 O A
I, F2 T AR T S A 0 B
Bk 58 B R k0 5 A AR Z RS R B00
BRI T =, WA TR DVT B 4G
fiF AJ BB 5 B0 — iﬁﬁ}%% TE R, D HE R
KA RRKES 77, 82 B W ORTTE 1) &35 fi
H, i{ﬁ/'\iﬁﬁj\ﬂﬂiﬁ%%%—f R Ay 1 A ZE N
iti s Bk e o R R R A TR

1 i
— B LIE  DVT FUlifa SE 8 28 A b 2 bk i e

DOI:10.3969/j.issn.1008-794X.2013.03.020

YEH AL 210006 1 5T BRI AR Ja v e B B (R st Tl o4
—BEB)N AF

WEEE . EF  E-mail: gr.gujianpin@vip.163.com

4 %€ (venous thrombo embolism, VTE ) 1) 4 F A [7] f)
FKIY S, 7Eid 209 20 420 DVT AR %8 1012 Wi
TR AT B R A, BB B2 W 5 v 6 B
AWk, BCF R N % % (digital subtraction
angiography ,DSA) 24 5E K12 T B DVT 194
brfE SR BN BB 75 (compression ultrasono-
graphy,CUS) D-Z R W& . ZH CT I 4 W4
(CTA) ff 3t ﬁéﬁ%ﬂzkﬁm%(MRV)umﬁzﬁwﬁ%ﬁﬁ
A AR R AVERCR B A H 45 %2 B AT T2
B, MU B 5245 SRR, X 2007 i A A A 4k
PERNTE P 1R 5, TR AT T i F 4 G A
A A,

2 XREWRE

I R T BY DVT 52 36 %8 K A A7 20 4 2 1 I
a0 968 I IO ()% Al v 23 06 At 3 R I [R] , D-
TREAE, HETERVIRKE A HLN T PR
RO B IR R LUK I A A e PR R A
Wicki % % A K D- "R K12 W DVT Ffii i %€ )



I AR 2E 2013 4F 3 ASE 22 555 3 ) J Intervent Radiol 2013, Vol.22, No.3

— 255—

PN

AT R, KRB D- BRI VTE
JRIEAE 95% L) b T 5 5 BE AL 40% ~ 50% ; 8% i H:
P 7500 {5 75 35 98% ~ 100% , 378 D- — B A ¥
HEBR VTE B9 B2 LR 45 b7,

Bn B OCE oy

3 RBEERE

DVT W) AZ KA ik EE A A 1R X 5
W 2 3 # k& % (computed tomography
venography,CTV) MRV & Ik & % S i 56 1 ¥ &
A
3.1 EAk A

X FAR e g TN A AE R RS EE GBS
SR B R Ak R R R G 2 e
a] DAk R G AT E 2 W A 2 o R
Ud DVT RHURE 200 95.8%, 2 F B DVT i 5 5
FEZ R 92.7% W K A1 2 0% S AR RS 5 19 ik
i DVT &, ZEHHEFRC LN HE RN E 5]
A

I #R 5 FE 2 WE DVT 7 i 2 76 1R KRR b I
KT MAEER . SR, o (LT )DVT 2 /9 1f
B0 B 0385 21 57 5F , Goodacre 25 “FSY 2 W, fin &8 74
TEL Wi i DVT () BUREE (U 71%, Tk & 2
J S8 A B B AL I i DVT #E 1712 7, X — (]
T8 FAT A 38 v ), 78 K IR (30 R RE & R,
THERZRESWH DA 2R, #H 00NH bz 3
BR il Lo,

IF 5 kA 68 7 R A P R R N [ R
AUBERSE Y KOS B O T LR O A [
P RS Wk S AR T B, Ek I B 2
B R T M A 2% BiE S . WA e Y
JCEE A A (T S R R KA AR R RE R
TEHE PR A P AR S 08 A i TR A XY Bk h R
ERRAR /N T M S I DA B Ik R A AL £
g P DVT A B,

R AL AR R JE R, AT LR TR,
THE N RO N < V2 1 7 N B X
PR B0 2 2 R 4 0 DL A DA R it
% X AT RE R B A R K DVIT RG o R A o
ik DVT 2 W7 G ufE 48 75 A A v xfE DL S B ik AL i
K 0 B AR R 38 SCHRR B 2 35 R 7R A AE
RAEHEF K DVT B 8URE BE AL 5090, 1A Th 4 72 35
SEEE L HEFR K DVT FE S R AP R 1 AR
534 B 7 L0, SR DG 0 DV T B S R A AEAE AR
EARRRERE BEE I AREARN  E4ANAH

(92 o TR R S T BE T Bk & M G DVT /Y i
i DVT,
3.2 CTH A

CTV S & W8 0E CT Ay im & B, &2
o F K P X L R R E CT 32 3R A R s
% P TS HLE A AR AT R R At A e ik
I AE = 4E G 0 — B AR

CT H ki & 24 AN LR Z 5, #ik
REM CT B, CT [ H k&5 2 8 LR A
i Ik AT X LG R BB B A K A IR
SEAT IR JE 0 R O K ol R i SE R B G [
O IR A N CT [ K& 5 CT i 3 ik i
5 PIRN 7k A R PR AL X R A 2 B TR BT BE A
A DVT B8 AT R RS 4, 9 B8 OR 78 22 T 7Y
Far A b A i 6 E R, AR SRR AL CTV J CT
fili 3 Bk 1 52 e A A, VTE 5912 W 3R 55 48
18% ~ 20917, {H %L 35 i A1 ¢ BF 73 26 WA (3% 1l R
B, SEAME,CTV 2 W42 T i DVT AU E
FIRR S BE 2 51 96%F1 95%17,

DVT 1 H: Al 5 250 B Jia A0 B8 e 4 3 A ( 5% 45 B
VL T R kT A RL P i ) 7E CT 1 Y
TR, CTV EE L2 DVT ) 3 BAR 55 A 1
T 0 B B T 14OR R KO A X LR S,
Ab, 2k R TS B B R S e K ] b
fik . CTV i m] A #5241 BU8 28 S F S8 il
B CT {H 20 i B 202 M1 6 DVT IR IR 1238 A
— EME,

CTV XF T R A e sl ik i i 2R AL 5 . CT
A AT ARSI i A0 A T S bk Sk R R K L T R
kA e ok A B K A O LR A,
FLHOS AR B B X GRS R H RN R R DL &
B2, IEU0 Stein 55 SR [ A AR BE 75 A A
Kok B CTV i 3 A58, vl 5 &% SO
R OG M JR E (9 & AR 88N FE 2 W T R B DVT
7, CTV AN A8 75 31 A [ 56 02 e 48 i gt
PR 7E 22 0 B DRI R EZ ) AR R
S 455 5 A R (A S R AR AR R S
WRIZ, RSB A AT B IR E L5 A E ) A
X EE A 0, SR AT, 3T R Oda 85 D9 Y 7RI D
30% 4 5177 & (80 kV (98 H &) 1 209 % L1 5 5 &2
M 40T, SgE R R CTV BGR = 55 oAl 1
HBAREM, X454 n, 16 KREEA TR DVT
O (R 2 0 R ) 2 28 8 ) AT CTV K A i, mT LA
P R RE R 80 kV HE AT 44, I K Xk L 70 561 £ 8



— 256 —

A A2 2013 4 3 H45 22 %45 3] J Intervent Radiol 2013, Vol.22, No.3

B 20% , VAR MRS P A B Joxof H AN BB
3.3 MRV

MRV & 345 e b T & e 10— i i 8 # £ 17 AX
KL, T X&HEI, X225 SESH TR
DVT g # T EEMER, 456 MRV k&, A LAl L)
7w LW B I B A W e s R OF L RE AR
I A5 A BE I I R R4 4T

B, MRV B /DR T i i DVT (912 W, HEET
i T R 7 I e P A b ) B R Y R
FERVRE S B SCHR AR T8 43 00 AT 3k 91.5% H1 94.89%%,
MRV ) 3 B0 G045, © Jo4a ;@ CT K 2 i fif
JFERUE He AT BE 8 AN B RN, i MRV JLF %A
X EE L F B 2 R /N | (H % 5 T i A Y R
TR BB R AR G 4 A b, L X HE R AR
PRTFXEEEY, MRV B85 4. O Fl AR
5: @ % @ Brik 2 4, Ak RO (s B % 28
ke e A A L 5 0 R e P AR R S

MRV R HZ BE# S, 5 T1MmACE M
% R LR T E KR P BRSO A
Tt 3h 4R 18] KR (time - of -flight, TOF ) J5 41 |
B R B (ARG )™, Lind quist % Hf#E
P RS i BESE MRV (SSFP MRV) 7112 W F i
DVT A 58 Ao 1 TA0 FLGE A e i 1 4
W REE, X— ik EER ST H R G R
HOMET R B C T AT LR, SR MRV 2K
A DVT B8 e % M H R 7 ik o I #e 3% 30k 76 3
S8R 119 I A M A o B TS B AR, SR, Enden 5 204
A3 b-TFE (3 34380 ) 53 58 MR #E 47 F it
VR DK AR X L 5 A 8 VA B L o A 0 (B
SH . RS, Hansch S5 PUE 1 38 MRV A A
RKILT R DVT B 0 0 RE R4 i i €
3.4 DSA Kif

T B bk & A A E 2 W T DVT 4
B o (617, G R A 52 8RS A 7 VN RE IS B LS
AR R B SR LN ASELR, BRE L
(117 A 1 R A= 52 I 2 L K v A=
O, 1 BEHEAT A AR 7 AR F Al At G 2 ik 19
I AN . CAERE LA DVT B 2 oA AR 7 0
JEHE 7ERT 0.5 em (Y MR G P B R R 95% ,
B AT IR 10090, K 0t I IR b i & of 51
R R A kR DSA B BIE A T IR R
PRGE(H oAb 5 6 R K Y DVT BB, BUe % 1%
PRI & WE IRYT 09 DVT 3%, 1 B, DSA A ¥ e
XL AN KRR, A A 0o i R 4 32 B — g R i

AT,
3.5 MR GA

JCS PR R R A B A S A 4 A R
R R H ki 5 I 45 & WA B (FDG) PET/CT % £
POk o WOR MR AF 4 R A RS R A bR I A R
S NPT 4 B 1 R RE B L A T A i T S
HrhmEs e mRe 58U L FmE T
GBS T LhNR G [ 7 E AT
SHE A TR IS FIA TC MR TP i B i A2 A 3
A RA REmEE SRS Bl TEZE
E BEL BT EEIR B 0% A 5 B8 R A BE R AR D BRI AS ik
FRALEH WG BB IH MM,

1 2 K 52 02 78 0 K TE ST o Te KUK 11 2R
FUG AT Rk 1%, IEF BAR R IR P o
TRHR K, LGN S i %, I i T R T 2 BN Bk
N % 2R A I RE R KOS B0 T 9 ik
5 Tk U S5k T 000 S, A 3R B T A R B A Y
I A2 2 T JE R A 2,

L5 AWK (FDG)PET/CT 7E 46 H # k i #4: rh
AR R M B FDG R] AR I AR A B R bR i
S, T 7E PET/CT 4%, R4 SO ,FDG
ST 5 R R 1 I TR A 2 B 2 AR B B R
(H /05 8 3% 9 30 3 At 2 [ RE AR e,
FDG PET/CT W] LA H F I IRYT R ¥4k . PET/CT #Y
Jey PR 2 6 vk B 3 ke R R L i T,
FDG (¥ $5 B Ik F 58 E S I (9 A2 B2 A7 A [ 288 7
9 1, JORE B 45 A AN TR 5 5 — e AR £ R
AT BBV O A A, P A AR R A A AR
[ 8 PET ANAE F T 0 A2 1 5 AT 58 031122

SO, T e B AR B SR A T AR
JIK LA B 30 A o 1) R TR A S R Y S L 4F O
JRBE R (rt-PA), A — B LA F IR,
Brighton % 2% 74 (il 47 24 DVT AR (9 & 7656
1.7 F130 Ri#EAT Te-rt-PA A%, -5 48 75 46 2 o
W, SRR A AR T KA 849% /A PR
30 d B A 66%0 35 FHAE IR A " Te-rt-PA 1
BB T R 72% )8 H A R B, B 30 d B
R 0%, F W ®Te-rt-PA 155 3112 W 66 i
14 A TH P A O T AR B0 I P T
3.6 wRFERARE

X FEEME K DVT I B IR K L el &
I IR AT IR R A AN G T AR SRR AR
i 25 BT — 2y R it 2012 4F 3 [ B 9 R
Wi 2% 23 %F DVT 1932 Wi 32 8 7 38 R0 I IR 55 2 48



A NJ 2 2013 4F 3 HEE 22 %453 3] J Intervent Radiol 2013,

Vol.22, No.3

— 257—

2, AR R PR . O 5 RO IR -rh Y
BOH B AT R RUE 0 D- RO, Wik
R AR A, 5 D- R R, KW KR
DVT, K A2k #7 D- "R &5 5 fAdE iU e i
7RG A AT A KO AR 4T R A 2 AR
A4k 22 B, UK DVT SR AT 3897, B 0 8 13 1
JAULIE B A S P W 4k 23097 DVT, B 44 % 0
KEDVT AL IE(E 1), @ %R 83,
FRUCT o o 4 T R R A, PR 4R 2ER 9T, B
P U AT R R D- R RA I DL R 1
FEREABF A 5 D- " RARG R W1
JEE AR SR NS TT DVT, A 45 5%
Bﬂﬁ,%%%k,% DVT, Kidr &k (1 2), @ i IR B
HE DVT MEE, @ity A cTv & MRI, @
X R R A 7 B R R R K AT B E R
AHEBAT T FEMRZR), 5 2T B
ek DA B #E ik i, #IUAT CTV MRV 3 MR B #%
i A%

WRER (fR-+)

I
W5 /0 A
FED-— Bk

5

FDVT CUS
[
] ]
‘ 1AJEE2#CUS |
[ -] WIFDVT
JEDVT

B 1 IR SHIRE AR AR LT B B DVT B8 25 A A6 2
(30

4 g

ZE LA XIS IR BE T B DVT Y B IR
FI# 7 CTV MRV DSA J it 5 4% 46 45 n] 78 43
PE TR DVT (%7, H o 7 6 2 7 i A0 X 1]
5 JCA , s DVT A BURKBE =53k 95.8% ,{H 7E I b
DVT #12 Br rh SURR B 3022 (R 71% , 1 B L 76 4 1
Ff e NERE 3 o G IR AE  CTV Rl MRV £ — &
FREE L AT DAggAh HOR R 00 5 A AR L, CTV 12 1

WRER (7))

;ﬁ =]
[ |
8 v /iE R

jeigpicin 1AEEECUS

D hd oo

[Eovr| | vARE#ECUS | [FEDvT]
|
(-]

Bl 2 Xl RS LA S R B DVT B ARG A i A i

4 F B DVT B BB R Re 52 58 20 il S 96% Fil
95% 11 H., CT 434 T LA By 1M 4% 2002 R4 65 DVT
WG K2R A — & I, (EE & 1 X 248 I 7 i F
O H— KA MRV A R A 1A AT LR AN, UK
JiE RIS S T 3K 91.5% M 94.8%, MRV ik 42 fit 5
ZH M E 2 W FE B IF 217 %0012 W, ] 2R
BB A4S R HAb I A L B A, CTV R MRV 38 7] LA
W I PR BE A 0 bk 00 78 S G BB A DS A TT L
T b PEAR 1006 e A 1] SE R BE RO S AR B O, R T
K2 W T B DVT #9445 ;FDG PET/CT A
AL R DVT 0 B SRS 3 0] TG R I7
&ﬂz MEAG, M2, 5 ARSI T Be X 77 AE — & AR

o, BT DLE MR AR 7 A B, RN B AR 2
%ﬁxﬂﬂi DVT 12 Wi i f

IHIFDVT ‘

(& % X #f]

[1] Shbaklo H, Kahn SR. Long - term prognosis after deep venous
thrombosis[ J]. Curr Opin Hematol, 2008, 15 494 - 498.

[2] Perrier A, Bounameaux H. Cost - effective diagnosis of deep vein
thrombosis and pulmonary embolism [J]. Thromb Haemost,
2001, 86 475 -487.

[3] Stein PD, Hull RD, Patel KC, et al. D-dimer for the exclusion
of acute venous thrombosis and pulmonary embolism: a
systematic review[J ]. Ann Intem Med, 2004, 140. 589 - 602.

[4] Goodacre S, Sampson F, Thomas S, et al. Systematic review and
meta - analysis of the diagnostic accuracy of ultrasonography for
deep vein thrombosis[ J]. BMC Med Imaging, 2005, 5. 6.

[5] Righini M, Paris S, Le Gal G, et al. Clinical relevance of distal
deep vein thrombosis. Review of literature data [J]. Thromb

Haemost, 2006, 95.: 56 - 64.



— 258 —

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

AN S )

2013 4% 3 HEE 22 %255 33 J Intervent Radiol 2013, Vol.22, No.3

Wicki J, Perneger TV, Junod AF, et al. Assessing clinical
probability of pulmonary embolism in the emergency ward: a
simple score[J]. Arch Intern Med, 2001, 161; 92 -97.
Goldhaber SZ. Deep
thromboembolism [ M]//Fauci AS, Brauwald E, Kasper DL, et
al, eds. Harrison’s Principles of Intemal Medicine. 17th ed. New
York, NY: Mcgraw-Hill, Inc, 2007.

Segal JB, Eng J, Tamariz L], et al. Review of the evidence on

venous thrombosis and pulmonary

diagnosis of deep venous thrombosis and pulmonary embolism
[J]. Ann Fam Med, 2007, 5: 63 -73.

Qaseem A, Snow V, Barry P, et al. Current diagnosis of venous
thromboembolism in primary care: a clinical practice guideline
from the American Academy of Family Physicians and the
American College of Physicians [J]. Ann Intern Med, 2007,
146 454 - 458.

Kalva SP, Jagannathan JP, Hahn PF, et al. Venous thrombo -
embolism; indirect CT venography during CT pulmonary angio -
graphy—should the pelvis be imaged? [J]. Radiology, 2008,
246 605 -611.

Thomas SM, Goodacre SW, Sampson FC, et al. Diagnostic value
of CT for deep vein thrombosis: results of a systematic review
and meta-analysis[ J]. Clin Radiol, 2008, 63: 299 - 304.
FETSH, TAE, BEF, 4%, CT I 48 UG Wi 28 8 T
JHCTR I AT U (L [J]. RS BAR AR K, 2011, 21;
123 - 126.

Stein PD, Sostman HD, Bounameaux H, et al. Challenges in the
diagnosis of acute pulmonary embolism [J]. Am J Med, 2008,
121; 565 - 571.

Somarouthu B, Abbara S, Kalva SP. Diagnosing deep vein
thrombosis[J ]. Postgrad Med, 2010, 122. 66 - 73.

Oda S, Utsunomiya D, Funama Y, et al. Evaluation of deep
vein thrombosis with reduced radiation and contrast material dose
at computed tomography venography[ J]. Circ J, 2012, 76 2614 -
2622.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Gaitini D. Multimodality imaging of the peripheral venous system
[J]. Int J Biomed Imaging, 2007, 2007. 54616.
Kuo PH, Kanal E, Abu-Alfa AK, et al. Gadolinium -based MR
contrast agents and nephrogenic systemic fibrosis[ J]. Radiology,
2007, 242; 647 - 649.
Stevens CM, Muntean E. Venous thromboembolism [J]. Radiol
Technol, 2007, 78 309 - 327.
Lindquist CM, Karlicki F, Lawrence P, et al. Utility of balanced
steady - state free precession Mr venography in the diagnosis of
lower extremity deep venous thrombosis [J]. Am J Roentgenol,
2010, 194: 1357 - 1364.
Enden T, Stords TH, Negird A, et al. Visualization of deep
veins and detection of deep vein thrombosis (DVT) with
balanced turbo field echo (b-TFE) and contrast - enhanced T1
fast field echo (CE-FFE) using a blood pool agent (BPA)[J]. J
Magn Reson Imaging, 2010, 31: 416 -424.
Hansch A, Betge S, Poehlmann G, et al. Combined magnetic
resonance imaging of deep venous thrombosis and pulmonary
arteries after a single injection of a blood pool contrast agent[]J].
Eur Radiol, 2011, 21; 318 -325.
Khosa F, Otero HJ, Prevedello LM, et al. Imaging presentation
of venous thrombosis in patients with cancer. [J]. Am ]
Roentgenol, 2010, 194: 1099 - 1108.
Brighton T, Janssen J, Butler SP. Aging of acute deep vein
thrombosis measured by radiolabeled *mTc-rt- PA [J]. J Nucl
Med, 2007, 48. 873 - 878.
Bates SM, Jaeschke R, Stevens SM, et al. Diagnosis of DVT;
Antithrombotic therapy and prevention of thrombosis 9th ed:
American College of Chest Physicians Evidence - Based Clinical
Practice Guidelines [J]. Chest, 2012, 141(2 Suppl); e351s -
e418s.

Wk H #7:2012-09-01)

(RSl Az )



