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ABOUT THE

ACEH SIND
TO ASSESS, THROUGH CONTRAST

ENHANCED ULTRASOUND (CEUS)
AM, THE VASCULARIZATION IN
DOMETRIAL MICROVESSELS IN
CEH-PYOMETRA

SIMPLE

SUMMARY

In canine cystic endometrial hyperplasia—-pyometra (CEH) syn-
drome, toxic factors and endometrial inflammatory reactions are
responsible of increased blood flow and lower vascular resistan-
cein uterine arteries.

Color Doppler ultrasound is regarded as an adjunctive tool for
guantitative assessment of endometrial vascularization during
uterine disorders.

The aim of this study was to assess, through contrast-enhanced
ultrasound (CEUS) exam, the vascularization in endometrial
microvessels in CEH-pyometra in order to evaluate the possibili-
ty of application in this syndrome.

Intwelve female dogs with clinical symptoms related to pyometra,
echographic, Color Doppler and CEUS exams were performed.

Histopathological examination revealed severe CEH and pyome-
tra, immunohistochemical stain with CD 34 confirmed the
presence of angiogenesis.

CEUS exam revealed a widespread, intense and rapidly
developing homogeneous enhancement of the hyperplastic
endometrium with absence of signal only in cystic areas.

All parameters of the quantitative analysis were not significantly
influenced by region of interest dimension and position. CEUS
may improve not invasive evaluations in the CEH-pyometra
syndrome and virtually in CEH-mucometra.



ABSTRACT

In cystic endometrial hyperplasia (CEH)-pyometra syndrome, toxic
factors and endometrial remodeling culminate in changes
characterized by exudative and degenerative inflammatory
reaction.

Recent studies on hemodynamic found an increased blood flow
and lower vascular resistance in uterine arteries, suggesting color
Doppler ultrasound as an adjunctive tool for quantitative
assessment of endometrial vascularization during pyometra.

The aim of this study was to assess, through contrast-enhanced
ultrasound (CEUS) exam, the vascularization in endometrial
microvessels in CEH-pyometra in order to evaluate the possibility
of application in this syndrome.

In twelve female dogs with clinical symptoms related to pyometra,
B-mode, color Doppler and CEUS exams were performed.

In CEH-pyometra uteri, histopathological examination revealed se-
vere CEH and pyometra, immunohistochemical stain with CD 34
confirmed the presence of angiogenesis.

CEUS exams revealed a widespread, intense and rapidly developing
homogeneous enhancement of the hyperplastic endometrium,
with absence of signal only in cystic areas.

All parameters of the quantitative analysis were not significantly
influenced by region of interest dimension and position.

CEUS has the potential to improve clinical not invasive evaluations
in the CEH-pyometra syndrome and virtually in CEH-mucometra.
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INTRODUCTION

Cystic endometrial hyperplasia (CEH)-pyo-
metra syndrome is a severe and frequent
diestral disorder of intact bitches [1,2], its
pathogenesis and differential diagnosis are
a challenge to studies aimed at reproductive
disorders.

There are numerous responsible factors of
the CEH-pyometra syndrome, such as the
joint action of steroid hormones (proge-
sterone and estrogen) during the different
stages of estrus cycle; the insulin-like growth
factor 1 (IGF-1) as responsible of endome-
trial proliferation; the bacteriological toxic
factors, mainly due to Escherichia coli; the
endometrial remodeling by matrix metallo-
proteinases until the endometrial changes
characterized by exudative and degenerati-
ve inflammatory reaction [3].

Some authors hypothesize that differential
diagnosis element between pyometra and
diestrus or CEH-mucometra in bitches is
marked by the simultaneous expression of
inflammatory mediators and endometrium
proliferative

pattern [4-7].

In inflammatory disorders, angiogenesis is
activated by VEGF (vascular endothelial
growth factor), an angiogenic mediator in
many cell types mainly related to cytokines
such as interleukin-1-alpha and interleukin-6
[8,9].

VEGF acts through its FLT-1and KDR recep-
tors, which directly participate in the regu-
lation of angiogenesis and induce cell diffe-

The activation of FLT-1and KDR receptors
by VEGF culminates in cell migration to the
target tissue [11].

The evaluation of the inflammatory and en-
dometrial responses with changes in uterine
hemodynamic as an effect to pathologic
changes could contribute to a better under-
standing of the mechanisms involved in the
pathogenesis of this syndrome in dogs and,
therefore, for a more precise diagnosis of
the disease.

In dogs, ultrasonographic evaluation of the
uterus permits determining the thickness of
the uterine walls and the presence of luminal
contents differentiating pregnancy from
pathologic conditions [12,13].

In women and cows, the increase in blood
flow due to uterine pathologic conditions
can be detected by Doppler ultrasound,
but in dogs, this technique has been used
to evaluate the blood flow of the uterine
arteries during estrus, normal and abnormal
pregnancies and the puerperium [14-17].
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Recently, a study on hemodynamic, inflamma-
tory and proliferative mechanisms in the uterine
tissue of bitches with CEH and Pyometra found
anincreased blood flow and lower vascular resi-
stance, suggesting color Doppler ultrasound as
an adjunctive tool for quantitative assessment of
endometrial vascularization during pyometra [2].

In the last few years, contrast-enhanced ultra-
sound has been introduced to clinical practice in
human and veterinary medicine.

Theresearch and advance in contrast-enhan-
ced US (CEUS) imaging technology have been
successfully applied in dogs in the evaluation of
lesions of the liver, kidneys, spleen, urinary blad-
der, testes as well as prostate gland [18-27].

Studies conducted onrats in different stages of
pregnancy and on macaques and humans have
shown promising results in the dynamic eva-
luation of placental and intervillous perfusion
[28-31], reducing worries concerning the use of
contrast agents during pregnancy.

Several authors have recently validated the CEUS
method in mares and in bitches to evaluate the
microperfusion of the uterus during pregnancy
and vascularizati the mammary gland during
ithout any apparent

athology are relatively
human species [35,36].

yometra in order to evaluate th
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Ultrasonographic examinations required about 30 min, CEUS
procedure was well tolerated and no side effects were noted.

B-mode ultrasonographic exam of the uteri revealed an expansion of the
uterine horns, presence of anechoic material with interspersed hypere-
choic spots, irregular thickening, sometimes remarkable, with presence
of polypoid exuberances of the endometrium that protruded into the
uterine lumen.

Anechoic cysts of different volumes (0.3 to 0.5 cm in diameter) were
interspersed in the thickness of the mucosa (Figure 2, left).

Ovaries showed the presence of small hypoechoic areas (attributable to
corpora lutea) in both ovaries in all bitches, and no pathologic changes
were suspected.

The evaluation with color power Doppler allowed to highlight vascular
signals mainly at the endometrial level (Figure 2, right).

Power-Doppler investigation, when signals were detected, showed from

FIGURE 2. B-MODE AND COLOR DOPPLER IMAGES OF THE UTERUS. NOTE THE (LEFT)
CAVITIES OF CYSTS AND (RIGHT) ENDOMETRIAL PROLIFERATION AND VASCULAR
SIGNALS FROM THE SEROSA TOWARD THE LUMEN.



mild to moderate endometrial vascularization. Blood flow signals were
not seen in allimages acquired in the same subject.

CEUS exams revealed a widespread and rapidly developing homogene-
ous enhancement of the hyperplastic endometrium at 6-8 s from
inoculation of the contrast medium (wash-in); the wash-out showed a
slow decrease of enhancement, with a persistence of echoes up to
2min.

The enhancement was particularly intense in the hyperplastic endome-
trium, with absence of signal only in cystic formation, but evidence of
enhancement in very thin peripheral vessels or necrotic areas; in the thin
muscle layer, only small perpendicular vessels were evident

(Figure 3).

Table 1shows the results from ANOVA for the quantitative CEUS para-
meters recorded during the study.

All parameters of the quantitative analysis were not significantly influen-
ced by ROl areas.

FIGURE 3. CONTRAST-ENHANCED IMAGES OF THE UTERUS. AFTER 10-12 S HYPER-
PLASTIC ENDOMETRIAL LAYER SHOWED (LEFT) AN AVID ENHANCEMENT WITH
TORTUOUS PATTERN DUE TO PRESENCE OF CYSTS AND INTRALUMINAL MATERIAL.
(RIGHT) WHEN UTERINE LUMEN IS FILLED WITH MATERIAL, VERY LARGE CYSTS ARE
SURROUNDED BY VASCULARIZED TISSUE.
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PRODOTTO

IL SISTEMA DI IMAGING AD
ULTRASUONI VETERINARIO PREMIUM
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UNA NUOVA

COLLABORAZIONE

Shenzhen Mindray Animal Medical Technology Co., LTD. (abbreviazione di Mindray Animal
Medical), come una nuova sussidiaria controllata interamente da Mindray Group, € pensata per
fornire dispositivimedici avanzati e soluzioni complete per glianimali, compresi gli animali da
compaghia, animali da fattoria, equini, € animali esotici.

Ciimpegniamo a offrire un accesso egualitario a un’assistenza sanitaria di alta qualita,
soddisfacendo le diverse esigenze dei veterinari perla cura di una vasta gamma di animali.

Con un ampio portafoglio di prodotti che comprende sistemi diimaging medicale, il monitorag-
gio dei pazienti e il supporto vitale e la diagnostica in vitro degli animali, stiamo migliorando
I'esperienza sanitaria per glianimali e aumentando la fiducia degli operatori sanitari.

VETUS 8 VETUS 7 VETUS S5EXP

VETUS 5 DC-N3 VET
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IL SISTEMA DI IMAGING

AD ULTRASUONI
VETERINARIO PREMIUM

Mindray Vetus Series offre soluzioni
veterinarie professionali per un'ampia
varieta di specie che vanno dai piccoli
animali domestici ai grandianimali
dafattoria.

Vetus 7, il sistema diimaging ad ultra-
suoni veterinario premium, adottala
tecnologia ad ultrasuoni piu
all'avanguardia per fornire un'immagi-
ne chiara e precisa in base alle diverse
specie dianimali.

« Preimpostazioni diimmagini veterinarie
professionaliin base alle diverse
caratteristiche del

corpo deglianimali

« Le specie Animali sono suddivise in
diverse categorie per peso e corporatura
per una diagnosi precisa

« llmonitor LED ad alta definizione da 21,5
pollici fornisce dettagli chiari sui tessuti
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« || sistema di controllo automatico del
volume aiuta a evitare di spaventare
I"animale domestico

« Strumenti di misurazione automatica:
Auto PW, Auto EF massimizzano la
produttivita per una scansione facile e
precisa

« Guida al flusso di lavoro automatizzato
iWorks standardizza e semplifica l

flusso dilavoro addome/cardiologia,
consentendoti di concentrarti
maggiormente sulla diagnosi degli animali
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N %,
/\/é’ iITouch € una soluzione di ottimizzazione
%3% = automatica dell'immagine con un

W,

iy,

solo pulsante, in grado di ottimizzare
automaticamente la qualita
dellimmagine, anche in modalita B/PW.

iTouch

ERGONOMIA DEDICATA ALLA PRATICA
VETERINARIA

21.5" High Definition LED Monitor

!

13.3” anti-glare touch screen
30-degree rotation, multi gesture

Braccio porta monitor
articolato

Tastiera  scorrevole
con cover in silicone

Pannello argentato
antisporco Girevole e

Progettato per la gestione dei
regolabile in altezza

cavi Aiuta a mantenere i cavi
sollevati da terra

Ruote stabili con ingombro
ridotto Anti pelo, rotazione a
360°

*Batteria ad alta capacita per la modalita standby
Mantieni i dati dell'immagine sempre al sicuro

*Battery is optional configuration
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PRODOTTO

PANION PRO
PANION SUPREME

16



= ANIOMN PARO

T/ME MEDICR\

—
BYRYEW2 a3

7

17



PANION

PRO

Strongest Gradients - at 33mT/m &
(((0))) Slew Rate of 90 T/m/s, PANION PRO is
unmatched by any system below 1.5T.

including: ce-MRA, DIXON Fat & Water

W Widest Range of Clinical Applications
Separation, DWI & ADC map.
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Open MRI comes with the double-pole
magnet design which offers maximum
comfort for all patients.

PRODIVA drives user-friendly clinical
workflows during patient set-up, scanning
and data management.



PANION

SUPREME

©

(co2))

Magnete a secco - non necessita
elio, PANION SUPREME €& una MR
senza criogeno.

Gradienti piu forti - 52 mT/m con
slew rate a 142 mT/m per scansioni di
altissima qualita.

La pii ampia gamma di applicazioni
cliniche, tra cui: ce-MRA, DIXON
Separazione grasso e acqua, DWI &
mappa ADC.

- riduzione significativa dei costi di

|* Nessun tubo di quench richiesto
~  costruzione di nuove installazioni.

PRODIVA flussi di lavoro clinici di
facile utilizzo durante la
configurazione, la scansione e la
gestione dei dati del paziente.

19



LA NOSTRA
CONSULENZA FA
LA DIFFERENZA.

Da una diagnosi corretta nasce una cura corretta.
Un’ampia offerta di servizi, apparecchiature e solu-
zioni su

misura, affinché il tuo centro medico possa garantire
la piu elevata qualita delle prestazioni.

Un supporto completo alle esigenze del tuo studio,
dalla gestione economica al marketing.
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