CEUS of the abdomen in 2017
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CARACTERISTIQUES DES MICROBULLES

"Impératifs de taille
= Capillaires pulmonaires : 7 um (<15um)
"Imperatifs de stabilité (tension de surface)

= Dissolution en fonction
= Du diametre initial

= Une bulle d'air de 1 um se dissout en 0,01 sec

= Une bulle d'air de 10 um se dissout en 1 sec



STABILITE DES MICROBULLES

=|_a stabilité d'une microbulle peut étre
amélioree :
= En augmentant le diametre de la bulle
* En choisissant un gaz peu soluble

= Perfluorocarbone, hexafluorure de souffre

= En diminuant le coefficient de diffusion

= Encapsulation
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NON LINEARITE LOCALE : LES
MICROBULLES

« Puissance intermédiaire (> ~100 kPa,< ~ 1 MPa)

« vibration non linéaire (rétrodiffusion a des fréguences harmoniques)
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NON LINEARITE LOCALE : LES
MICROBULLES

» Tres forte puissance acoustique (> 1 MPa)

» destruction des microbulles (production d’un signal trés
intense et bref, tres riche en fréquences harmoniques).
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v PRODUITS DE CONTRASTE

=»Sonovue (Bracco)

» Microbulles d’hexafluorure de souffre stabilisée par une enveloppe de
phospholipide
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SONOVUE

» Flacon de 25 mg de poudre lyophilisée
de phospolipides dans une
atmosphére de gaz d’hexafluorure de
souffre a 100% + 5 ml de Serum
physiologique en seringue

= Stable 6 heures aprés reconstitution
mais doit étre utilisé immédiatement
d’'un point de vue microbiologique

= Conserve 2 ans a température
ambiante







Q SONOVUE

= | ’hexafluorure de souffre se dissout et est évacué par le
poumon
ki - = Demi-vie : 12 min
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EFFETS INDESIRABLES

= Céphalées

» Nausees

» Douleur au point d’injection

= Sensation de brdlure ou de paresthésies

» Modification transitoire de 'ECG, de la glycémie

= Vision floue, sensation de douleur au niveau des sinus

= Allergie a I’hexafluorure de souffre



CONTRE INDICATIONS

=Allergie a I’hexafluorure de souffre ou a
un des composants

=»Syndrome de détresse respiratoire
»Grossesse et allaitement
»|nsuffisance cardiague aigue ou grave



o PRIX (2010)

*En ville (remboursé a 65%)
=0244 €

* APHP
=70 €




US CONTRAST AGENTS
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 Microbubbles d’hexafluorure de souffre
« SonoVue®

 Diametre 3-7microns

« Blood pool agent
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Macrovascular system

e Macro vessels indications:

eExtracranial Carotids (Recommendation level: B,3)

To improve the delineation of the endovascular borders in
difficult cases

For distinguishing occlusion from tight sub-occlusive stenosis

*Clevert. Clin Hemorheol Microcirc 2008; 39: 121-132
*Pfister . Clin Hemorheol Microcirc 2009; 43: 119-128



Macrovascular system

e Macro vessels indications:

eExtracranial Carotids (Recommendation level: B,3)

To improve the delineation of the endovascular borders in
difficult cases

For distinguishing occlusion from tight sub-occlusive stenosis

eAorta (Recommendation level: A,1a)
To identify and follow-up endoleaks after AAA repair
CEUS > CT angiography* ~ Courtesy Dr Corinne Gautier CHU Lille
Renal impairment. "
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*Clevert. Clin Hemorheol Microcirc 2008; 39: 121-132 L ﬂ( )
*Pfister . Clin Hemorheol Microcirc 2009; 43: 119-128 -
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Macrovascular system

e Macro vessels indications:

eExtracranial Carotids (Recommendation level: B,3)

To improve the delineation of the endovascular borders in
difficult cases

For distinguishing occlusion from tight sub-occlusive stenosis

eAorta (Recommendation level: A,1a)
To identify and follow-up endoleaks after AAA repair
CEUS > CT angiography*
Renal impairment.
eTrans cranial Doppler (Recommendation level: A,1b)

Diagnostic when unsatisfactory intracerebral information with
non-enhanced transcranial colour duplex sonography.

*Clevert. Clin Hemorheol Microcirc 2008; 39: 121-132
*Pfister . Clin Hemorheol Microcirc 2009; 43: 119-128



Microvasculature

Liver / Kidney



Interesting Feature #1 : TOLERANCE

e Extremely good tolerance in clinical practice
- No nephrotoxicity,
- No thyroid interaction
- No need of Blood test before IV

e Rare anaphylactoid reaction (= Gd chelates)
- incidence < 0,002%
- no cross allergy with lodine contrast

e Do not use in case of pregnancy and Breast feeding (precaution)

=> Can be used when lodine and Gadolinium cannot



Interesting Feature #2

Early Phase
«Higher temporal resolution than CT or MRI

ENH Adenoma
Hemangiomas Mets

HCC...



Interesting Feature #3

« Late phase
«lodine/gado : extravascular leaking ++ if tumoral vessels

-Microbubbles :

-Wash-out if tumoral vessels
-Stagnation in the sinusoid capillaries or venous lakes

FNH, Adenoma Mets

Hemangiomas )
Well differentiated HCC CHC...



Interesting Feature #4

= All Phases

-Higher sensitivity to low amount of circulating contrast
:No enhancement means no (or almost no) circulating
vessels
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Microvasculature

Liver /



FLL in healthy liver
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Hemangioma

Hemangioma
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FNH, adenomas
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Literature (Healthy Liver)

e Percentage of correct diagnosis
*US without contrast : 383-65%1

*With contrast : 813-92%*

°FNH 112/134 = 83,5%°?
*Hemangiomas 113/132 = 85%?
®*Adenomas 2/19 = 10,5%?
*Métastases 105/127 = 82,6%?

® Differenciation benign/Malignant
®Accuracy(490/562) : 87,1%- 923%

LAlbrecht T. Eur Radiol. 2004 Oct;14 Suppl 8:P25-33 2 Tranquart F. J Radiol 2009, 90: 123-138
3 Trillaud H, World J Gastroenterol 2009; 15:3748-3756



INHS'| Ll Guidelines

National Institute for
Health and Clinical Excellence

Guidelines and Good Clinical Practice Recommenda-
tions for Contrast Enhanced Ultrasound (CEUS) -
Update 2008
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Imaging of the liver
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NICE ——

Both: CEUS is recommended for characterizing incidentally detected

focal liver lesions in adults in whom an unenhanced ultrasound scan is

inconclusive or lesions with inconclusive MRI/CT

=> immediate answer if typical enhancement patterns for:
Hemangioma, typical FNH and metastases




EFSUMB Recommendations

e In case of focal liver lesion

e If the quality of the images is good:

elnjection of microbubbles may be done at the same time => immediate
answer if:

Hemangioma, typical FNH
If non hypoechoic at the late phase (not a met)

If hypoechoic at the late phase
e Met in oncologic context
e benign lesions are possible

e Specificity and sensitivity are markedly reduced in
attenuating livers and for deep-sited lesions

Claudon M, Ultraschall Med. 2008 Feb;29(1):28-44



FLL in chronic liver disease

e See specific presentation



Microvasculature

[ Kidney



Interesting Feature #3

Early Phase
-Higher sensitivity to low amount of circulating contrast
:No enhancement means no (or almost no) circulating
vessels




EFSUMB recommendations

« Renal tumors
= Different than Liver : not used to differentiate solid tumors (same pattern)
= But

=Characterization of complex cystic masses as benign, indeterminate or malignant to provide
information for the surgical strategy. (Recommendation level: A;1b)

=Differential diagnosis between solid lesions and cysts presenting with equivocal appearance at
conventional US. (Recommendation level: B;2b)

-Differentiation between renal tumors and anatomical variations mimicking a renal tumor (“pseudo-
tumors”) when conventional US is equivocal. (Recommendation level: B;1b).

-However, both CEUS and CECT have limitations in rare very small isoenhancing tumors.
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(Recommendation Level: A;1a)

EFSUMB RECOMMENDATIONS

Renal tumors
Different than Liver : not used to differentiate solid tumors (same pattern)
But:

=Characterization of complex cystic masses as benign, indeterminate or malignant to provide
information for the surgical strategy. (Recommendation level: A;1b)

=Differential diagnosis between solid lesions and cysts presenting with equivocal appearance at
conventional US. (Recommendation level: B;2b)

=Differentiation between renal tumors and anatomical variations mimicking a renal tumor (“pseudo-
tumors”) when conventional US is equivocal. (Recommendation level: B;1b).

=However, both CEUS and CECT have limitations in rare very small isoenhancing tumors.

Vascular occlusion
Suspected vascular disorders, including renal infarction and cortical necrosis.




Recommended for vascular
diseases

e Occlusive vascular Lesions (Segmental
deficit ,sometimes multifocalVarious origin:
embolic disease, occlusion, dissection, acute
graft rejection)

- Large vessels:
- stenosis or occlusion of the main artery
- occlusion of a renal artery branch
- Renal vein thrombosis

- small vessels:
- cortical/ medullary necrosis

e Non occlusive vascular diseases
- Arterio-venous fistula
- aneurysm et false-aneurysm
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PSV 21.7 cmis
EDV 7.50 cm/s
RI 0.65




Microvascularisation des plaques carotidiennes

Images : Dr Corinne Gautier




Other EFSUMB RECOMMENDATIONS

Many other recommandations
=cystic masses of the pancreas even using endoscopic US

Bos\csn‘ SN ==
Kitano M, Sakamoto H, Matsui U et al. A novel perfusion imaging technique of the pancreas: contrast-enhanced harmonic EUS (with
video).Gastrointest Endosc 2008; 67: 141-150




Other EFSUMB RECOMMENDATIONS

Many other recommandations
=cystic masses of the pancreas even using endoscopic US
«level of inflammation in bowel wall in crohn disease

Girlich C, Schacherer D, Jung EM et al. Comparison between a clinical activity index (Harvey-Bradshaw-Index),
laboratory inflammation markers and quantitative assessment of bowel wall vascularization by contrast-enhanced
ultrasound in Crohn’s disease. Eur J Radiol 2011



Other EFSUMB RECOMMENDATIONS

Many other recommandations
=cystic masses of the pancreas even using endoscopic US
«level of inflammation in bowel wall in crohn disease
-fracture of the spleen after a trauma
@IC

» 1
Catalano O, Aiani L, Barozzi L et al. CEUS in abdominal trauma: multicenter study. Abdom Imaging 2009; 34: 225-234




Conclusion

=\/ery convenient technique
=To assess liver tumors and renal vascular disorders
=Many others organs and vessels
nEffect of a treatment of the vascular bed

=\ery well tolerated

"|nteresting solution in case of renal impairment
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