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- (omo essa técnica foi descoberta!

HISTORICO ~ Inicio dos estudos com a CEUS

Echocardiography of the aortic root

an_ ultrasonic in
trast agent in patien

con-
t with miteal

stenosis.  ‘The  transducer  is
he apex and directed

s

of con.
through the Jeft ven-
iride and their sharp demarcas
tian, which probably is rclatcd
10 opening and closing of the
mitral valve (recording speed =
40 mmjsec) .
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Conclusion

A wellknown ultnsonic pattern, detectable
by medial rotation of the transducer from the
mitral valve recording position, his been inves-
tigated. The present studies provide evidence
that we are obtaining echoes [rom the aortic
root at the level of the valve cusps. Confirma-
tion was obtained by comparison with the
known anatomy and with other echocardio-
graphic studies of the movement of the fibrous
skeleton of the heart. Further support for
this conclusion was obtained with the aid of
ultrasonic contrast injections and recording of
the movement of normal and abnormal valve

cusps.
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HISTORICO

© 1968 Raymond e Pravin Shah - balhas de ar poderiam ser usadas in vivo como fortes refltores de ultra-som

© 197 cateterismo cardiaco - paciente com insuficiéncia adrtica - contraste usando indocianina verde - fortes sinais de
eco revelando paredes da raiz da aorta

© (laude Joyner - injecio de solucdo salina - Gramiak e Shah

© fingl dos anos 70: tecnica para identificar shunts e tentativas sérias de desenvolver agentes de contraste intravenoso
- Gramiak e Frederick: aumento no ultrassom resultado de pequenas bolhas na ponta do cateter e néo do corante

- solucdo com microbolhas de > 50um e tamanho de distribuicao mal definido

© evolugdo das costrs, gds e tamanho das estruturas - diferentes geragaes de microbolhas
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Contrast i for the of
Coronary Blood Flow Reserve: Validation in Humans
THOMAS R. PORTER, MD.” ALWYN D'SA, PuD, CARROLL TURNER, MBA,
LORI A. JONES, PHARMD, ANTHONY J, MINISI, MD, FACC, PRAMOD K. MOHANTY, MD, FACC,
GEORGE W. VETROVEC, MD, FACC, JOHN V. NIXON, MD, FACC

AL. JACC Vol. 21, No. 2
VALIDATION OF AL CONTRAST February 1993:349-55
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Figure 1. Example of the on-line ac-
quisilion of a time-intensity curve after
aleft main coronary astery injection of
sonicated albumin. The 21 X 21-square
pixel region of interest (represented as
a cross hair) s placed in the myocardial
distribution of the left anfcrior de-
scending coronary artery. Digitized
video intensity is recorded at the right
of the screen and plotted as a function
of time at the lower left of the screen.
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Conehast A PR ek " "

per-
formed with left main coronary artery injections of sonicated
albumin can potentially b~ used with an on-line ultrasound
system to instamancously determine coronary flow reserve
in humans with angiographically normal coronary arteries,
This system should also be applied to asscss coronary flow
reserve in the sctting of unbalanced coronary anery disease
in humans and thus provide a quick, safe means of deter-
mining fanctional stenosis severity at the time of diagnostic
cardisc catheterization. However, the rol: of intramyocar-
dial blood volume changes on the flow reserve ratios ob-
tained from the time-intensity curve must be investigated, In
addition, further development in the existing on-line video
incensity analysis system to include digital storage, as well as
computer algorithms to comect for cardiac translation, is

nccded to enk the appli of this tech n
detecting coronary flow reserve in the cardiac catheleriza-
tion laboratory.
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Improved Endocardial Border Resolution During Dobutamine Stress
Echocardiography With Intravenous Sonicated Dextrose Albumin
THOMAS R. PORTER, MD, FACC. FENG XIE, MD, ALAN KRICSFELD, AMY CHIOU,

AL DABESTANI, MD, FACC

Onata, Nt

Ci d dextrose albumin
significantly improves endocardial border resolution during
ine siress ach i hy. This imp
was most helpful idenrifying lateral wall endocardial
motion. The resolution is improved best a* low dose and
peak infusions of dobutamine and thus may be clinically
useful in improving the sensitivity and specificity of dobul-

amine stress echocandiagraphy.

Circulation P
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In vivo myocardial kinetics of air-filled albumin microbubbles during myocardial contrast
echocardiography. Comparison with radiolabeled red blood cells.
A R Jayaweera, N Edwards, W P Glasheen, F S Villanueva, R D Abbott and S Kaul

Circ Res. 1994;74:1157-1165
doi: 10.1161/01.RES.74.6.1157
Circulation Research is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 1994 American Heart Association, Inc. Al rights reserved.
Print ISSN: 0009-7330. Online ISSN: 1524-4571

15



Circulation
Vot 96 ese 3. S Augut 1997, pages 65702
i ot 1015101 063725

ARTICLE

Detection of Coronary Artery Disease With Myocardial
Contrast Echocardiography
Comparison With 9™ Tc-Sestamibi Single-Photon Emission Computed Tomography

Sanjiv Kaul, Roxy Senior, Howard Dittrich, Usha Raval, Raj Khattar, and Avijit Lahiri
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s or E AvEREwIHEATT o Associations

Contrast ultrasonography of the kidney: a new method for evaluation of renal perfusion

in vivo.
R M Lang, S B Feinstein, S M Powsner, C E McCoy, E D Frederickson, A Neumann, L
Goldberg and K M Borow

Circulation. 1987,75:229-234
doi: 10.1161/01.CIR.75.1.229
Cireudation is published by the American ITeart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 1987 American Heart Association, Tne. All rights reserves
Print ISSN: 0009-7322. Online ISSN: 1524-4539
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Circulation

LABORATORY INVESTIGATION-RENAL BLOOD FLOW

Gray Lovel

Time(seconds)

FIGURE 4. Superimposed time vs intensity (gray level) curves ob-

as during bradykinin and norepinephrine infusions. Baseline gray level
for both drugs and Cyg were normalized to gray scale levels obtained
under control conditions before bradykinin. Bradykinin increased the

the opposite cffect. Abbreviations as in figure 3.

seenin 4 3), befo (rame 2). Frames
washou,
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NA VETERINARIA!

Available online at www.sciencedirect.com

“+2* ScienceDirect The
; Veterinary Journal
ELSEVIER The Veterinary Journal 174 (2007) 501-512
Review

Contrast ultrasound: General principles and veterinary
clinical applications
Stefanie Ohlerth ®, Robert T. O'Brien ™*

cce Faculty. Unisersity of Zirich, Winterthuversirasse 260, 8057 Zivich, Switzerkmd
21 Mo Stute Universizy, Manhasten, KS 66506, USA

* Sections of Diagnostic Imaging and Radio-Oncologs. V
¥ Department of Cliical Sc

Accepied | February 2007
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DEFINICAO

Técnica ulrassonografica que utliza estruturas  intravasculares e refletoras para

avaliagio da perfusio tecidual

+ Microbolhas: estruturas de 1 Tum de didmetro, estabilizadas por concha protetora,

dentro das quais existe algum tipo de gés que realca a infensidade do sinal US

24
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Table 1 Microbubble contrast agents chissifiod acoording to the filling pas

Air (Nitrogen) Perfluorocarbon

Sulfur hexafluoride

-Aluné (Mallinekrods)* ~BR14 (Bracco)

“Echavist {Shering)” ~Definity (Bristol Myers Squith Medical Imaging)
-Levavist {Shering)® ~Echagen {Soms Phamaceuticals)®

-Myomap (Quadrant)* ~Tmagent-Travist (Alliance)

0 (Quadrant)* -Optison (GE Healtheare)*

-Sonavia {Shermngf -Sonazoid (GE Healthcare)

-SonoVee (Bracco)

Veterinary Radiology
& Ultrasound ECVDI

ORIGINAL IN

Novel contrast agent Visphere™ is feasible for contrast-
enhanced ultrasonography in dogs

Lee-Shuan Lin#, Cheng-Shu Chung

2020 | https://doi.org/10.1111/ru. 12869
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TIPOS DE CONTRASTES

Primeira
Geracgao

© Contrastes que ufilzavam qases altamente |« Gés de baixa solubilidade e maior estabiidade;
soliveis;

Duragio prolongada na circulacdo (até 10 minutos);
Microbolhas de 12 10 um;
Préximos ao tamanho da hemécia e suficientemente

o limitada aplicabilidade clinica  devido gggﬁma‘;am n e dlndr pas o epeo
longevidade reduzida '

« Compostos por microbolhas de ar e a concha
protelora varia de acordo com a apresentacdo
comercia;

Pequenes o suficientes para passar pelo sistema
pulmonar.

Terceira
geracio
« Produtos recentemente desenvolvidos;
« Ainda disponiveis de forma limitada no mercado;
e Sao microbolhas de menores dimensges (3 um)
que permanecem por mas tempo nos capiares

27



CARACTERISTICAS IMPORTANTES

ot suficientemente grandes para ndo se difundir

para o espaco intracelular ou intersficiall

f . mas suficientemente pequenas para passar

pelo sistema capilar pulmonarl

Burns. In: Rumack et al, eds. Diagnostic Ulirasound.; 1998

10/10/2026
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E. Quaia / €ur Radiol (2007) 17: 19952008
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1. Tamanho dtimo

1 Preenchidas por um gas pesado, inerte e pouco soldvel

(apsula
albumin, fosfolipidios, aqdcares ou
biopolimeros

(as
1 geracio = Ar

T? qeracio = fluoro-carbonado
3 geracao = hexafluoreto sulfrico

3. (amada externa estave], metabolizavel, excrecao e de baixa toxicidade

Tamanho
<10 um
5-7um = Eritracitos =
Estabilidade

30



IMPORTANTE!

wf Eliminagio: ¢ds pelos pulmaes e componentes da concha sdo metabolizados ou filtrados
pelos rins e eliminados - 102 15 min apés  injecéo

Leitos secundirios - < 1% - cefaleia, dor na regido rena, hipersensibilidade, nauseas,
hemdlise, agreqacao plaquetaria e lesdo endotelial

Gestantes e em pacientes pediatricos/ doentes cardiacos cronicos - uso contraindlcads!

10/10/2026
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TMPORTANTE!

x# Eliminagio: gds pelos pulmdes e componentes da concha sdo metabolizados ou filtrados
pelos rins e eliminados - 10 a 15 min apés a injecdo

Heltos secundtiros - < 11 - cefaleia, dor na reqido rens, hipersensibiidade, nauseas,
hemdlise, agregagio plaquetria e lesdo endotelial

—bestantes-e-em-pacientes-pedakricos/ doentes cardiacos cronicos?T? - sse-comtmasieants!
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DIFERENCA DOPPLER VERSUS CELS
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AS MICROBOLHAS
SAO SEGURAS???
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Welcome Guest user  Signin

Abstract
Joumal of the American Veterinary Medical Association

May 1, 2013, Vol. 242, No. 9, Pages 12551259
doi: 10.2460]javma 242.9.1 o

[ Safety of contrast-enhanced ultrasonography in dogs and cats: 488 cases (2002-2011) ]

OBfac T B O b3 A ol e Lk AR iy (CEUSYAS Sl e o il o et
within 24 hours after imaging for animals that underwent ultrasonography with and without injection of  contrast agent

Results—Of the 411 case dogs, 3 had immediate adverse events (vomiting or syncope) and 1 had a delayed adverse event (vomiting) No adverse events were recorded
for case cats. Twenty-three of 357 (6.4%) clinically ll case animals and 14 of 262 (5.3%) clinically il control animals died within 24 hours after ultrasonography: risk of
death did not differ between cases and controls

Conclusions and Clinical Relevance—Results indicated that CEUS was safe in dogs and cats.

FELICIANC

M.AR
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Welcome Guest user  Signin

Abstract

Joumal of the American Veterinary Medical Association
May 1, 2013, Vol. 242, No. ges 1265-1259
doi- 10.2460/javma.242.9.1. 25

Safety of contrast-enhanced ultrasonography in dogs and cats: 488 cases (2002-2011)

(OBjac T e a3 A ol e kA sty (CEUSYAS Sttt e oYl e et
within 24 hours after imaging for animals that underwent ultrasonography with and without injection of a contrast agent

Results—Of the 411 case dogs, 3 had immediate adverse events (vomiting or syncope) and 1 had a delayed adverse event (vomiting) No adverse events were recorded
for case cats. Twenty-three of 357 (6.4%) clinically ll case animals and 14 of 262 (5.3%) clinically il control animals died within 24 hours after ultrasonography: risk of
death did not differ between cases and controls

Conclusions and Clinical Relevance—Results indicated that CEUS was safe in dogs and cats.

FELICIANO, M.A.R

36
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Abstract

Journal of the American Veterinary Medical Association
May 1, 2013, Vol. 242, No. 9, Pages 1255-1259

doi: 10.2460/javma 242.9.1255

Safety of contrast-enhanced ultrasonography in dogs and cats: 488 cases (2002-2011)

Objective—To determine the incidence of adverse events within 24 hours after contrast-enhanced ultrasonography (CEUS) in dogs and cats and compare the risk of death
within 24 hours after imaging for animals that underwent ultrasonography with and without injection of a contrast agent

Results—Of the 411 case dogs, 3 had immediate adverse events (vomiting or syncope) and 1 had a delayed adverse event (vomiting). No adverse events were recorded
for case cats. Twenty-three of 357 (6.4%) clinically il case animals and 14 of 262 (5.3%) clinically ill control animals died within 24 hours after ultrasonography; risk of
death did not differ between cases and controls.

Conclusions and Clinical Relevance—Results indicated that CEUS was safe in dogs and cats.

FELICIANO, M.AR. 37

10/10/2026
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Welcome Guest user Signin

Abstract

Journal of the American Veterinary Medical Association
May 1, 2013, Vol. No. 9, Pages 1255-1259

doi: 10.2460avma. 242.9.1255

Safety of contrast-enhanced ultrasonography in dogs and cats: 488 cases (2002-2011)

Objective—To determine the incidence of adverse events within 24 hours after contrast-enhanced ultrasonography (CEUS) in dogs and cats and compare the risk of death
within 24 hours after imaging for animals that underwent ultrasonography with and without injection of a contrast agent

Results—Of the 411 case dogs, 3 had immediate adverse events (vomiting or syncope) and 1 had a delayed adverse event (vomiting) No adverse events were recorded
for case cats. Twenty-three of 357 (6.4%) clinically ll case animals and 14 of 262 (5.3%) clinically il control animals died within 24 hours after ultrasonography' risk of
death did not differ between cases and controls

Conclusions and Clinical Relevance—Results indicated that CEUS was safe in dogs and cats.

FELICIANO, M.A-R. 38

38

A » Articles » US Cardiology - Volume 6 Issue 1 » Safety And Risk-Benefit Profile Of Microbubble Contrast Agents In Echocardiography

Safety And Risk-Benefit Profile Of Microbubble Contrast Agents In Echocardiography

Taiyeb M Khumi, Michael L Main

Several large-scale ultrasound contrast agent safety studies have been completed, including ~200,000
patients.

Of these, 8.4% had at least one treatment-related adverse reaction. There were eight deaths, which were
attributed to underlying disorders. There were 11 other serious adverse events, including one
hypersensitivity reaction with urticaria and pruritus; other patients experienced dizziness, chest pain,
dyspnoea or back pain. Headache (2.3%) and back and renal pain (1.2%) were the most common side
effects, resolved spontaneously without treatment

Contraindicated in patients with right-to-left, bi-directional or transient right-to-left cardiac shunts that can
allow microspheres to bypass the pulmonary particle-filtering mechanisms and directly enter the arterial
circulation, potentially resulting in microvascular occlusion and ischaemia. These agents should also not be
injected intra-arterially or in patients who have a known hypersensitivity to perflutren. The use of Optison is
also contraindicated in patients with an allergy to egg (albumin). Pregnant? and Children?
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(OMO FUNCIONAM™

= Aumentam a reflexo do sinal provindo do

sanque!

« Ressona em frequéncias utilizadas para a

ultrassonografia diagndstica KXY XYLV
T e—

10/10/2026

PARA 1§50

ACONTECER..

__—
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IMPORTANTE!
+ Aparelhos

- Ultrassom com tecnologia que permita ofimizar a imagem confrastada
armanica Doppler, ultra-harmanica, harmanica Power Doppler \

eco de reforno o dobro do

- Sequéncia de pulso de contraste S

- filtrado, maximizendo o sinal Energia ultrassdnica
e exbindo imagem com o

minimo de artefatos

42



ULTRASSOM —> INDICE MECANICD —> TMAGEM HARMONICA

10/10/2026

&b
e
©

9

Microbolhas sofrem reducdo do diametro - compressio

gerada por Gnico pulso ultrassnico
“rlarménica

Ouando o puo s intrrope - expanin das micobobhs, essondnga e sclgio de
forma néo linear - “emissio de frequéncias harmanicas e sub-harménicas ontraste

Tanstr de 2 hminics cpla spens 2 Fequnga hamnc - s s pro
elve de et - vislzag e vsos com 40y

PROBLEMA ~ um dnico pulso de ultrassom destri s bolhas - impede o
preenchimento por completo da rede capilar

Frequéncia (MHz)

Emissio de onda ultrassonica com indice  mecénico
extremamente baixo - preserva infegridade das microbolhas

Harménica e Filtro de Sinal

Sinal Refletido Sinal transformado
em Imagem

Filter

45



Comportamento das Microbolhas no Campo US

Ressonancia Linear Ressonéncia Nao-Linear Sinal Transitério

. » .

i}

Burns PN. Diagnostic Ultrasound. 2nd ed. St. Louis, Mo: Mosby; 1998:57-84.

10/10/2026

Sinal Fundamental Sinal Harmoénico Sinal Harmonico Intensd

46
COMPORTAMENTO DAS MICROBOLHAS
Ml | NONLINEARRESPONSE OF
THE MICROBUBBLE
CEUS Exponential
CEUS Gamma Variate
Modo-B
47
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HARMONICO —» INDICE MECANICO MEDIO

10/10/2026
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HARMONICO —> SUBINDO UM POUCO 0 INDICE MECANICO MEDIO

50

BURST + HARMONICO — > INDICE MECANICO
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BURST + HARMONICO — > INDICE MECANICO
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ENTENDERAM COMO AS
MICROBOLHAS FUNCIONAM?!
PESUMINDA. PARA QU SERVEM? -

dreas hiperecoicas mais hiperecoicas e hipoecoicas reletivamente mais hipoecoicas

melhora sinal Doppler

Permite a avaliagao da existencia, da direcéo e do volume de fluxos

Avaliacdo da perfusdo tecidual da

Avalz preenchimento tecidlial

54



Fluso
sanquineo

Doppler —> Melhor —> Mais complicado
Biomarcadores —> Piores —> Mais simples
Doppler Laser —> Similar —> Invasivo

Fluxometro — Melhor — Invasivo

10/10/2026

Perfusio

Biomarcadores— Similares/ piores—> Custo, invasividade, complexidade
1C Contrastada —> Pior — alto risco do contraste, radiacao, anestesia
RM Contrastada —> Similar —> Custo, anestesia, complexidade
Cintilografia Tc%9 —> Similar — alto risco do contraste, complexidade
(itocam —> Similar —> Radiacao, rico contraste, complexidade

55

“Intensidade Aclistica”

Velocidade édia de fluxo (B)
4

4
¢ Volume Sangiiineo (A)
4

- Avalia de forma simulténea a contragio e perfusio cardiaca
- |dentifica areas de infarto - sem perfusio

33% do volume do miocérdio é sangue!

907 do sanque - capilares

57



0 QUE AVALIAMOS NESTA TECNICA?

Sy

Heenchiments lecidal Inlensidade do preenchiment
(pacldo): Fomogéneo ou em relbci & Hperintensg, hipo
heterogéneo o ls

ress de isquemie:
Presenga ou auséncia

Delimitagio

Drecéo do contraste (o)

(enirpely centrifugo ou dlfuso

10/10/2026
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SISTEMA DE AVALTACAQ SUBJETIVO — QUALITATIVO

10/10/2026
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0 QUF AVALIANCS NESTA TEQWIA? \
Bolus —> Gamrma Variate Infuséo continua —> Exponential
* Pico de Ifensiade * Pico de Intensidade
® femo par i * Tempo para 0 pico
* (3) velocidade de entrada ‘
) velocidde de sida * Velocidade de perfusio
* Tempo médio de transmissao (milltros por min)
62

Rim
Fase cortical

Fase medular

Fase vascular
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Fase de saida |

Cértex renal

Medula renal
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39:30 P 017
11-STD-1 LAB.DE US REPRODUCAO
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MPCR %
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(ONTRASTE

* SonoVue® (Bracco, Sao Paulo, SP, Brasil)
* R8 400,00 (frasco Srml)
* Dose: 0,01 - 0,05 mifkg de PV - IV {cefalica/jugular) + solucdo salina

* Duracio maxima na circulaggo: 15 minutos

* Videos: 2- 3 minutos por drgéo

* Onde comprar? Aparelhos?

10/10/2026
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APLICACA CONTRASTE
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APLICACAO CONTRASTE

10/10/2026
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APLICACAO CONTRASTE

))) AS TRES PRINCIPAIS APLICAGOES!

1. AVALIAR A FUNGAO TECIDUAL
2. ESTUDAR POSSIVEIS CARACTERISTICAS DE MALIGNIDADE

3. RUPTURAS

72



PREPARADOS?!
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BACO

check for .
piH ‘ animals

Reviw
Applications of Contrast-Enhanced Ultrasound in Splenic
Studies of Dogs and Cats

dalom M8 ealiZieN Rute Canjo-Teixeira 12, Ana Lima " and Ana Santana 1254

74

Common and Uncommon Features of Focal Splenic Lesions

‘The spleen i a parenchymal argan with a superficial lacation, making it well suited for
CEUS examination. When observed by CEUS, the spleen perfusion dynamics differ from
the liver, where there is dual blood supply, and they are similar to those seen on a contrast-
enhanced CT scan, although with better vascular definition. Usually within the first 20 s
after the contrast agent injection, microbubble contrast is seen within the splenic artery
and its branches. 5 e Opacification becomes inhomogeneous, producing the
So-called “zebra" pattern [60,01]. The splenic enhancement becomes homogeneous Shortly

thereafter, and the overall enhancement lasts only a tew minutes [60,61

Morphologic abnormalities, including focal masses and diffuse alterations (with or
without overall splenic enlargement), are common in dogs and cats, as is nodular splenic
disease [62-68). This has made CEUS a powerful imaging tool to evaluate and detect
splenic abnormalities [17]. Because CEUS has been incorporated into everyday clinical
practice, malignant diseases such as focal lymphomatous infiltration, metastatic deposits,
benign cysts, traumatic fractures, and hemangiomas can be detected and characterized
without the need for further imaging [17,55-68]. Hence, in the new era of CEUS, more
patients benefit from the radiation-free investigation of splenic pathologies with a high

diagnostic accuracy.
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Bago
Fase vascular

Fase parenquimatosa
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Figado

Fase parenquimatosa

Fase vascular
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RINS

78



10/10/2026

FELICIANO, M.A.R
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Antes do exame Wash-in - arterial Realce cortical
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ADRENAIS

CONTRAST-ENHANCED ULTRASONOGRAPHY OF THE NORMAL CANINE
ADRENAL GLAND

PASCALINE Pey, Massio V.

ou1, Hexorik Hagrs, Luc Duciateau, Feperica Rossi, Jiney H. Sauspers

& i useful in denomas f
lesions in human patients. The purposes of this stidy were to evaluste the feasibiity and fo deseribe contrast
 of ine adrenal ghand. Si ferale Beagles were njected with;

intravenous bolus of S ). The the
renall artery and then the adrenal gland. Adrenal gland enhwcement was uniform, centrifugal, and rapid from
the medulla to the cortex. When maximum cobancement was reached, 1 gradual homogencous decrease in
‘echogencity of the adrenal gland began and simultancously enhancement of the phrsnicoabdominal vessels was
observed. Wil cnhancement kept decreasing in the adrenal parcachyma, the renal vein, caudal yena cava, and
phrenicoabdoninal vein were characterized by persistent cohancement untl the end of the study, A second
contrast enbancement was observed, correspondin

i were per-

formed storing the images for off-ine image analysis using Image J (ImageJ " ). The shape of the time-intensity

timal time for adrenal imagiag i

hetween S and 90 ater inection. © 2011 Veterinary Radbologs & Ulirasound. Vol 52, No. 5, 2011, pp 560-55

10/10/2026
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TanLe L. Means and Standard Deviations of Perfusion Parameters Caloulated From the Coriex. Medul

and Rex

il Artery Regions of Tnterest

Purameters of perfusion Cortex Medulla

Renal artery

Peak (MPV) TSR = 86
Time from injection 1o initial upsiope (s) '
Time from initial upslope to peak (s)

Upslops from initial upslape to peak (MPV/s)
Time from peak to initial refilling (5)
Downslope from peak to refilling (MPV/s)
Time from initial refiling to 1 e (5)
Upslope of the refiling (MEV

5)
Downslope of the refilling (MPV/s)

Values in the same row having a different superscript letter differ significantly from cach other.
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Doppler and Contrast-Enhanced Ultrasonography of Testicles in Adult Domestic
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1. AVALIAR A FUNGAO TECIDUAL

2. ESTUDAR POSSIVEIS CARACTERISTICAS DE MALIGNIDADE

3. RUPTURAS
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g Bras Med Vee Zoote, v:67,.6,p.1

J wash-in-5,31 seg 13,2 seg

| Spieen vatvation wing conrat cabmneed simograpiy i vy | v PiCO de realce 18,56 seg 29,8 seg

in dogs with subelinical ehrlichiosis

J wash-out 94,56 seg 5a7min

WiLEY

with extrahepatic congenital portosystemic shunts

L T e e——
uShak | Ketro Mordhta” | Msorosh ok

Extrahepatic-congenital portosystemic shunt is a vascular anomaly that connects the portal vein
ta the systemic circulation and leads to a change in hepatic microvascular perfusion. However,
an assessment of hepatic microvascular perfusion is limited by conventional diagnostic modali-
ties. The aim of this prospective, exploratory study was to assess hepatic microvascular perfu-

sion in dogs with ic-congenital portosy shun using c hanced ultra-
sonography (CEUS) using perfluorobutane (Sonazoid™). A total of 17 dogs were included, eight
healthy. it The time-to-peak (TTP)

rising time (RT), and rising rate (RR) in the hepatic artery, portal vein, and hepatic parenchyma,
a5 well as the portal vein-to-hepatic parenchyma transit time (AHP-PV) measured from time-
intensity curve on CEUS pared by I ic-congenital portosys-
temic shunt dogs. The RT of the hepatic artery in extrahepatic-congenital portosystemic shunt
dogs was significantly earlier than in healthy dogs (P = 0.0153). The TTP and RT of the hepatic

y earlier i shunt dogs than
in healthy dogs (P = 0.0018 and P = 0.0024, r ively). AHP-PV was significantly in
[Fencpatic-congenttal portosys temi shunt dogs than m healthy dogs (P = 0.00 18, CEUS effec]
ively revealed changes

hepatic microvascular perfusion including hepatic artery. portal vein}

ind hepatic parenchyma in —congenital <hunt dogs
icartery i r yincreasd
In hepatic artery biood flow (arterialization) caused by a decrease in portal vein blood flow a
be dditi I ie i i ngenital
huntdogs from healthy dogs.
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atic parenchyma Hepatic parenchyma

Hepatic artery | Hepatic artery

) Portal vein ®

FIGURE 1 Images of hepatic artery, portal vein, and hepatic parenchyma at the level of porta hepatis in healthy dogs. A, B-mode image before a
bolus injection of Sonazoid. The hepatic artery, portal vein, and hepatic parenchyma were scanned. B, Three seconds after a bolus injection of
Sonazoid. First, the microbubbles reached the hepatic artery. C, Eleven seconds after a bolus injection of Sonazeid. The microbubbles reached
peak enhancement in portal vein. D, Twenty-four seconds after a bolus injection of Sonazoid. Finally, the microbubbles reached the peak
enhancement n hepatic parenchyma

10/10/2026
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- cles saudaveis: microbolhas ° na artéria hepitica - veia porta - parénquima hepdtico
- cles com shunt portossistémico congénito extra-hepatico: 1° artéria hepatica - parénquima hepatico e com realce do pico
rapidamente

" Hepatic parenchym

FIGURES
| First B, Four seconds
whict
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Table 1. Mean and standard deviation of renal cortical perfusion parameters in dogs

Comscious group. TZM group M group
Peak mtcnsity (dB) 9572209 833
Upslope (dBsec) 1805 101 L

Downslope (dBisec)

17585 284S ISA07 18521 <9515

Data are expressed as mean + SD (a-8). TZM. blctaminc-zolazcpam-medeiomidine; M.
medetomidine; TP, fime o peak enhancement from contrast injection, T1P,q, time to pes
enhancement from initialrise; AUC, area under the curve. a) <0.05 (Conscious group versus
M group); b) 0,05 (Conseious group versus TZM group): c) P<0.05 (TZM group versus M
sroup).

Table 2. Mean and standard deviation of renal medullary perfusion parameters in dogs

Canscious group T7M group W group
Peak micnsity (dB3) 39711 257109
Upslope (B sec) 0164008
Downslope (4Bsec) 0044002
TTPy (scc) 358057155
TR, (sec) 849208 1504 30740
AUC (diis) BISTET098 417929625 537242906541
SD (n=8) T2M, M, medet
midine; TTPy, time to peak cahancement from contrast injection; T, tme to peak cnhance-

ment from inrialrise; ALC, area under the curve.a) P<0) 05 (Conscious group versus M group),

0 QUE INFLUENCm

PERFUSAO RENAL?

10/10/2026

) <0.05 (Comscious group versus TZM group); c) P<0.05 (1ZM group versus M group). ;a:; : et
Biomedical Research 2017; 28 (16): 7137-7141 ISSN 0970-938X

renal failure.

Xiu Xia Fang”, Bing Hui Fan,

Abstract

wwwbiomedres.info

uantitative analysis of contrast-enhanced ultrasound in the dog’s acute
Y H

ng Zhao, Ping Ping, Cui Yan
The Affiliated Hospital of Inner Mangolia Medical University, Inner Mongolia, PR China

Purpose of present research was fo prospectively fest in dog model of ARF with hypothesis that the
CEUS can quantitatively evaluate the perfusion changes of renal corlex in the early stage of the disease.
The 15 healthy adult ARF dog models were injected intramuscularly with 50% glycerin into the hind
legs followed by L.v. bolus 0.2 ml Sonovue in leg vein. Real time samples from dogs were collected with
conventional and CEU examinations. The Blood serum Urea Nitrogen (BUN) and Serum Creatinine
(SCr) level were tested along with kidney tissue sample of randemly selected dog. The converted
parameters and blood test were compared using statistical software. Initial values of slope of Ascending
curve (A), derived Peak Intensity (PI), Time to Peak (TTP), Area under Curve (AUC) were significantly
high than the values before injection. In histopathological analysis no significant change was observed in
6 h after the injection of glycerin (P>0.05) and might be seen after 24 h (P<0.03). Quantitative analysis of
CEU could monitor the changes of blood perfusion image of the renal cortex of the early renal function

changes of SCr and BUN, d more used in the diagnosis of clinieal disease.

95

ARF dog model esablishment by intramuscular imjection of 0% giycerin (10
mlkg).

Coaventional ultrasound and Contrast-enhanced ultrasound (CEUS) examinations
by LQGIQ-EY (GE healtheare) fos both kidueys.

Diagnosis performed before injection, § 2nd 24 1 after injection. Tuble 2. RI and PSV before, 6 h and 24 It afier injection of glycerin in
dog ARF model.

Time-mntensity curve software: The slope of ascending curve (A), area under curve

Kidney tissue pathological examination ater 6 b of injection.

(AVIC), deived ok ctemiy (DPT) e im0 posk (T Index  Bofors injection 6 haftor injoction 24 h after Injection
Rl 0574024 0624038 06440858
Blood serum ures itrogen (BUN) and serum eretinine (SCY) level meamrems
heogen (E0R) and R 0l ' psv(oms) 978711225 821111450 73241950

RI Resistance Index; PSV: Peak Systolic Velocity.

‘The rest of dogs were tken the kidney fissue and examined pathologically after
24 b contrast-enhanced witrasound.

All statisical data are expressed as mean = standard deviation. All statistical
amalyses were performed using SPSS 110 software (SPSS 11.0 Inc. Chicago, IL,
USA)
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Contrast enhancement ultrasound

of renal perfusion in dogs with acute

kidney injury
Qaective: To evaluate the efficacy of contrast-enhanced ultrasound to assess changes in renal perfu-
sion in dogs with acute kidney injury.
Mareniais ano Mernoos: The left kidney of each dog in two groups was examined using contrast-
enhanced ultrasound: Group A consisted of 16 healthy dogs and Group B consisted of 12 dogs with
acute Kidney injury.
Resuurs: All dogs in Group A showed the same sequence of wash-in and wash-out. In Group B the
distribution of contrast media showed a similar cortical phase to healthy dogs, but a faster time to

10/10/2026

maximal medullary enhancement. Group B showed increased medullary peak intensity and medullary
area under the curve compared to Group A. Both qualitative and quantitative analyses showed vascu-
lar changes especially in the medulla, with more rapid medullary vascularisation and increased medul-
lary perfusion, These results were interpreted as medullary congestion in dogs with acute

Kidney injury.

Gumicat Sianmcance: Contrast-enhanced ultrasound represents an easy to perform, safe, and non-
invasive method to detect changes in renal perfusion in dogs with acute idney injury.

ractice (2019) 60, 471-476
13001

Jouma of Smai.
Dot 10,1111,
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3. Contrast-enhanced ultrasound showed lack of perfusion referable to renal infarction involving a large portion of the cranial pole of a group B dog
arterial (A), cortical (8) and medullary (C) phases
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Contrast-enhanced ultrasound for evaluation of renal trauma
during acute hemorrhagic shock: a canine model
P —
oo e o
s
H

‘Gross pathology
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Table 2 Trauma detection rates of CEL!

and CECT at various stages of shack

Detection  Bascline Mild Moderate Severc

m v n m v i v
CEUS S0.00 (8/10) 10000 (15/15)  $0.00(8/10) 10000 (15/45) 70,00 (H10)  §6.67 (13/15) 6000 (6/10)  80.00 (12115}
CECT 90.00 (9/10) 10000 (15/15)  90.00(9/10) 10000 (15/15)  80.00 (R/10) 9333 (14/15)  60.00 (6/10)  80.00 (12/15)

10/10/2026

There was no significant difference in the detection rate of renal trauma between CEUS and CECT at any stage of shock (P > 0.05)

CcEUS hanced ul sgraphy, CECT contrast-enhanced computed tomography

100

Journal of Veterinary Internal Medicine

Standard Article

4 Vet Imemn Mea

Contrast-Enhanced Ultrasound Examination for the Assessment of
Renal Perfusion in Cats with Chronic Kidney Disease

E. Stock (0. D. Paepe. 8. Daminet, E. Vandermeulen. L. Duchateau, J.H. Saunders*, and
Vanderperren®

2 noninvasive

kground: Contrast-enhanced ultrasound examination (CEUS) is o functional imaging technique allow
assessment of tissue perfusion. St umans show that the technique holds great potential to be used in the diagnosis of
chronic kidney discase (CKD), However, datz in veterinary medicine are currently lacking

tudies

nd 43 healthy control cats.

Methods: Prospective casc-controlled clinical trial usi:
healthy control cats. Time-intensity curves were created, and perfusion pa
fincar mixed modcl was used 1o cxamine differcaces between perfusion parameters of cats with CKD an
In cats with CKD, longer time to peak and shortcr mean transit times were observed for the
trast, a shorier time to peak and ris
decreased blood velocity and shoster fotal dur,
Increased blood veloeity in the renal medulla has not b
regulatory fuctors in cortex and medulla

Conclusions and Clinical_Importance: Contrast-
changes in cats with CKD. Further research is warranted 10 assess the diagnostie capabilitie

EUS io evaluat

nal perfusion in cats with CKD compared ta

crs were calculaied using offine software, A

for the renal medulla indings for the renal cortex.

ased vascular resistance in CKD.

n described before and may be because of a different response to

on o nent, likely caused by

ultrasound examination was. capable of detecting perfusion
of CEUS in carly siage of the

101

cs in a healihy cat (right) and a cat suffering from chronic kidney discase (left). The

asound in
renal cortex s delayed in cats with CKD; marcoves, the duration of cahan

Fig 2. Representative
arrival of contrast agent in th,

sent is sharter compurcd 1o
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i y of B-mode ARFI
elastography and contrast-enhanced ultrasound in the
evaluation of chronic kidney disease in dogs!

Tgor CX. da Gruz** ), Beatriz Gasser' ), Marjury Cristina Maronezi‘®),
Ricardo Andrés R Uscategui’ &, Marcus Antonio K. Feliciano™*
Luciana Cristina Padilha-Nakaght*, Luiz Paulo N, Aires*
and Friscila D.A. da Silva*

cr B, Maroneai M.C, Uscategui RAR, Feliciano M AR, Padilha.
v PDA 2021 .

and cortico-medullary ratio of the kidneys were verified. By clastography, the shear-wave

velocir of the cortcal (SWVeort) and medullary (SWVmed) region: termined and

tissue deformity was evaluated. Wash-In, wash-out and peak enhancement (TPic] of the
inth calculated and homogencity

- by CEUS. Changes
and cortico-medullary ratio were observed oy in sick patients. There was an increase in

nd diffcy
st dogs with CKD 2,3 and 4 had greater SW
c anct CEUS changes were observed indo

10/10/2026

NEGA NEFRO 1 3:44:13 PM 9/14/2015
839400 LAB.DE US REPROD

CANINO
Doente renal
croénico
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Creatinina 9
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10:41:31
LAB.DE US REPROX

CANINO
Doente renal
crénico
Estadiamento 4

Creatinina 8,2
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T —— QPLOS o
R‘ Quantitative Evaluation of Contrast-Enhanced
"'VI/ Ultrasonography in the Diagnosis of Chronic Ischemic

Renal Disease in a Dog Model
o Lvions. Wenping Wang® Jisying Gao, il Fan, Kiyuan tin

© 5 caes com anel

110

nature > sclenilc eports > arices > aricle

[0 ¥] SCIENTIFIC REPORTS

aric ed: 02 Jun
Clinical and ultrasound variables for early
diagnosis of septic acute kidney injury in
bitches with pyometra

infection was identified itf 57% of cases with hypoperfusior{and in 22%

with inflammation, being an affection of multifactorial origin. Among
the evaluated parameters, urinary protein /creatinine ratio >0.15, serum
albumin <2.94 mg/dL, time-averaged minimum velocity <21.5 cm/s,
renal length/aorta diameter ratio >5.93, pulsatility index >1.53,
haematocrit <45%, time-averaged maximum velocity <457 cm/s,

haemoglobin <16 g/dL, leukocytes >12.53 x 10° /uL, and cortical contrast

of septic AKI with an accuracy >80%. Thus, AKI is a very prevalent

peak intensity <69%, in the order of accuracy, are significant indicators
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Veterinary Radiology & Ultrasound

WILEY

| oriGINAL RESEARCH

Contrast-Ent d Voiding Ur
Ectopic Ureters in Five Female Dogs

aphy for Diagnosis of

Georgia Trikoupi @ | Lysimachos Papazaglou® | Paraskevi Papadoposlou

[, N ————

Receive: 2 Noernher 2025 | Revied: iy 2026 | Accepted: 1 August 2026

Kepwords:canne I —— [—

ABSTRACT

The aim of the study was (o describe the Implementation of contrst-enhanced voiding urosonography (CEVUS), 4 new,
I i

of recurrent uri

examination fi

imary tract infections and urinary incontinence. All dogs were bright and alert on presentation, and physical
i am

eference intervals. Plain radiographs
CEVUS s
performed by infusing a second-g st into the urinary badder. The contrast
= y and
ke

in all dogs with
EUs. Additionally, a ureteroeele associated with the lelt EU was identified in case three. These indings were consistent with
i

E tomograph
excretory urography (CTEU). CEVUS appears 1o be 4 useful, radiaion-free imaging technique

morphology and function in dogs. T the authors' knowledge, 1o previous studies have teported

e for evaluating urinary tract
the clinical use of CEVUS for

10/10/2026

115




=
B-Mode
Rixng AorRatio 5o
Doppler Ullrssomography
[Fsityiaes TR e T =z o
TolTim (o) T [% orid = 55 T
Tahtax (cmis) s [w 30 i35 ) 5780
I ST =3 T = o
D = s ] =0
[om_[m [mm s = [
Physical Exam
R Gp) S T s [
Hemogram
Hacrmatocril (%) <= = i 0 o
Hezmoglobin (gdb) <ie = ) 45 )
Erpthrocytes (107740 <o [ 7600 28 708
Leukocyies G107 sem_ |m S %0 =)
Biochemical
Albumia (/L) [s29 [ss [orer JEEE]
Globales (g} Gaw | [= [
Ton ™ T Tios
G0, () ST =D T

10/10/2026

118

Pascalline Pey, DVM, PhD;

Jimmy C. H. Saunders, DVM, PhD

ylvie Daminet, DVM, PhD; Pascale Marcel Yvonne Smets, PhD;
Lue Duchateau, PhD; Pauline De Fornel- Thibaud, DVM; Dan Rosenberg, DVM, PhD;

Contrast-enhanced ultrasonographic evaluation
of adrenal glands in dogs with
pituitary-dependent hyperadrenocorticism

adrenal glands in dogs via contrast-enhanced ultrasonography.

Animals—12 dio
conirol dogs > 7 years

m-breed

of both adrenal glands were generated. Perfusion variables (time to peak [TTP],
wwashin phase, of washout phase) were calculated

ctive—To assess vascular changes induced by hyperadrenocorticism of hyperplastic
gs with pititary-dependent hyperadrenocorticism (PDH) and 7 healthy
old.

Procedures—Dags were assigned to the PDH and control groups and to small-breed (n =

4), and large-breed (9) subgroups. Contrast-enhanced ultrasonography

glands in each dog was performed with IV injections of conr

y curves for the adrenal cortex, adrenal medulla, and ipslateral renal artery
upsiope of

rast agent

tive dife

Resufts—Contrastenhanced ultrasonography revealed no qual

nce between
PDH and control groups. Quantitatively, TTPs were longer in the acenal cortex and adre-

the PDH group, compared with values for the control grou, particularly in
the adrenal cortex and adrenal medula of the smalkbreed subgroup. Washout downslopes
were lower for the rena artery, adrenal cortex, and adrerial medulla of the srmalt
group between the PDH and control groups. No other perfusion variables differed between

breed sub-

Conclusions and Clini

‘compared with values for contral dogs. Contrast-enhanced uitrasonography

evaluate whether e
determined and applied in ciinical settings. (Am J Vet Res 2013;74:417-425)

a1 Relevance—Conrast-enhanced ultrasonography of the adrenal
glands in dogs with PDH revealed a delayed TTP in the adrenal cortex and adrenal

s able to

detect vascular changes induced by hyperadirenocorticism. Further studies are needed to

ference ranges for ciically normal dogs and dogs with PDH can be

I medul,
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PANCREAS

TapLe 2. Mean, Range, and Standard Deviation of Contrast
Enhancement Parameters of the Pancreas in Healthy Dogs and Dy
with Panereatitis (n = 18)°

Mean  Ramge  SD

CCONTRAST-ENHANCED ULTRASONOGRAPHY OF THE PANCREAS IN
HEALTHY DOGS AND IN DOGS WITH ACUTE PANCREATITIS

Natiacie RApescacie, Davio Sci, Fiébtic Gasciies, Mickatt KEARNEY, LORRIE GASCHEN

Mean peak time healthy (s)
Mean peak time affectad (5)

Mean peak time affected recheck i5)

Mean wash-in time to peak healthy (s}

Mean wash in time to peak affected (s)

Mean wash in time to pesk affected recheck (s)
Wash-in time healthy ()

Wash-in time affected is)

Pancratis i the s foqeet dase et the cusrie pancress i dogs s rlabe dngpestic Wash-in time alfected rechieck {s) 7
BUS) mpones Mean peak intensity (dB) healthy 01T 57121 &5
Mean peak inteasity (dB) affeeted 46" 5691031
T iy Mean peak intensity {dB) affecied recheck
Mean pixel intensity (dB) healthy
e i Mean pixel intensity (dB) affected
o e st T Mean pixel infensity (dB) affected recheck
o bty “In dogs with pancreatitis, the mean pixel intensity and peak intensity of
el L sl Lok o e v the pancreatic parenchyma was statistically significantly higher (P = 0.05)

compared to the puncreatic parenchyma of healthy dogs indicated by an
astenisk. No statistical difference was found in any of the time parameters.
s seconds; dB, Decibel; SD, standard deviation.
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In conclusion, findings indicated that some CEUS char-
acteristics differed between healthy dogs and dogs with
acute pancreatitis. In dogs with pancreatitis. the mean pixel
mtensity of the pancreatic parenchyma was sigmficantly
higher between 6 and 60 s compared to the time frame
between 6 and 60 s in healthy dogs. All dogs with pancre-
atitis showed a decrease in pixel intensity and time to peak
values 10-15 days after the initial examination. Contrast-
enhanced ultrasonography is a feasible dingnostic test for
abnormal perfusion characteristics of the pancreas as a po-
tential sign of pancreatitis in dogs. Additional studies are
needed to determine whether CEUS findings enhance the
diagnostic potential of B mode ultrasound in dogs with
acute pancreatitis.
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Journal of Veterinary Internal Medicine

Open A

4 Vet Intern Med 3015:29:71

S.Y. Lim, K. Nakamura. K. Morishita, N

Quantitative Contrast-enhanced Ultrasonographic Assessment of

Naturally Occurring Pancreatitis in Dogs

aki. M. Murakami, T. Osuga. N. Yokoyama, H. Ohta,
M. Yamasaki, and M. Takiguchi

Background: Quantifative conirasicshanced ultrasonography (CEUS) can deiect. pan
Howeser, its usclulacss in detecting perfusion chas

e perfusion changes in

experimentally induced canine pancs s in nuturally occurring

Hypothesis Objectives: To determine the

pan

lity of wsing CEUS to detect pancreatic and duodenal perfusion o

with pancreatitis, 12 healthy control dogs.

titis were prospectively included. CEUS of the pancreas and duodenum were
d from regions of interest in the pancreas and dusdenum. Five perfusion
s: time o initial up-slope, peak time (TP, time to wash-out (TTW), peak

013, respectively). For the duodenum, P1 and AUC we:
up when compared ta controls

Conclusions and Clinical Importance: Contrasi-cnhanced ultrasonography can detect pancreatic perfusion changes in

oic cahancement of the pan-

creas an CEUS. Additionally. duodenal perfusion changes secondary to puncreatitis w

Rey wards: Contrast-lirasound; Tnfammation: Pancreas, Perfusion
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Table 2. Mean  SD of pancreatic and duodenal perfusion parameters measured from TIC of dogs from pancre-
atitis and contral group

Pancreas Duodenum
Pancreatitis Control Group Pancreatitis Control Group
Measured Parameters _ Group (n = ) =1y P-Value' Group (n = 18) n=9 P-Vabue
T X T i I Mia 100

Tp (scconds) 62+ 11 ol =
TemmT = <2 246 4 69 20 =3

P1(MPV) 95 = 15 W1 W09 1 10 005

AUC (MPV*s) 14900 + 3400 11000 = 2500 013 14,000 == 4,000 9.700 + 2,000 045

TTU, time 1o iniial up-slope; Tp, peak time; TTW, time 0 wash-ous; MP'
the curve.
*Based on the comparisan of pancreatitis and contral group using Student's r-icst and Bonferroni correction (o account for multiple

mean pixel value; P1, peak intersity: AUC, arca under

comparisans.

Table 3. Area under the ROC curves (AUROC) and their 93% confidence intervals (9% C1) for the pancreatic
perfusion parameters.

Mecasured Parameters AUROC (95% C1) Cut-off Value Sensitivity (95% C1)° Spesificity (95% CI)*

TTU (seconds)
Tp (seconds)

63 (43-82) 30/(25-73)

}
67 (39-86)

TTW (seconds)
P1(MPV) 0.82 (0.67-0.97)
AUC (MPV*s) 081 (0.65-0.96)
TTU. time to initisl up-slope; Tp. peak time: TTW. time o wash-out: MPV. mean pixel value: PI. peak intensity: AUC, arca under
the curve.

Numbers expressed as perst

10/10/2026
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Abstract

c hanced (CELS) is used to evsluate vaseu
larity of the gastrointestinal wall in neaplastic and inflammatory diseases
Objective: To assess the feasibilty of CEUS for the evalustion of dundenal perfusion
Jourol of Vetrinaryitermo Medicne ACYIM  in dogs with Inflammatory bowel disease (18D}
<= Animals: Forty-two dogs with 1D and 20 clinically heaithy dogs.

Cor hanced in dogs with i Y Methads: Al CEUS studies of the duoderum were analyzed to obtain ¥
bowel disease curves and perfusion parameters. The procedure was repeated In 12 1BD dogs
Nioina inta | Pascaline Pey> | Marco Baron Toado® | Marco Pitra® | 2 months after a standardized treatment.
Mo Pt | Ging Betil® || S Clpsnd [ At i Results: On CEUS, the dundenal wall showed 3 typical perfusion pattern character-
— ized by a radial and simultaneaus enhancement of the wall n all dogs. On gualitative
variable Pralue assessment. no differences were observed in contrast medium distribution between
ATl 52| healthy and affected dogs, or between dogs with IBD before and after treatment.
— e T | Pesk Intensiry (PR and ares under the curve (AUC) slgnificantly differed between
e ) T3] | healthy (Pt = 358 arbérary units fau: 186-4.93 au} and AUC = 47,63 au seconds
T ST ez T | faus, 2268-6215]) and affected dogs (P = 510 au [0.631516au] and
[ ::’f"l’ ;;:’m";‘fs“‘ iz’(;i:‘z’::z“’ = 1| Auic = 63,62 us [5.31.212.20 susl: P = 03 and 03, respectively). No significant dif-
ferences were found for the perfusion parameters before and after treatment.
oo epecily. Conclusiens and Clinical Importance: We showed that CEUS allows discrimination

ieas: MTT, mean s fine: . amber o dogs P pek s, TTPe, i o pes rom between [BD affected dogs and healthy dogs by evaluation of time-intensity curves,
Iiecio: TTPiv, o peak rm il W wih i3k e G
itathve assessment identified o significant differences between healthy and affected

dags. or between dogs before and after treatment.

125

FIGUREL A i 4 {A-F) of a duodenal wall In a transverse plane after the injection of
Sonovue from a dog affected by inflammatory bowel disease. Each image fllustrates contrast enhancement on the left and the grayscale image on
the right. A, The duodenum immediately before contrast medium injection is shown on the grayscale image. B, Soon after Sonovue Injection, the
contrast medium is visible in the pancreatic-ducdenal artery (PDA) (white arrowhead) and In its branch (white arrow) surrounding the duodenal
wall. Some microbubbles are also visible in the duodenal wall. C. A simultaneous radial enhancement of the duodenal wall from the mesenteric
and antimesenteric sides is evident. D. At Pl the duodenal wall shows a trast medium transmural distribution with lack of
delineation of each intestinal wall layers. Pancrestic-duodenal artery (white arrowhead) and in its branch (white arrow) are still visible. EF, A
gradual decrease of contrast medium from the intestinal wall is seen in the wash-out phase. Pancreatic-ducdenal vein (PDV) (white datted
arrowhead) is also visible. PI, peak intensity
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Perfusion change in benign prostatic hyperplasia before and after »
castration in a canine model: Contrast enhanced ultrasonography and &=
CT perfusion study

S00a Yoon *, Mia Madel Alfajaro ", Kyoung-Oh Cho ", UF-500 Choi %, Hyejin Je %,
Jinwoo Jung °, Youjung Jang *, Jihye Choi **
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Ovarian contrast-enhanced ultrasonography and Doppler fluxometry | g
in bitches during the postovulatory estrus and corpora lutea formation &=

Luiz Paulo Nogueira Aires *, Beatriz Gasser . Pricila Silva . Priscila Del‘Aguila-Silva,
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Contrast-enhanced ultrasound evaluation of the utero-placental perfusion (%%
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Victor José Correia Santos", Priscila Del'Aguila-Silva®, Priscila Silva®, Beatriz Gasser ",
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Contrast-Enhanced Ultrasonography of the Uterus @
During Normal Equine Pregnancy: Preliminary
Report in Two Mares
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Contrast-enhanced ultrasonography of maternal and fetal blood flows gr,
in pregnant bitches =
Riccardo Orlands *, Emanuela Va
Alessandzo Troisi, ecila Righi

e, Crisane Boi , Angela Polisca
a0l Bargllini

We cyaluated th ntial usefulness of CEUS 1o a)-maternal circulation during pregnancy in
doge] Nine biches were exaunined at 23, 30, and 45 days bf gestation g an utrasound machine
(LOGRT BT and SoroVue CORtrast media a5 coho-signal enhancer. Qualitative and quantitative evalu-
Ation of contrast enh, patterns of yterine artervand | vessel: e performed on

recorded images. Independently of the gestational periods, the qualitative evaluation showed the initial
wash-in phase from the first appearance of the uterine artery to the rapid distribution in embryonic
wesicles or placenta to the progressive washout, whilst there was no enhancement of either embryos or
fetuses in any bitch. Independent of gestational age, parameters desived from quantitative analysis of

i TTeTS Ty COTves of ConTrasy TPeak THTCHSTTy, TIE [0 peak, Te Time, washauTy did ol
vary between proximal placenta, distal placenta, and uterine artery. With the progression of gestation,
AUC values did not change in both proximal and distal placenta, but in the uterine artery it was lower
(P < 0.05) at day 30 than at day 23 (4648 = 161 V<5964 + 381, respectively). In conclusion, CEUS ap-
pears to safely permit evaluation of the maternal and fetal vessels in the first two third of gestation,
without any clinically relevant adverse effects. Further studies in a Larger number of bitches in different
stages of pregnancy are needed to establish standard parameters for normal pregnancies that can be
used to detect abnormalities of pregnancy.

134

Fig. 1. Ultrasaund at 45 days of gestation of a mixed medium size (18 kg) Bitch. On the
lefi panel, a conventional scan showing the pl ls), as well as part of fetal

injection shows the enhancement of the wierine artery {arrowheads) and vasculasi
zation of the placenta (white ovals). The white arrows (ndicate same ribs wel visible|
by conventional ultrasound that remain detectable as  background signal during CEUS
@amination and represent an artifact because the fetus remain completely nol
enhanced (white triangle} during the whale distribution phases.
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Tabela 9. Valores de média + desvio padrio dos parimetros da CEUS na avaliagio do
corpo liteo de cadelas saudiveis aos 25. 45 ¢ 58 dias de gestagio

Aomentos  PEAK P MTT AUC PIXEL
M1 17.7556.66 21.85x1086* 38.10x14.62 793.68:468.80° 93.00+32.06*
M2 18,51£566 19.0910,53% 31.32+10,53 571,8G:28848° 7532+41.91°
M3 16158447 1529+5.62° 35.57+14.53 486.71:243.84° 280.82+18.85"
ValordeP 0206 0.001* 0,053 0.004% 0,007*

Peak Pico de infensidade em pixcls, Tp: iempo para o pico de infensidade eon segundos, mit
tempo médio de transmisso. auc: drea sob a curva, pixels: inclinagho da curva de entrada em

pixels. *Estatisticamente significativo (P < 0.05). Letras minisculas diferentes indicam diferenca
estatistica entre 0s momentos.
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(MPUS) evaluation of the testes of
normozoospermic dogs - a pilot

“The time to peak (TP in ) and mean transit time (MTT in §) of the left tests presented strong negativ
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corrlation tothe total spermatozoa output (- -0.813,p=0.01s 7 =-0.753, p=0.03 respectivey). Pk intensit
study from the right and the left tests showed strong negative correlation to sperm vigor (r = -0.709, p=0.04
0779.p The AUC of »
 BetizGuser, of I »
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Vs Aoio s e’

@80 L1y FZEA-USP

142

OUTROS

NAL ARTICLE WiLEY|

Quantitative, noninvasive assessment of intra- and extraocular
[perfusion by contrast-cnhanced ultrasonography and its clinical
applicability in healthy dogs

[Kiaas-Ole Blohm' © | Katharina M. Hittmair® | Alexander Tichy’ | Barbara Nell'
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Contrast-enhanced ultrasonographic findings in three dogs with lung lobe torsion

Francesco BIRETTONI', Antonello BUFALARI", Valentina DE MO!
faria Elena GIORGI", Valentina PATATA" and Francesco PORCIELLC

Domenico CAIVANQ!
Giovanni ANGELI

TEV,

"Department of Veterinary Medicine, University of Perugia, Via San Costanza, 4-06126 Perugta, Italy

(Received 9 July 2015/Accepted 9 October 2015/Published anline in J-STAGE 24 October 2015)

anstxact - Ling lobe torsion is rare but life-threatening condition in the dog, Thoracic radiog d conventional ultrasonog cannol

part describes the findings

onclusive for the diagnosis, and compuied tomography is useful but is limited by cost and availability. This
onography in 3 d
ization secandary to twisting of the lung
: ished partial pulmonary atelectasis from a lung lobe torsion. These preliminary r
that contrast-enhanced ultrasonography can improve the aceuracy of conventional ultrasonography for detection of pulmor
compromise in dogs with lung lobe torsion

xevwomns canine, CEUS, contrasi-cnhanced ultrasonography, lung labe forsion

doi: 10.1292jvms.15-0417; /. Vet. Med. 5

of contrast-enhanced ull
tion of pulmenary vaseul
st i

s with lung lobe torsion. Contrastcnhane

ults
ry blood How

8(3) 427430, 2016
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2 Lung lobe torsion in case 2. B-mode ultrasound image (A) showing consalidated lu
vascular structure (arrowhead) can be seen in the central portion of the consolidatcd lung lobe.
&

i within twisted lung lobe and cvident vascular cnhancement (vena cava) at the periphery of lung lobe
(arvows) afer 28 sex from injection of the conirast agent (C).

obe torsion in case 3. B-m

Figd Lu i image (A) showing conselidated lung lobe (*). Air bronchogram (thin arvow) within the

suspected ung lobe s evadent. Liver ( be scem to the right of the image. Contrast harmonie mode ultrasaund image af the same scan
before the injection of the conirast agen. (B). Contrast-cnhanced ultrasound images showing cohanced vesscls inside the lung lobe (arraws)
. sec from imjection of the contrasg (€). Vascular enbancement (arrowheads) can be seen within the liver (C)
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Angiogtnses mera 0 QUE PRECISAMOS ENTENDER 107

JOSE AUGUSTO ASSUMPGAO CRESPO RIBEIRO"

1A POPOLACAO DE CELULAS NECRLASICAS E A POPULACAD DE CEVLAS ENDOTELIAIS CAPILARES DE UM TUMOR
CONSTITUEM UM VERDADEIRO ECOSSISTEMA

2 (RIACFD DE CANALTZACAD - COMUNICAGRO COM REDE VASCULAR PRE-EXISTENTE
3. FATORES ANGIOGENTCOS - PRODUCAD DE ENZIMAS, MIGRACRO E PROLIFERACRO DAS CEIULAS

4. ANGIOGENESE E CONSTANTE - PERMANECE ACONTECENDO ATE O TUMOR SER ELIMINADO 0U CULMINAR COM
A MORTE DO HOSPEDEIRO - VASOS ATIPICOS
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(a) vasculatura normal (b)
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Tumor (cancer)

A medida que o
tumor cresce.
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© seorelam VEGF

angiogénese

‘Com oxigénio e nutrientes,
© tumor cresce e produz
mais VEGF

NEOPLASMAS E
ANGIOGENESE

vasos
sanguineos

CANALIZACAO E FATORES ANGIOGENICOS
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were comprisd of 11 hepatocelluar
s, one combined hepatocellular and cholangio.
cellular carcinoma, one carcinoid. one hr

There were some limitations in this study. First, the
number of paticnts with benign nodules was small. There.

spec
dictive value of 100

as ieht lesions with six sus-  ative predictive value of 85, 1 @6 s57%).  fore, there were large confidence intervals for the speci
poce sarcomas, one lymphom nod- Additionaly. five of the six benign lesons were fsoechoic  and negative predictive value for di
ular hyperplasia. Finally, 16 lesions were diagnosed 2 during the arteral phase. Amon the 15 malignant lesions, S

‘malignant tumors and si lsions wer
lesions (Table 1)

agnosed as benign

ol S i 1 malignant and benign liver lesion

e and thice esions wore hyposchoc. Hyper.  Agiosarcoma was diagnosed histolo
N b esons wee socchoie (0 the surrunding hypocchogenicity at the artrial phase s teria for diagnosis were not applied prospectively. A
o e e prospective study is needed 1o confirm the accuracy for
of mlignancy we byposhale 1. 2, Ths fding " 0 differential diagnosis of hepatic nodules.
sgnifcanty ( with mal an

3% (5%

1. Hiperplasia?
2. Hematoma?
3. E outras lesdes com areas de necrose ou alteragdes vasculares?
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4. CEUS-Detected Spleen Abnormalities in Dogs and Cats.
4.1, Benign Diffse Diseases

As previously stated, several studies in both human and veterinary medicine demon-
strate the efficacy of using CEUS in differentiating between malignant and benign focal
esions of the spleen [41,38,69]. On the other hand, when it comes to the use of CEUS in the
diagrosis of spleric diffuse alterations, there are few published works that emphasize its
advantages over the conventional ultrasound. Examples are a splenomegaly (congestion,
splenic hyperplasia,/extra medullary poiesis, and y
an accessory spleen, and an inhomogeneous spleen of unknown causes [70-72]. Table 1
summarizes CEUS findings in benign splenic lesions.

166

- - .
i disease, so they could be af p hanced y showed that a
istont istril d only in spleens with diffuse echostructure

Citarian: Do, MiDonsto. G5 glterations, and quantitative parameters regarding volume and velosity of flow in three regions of in-
Mastce, M Mangano, C:FEICES,  torest did mot show any differences bebween affected and control dogs. Diffuse splemic microvascular
MES Lot [ Mt . VAL, videnced by b ty were reported for the first time in

R Quastuccio, M. Tanell

an;

L L dogs with canine leishmaniosis

Contrast Enhanced Utzasonograph <
e N oF® Abstract: Canine (CanLyis for sp changes. The main

T amt 17, 1 features detectable from ultrasound examination are splenomegaly and diffuse alterations of the
ss0/mnigsiaz echostructure. The study aimed to highlight whether these ultrasound changes are related to the
severity of the disease or to a modification of splenic microvascularization that can be detected

Leishmaniosis

httpe: /o ng /10

Acdemic Edior: St D in vivo through contrast-enhanced ulfrasonography (CEUS). Twenty-five adult dogs tested for CanL.

were enrolled in this prospective, controlled study and staged according to LeishVet guidelines.
Received: 29 Mamch 2021 i graphy revealed y was seen in 50% of the affected dogs,
Accepted: 14 May 2021 and diffuse parenchymal changes wera seen in more than 60% of dogs with splenomegaly, showing

Pusishad: 17 May 2024 a positive correlation with severity af the disease; therefore, splenomegaly could be of prognostic

significance. CEUS showed that a persistent heterogenous distribution pattern appeared only in
spleens with diffuse echostructure alterations. The evaluation of quantitative CEUS parameters
regarding the volume and velocity of flow in three regions of interest did not show differences
between affected and I dogs. microvascular evidenced by CEUS

Publisher's Note: MOT stays nexral
swith regard to jurisdictional csims in
Pablished maps and institutional aff

iations. -,
were reported for the first time in dogs with CanL.. In endemic areas, CanL. could be included in the
differential diagnoses list when detecting splenic alterations in dogs.
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Rossi et al. [77] studied 18 dogs and cats with 8 different types of malignant lesions
and found that although the wash-in and peak phases showed some variations, all of them
had hypo-enhanced wash-out phases. These results were confirmed in two other studies
with 29 [78] and 16 [75] dags, which included malignant lesions not observed in the original
study: osteosarcoma, leiomyosarcoma [75], and plasmacytoma [75].

When looking at the ch istics of individual lesions, mal lym-
phomas were found to have the highest peak-intensity and AUC while also presenting
the fastest wash-in and wash-out phases [56], while lympho-sarcomas showed only early

wash-in and wash-out phases [77]. | iosarcoma is the splenic neoplasia that has
proven to be the hardest to diagnase d iy, presenting chall ven for histopath
ogy. CEUS has proven in Hating malignant b i from a

benign hematoma [76], and it has been suggested that the well-vascularized tissue present
inareas of hemorrhage may also exist in areas of high cell proliferation, as in a hemangi
. This maybe the reason why some hemangiosarcomas, in contrast with other
malignant lesions, show hyperenhancement [76,78]. This could also present an explanation
as to why aberrant vessels with corresponding high peak intensities have been found in
hemangiosarcomas [74]. One study looking at five cases of malignant splenic lesions, of
which there were hemangiosarcomas, found that although hypo-enhancement in the wash-
out phase could not differentiate malignant from benign lesions, the presence of tortuous
vessels feeding the lesion could [74]. This reinforces the possibility that differentiation
between hematoma and hemangiosarcoma should focus an vascular CEUS patterns, a
reflection of how the lesions are perfused [105], as opposed to contrast enhancement in
any phase.

sar-
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Figure 3.
relationship between the data obtained in CEUS and the type of splenic mass detected.

idelines for the CEUS data interpretation of splenic masses in cats and dogs: the
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Contrast Harmonic Imaging Characterization of Canine Splenic
Lesions

5.Onlerth . Deniler. € Fuefl. B, Hauser, V. Porer, . Siebeck. M. Roos. 8. ks

Results: Cytology or histology identified 27 benign (hyperplasia, extramedullary
hematopoiesis, hematoma) and 29 malignant (hemangiosarcoma, malignant lymphoma,
malignant histiocytosis, mesenchymal tumors without classification, mast cell tumors,
and others) lesions and 4 normal spleens. Except for 1 benign nodule, extensive to
moderate hypoechogenicity was only seen in malignant lesions during wash-in, at peak
enhancement, and during wash-out (P = .0001, odds ratios: 37.9 [95% ClI 4.5-316.5], 66.4
[95% CI8.0-551.1], and 36.9 [95% Cl 4.4-308.4]). Although all but 1 benign lesion
enhanced well and were mildly hypo-, iso-, or hyperechoic in comparison with the normal
spleen during all blood pool phases, marked enhancement occurred both in benign as
well as in malignant splenic lesions. Quantitative perfusion values did not differ
significantly between benign and malignant lesions

Conclusions and Clinical Importance: Moderate to extensive hypoechogenicity clearly
identifies canine splenic malignant lesions. In nodules with marked enhancement,
contrast harmonic ultrasound is of limited value and histology is needed
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Contrast Harmonic Imaging Characterization of Canine Splenic
Lesions

5.Onlerth . Deniler. € Fuefl. B, Hauser, V. Porer, . Siebeck. M. Roos. 8. ks

Results: Cytology or histology identified 27 benign (hyperplasia, extramedullary
hematopoiesis, hematoma) and 29 malignant (hemangiosarcoma, malignant lymphoma,
malignant histiocytosis, mesenchymal tumors without classification, mast cell tumors,
and others) lesions and 4 normal spleens. Except for 1 benign nodule, extensive to
moderate hypoechogenicity was only seen in malignant lesions during wash-in, at peak
enhancement, and during wash-out (P = .0001, odds ratios: 37.9 [95% ClI 4.5-316.5], 66.4
[95% CI8.0-551.1], and 36.9 [95% Cl 4.4-308.4]). Although all but 1 benign lesion
enhanced well and were mildly hypo-, iso-, or hyperechoic in comparison with the normal
spleen during all blood pool phases, marked enhancement occurred both in benign as
well as in malignant splenic lesions. Quantitative perfusion values did not differ
significantly between benign and malignant lesions

Conclusions and Clinical Importance: Moderate to extensive hypoechogenicity clearly
identifies canine splenic malignant lesions. In nodules with marked enhancement,
contrast harmonic ultrasound is of limited value and histology is needed
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Contrast-Enhanced Ultrasonography
for Characterization of Liver Nodules

Cintia R Olveia, DVM, MS;
Nathaio Radomachor, DModVel, Diplomato ECVDI & ACVR; and
Lorie Gaschon, DVM, PO, Diplomate EGVI

itations
This study’s limitations were

T + The clinical diagnosis was based on cytology
in most cases. The use of cytology may be
problematic if more than 1 condition is pres-
ent in the liver or an individual nodule. For
example, the cytologic diagnosis of necrosis

wlude the possibility thar malig-
s also present

does not
nant neopla
+ The number of dogs with each specific tumor
type was small
Future studies that include a larger number of
dogs with primary tumors and metastasis from
tumors other than hepatocellular carcinoma are
needed to (1) better assess the pattern of enhance-
mes and (2) assess whether
primary lesions can be differentiated from meta-
static lesions based on CEUS.

ofspecifictumor type
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Contrast-enhanced wltrasonography (CEUS)... 769

Table 2. Liver parameters in 3 phases by various researchers.

Hepatic arterial phase Portal vein phase Hepatic Parenchymal phase
(HA) Pv)
Author UCAs
Phase start Phase start Phase start
(time post Duration (time post Dura (time post Duration
injection) injection) injection)
1 7108 10-15 5 455 2 min 4-20 min
2 10-15 5 30-60's 150200 5 Sonovue”
3 15255 80-90 s
(45-60s early 180240 s Sonovue®
PV phase)
4 s 30s (peak) 45 5 (peak) 1S min Sonazoid®
s do 205 205 a0 & min 7 min Sonazoid*
6 5474152 16034339
13583375 2754409 5 Levovist®
(peak) (peak)
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CONTRAST-ENHANCED ULTRASONOGRAPHY FOR
CHARACTERIZATION OF CANINE FOCAL LIVER LESIONS

KENSUKE NAKAMURA, SATOSHI TAKAGI NOBORU SASAKI, WICKRAMASEKARA RAJAPAKSHAGE BANDULA KUMARA,
MasaHiro Murakami, HikosHi Onta, MAsaHIRO Y AMasAKl, Mrtsuyosdr TAKIGUCHI

In six normal beagles and 27 dogs with spontancous focal or multifocal liver lesions, contrast-enhanced
ultrasonography using Sonazoid” was performed. Sonazoid " is a newly developed second-gencration contrast
agent with the ability to be used for real-fime contrast imaging along with parenchymal imaging. An appro-
priate protocol for the evaluation of all three phases (arterial, portal, and parenchymal) was established bascd
on the results for normal beagles. By evaluation of the echogenicity of hepatic nodules during the arterial and
parenchymal phases it was possible to differentiate malignant tumors from benign nodules with very high
accuracy. In 15 of 16 dogs diagnosed as malignant tumors, nodules were clearly hypoechoic to the surrounding
normal liver during the parenchymal phasc. Additionally. malignant tumors had different cchogenicity com-
pared with the surrounding normal liver during the arterial phase in 14 of 15 dogs. In the portal phase, there
were no characteristic findings. Contrast-enhanced ultrasonography with Sonazoid” appears fo improve
the characterization of canine focal and multifocal hepatic lesions. Veterinary Radiology & Ultrasound, Vol. 51,
No. I, 2010, pp 79-85.
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hepatocellufar cholangiocelular carcinoma, (C) carcinoid, (1) hepati osteosarcoma, (E) ymphoma. Al ksions had clear contrast dfects (arrows) compared
with surrounding normal parenchyma (*).
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chymal phase, the lesion was hyposchoic (arrows).

Fi6. 4. Ultrasound images of contrast enhancement of hepatocellular carcinoma. (A) The branching vasculature was enhanced immediately after injection of
Sonazoid”. (B) During the arterial phase, the lesion was hypercchoic (arrows) compared with the surrounding normal parenchyma. (C) During the paren

10/10/2026
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the lesion was hypoechoic (arrows).

Fic. 5. Ultrasound images of contrast enhancement of hemangiosarcoma. (A) The nodule was not enhanced immediately after injection of Sonazoid”.
(B) During the arterial phase, the lesion was hypoechoic (arrows) compared with the surrounding normal parenchyma. (C) During the parenchymal phase,

194

The 15 malignancies were comprised of 11 hepatocellular

i . one combined hey lar and cholangio-
cellular carcinoma, one carcinoid, one hemangiosarcoma,
and one osteosarcoma. Needle aspirates were taken with
ultrasound guidance in the other eight lesions with six sus
pected hemangiosarcomas, one lymphoma, and one nod-
ular hyperplasia. Finally, 16 lesions were diagnosed as
malignant tumors, and six lesions were diagnosed as benign
Jesions (Table 1).

All six benign lesions were isoechaic to the surrounding
normal liver during the parenchymal phase. On the other
hand, 15 of the 16 lesions with a confirmed diagnos
of malignancy were hypoechoic (Fig. 2). This finding was
significantly (P<0.01) correlated with malignancy with an

accuracy of 95.5% (95% confidence interval [CI], 79.5
95.5%), a sensitivity of 93.8% (95% CI, 82.8 93.8%), a
specificity of 100% (95% CI, 70.7-100%), a positive pre-
dictive value of 100% (95% CI, 88.3-100%), and a neg-
ative predictive value of 85.7% (95% CL, 60.6 85.7%).
Additionally, five of the six benign lesions were isoechoic
during the arterial phase. Among the 15 malignant lesions.
conversely, only one lesion was isoechoic, 11 lesions were
hyperechoic, and three 1 s were hypoechoic. Hyper-
cchogenicity or hypoechogenicity at the arterial phase was
also significantly related to malignancy (P<0.01) with an

accuracy of 90.5% (95% Cl, 72.7-97.3%), a sensitivity of

1, 80.9-98.1%), a specificity of 83.3% (95%
CI, 52.2.95.3 ive predictive value of 93.3% (95%
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There were some limitations in this study. First, the
number of patients with benign nodules was small. There-
fore, there were large confidence intervals for the specificity
and negative predictive value for differentiation between
malignant and benign liver lesions. Second, only one hem-
angiosarcoma was diagnosed histologically. Third, the o
teria for diagnosis were not applied prospectively. A
prospective study is needed to confirm the accuracy for
differential diagnosis of hepatic nodules.
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CHARACTERIZATION OF CANINE FOCAL LIVER LESIONS WITH
CONTRAST-ENHANCED ULTRASOUND USING A NOVEL CONTRAST
AGENT  SONAZOID

Hibeyukt Kanemoro, Koien Onno, Ko Nakasima, Masasin Takanasi, YAsuneo Fusino, Ryous NisHiMura,
Hasme: Tsunmaro

Contrast-enhanced ultrasound wsing Sonzoid, a novel contrast mediom with a liver-specific Kupfler plse, was
evaluated in canine focal liver lesions Tnenty-five dogs with 1 Fer mass were given intravenous Sonazoid, and
the enhancement pattern in the arterial, portal, and phase was An

defect in the lesion in the parenchymal phase was observed in all malignant lesions, whereas only one of nine
benign lesions had a filling defect. The diagnostic value of the presence of a filling defect for malignancy was
statistically significant (100% sensitivity, 88.9% specilicity, 94.1% positive predictive value, 100% negative
predictive valuc), and was equal (o that of hypoenhancement in the portal or delayed phase. The defect pattern
(clear or irregular defect) was dependent (P<0.05) on the (ypes of malignancy (ie., hepatocellular carcinoma.
and other types of malignancies). In the arterial phase, five of the six hepatoceliular carcinomas had hyper-
vascularity, whereas no other lesion was characterized by hypervascularity. In some dogs, additional lesions that
could not be observed with B-mode were defected in the phase. The
enbancement pattern of Sonazoid, especially in the parenchymal phase, s potential ax a diagnostic tool for
canine focal liver lesions. Veterinary Radiology & Ulirasound, Vol. S0, No. 2, 2009, pp 185194
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The pattern of defects in the parenchymal phase was

significantly (P <0.01) specific for the pathological diag-
. irregular defects in hepatocellular carcinoma,

clear defects in other malignancies, and no defects in

Results nign nodules). Moreover, the hypoenhancement in the
There were nine benign and 16 malignant lesions. All 1o thase was significantly specific for malignancy
ne benign lesions were hyperplastic nedules, including — (p_0.05). The sensitivity, specificity. positive predictive

hepatic nodular hyperplasia (1= 6) and cirrhotic nodules  value, and negative predictive value of the defect patiern in

(n~3). The 16 malignant lesions included h the phase for di histologic or cy-

(n=6), (n=3), tologic malignancics from benign nodules were 100%,

lymphoma. malignant histiocytosis (n—= 1), mast cell tu-
mor (n= 1), leiomyosarcoma (n= 1), liposarcoma (a = 1),
and a sarcoma of unknown origin (n— 1). No additional
clinical signs or acute allergic reactions including skin or
respiratory symptoms were noted.

88.9%, 94.1%. and 100% for all dogs. respectively. These
diagnostic values were 100%, 87.5%. 93.8%, and 100% for
dogs which were evaluated in all three phases. These were
superior 1o those of hypoechogenicity in the portal phase
for differentiating malignant lesions from benign ones —
86.7%. 50.0%. 76.5%. and 66.7% — in this study. although
there was no statistically significant difference. In the ar-
terial phase. hypervascularity was significantly (P <0.01)
specific for hepatocellular carcinoma compared with the
other types of lesions.

Limitations: *Number of dogs with each histologic tumor type was smal, and there is the possibilty that the images were not representative of each type of
tumor. Second, same important types of tumors, such as hepatoma, hemangiosarcome, or neuroendocrine tumors were ot included. Third, the use of anesthesia
and patient has an effect on the time-course enhancement of SonoVue; this information is not known for Sonazoid
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TG 6. Sonographic image of a nodular hyperplasia in he conventional
B-mode ultrasound (A), and in the arterial (1), portal (C), and parenchymal
(D) phases of Sonazoid CEU (contrast-enhanced ultrasound). In the
Fi. 4. Sonographic image of malignant histiocytosis in the conventional
ventional B-mode ultrasound, & solitary. ill-defined, hypovasculur lesion was— s e RS B 08 B B vl

observed. In CPLL we observod isovascularity in the aricrial (B). portal (Ol (1) phasesof Sonazoid CEU (contastenhanced ulrasound). Mulpl tar-
und parenchyrmal phases and the ksion became unclear(C). No defects were  get in a ).
observesd imside the noduke In CEU, we observed hypovasculrity with peripheral cohancement of the

lesion in the arterial phase (B). carly cahancement washout in the portal
phase (C), and a defeet with a target-ike pattern and clear border () in 2
parenchymal phase.
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! Contrast-enhanced ultrasound
features of malignant focal liver
masses in dogs

Silvia Burti, Alessandro Zotti, Giuseppe Rubin?, Riccardo Orland?, Paolo Bargellin
Federico Bonsembiante™* & Tommaso Banzato(™"

Atotal of 18 i malignant
Inthe
y i ificant
differences betweenICCs and HCCs were evident, no clear distinction between these two pathologies
only on their C i
gy & g
i Basedon the i
prosp 3
Il the hi
and, therefore, the £
” logy or isreq

Conclusions

According to the results of the present study some differences among the CEUS features of the different histotypes
were evident. Nonetheless, as all the histotypes displayed all the possible patterns of contrast enhancement, a
differentiation of liver masses in dogs based only on their CEUS features is not feasible and, therefore, cytology
or histopathology is required.
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Figure 1. Example of an HCE showing a byperenhancing wash-in and a hypocnhancing wash-out. The images

represent the different time pointsof the CI the study: the
esions (b) TTE; (¢) TTP; (d) wash-out.
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Figure 2. Example of a1CC inand 4, theref
this lesion was classified as having “no wash-out” The images represent the different time points of the CEUS
examination evaluated in the study: (a) B-mode image of the lesion: (b TTE: (<) TTP: (d) wash-out.

10/10/2026
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| b, 2 and isoenhancing wash-out and, therelore,
this Iesion was classified as having “no wash-out” The images represent the different time points of the CEUS
tion that the study: () B-mod the lesion; (b) TTE: () TTP: (d) wash-out.
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ures. Example 2 that for each lesion during the entire

€ rgins; (b) 3 g
margins: (€) ICC showing unclear and irregy gins; () metastasis and i

(8) HOC showing wnclear and regy [ h
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Background: Contrast-enhanced ultrasonagraphy (CEUS) can be used to evaluate intestinal
perfusion in healthy dogs. It is helpful for diagnosing and monitoring inflammatory bowel
disease in humans and could be useful for dogs with chronic intestinal diseases.

Objectives: To examine duodenal perfusion In dogs with chranic inflammatory enteragathy
(CIE) and intestinal lympherma.
Animals: Client-owned dogs with CIE (1 = 26) or intestinal lymphoma (n = 7) and dogs with gas

Journal of ACY/IN troi d s i .n = 14)

STANDARD ARTICLE - = Methods: In this cross-sectional study, dogs with CIE were classified into remission (n = 1) and.

symptomatic (n ~ 10) groups based on clinical scores determined at the time of GEUS. The duo-

denum was scanned after IV injection of Sonazold® (0.01 ml/kg). CEUS-derived perfusion
parameters, ineluding time- to-peak, peak intensity (P1), area under the curve (AUC), and wash-in
and wash-out rates were evaluated.

Khun 1Ssit | Sus You L | Macarost b’ | Tabannsd Omvgl™| Results: The P1 was significantly higher in the symptomatic CIE group (median (range): 1054

Nozomu Yokoyama™ | Masairo Tamurat | Noryuki Nagata! | Kazuyoshi Sasaoka® |

Angktona Dermin | Rommaneeya Lo Arporn & | Tomoya Morte | Naboru ssakt | 189:3+128.8) MPV) than in the control group (89.9 (68.5+112.2) MPV). The AUC was sigrificantly

Keltro Morishis" & | Kensuke Nakamura®™ © | Hioshi Ohta’ | Mitsuyoshi Takiguch” o BIEher in the symptomatic CIE group (4847.9 (3824.3-8462.8) MPV.sec) than in the control

(34489 (1559.5-47369) MPVsec) and remission CIE (38623 (20945-6899.0) MPV.sec)
groups. The Pl and clinical score were positively correlated in the CIE group. No significant dif-
ferences in perfusion parameters were detected between the lymphoma and CIE groups or the
Iymphoma and control groups,

Conclusions and Clinical Importance: The i and AUC can detect duadenl Inflammation and
hence are potentiall useful for excluding a diagnosis of CIE.

Evaluation of duodenal perfusion by contrast-enhanced
ultrasonography in dogs with chronic inflammatory
enteropathy and intestinal lymphoma

10/10/2026
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TABLE3 Perfusion parameters of control. chronic inflammatory enterapathy, and intestinal lymphoma groups

Chronic inflammatory enteropathy

Varlable Remission (n = 16] Symptomatic (n = 10]  Intestinal lymphoma (n = 7)  Overall Pvalue*
TP (sec 40{20-70) 60(30-7 60(30-80) 1040

PA (P B9.9(685-1122)" 909 (618-1259r" 1054 (89.3-1288)° 1005 {767-13241* 04 (&)
AUCIMPVsec) ! 34489 (1559.5-47369]" 38623 (2094.5-6899.01 4847.9(38243-B4628)° 43437 (25268-623707" 010K

WIR (MPV/sec)  23.0(108-314) 24019.3-35.5) 178(13842.7) 179 (11.7-29.4) 2300

WoR (MPV/sec)’ ()07 (0.5-0.9) (-10.7 (0.5-0.8) 07 (051 (107 i04-10) 530K

Abbreviations: AUC. area under the curve: MPV, mean pixel value: PL peak intensity; TTP, time to pesk: WIR. wash-in rate; WoR. wash-oul rate.
=Based on 1-way analysis of variance (A) e Wilcakon/Kruskal- Walis (K]

'Walues are presented 2 median [range).

Walues with different superscript letters indicate sigrificant differences among groups besed on post hoc analysis (Tukey-Kramer or Steel- Dwass).
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FIGURE2  Representative sequential images of the duodenum {dashed line) fter contrast injection in dogs in the contral (A-CJ, remission chronic

(CIE) (D-F), CIE (G-I}, and intestinal lymphoma {1-L groups. The duodenum of representative dogs
immediately before the arrival time (A, D, G, J), soon after contrast injection (B, E, H, KJ, and at maximum enhancement (C. F. 1, L) is shown. Four
regions of interests (ROls) were drawn in the duodenal mucosa for quantitative analysis B)
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alterations on standard ultrasound. During contrast —enhanced ultrasonography, neoplasms show &

higher and faster wash in
assescment may be useful in the evaluation of canine gastric disorders for the distinction between
gastritis and gastric neoplasms, even if aspects

different tumors types

Abstract: Canine gastric disorders are commen in veterinary clinical practice and smong these
d (US) is the imaging

‘modality of choice for gastric wal assessment. The sim of this prospective study s to describe the

specific Bmode S (CEUS)§ of normal,infl;

gastric wall in dogs. B-mode US and CEUS of the stomach were performed in anesthetized dogs with

ar Gastric

B-mode US and CEUS examination. A total of 41 dogs were included: 6 healthy (HEA) as the control
: . entary

(LES); GIST); 21 h Sarcoms; 1 metastatic

gastric hemangiosarcoma. Gastric tumors appear as a marked wall thickness with absent layers

definition and possible regional lymphadenopathy (AC and AL) and steatits (AC) while gastitis

generally shows no/ mild thickening and no other alterations on B-made

US. On CEUS, neoplasm
shows a higher and faster wash in if compared to that of gastritis. B-mode and CEUS assessment
camine siritis and

gt i, b the different

tumor histotypes
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Table 3. Quantitative parameters
(HEA), inflammatory (INF)

adenocarcinoma (AC), lymphoma (AL), and leiomyasarcoma (LE

reparted as mean values of contrast enhanced ultrasound (CEUS) examination for healthy

Parameters considered

include arrival time (AT), rising time (KT), time to peak (TTP), time to fall (TO), peak enhancement (PE) and wash-in

rate (WiR)
cEu LEs

[ L

[ 0007

72 0410

s 307 040

007 22 oao

£E o) 358 356 oo

[k @n) 314 332 0.008

Table 4. Qualitative parameters reported as mean values of CEUS examination for healthy (HEA), inflammatary (INF),
adenocarcinoma (AC), lymphama (AL), and leiomyosarcoma (LEIS).

CEUS Qualitative Variables HEAGae INlasdl Ach ALp=l LESE=0  pVie
Enhancement degree 093
Hypoy/lsoenhancing B89 100 75

Hyperenhancing 11 0 25
I s 0 0
Enhancement homogenaity Ere
Tomogencous 100 100 125 50 2
Hiopeoi o o 75 50 50
No uptake 0 0 0 0 25
Comb teeth-like vessels 073
Present o o 125 0 0
Absent 100 100 87. 100 100
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Figure 9. Gastric lymphoma in a dog: (A) B-mode image of a severs focal transmural hypoechoic mass of 24 mm (between
asterisks) with absent layers definition; (B) contrast enhanced ultrasound (CEUS)examis

during the peak enh 175)

f the ti curve.

tion of the same gastric mass
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Figure 10. Gastric leiomyosarcoma in a dog: (A) B-mode image of a focal hyperechoic wall mass protruding into the gastric
lumen (19.3 mm between asterisks) with no layers definitian; (B) CEUS examination of the same dog during the peak
enhancement of the time-intensity curve.

10/10/2026
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Use of Contrast-Enhanced Ulirasound in the
Differential Diagnosis of Adrenal Tumors in Dogs

Paolo Bargelini, DVM, Riccardo Orlandi, DVM, PhD, Alfredo Dentini, DVM, PhD, Chiara Paloni, DVM,
Giuseppe Rubini, DVM, Paclo Fent, DVM, Alessia Diana, DVM, Mark E. Peterson, DVM, DACVIM, Cristiano Boiti, DVM

ABSTRACT

We evaluated the diagnostic acouracy of the (CEUS), using a
microbubble contrast agent, in differentiating the different types of adrenal mass lesions in 24 dogs. At B-mode
ultrasound, 8 lesions involved the right adrenal gland, 14 the left, and 1 was bilateral. Each dog received a bolus of the
contrast agent inta the cephalic vein, immediately followed by a 5-mL saline flush. The first contrast enhancement of
‘each adrenal lesion was evaluated qualitatively to assess the degree of enhancement and its distribution during the
wash-in and wash-out phasos, as well as the presence of areas and specific vascular pattems.

in all dogs by by cytology. C degree
and vasoularity resulted in the best predictive model, allowing CEUS to differentiate adrenocortical adenoma (n-=10),
‘adenoearcinoma (n-7), and pheochromoeytoma (n-7) with an accuracy of 1.7% (P < 0.001). Combining enhancement
degree and vascularity, CEUS can discriminate malignant versus benign adrenal lesions with a sensitivity of 100.0%, a
specificity of 80.0%, and an accuracy of 81.7% (P < 0.001). In conclusion, results of this study confirm that CEUS is
useful for differentiating between the different types of adrenal tumors in dogs. {/Am Anim Hosp Assos 2016; 52:132-143
DO 10,5326/ JAATA:
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Enhanced Uttrasonography”

Enhancement Patierns in 24 Adrenal Lesions Grouped According to the Reference Diagnosis: Examined in 23 Dogs on Contrast-

GES Ouailtaive Variable Adenoma (1-10) Adenocarcinoma (n=7) (=) ’
Ennancament degee
Hypo-catancement 100000% 70000 oeo = o001
so.enhancement 000® 000* 00
Hyper-enparcament 000* 000* 701000
Entancament dstbution
Homogeneous 500" 000~ 3z 005
Heteogeneous 200" A At
Hodr 200 329 0e0*
Vascuarty
Prsence 8 600° o0 001
== 2000% 70000
Entancement patem
Centrpetal 7000 1y 000~ o1
pergheral 1000* 209 [
Diurtered 2000° 701000,
Washn
Sow 10 1000 ¢ 70000 o001
‘Symtvonous 000* 0eo®
st 00*® 00o* 1049
Wasn ot
Sow o0t 0eo® 70000 o001
Synctronous 00* 000* 000
Fast 1001000 ° 70000* 000

“Deserpiv aralysls and Fisher's vac g
compared

SVaes In ha same row e ot signicaty diferent,
“Yahues in the same row arenot Sgnficanty aifesnt.

numer of adrenal lsons and percantage i parenihess), The enfancement charectariscs of h adrenal lsions Wi
narmal surounting acreal tsse o corralateral atrenal gand. The gl dog wit 2 dagnosis o lpona was exclted fom th stasical analysis.
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Utility of contrast-enhanced ultrasound

in differential diagnosis of adrenal tumors
in dogs

Takahiro NAGUMO"), Kumiko ISHIGAKI", Orie YOSHIDAY), Keigo IZUKA"),

Kei TAMURA"), Naoki SAKURAI"), Kazuyuki TERAI", Mamiko SEKI",
Kazuya EDAMURAY and Kazushi ASANO"*

L Department of College of Bioresource Sclences,
1836 Kamelne, Fu an
ABSTRACT. This prospective y aimed to clariy the cinical sig
(CEUS) for of Forty-three

client-owned dogs with adrenal tumors were included. All dogs underwent CEUS, which was
evaluated quaitatively and quantitatively. The peak signal intensity (Pl, time to peak signal
intensity (TPI}, mean transit fime (MTT), upsl -
intensity curve. The histopathological diagnosis of each resected mass was compared with the

d x distribution, vascularity, vessels,

ffer sigr adrenal
cortical adenoma (CA, adenocarcinoma (CACH, and pheachromocytoma (PHEO) in qualitative
assessment. In PHE, the TP was significantly more rapid compared with that in CA (P=0.0287)
and CAC (P=0.0404). The MTT in PHE was significantly shorter than that in CA (P=0.0016) and

82(11): 1594-1601, 2020

CAC (P=0.0003). Upslope in PHEO was larger than that in CAC (P=0.0406). Downsiape in PHEO

doi: 101292/jyms.20-0427

was significantly larger than that in CA (P=0.0048) and CAC (P=0.0018). A receiver operating

under the MTT.

HEO from

T cutoff

Receivedt15 iy 2020 et Yl sy G sl o,

6225
of 12.46. CEUS appears
¢

for

Accepted: 13 September 2020

primary adrenal tumors in dogs.
Advanced Epub
2%

cortical and

KEY WORDS: adrenal tumor, contrast-enhanced uitrasound, dog, sanazoid

10/10/2026

223

Table 1. Qualitative assessment of contrast-enhanced ultraseund in canine adrenal fumors.

Parameters CA(n=5) CAC(n-11) PHEO(n-26) Pvalue
Enhancement distribution  Homogeneous 2 3 02120
Heterogeneous 3 10 71
Vascularity Presence 3 10 18 02954
Absence 21 8
Tormasity Presence 0 4 10 0.1861
Absence L) §
Enhancement pattern Centripetal 1 4 14 04408
Centrifugal 1 2 1
Disordered 0 2 8
Nodular i3 3
Late-phase cnhancement ERE 3 02489
2 8 0
€A contcal ad CAC, cortial PHEO,
Table 2. Quantitative parameters of contrast-enhanced ulirasound in canine adrenal tumors
Pevalue
CA (n=6) CAC a=17) PHEO (=26} ST
€AC PHEQ PHEO
Plipowes) 05910 [3 107 (491073415 107)  L05%10° [$.12+10 221%107] 09999 044 0.149%
TP(msee) 6939 [3,647-11.406] R.982-42,683] 4200 [23148359] 09999 0087 0044
MTT (msce) 20,992 1-93.036] 16.196-54.606] 5541 [2.165-23,933] ~0.0000 00016 0.0003
Updlope 146 107 06 107 107 [LAR= 1070728107 364x 10" [BB10°-6005107] 00909 D1IKL 00406
Dowaslope 1275107 [642 107 0-800010% 3265107 [31x107'918x 107 1250107 [101:00%219x107]  >09999 00048 00018
Values are presented as median [range], CA. cortical CAC. cort PHEO.
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SISTEMA REPRODUTOR MASCULINO

Canine Prostatic Disorders

M Russo ., M Vignoli. GCW England

B -mode and Contrast-Enhanced Ultrasonographic Findings in

Whilst measurement of prostatic volume and the ultrasonographic appearance did not
appear to be particularly useful for differentiating prostatic pathologies, the measurement
of vascular perfusion kinetics using contrast-enhanced ultrasound illustrates some exciting

possibilities. There was a clear increase in both the percentage peak intensity and time to
peak in dogs with malignant prostatic disease compared with dogs with benign disease and
normal dogs. Further studies into vascular perfusion kinetics seem warranted.
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Contents
Contrast-enhanced ultrasound with sulphur hexafluoride
microbubbles was performed in seven healthy dogs without a
history of reproductive pathology and with

confirmed normal testes and in 42 dogs with chronic scrotal

anomalies. All dogs underwent orchiectomy and histological

examination. Enhancement patterns and perfusion parameters

(peak intensity and regional blood flow) of testes of healthy

dogs and testes with chronic lesions were compared. Fourteen

non-pathologic and 60 pathologic testes were considered

Reproduction in Domesfic Animals ForL\r,‘ Lestes were nmplusnc (24 interstitial cell tumours, 9

N seminomas, 7 Sertoli cell tumours), 20 were (e

s jegenerations. 2 chronic orchitis. | testicular atro-
phy, | interstitial cell hyperplasia). In healthy dogs, the
contrast medium flow had a rapid homogencous wash-in and
wash-oul, with a short peak phase. With contrast ultrasound,
that were inhomogeneous with a hyperenhancing pattern

were associated w (sensitivity: 87.5%, specificity
100%). Lesions with pe Is and a hypo-
to-isoechoic background were y associated with
y: 77.8%, specificily: 100%). Tesles with

non-neoplastic lesions were characterized by a scant/moderate
homogeneous enhancement. Perfusion parameters were higher
in_neoplastic lesions. Contrast_ultrasound was a_feasible

in S.

Use of Contrast-Fnhanced Ultrasonography in Chroni

Pathologic Canine Testes

hyperenhancement being an important feature in the di
of malignaney.
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ALINVESTIGATION | @ Foll ccess

Accuracy of four ultrasonography techniques in predicting
histopathological classification of canine mammary carcinomas

See all authors ~

carcinoma, with 80% sensitivity and 76% specificity. Contrast wash-in and peak
enhancement times lower than 7.5 and 13.5 s, respectively, were indicative of complex
carcinoma at 62% sensitivity and 60% specificity. Contrast wash-in, peak enhancement,
and wash-out times greater than 6.5, 12.5, and 64.5 s, respectively; were indicative of
grade Il and Il carcinoma at 68% sensitivity and 62% specificity. In conclusion, B-mode
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Contrast-enhanced ultrasound sonography combined with strain
elastography to evaluate mandibular lymph nodes in clinically healthy
dogs and those with head and neck tumors

Mihyun Choi™", Junghee Yoon", Mincheol Choi®"

“Heamar Referal Animal Hspia, Seorgnam, 13590, Republic of Keres
Tha Deparument of Veterinary Medieal Inaging Collge of Veterinary Medicine. Szoul Natenal Universty, Saoul 08526, Republic of Kores
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AvTicLE InFO assTRACT
e Deermining hmph o0e meEstases I doge with neaplata 1 imaportan I aging and SEveoping &
Accepted 25 February 2020 ll\rr:p:uur plan. In this study. the clinical efficacy of combined lymphosonography and strain
e clastog was evaluated for its ability to identify metastatic mandibular lymph nodes. Data fror
Rt Clmcaty iy 255 (= 1) 3 these Wi DR s 8 < 11y e ool S
Haat Eonin 1-4/4). of lymphatic vesselst
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Fig3c 8, melanoma: C v
the dotted line. Non-metastatic lymph node showed homogensous entancement (A}, while mecastatic lymph node shawed 2 focal (8} o complete (C) filing defect.
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Table 2
Grey scale ultrasonography, siain elastography and lymphosonographic findings in clinically healthy, non-metastatic and metastatic mandibular Iymph nodes

Clinically healthy*

n-metastatic (1= 5] Metastastic (1 =6) P

Grey scale Short axis diameter (cm) 032(022-048) 059 (030-169) 086(031-152) 0083
ultrasonography  Long axis diameter (cm} 0%0(051-125) 155 5 51) 0835
short 1o long axis' 042(020-053)  043(032-051) 080(033-123) 0316
Border Smooth n 5 5 0264
Iregular o 1
Parenchymal echogenicity Isoechoic o [ 0507
Hypoeehoic 5 6
Strain elastography  Elastogsaphic patteen’ 1 3 1 oot
2 2 0
3 o 2
4 o 3
Lymphosonography  Lymphatic vessels diamerer (mm) (1-14) 1 06
Contrast tranait time (min) Lymphatic vessel 1 1y iz
Lymph node 10 1) nos
Tymph node Enfancement patterns  Normal flling [ 0 0,001
Filing defect 1 6
¢ in eitheror =16 by, 2= 11; -

11). Five dogs were <1 year old.
* Data are expressad as median (range)
* Data area expressed as number of dogs.
4 Among clinically heathy dogs, four dags showed capsular filling enhancement,
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Contrast-enhanced ultrasonography characte
UUTRUS of intrathoracic mass lesions in 36 dogs and 24 cats
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The aim of this prospective. bservational stidy was to describe CEUS enhancement patternd
for i e d doge. e 2 cats| were
Inchuen Standacdizes

Ao
lute time (@ enhancement. (TTE} vaiues were recorded for the intrathoracic mass lesions and
spleen. TIE §TTE

values. Asolute TTE of the spieen and intrathorack: mass lesions dffered for dogs and cats

P = 0001). The ¢TTE values significantly differed between lesions of neaplastic versus fon-

nopiastc ongin (P = 0.004). The majority of neaplasic pulmonary masses were supplied by

bronchial arteries (539, while most nofneopiastc pumonry masses were supplied by pul-
(7B%) The seritivity i

with FTTE were 63% and 7B, raspectively. Enancemen patterns far mediastinal thymamas

(751 Findings indcated that CEVS (s Feasile method for characterizing Intratharacic mass

. however, pulmanary
masses was lows
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« of six ather intrathoracic masses

TABLE2 Contrast enhanced ultrasonopraphy charssteristice

Manimum
Absolute Relative Washein Wash-out contrast
TIE() TTE TTPis) time {x} time [s] Int=nsity (48} enhancement
Generalized pulmenary “ carly 22 1 78 14 homogeneaws
Wymphoma
Palmanary lung lobe torsion 0 o o o o a no enhancement
Mediastinal nerve sheath 14 delayed u 17 5 a heterogenecus
tumar
Mediastinal 8 delayed 20 7 a7 12 homogeneaus
hemangiosarcoma
#ectastingl metanama 1z datayea 24 ¥ E e heterogenecus
Tracheal lymphoma 3 datayed 13 z 15 15 heterogenecas

Asbr eviations: 4B deciby s seconds; TTE. time to enhancement: TTF time o peak.
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FIGUREA  Pulmanary adenocarcinoma Eight-year-old e
A, B-minde sanography shows a trisngular, hyposehaie. plesiral bsed mass-lesion. B and € Contrast enhanced Uitrassnography shaws 3 delayed
Enfancement at the same time & the spleen. DL After 1205 no enhancement wiss visible with
wileyoniinelibrarycam|

he masss [Color figure can be viewer at
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FIGURES Mediastinal ymphoma. Twedve-yesr-okd. castrated male Domestic Shor thaired cat w x
Mediastinal Iy confirmed by cylotogy. A B-mode sonography shows 2 round mass of mixed echogenicity. 8-, Contrast enhanced
i k enhancement alter abaut 10 5 ariginating from central 5 the periphery of the lesion

brarycom;

[Color figure can be viewed at wilsyo
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FIGURE & Thymoma Thirtee male eastrated
re depicted B ar m pertuses the m
maltiphe nenenharicing regions visible

diastinal lesian and both heart
+ from peripheral to eentral C At
e [Color figure can be viewed st

st el

wileyordinelibrary.com|
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e mixed breed dog w
ation B Contrast e

tammatory lung infiltration A, B-made
s an early TTE slter a few seconds

t besion. C, At peak intensity, ther
be viswed at nlinelibrary.com]

resdultrasanography
tive far a pulmanary arterial supply in th
i the kesion for atleast 1205 (Color figure ca
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))) E concluindo... Alguns pontos importantes!

1. As duas principais aplicagées hoje, na veterinaria do CEUS, é a avaliagao

da fungao tecidual e rupturas

2. “Falar” sobre malignidade é irresponsavel e precisamos de estudos mais

completos e lembrar sempre:

padrao-ouro é histopatologia

- devemos pensar no bem-estar do proprietario e paciente!

@4 1y FZEA-USP
a/

249



E promessa minha! Coisas
boas virdo com a CEUS!
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Nanoestruturas

Halobacterium salinarum
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Ultrasound Molecular Imaging of the Breast Cancer Neovasculature using
Engineered Fibronectin Scaffold Ligands: A Novel Class of Targeted
Contrast Ultrasound Agent

Lotfi Abou-Elkacem," Katheryne E. Wilson,! Sadie M. Johnson,? Sayan M. Chowdhury," Sunitha Bachawal,*
Benjamin J_Hackel? Lu Tian ® and Jurgen K. Willmann "=
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ARTICLE  NEXT

UItrasound Molecular Imaging of Angiogenesis Using Vascular
Endothelial Growth Factor- Ccnjugaled Microbubbles

Chenf(, Wiliam R. Wagner. and £l

Jianjun Wang?, 3in Qin, Xu

Molecular Pharmaceutics

decreased with increasing wall shear rate. On intravital microscopic
imaging of bFGE-stimulated rat cremaster muscle, there was greater

‘microvasculas mm To determine if MBygcr could
be used to v image Tmaging was pertormed 1 e bearing squamous cell carcinoma after
intravenous injection of MBygcr. Ultrasound videointensi in tumor was significantly higher for MByzGr (17.3 £ 0.7

dB) compared to MBery (3.8 = 4.4 dB, 11 = 6, p < 0.05). This work demonstrates the feasibility of targeted ultrasound imaging of an

angiogenic marker using MBvzGr. This approach offers a noninvasive bedside method for detecting tumor angiogenesis and could be
or ic therapies in

extended to other appli h as molecular moni of
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RETURN E PREV ARTICLE EXT

Ultrasound Molecular Imaging of Angiogenesis Using Vascular
Endothelial Growth Factor-Conjugated Microbubbles

g’ Bin Qint, Xucal Cren®(®), Willam F. Wagner® and Flordeliza . villarueva™

Jaanjur

Molecular Pharmaceutics

decreased with increasing wall shear rate. On intravital microscopic
imaging of bFGF-stimulated rat cremaster muscle, there was greater
microvascular adhesion of MBygGr compared to that of isotype IgG-conjugated control MB (MBcry). To determine if MByzcr could
I mice bearing SqUAMous cell carcinoma atter.
gher for MByzcr
d ult

o
angiogenic marker using MByEGr. This approach offers a noninvasive bedside method for detecting fumor angiogenesis and could be

extended to other appli such as molecular monitoring o or ic therapies in
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UItrasound Molecular Imaging of Angiogenesis Using Vasculz
Endothelial Growth Factor-Conjugated Microbubbles

Jianjun Wang?, Bin Qin, Xucai Cren®(), William R, Wagner?, and Flordeliza S, villanueva™

Molecular Pharmaceutics

decreased with increasing wall shear rate. On intravital microscopic
imaging of bFGF-stimulated rat cremaster muscle, there was greater

microvascular adhesion of MBygcs compared to that of isotype IgG-conjugated control MB (MBcy). To determine if MByzcr could
imaging was performed in mice bearing squamous cellcarcinoma after
dvideod y in tumor was significantly higher for MByzcr (17.3 £ 0.7

be used to ically imay
intravenous injection of MBygcr. Ult

angiogenic marker using MByrcr. This approach offers a noninvasive bed:
extended to other such as molecular of
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Contrasi-Enhanced Uitrasound Using a Microbubble Contrast Agent
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