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Echographie 4 points

Echographie 4 points

* Intérét

 Réalisation pratique

*Application pratique




Recherche de TVP - Intérét
* Probléeme fréquent en SAU et Réa:
» Suspicion TVP
» Suspicion EP

* Angiologue d’astreinte ?
D-Dimére: VPN
VPP Examen clinique ?

Anticoagulation

Echographie 4 points - Intérét

The NEW ENGLAND
JOURNALMEDICINE
Detection of deep-vein thrombosis by real-time B-mode ultrasonography

AW Lensing, P Prandoni, D Brandjes, PM Huisman, M Vigo, G Tomasella, J Krek, J Wouter Ten Cate, MV Huisman, and HR Buller
Volume 320:342-345 February 9, 1989 Number 6

220 suspicions de TVP

Recherche de TVP - Intérét

Thrombose Veineuse
Profonde (TVP)

Syndrome post- Embolie Pulmonaire
thrombotique
30%
40% °

Hypertension
Pulmonaire
Brandjes DP et al. Lancet 1997;349:759-62 5%
Kahn SR et al. J Gen Intern Med 2000;26:425-9
Hirsh J & Hoak J. Circulation 1996,;93:2212-45
Peng et al. NEJM 2004,;350:2257-64

Echographie 4 points - Intérét

Detection of deep-vein thrombosis by real-time B-mode ultrasonography
AW Lensing, P Prandoni, D Brandjes, PM Huisman, M Vigo, G Tomasella, J Krekt, ] Wouter Ten Cate, MV Huisman, and HR Buller
Volume 320:342-345 February 9, 1989 Number 6

220 suspicions de TVP

Contrdle Echographie 2 points sur suspicion TVP
Comparé a angiographie veineuse




Echographie 4 points - Intérét

The NEW ENGLAND
JOURNALMEDICINE

Detection of deep-vein thrombosis by real-time B-mode ultrasonography
AW Lensing, P Prandoni, D Brandjes, PM Huisman, M Vigo, G Tomasella, J Krekt, ] Wouter Ten Cate, MV Huisman, and HR Buller
Volume 320:342-345 February 9, 1989 Number 6

220 suspicions de TVP

Contréle Echographie 2 points sur suspicion TVP
Comparé a angiographie veineuse

Seul criteére:
Compressibilité de la veine fémorale et poplitée

Echographie 4 points - Intérét

The NEW ENGLAND
JOURNALMEDICINE

Detection of deep-vein thrombosis by real-time B-mode ultrasonography
AW Lensing, P Prandoni, D Brandjes, PM Huisman, M Vigo, G Tomasella, J Krekt, ] Wouter Ten Cate, MV Huisman, and HR Buller
Volume 320:342-345 February 9, 1989 Number 6

Echographie 2 points réalisé par deuxiéme opérateur:

Résultats toujours identiques

Kappa =1

Echographie 4 points - Intérét

The NEW ENGLAND
JOURNAL o MEDICINE
Detection of deep-vein thrombosis by real-time B-mode ultrasonography

AW Lensing, P Prandoni, D Brandjes, PM Huisman, M Vigo, G Tomasella, J Krekt, J Wouter Ten Cate, MV Huisman, and HR Buller
Volume 320:342-345 February 9, 1989 Number 6

. Contréle
Angiographie | Echographie
2 points

Normale 143 142

Thrombose
proximale 66 66

Thrombose 11
distale

B M Compression ultrasonography for diagnostic management
of patients with clinically suspected deep vein thrombosis:
prospective cohort study

BMJ VOLUMESI6 3JANUARY 1995 [l 2 nthoni Lensing, Maria M W Koopman, Franco Piovella, Sergio Siragusa,
iller, Alexander G G Turpie, Paolo Prandoni

1702 patients avec suspicion clinique de TVP sans ATCD de TVP




Echographie 4 points - Intérét
Compression ultrasonography for diagnostic management
of patients with clinically suspected deep vein thrombosis:
prospective cohort study

Alberto Cogo, Anthonie W A Lensing, Maria M W Koopman, Franco Piovella, Sergio Siragusa,
Philip S Wells, Sabina Villalta, Harry R Biller, Alexander G G Turpie, Paolo Prandoni

1702 patients avec suspicion clinique de TVP sans ATCD de TVP

Echographie de compression a J1 et J7

Echographie 4 points - Intérét
Compression ultrasonography for diagnostic management
of patients with clinically suspected deep vein thrombosis:
prospective cohort study

Alberto Cogo, Anthonie W A Lensing, Maria M W Koopman, Franco Piovella, Sergio Siragusa,
Philip S Wells, Sabina Villalta, Harry R Biller, Alexander G G Turpie, Paolo Prandoni

1702 patients avec suspicion clinique de TVP sans ATCD de TVP

Echographie de compression a J1 et J7

Suivi 6 mois

J1 400 TVP

77 12TV 24%

Echographie 4 points - Intérét
M Compression ultrasonography for diagnostic management
J of patients with clinically suspected deep vein thrombosis:
prospective cohort study

go, Anthonie W A Lensing, Maria M W Koopman, Franco Piovella, Sergio Siragusa,

BM) VOLUMES16_3JANUARY 1998
ler, Alexander G G Turpic, Paolo Prandoni

1702 patients avec suspicion clinique de TVP sans ATCD de TVP

Echographie de compression a J1 et J7

Suivi 6 mois

Echographie 4 points - Intérét
M Compression ultrasonography for diagnostic management
J of patients with clinically suspected deep vein thrombosis:
prospective cohort study

g0, Anthonie W A Lensing, Maria M W Koopman, Franco Piovella, Sergio Siragusa,

BM) VOLUMES16_3JANUARY 1998
Sabina Villalta, Harry R Biiller, Alexander G G Turpic, Paolo Prandoni

1702 patients avec suspicion clinique de TVP sans ATCD de TVP

Echographie de compression a J1 et J7

Suivi 6 mois

400 TVP
12 TVP 1 compllzcézla%'ion
8 complications




Echographie 4 points - Intérét
B M Compression ultrasonography for diagnostic management
of patients with clinically suspected deep vein thrombosis:
prospective cohort study

(BN VOLUME 316 3jaxUARY 195 [l Alberto Cogo, Anthonie W A Lensing, Maria M W Koopman, Franco Piovella, Sergio Siragusa,
Philip S Wells, Sabina Villalta, Harry R Biller, Alexander G G Turpie, Paolo Prandoni

Mean No of extra hospital

Prevalence of deep vein  Complications during 3 month  visits/additional tests required per
Reference Diagnostic strategy thrombosis (%) follow up (95% C1) patient

Shuzewski 199172 Atdays1,2,7 2 13(01039) 13

Heijooer 1993° Atdays1,2,8 21 15 (0310 28) 16

Current study Atdays 1,7 % 07 (031012) 08

1053 Randomized to recelve whole-leg strategy
1053 Had diagnostic ulrasound as randomized

Echographie 4 points - Intérét

278 Bxchuded (abnormal
uitrasoun

213 Had proximal DVT
36 Had lsolated axial DVT
29 Had Isolated muscular

" Serlal 2-Point Ultrasonography Plus D-Dimer vs
Whole-Leg Color-Coded Doppler Uluasonograpny for|
Diagnosing Suspected Symptomatic Deej
‘Online arice and refated conent Thrombosis: A Randomized Controlled TrIaI

cuentas of Apn 13,2005
Enrico Bemard, Giuseppe Camporese; Hary R. Buler: ot al

775 Eigible for 3-mo follow-up

763 Completed 3-mo end-of-folow-up visit |

763 Included In analysis
12 Excluded from analysis (did not complete
-mo folow-Lp)

Echographie 4 points - Intérét

. Serial 2-Point Ultrasonography Plus D-Dimer vs
Whole-Leg Color-Coded Doppler Ultrasonography fo
Diagnosing Suspected Symptomatic Deep Vein

Onine arcie and reated content Thrombosis: A Randomized Controlled Trial
current as of April 1

Enrico Bernardi; Giuseppe Camporese; Harry R. Billler; et al.
JAMA. 2008:300(14):1653-1659 (doi:10.1001/jama.300.14.1653

2485 Patients assessed for eligibility

345 Excluded
103 Had previous venous
thromboembolism
66 Had suspected pulmonary embolism
59 Had short life expectancy
44 Were unavallable for follow-up
40 Had indication for anticoagulation
19 Aged <18y
14 Were pregnant
22 Refused to participate

< e Rendomized )
g e g

1045 Randomized to receive 2-point strategy 1053 Randomized to receive whole-leg strategy
1045 Had first diagnostic ultrasound 1053 Had diagnostic ultrasound as randomized

1053 Randomized to recelve whole-leg strategy
1053 Had dliagnostic ultasound as randomized

Echographie 4 points - Intérét

278 Excluded (abnormal
ulrasoun)

213 Had proximal DVT
36 Had Isolated axial DVT
29 Had Isolated muscular
ven thrombosis

“  Serlal 2-Point Ultrasonography Plus D-Dimer vs
Whole-Leg
p Vein

‘Online arice and related conent Thrombosis: A Randomized Controlled Trial
cutentas of Apr 13,2005,
Enrico Bemardi: Giuseppe Camporese; Hary R Biller; ot i

Dc de TVP ou EP durant le suivi

775 Eligible for 3-mo follow-up

(95% CI, 0,5% - 2,2%)

763 Completed 3-mo end-of-follow-up Vist ]

763 Included In analysis
12 Excuded from analyss (did not complete
3-mo follow-up)




1045 Randomized to receive 2-point strategy
1045 Had st dlagnostic ultrasound

Echographie 4 points
Intéreét 217 B pnomal

ultrasound [proximal DVT)

828 Had normal ultrasound and underwent
D-cimer testing

Serial 2-Point Ultrasonography Plus D-Dimer vs hoye 25 o Stnorral Serial 2-Point Ultrasonography Plus D-Dimer vs 672 Had nomal 256 Had abnormal
holo-Leg Color Caed Dopplr Ulrasonograpy fr| imer test D-dimer fest and Whle.Log Color Codad Dopplor Urasonograpy or D-dimer test D-dimertest and
iagnosing Suspected Symplomatic Deep Vein underwent second agnosing Su ein e oo
St TOTBOM A Randonized Canroied Tral uonwve b RS o uronwer

14 Excluded (abnormal

utrasound
[proximal DVT])

242 Had normal
second ultrasound

814 Elgble for 3-mo folow-up ‘

4 Lostto follow
9 Died

[ e0t comptea amo encrotfolow-upvet |

13 Excluded from analysis (did not complete

801 Included In analysis
3-mo follow-up)

- Serial 2-Point Ultrasonography Plus D-Dimer vs
Whole-Leg Color-Coded Doppler Ultrasonography for
Di ing S d ic Deep Vein

P ymp
Online article and refated content Thromb A Co lled Trial
current as of Apri 13, 2009,

Enrico Bernardi; Giuseppe Camporese; Harry R Billler; et al

1045 Randomized to recefve 2-point strategy
1045 Had first diagnostic ultrasound

Echographie 4 points
Intéret

217 Excluded @bnormal
uitrasound [proximal DVT]

828 Had normal ultrasound and underwent
D-dimer tasting

[

14 Excluded (abnormal

uitrasound
[proximal DVT])

242 Had normal
second ultrasound

Dc de TVP durant le suivi:

I 814 Elighble for 3-mo follow-up

soit (95% CI, 0,3% - 1,8%)
4 Lost to follow-up.
0 Died

‘ 801 Completed 3-mo end-of-follow-up visit ‘

‘ 801 Included In analysis

13 Exoluded from analysis (did not complete
3-mo follow-up)

» Serial 2-Point Ultrasonography Plus D-Dimer vs
Whole-Leg Color-Coded Doppler Ultrasonography for
Di i d ic Deep Vein

P ymp
Onine articie and related content T lled Trial
current as of Aprl 13, 2009

Enrico Bernardi; Giuseppe Camporese; Harry R. Biller, et al

Table 2. Distribution and Timing of Venous Thromboembolic Events

Allocation Group End Points® Timing, d® Diagnostic Method DVT Site
“Two-point S\Ys[gw T -
. Ipsilateral il L roximal
* Echo 2 points seul: TVP chez 217/1045 losater DV D ‘ Frouma
14 FN + 7 TVP dans les 3 mois: T : i e
. Ipsiateral DVT 21 L Proximal
Ipsilateral DVT 66 1 Proximal
Contralateral DVT 68 L Proximal
Ipsilateral DVT 81 L Isolated calf
Whole-leg strategy
Pulmonary embolism 2 V/Q lung scan and computed tomography NA
Contralateral DVT 18 L Isolated caif
Ipsilateral DVT 42 1 Proximal
Puimonary embolism 48 V/Q lung scan NA
Ipsilateral DVT 54 L Proximal
Puimonary embolism 68 Computed tomography NA
Ipsilateral DVT 88 L Proximal
Contralateral DVT 88 L Proximal
Ipsilateral DVT 92 1 Isolated calif
Abbreviations: DVT, deep vein thrombosis; NA, not applicable ., ventilation-perfusion.
2Two-point strateqy indicates serial 2-point ultrasonography plus D-dimer; whole-leg strategy leg Doppler

b Days from the beginning of follow-up.
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Resident-performed Compression Ultrasonography for the Resident-performed Compression Ultrasonography for the

Detection of Proximal Deep Vein Thrombosis: Fast and Accurate Detection of Proximal Deep Vein Thrombosis: Fast and Accurate
Timothy Jang, MD, Martin Docherty, MD, Chandra Aubin, MD, Greg Polites, MD Timothy Jang, MD, Martin Docherty, MD, Chandra Aubin, MD, Greg Polites, MD
ACAD EMERG MED d March 2004, Vol. 11, No. 3 ACAD EMERG MED d March 2004, Vol. 11, No. 3

8 internes des urgences
8 internes des urgences Formation de 2 heures

Formation de 2 heures . .. i
Patients avec suspicion clinique de TVP

sans ATCD thrombotique

Comparé a Echo Doppler par radiologue ou TDM

Echographie 4 points - Intérét Echographie 4 points - Intérét
mﬂm,ﬁﬁ A positive compression ultrasonography of the lower limb veins is
;k\cmust,\m highly

predictive of pulmonary embolism on computed tomography in

Timothy Jang, MD, Martin Docherty, MD, Chandra Aubin, MD, Greg Polites, MD suspected patients.
S DR R DB 2004, Val. 11, No. 3 [ = | Le Gal G et al, Thromb Haemost. 2006 Jun;95(6):963-6.

Resident-performed Compression Ultrasonography for the
Detection of Proximal Deep Vein Thrombosis: Fast and Accurate

72 patients 756 patients avec suspicion d’EP

Contrdle Echographie Controle
2 points radiologue 232 Ddimeres < 0

Normale

Normale Se 100% 511 / 524 TDM interprétable
Thrombose 187 EP

Normale

Thrombose Sp 92%

Thrombose




Echographie 4 points - Intérét
B A positive compression ultrasonography of the lower limb veins is
highly
predictive of pulmonary embolism on computed tomography in
suspected patients.
Le Gal G et al, Thromb Haemost. 2006 Jun;95(6):963-6.

756 patients avec suspicion d’EP

232 Ddimeres < 0

511 / 524 TDM interprétable
187 EP

Se 39%
Sp 99%

RV + 42,2 RV-10,6
Echographie 4 points - Réalisation
» Sonde:

- Linéaire
- « Haute fréquence »

* Mode B
» Coupes transversales

Echographie 4 points

» Réalisation pratique

Recherche de TVP - Réalisation

Critére principal

Compressibilité de la veine




ECU - recherche de TVP - Réalisation

Contenu

Lumiére

Modulation
respiratoire

Flux Doppler

A savoir

NORMAL
quasi anéchogéne
non visibles

> artere
Symétrique

Oui

Oui

hyperéchogéne

THROMBOSE

visibles

> Artére
> Controlatérale

Non

Echographie 4 points - Réalisation

Fémoral

2 points

Poplité

Recherche de TVP - Réalisation

Veine fémorale

Thrombus visible ?

Examen

pathologique

Veine poplitée

Thrombus visible 7 = se—(ii—m——

Nin

Veine compressible ?  melNO R

ECU - recherche de TVP - Réalisation

— Grande saphéne




ECU - recherche de TVP - Réalisation
Fémoral Normal

I \'in M. Inf (fé1  14:33:47
CHU de NIMES (F) 1oL 28-Avr-09

_‘POUS
JITs:0.8
{IM:1.2°
|
|

ECU - recherche de TVP - Réalisation
Fémoral Normal

ECU - recherche de TVP - Réalisation
Fémoral Normal

| “Veine M. Inf 1:11:53

L ________]
[CHU de NIMES (F) 1oL ¥l 12-Avr0s

2D]8 cm

19 im/s

. 6.7 MHz
DR: 65 dB
R:650 G:28

CFM G: 48
f:4.0 MHz
PRF:1000Hz
RBV24Hz




ECU - recherche de TVP - Réalisation ECU - recherche de TVP - Réalisation
Fémoral Thrombose

ECU - recherche de TVP - Réalisation ECU - recherche de TVP - Réalisation

Fémoral Thrombose Fémoral Thrombose




ECU - recherche de TVP - Réalisation

Fémoral Thrombose

=== e
T —

ECU - recherche de TVP - Réalisation

Poplité - Normal

ECU - recherche de TVP - Réalisation
S A Poplité

ECU - recherche de TVP - Réalisation

Poplité - Normal

ke —




ECU - recherche de TVP - Réalisation

Poplité - Normal

ECU - recherche de TVP - Réalisation
Poplité - Thrombose

ECU - recherche de TVP - Réalisation
Poplité - Thrombose

ECU - recherche de TVP - Réalisation
Poplité - Thrombose

e
_

-




ECU - recherche de TVP - Réalisation Echographie 4 points

*Application pratique

Score de Wells modifié
3 T Valeur prédictive de la probabilité clinique de TVP

Donnée clinique

Antécédents documentés de Thrombose Veineuse Profonde

Probabilité
Clinique

Wells PS, NEJM
2L08.549:1227-35 Lancet 1997; 350: 1795 - 1798

Lancet 1999; 353: 190 - 195




L’échographie de compression selon la probabilité clinique
0,1 99
02

Echographie de compression0 .

RV+ 145
RV- 0,01

70
Probabilité haute g

920
95 05

02
99 0,1

Proba pré-test Rapport de Proba post-test
vraisemblance

L’échographie de compression selon la probabilité clinique

01 99
02

Echographie de compression0 .

RV+ 145
RV- 0,01

70
Probabilité basse g

90
95

0,2
% o4 VPN
Proba pré-test Rapport de Proba post-test
vraisemblance

L’échographie de compression selon la probabilité clinique

0,1 99

02 VPP

Echographie de compression 5

20
80

70

2

RV+145 ° i
RV- 0,01

Probabilité modéréeg,

20
95 05

9

Proba pré-test Rapport de Proba post-test
vraisemblance

Probabilité Clinique + D-dimeres

Combinaison D-diméres & Score Wells modifié

E—
(peu probable)
Subramaniam RM, Ann Emerg 2006
Le diagnostic de Thrombose Veineuse Profonde peut étre exclu chez un patient

dont les D-dimeéres sont négatifs et dont la probabilité clinique est faible.
L’examen écho-Doppler n’est pas nécessaire.

Wells PS, NEJM 2003




Diagnostic différentiel ? En pratique ?

Examen Echo-Doppler complet Suspicion de Thrombose Veineuse Profonde (TVP)
par un médecin vasculaire o
Suspicion de TVP chez

3871 patients
Neégatif TVP « externes » Echo-Doppler complet
2848 (75,6%) 1023 (26,4%) disponible dans la % journée
’ ?
Diagnostic Différentiel (n m
Echo-Doppler complet

pas o VP

Diagnostic Autre
Anticoagulation Différentiel Hypothése

En pratique ? Echographie 4 points

Echo-Doppler complet disponible Suspicion de TVP
dans la ¥ journée ? Probabilité intermédiaire

Probabilité faible

Forte Probabilité m Faible Probabilité .
Clinique Clinique Compression
D-diméres négatifs
Normal Pathologique
- : Pas de traitement Traitement
b Anticoagulation

Echo-Doppler complet
dans les 24 h

Sevestre MA et al. Thromb Haemost 2009;

24n? J7?
Diagnostic Différentiel Autre Hypothése

Controle Doppler




Echographie 4 poin

Suspicion d’EP

Traitement?

ts

Pathologique

Traitement

Recherche de TVP compression 4P
CONCLUSION
* Simple
» Apprentissage rapide
* Applicable si pas d’ATCD de thrombose
» N’élimine que les phlébites proximales « emboligenes » et
donc n’exclut jamais le controle par ’angiologue, mais

résout le probléme urgent de I’anticoagulation

* Besoins de recommandations



