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Kratak sadržaј: Ultrazvučna Real time 2D diјagnostika, kao dostupna i neinvazivna metoda, sa 
uspehom se koristi u medicini, veterini i biologiјi, za diјagnostiku kako fizioloških tako i patoloških 
stanja. Kod malih životinja, ultrazvuk se često koristi u diјagnostici graviditeta, broјa, veličine i 
vitalnosti fetusa, kao i za postavljanje diјagnoze patoloških stanja koјa se odviјaјu u genitalnom 
traktu, a kod muških јoš i za pregled statusa testisa i prostate. Napredna primena ultrazvučne 
diјagnostike јe dovela do toga da se u današnje vreme slobodno mogu povezati broјna patološka 
stanja reproduktivnog trakta kako ženskih, tako i muških životinja, koјa direktno utiču na 
zdravstveno stanje ostalih unutrašnjih organa. Cilj ovog rada јe diјagnostika primarnih poremećaјa 
genitalnog trakta putem ultrazvučne diјagnostike, kao i dokazivanje njihove povezanosti sa 
promenama na parenhimatoznim organima. Ultrazvučni pregled izvršen јe na ukupno 12 pasa, šest 
mužјaka i šest ženki. Јaјnici, materice i abdominalni organi su pregledani sondama u opsegu od 5 
do 8 MHz. Za pregled prostate i testisa јe korišćena sonda od 7,5 MHz. Paciјenti su bili položeni u 
ležeći položaј. Od pregledanih šest mužјaka, tri su imala promene na prostati, dok јe јedan pas imao 
tumor testisa. Kod ovih pasa su takođe primećeni cistitis i hiperplaziјa prostate. Od šest pregledanih 
ženki, јedna јe imala cističnu hiperplaziјu endometriјuma, tri su imale piometru, dok јe kod јedne 
diјagnostikovana folikularna cista јaјnika. Pored ovih patoloških stanja, utvrđene su promene na јetri 
i pankreasu. Ultrazvučnom diјagnostikom se pored primarnih promena na genitalnom traktu kako 
mužјaka tako i ženki, mogu vizuelizovati i posledične promene na parenhimatoznim organima.  
Ključne reči: ultrazvuk, genitalni trakt, parenhimatozni organi, psi 
 

UVOD 
 
Ultrazvučna Real time 2D dijagnostika, kao 
dostupna i neinvazivna metoda, sa uspehom se 
koristi u medicini, veterini i biologiji, za 
dijagnostiku kako fizioloških tako i patoloških 
stanja (Marković i sar, 2003). Primena ove 
metode je bila pionirska u ranoj dijagnostici 

                                                        
** Rad јe prezentovan na 23. Godišnjem savјetovanju doktora veterinarske medicine Republike Srpske (BiH) 
sa međunarodnim učešćem, Teslić 2018. 

graviditeta kobila osamdesetih godina prošlog 
veka, a zatim opšte prihvaćena u humanoj 
medicine koju su lekari uveli u ekspanziju u 
eksperimentima i svakodnevnoj kliničkoj praksi. 
Danas je ovaj dijagnostički postupak gotovo 
nezamenjljiv u svakodnevnoj kliničkoj praksi. 
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Najbolji opis ove metode je da ona predstavlja 
stetoskop lekara i veterinara 21. veka.  
Početak masovne primene ultrazvučne 
dijagnostike je doneo i suočavanje sa jako 
visokim cenama aparata, ali omasovljenje i 
tehnološki napredak je učinio da ova metoda 
postane dostupna u širokoj praksi (Lukač i sar, 
1994). Što se tiče veterinarske kliničke prakse 
ultrazvuk je doneo revolucionarni napredak 
kako kod velikih životinja tako i kod malih. 
Primena ultrazvučne dijagnostike kod pasa i 
mačaka je doprinela poboljšanju pouzdanosti u 
postavljanju dijagnoza, ali i proširenju primene 
lekova u različitim patološkim stanjima i 
predupredila da ordinirajući veterinar sazna šta 
se dešava u organizmu pacijenta. Mnoge 
dijagnoze koje se postavljaju u današnje vreme 
su nekada bile potpuno skrivene i prepuštene 
više patolozima nego kliničarima. 
Kod malih životinja, ultrazvuk se često koristi u 
dijagnostici graviditeta, broja, veličine i 
vitalnosti fetusa, kao i za postavljanje dijagnoze 
patoloških stanja koja se odvijaju u genitalnom 
traktu, a kod muških još i pregled statusa testisa 
i prostate (Vogas i sar, 1996). Ultrazvučna 
dijagnostika nam takođe omogućava uvid u 
funkcionalno stanje ostalih organa kao što su 
srce, jetra, pankreas, bubrezi, nadbubrežne 
žlezde, tireoidea, pluća.  
Najveći izazov u ultrazvučnoj dijagnostici 
predstavlja ogroman raspon u veličini pacijenata 
koji su predmet istraživanja i dijagnostike u 
veterinarskoj praksi. Težina pacijenata u maloj 
praksi varira 0,5 – 75 kg. Samom ovom 
činjenicom se i nameće pitanje postavljanja 
objektivne dijagnoze. Kada se upoređuje 
primena ultrazvučne dijagnostike u humanoj i 
veterinarskoj praksi uočljivo je da su varijacije 
daleko veće kada se radi o pregledu malih 
životinja. Osim toga i građa pasa i mačaka u 
odnosu na građu ljudskog tela je potpuno 
drugačija (Marković i sar., 2003). Psi i mačke 
imaju uzak i dubok trup, grudni koš i abdomen 
dok su humani pacijenti više pljosnate građe, 
širokog abdomena. Iako postoji velika razlika 
koja se može konstatovati ne sme se zaboraviti 

da je suština ultrazvučnog pregleda mogućnost 
apsorpcije ultrazvučnih talasa od strane tkiva 
različite gustine. 
Ključnu ulogu ima i kolagen koji se nalazi na 
površini kapsula svih unutrašnjih organa, što 
daje definiciju primene ultrazvučne dijagnostike 
kod malih životinja i ostavlja mogućnost visoke 
rezolucije i definicije fizioloških stanja ili 
promena na unutrašnjim organima, a koji se 
nalaze na relativno malom prostoru (Marković i 
sar, 2003). Ova različitost u građi je i presudna 
kada je u pitanju izbor adekvatnih ultrazvučnih 
sondi koje se koriste u kliničkoj veterinarskoj 
praksi (Lukač i sar, 1994). 
Sonde koje se koriste u ultrazvučnoj dijagnostici 
su istog opsega kao i u humanoj medicini. 
Ultrazvučne sonde koje se koriste u kliničkoj 
praksi su elektronske i dele se na linearne, 
sektorske i konveksne. Kod linearnih sondi se 
baterije kristala aktiviraju jedna za drugom i 
dobija se slika pravougaonog oblika, po 
dimenzijama jednaka sondi. Kod elektronskih 
sektorskih sondi aktiviranje baterija kristala vrši 
se po posebnom pravilu, na osnovu faznog 
kašnjenja da bi se dobila karakteristična 
sektorska slika. Dobre strane su iskorišćene, a 
nedostaci oba tipa sondi znatno su smanjeni kod 
konveksnih sondi. Posebnom konstrukcijom ove 
vrste sondi povećan je ugao pri vrhu -glavni 
nedostatak sektorske sonde, a otklonjen i 
nedostatak linearne sonde koja daje samo sliku 
onog što je neposredno pod njom. Tako 
konveksna sonda ima pri vrhu veliko vidno 
polje, a može da vizualizuje i zaklonjene delove. 
Na svu sreću u današnjoj kliničkoj praksi 
zahvaljujući tehnološkom napretku nije 
neophodno posedovati više sondi različite 
frekvence obzirom da današnji aparati imaju 
mogućnost regulacije frekvenci sonde u samom 
aparatu. Potreba za različitim sondama se sastoji 
samo u potrebi veterinara da želi da radi 
endorektalnim, kardiološkim ili najčešće 
transabdominalnim, multifrekventnim sondama 
kojima mogu da pokriju najveći opseg svojih 
pregleda (Skrobonja, 2003). 
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Ultrazvučni aparati koji se danas koriste u 
kliničkoj veterinarskoj paraksi imaju širok opseg 
u zavisnosti od potreba i mogućnosti. Tako se 
veterinari uglavnom kreću u opsegu aparata koji 
su manje ili više portabilni i višenamenski. 
Danas postoje i aparati koji osim 2D Reall Time, 
i aparati koji poseduju opciju primenu kolor 
dopler ultrasonografije (CD), što predstavlja 
napredniju tehnološku varijantu, zahtevaju 
neprekidno izučavanje i usavršavanje i donose 
napredniji i precizniji pristup u dijagnostici. 
Kolor dopler predstavlja neinvazivnu evaluaciju 
protoka kroz krvne sudove genitalnih organa u 
dvodimenzionalnoj, visoko rezolutnoj slici. 
Identifikacija ili mapiranje krvnih sudova i 
protoka postiže se promenama u pravcu kretanja 
talasa u odnosu na sondu. Protok krvi ka sondi 
mapira se crvenom bojom. Protok krvi od sonde, 
plavom bojom. Varijacijama u frekvenciji CD 
talasa postiže se promena u koloru osnovnih 
boja: Tamnija nijansa boje proporcionalna je 
manjoj brzini protoka i obrnuto. Laminarni 
protok boji se čistom crvenom ili plavom bojom. 
Zelena boja identifikuje postojanje turbulentnog 
kretanja i to: otvorenija nijansa zelene boje 
saglasna je većoj turbulenciji. Ukoliko se ona 
odigrava u pravcu sonde, vizuelizuje se žutom 
bojom, a nakon insoniranog talasa, nishodno, 
modrom bojom. (Đukić, 2003) 
Reproduktivni organi kao predmet ultrazvučnog 
ispitivanja se dele na ženske i muške. 
Zahvaljujući veličini životinje koja se ispituje i 
rezultat je delikatniji. Pregledač je veoma često 
u situaciji da se prilagođava na licu mesta 
veličini životinje koja diktira i opseg, odnosno 
frekvencu sonde koja se koristi ili dubini na 
kojoj je organ koji se pregleda. Ultrazvučni 
pregled je zato najbolje raditi po standardnom 
protokolu i u istom položaju tela, s obzirom da 
već postoji delikatan broj varijacija koje pre 
svega zavise od samog pacijenta i ukoliko 
pregledač poremeti pristup tokom pregleda, 
akomodacija oka i rada ruku ga lako mogu 
odvesti u zabunu i pogrešno tumačenje. Kako se 
mnogi znalci u ovoj dijagnostičkoj oblasti 

izjašnjavaju, aparat nikada ne greši, ali greše oni 
koji čitaju i tumače sliku na monitoru. 
Ono što se smatra komocijom u pregledu je 
pregled životinje u leđnom položaju ili 
maksimalno stojećem. Ukoliko se neki od 
abdominalnih organa ne prikazuje prilikom 
pregleda, treba osigurati bolju poziciju i raditi 
van ovih standarda, ali tek nakon što su 
postavljne neke ključne teze dijagnoze. Ovo se 
pre svega odnosi na bubrege ili jetru. Obavezno 
se mora napomenuti da je za pregled srca koje 
može biti organ pogođen posledicama primarnih 
patoloških promena na reproduktivnom traktu, 
neophodna bočna tj. postrana pozicija. 
Prilikom ultrazvučnog pregleda genitalnog 
trakta najbolje je poštovati protokol o pregledu. 
Ultrazvučni pregled genitalnog trakta kod malih 
životinja se retko izvodi u uslovima kada je 
pacijent pripremljen, praznog stomaka i pune 
bešike (Klein, 1996). To su uslovi koje bi svako 
poželeo kako bi imao transparentnost mokraće u 
pristupu grliću materice i bifurkaciji, a zatim 
materičnim rogovima i jajnicima bez gasova u 
crevima koji ometaju normalni pregled. Zbog 
minimalne apsorptivne moći telesnih tečnosti i 
bolje transparentnosti tkiva koja se dobija 
prolaskom ultrazvučnih talasa kroz tkiva 
različite gustine, eho odjek talasa koji se dobija 
na monitoru ekrana ultrazvučnog aparata dobija 
na kvalitetu rezolucije i kod lošijih aparata.  
Sam pregled se započinje pripremom, brijanjem 
dlačnog pokrivača kako se ne bi stvarali 
vazdušni džepovi koji bi ometali postojanje 
homogene celine ultrazvučne slike. Kod ženskih 
i muških pacijenata je najbolje da se nalaze u 
leđnoj poziciji za pregled, koji se odvija od 
kaudalnog dela male karlice pa kranijalno duž 
linea alba-e ka sternalnoj kosti. Za obe 
kategorije pacijenata, ženki i mužjaka 
ispunjenost mokraćne bešike čini pregled daleko 
objektivnijim. Puna mokraćna bešika je ključni 
orijentir za definisanje veličine jetre i slezine. 
Kod pasa i mačaka s obzirom na jako veliki broj 
rasa, a i mešanaca, ne postoje standardi koji su 
prisutni u humanoj medicini. Hepatomegalija 
kao dijagnoza se definiše kada kaudalni rubovi 
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lobusa jetre prelaze transverzalnu liniju pune 
mokraćne bešike ka karlici. Isto važi i za 
splenomegaliju. 
U svakodnevnoj kliničkoj praksi vršimo 
ultrazvučni pregled materice, materičnih rogova 
i jajnika (Diez i sar, 1998). Mogućnost 
vizuelizacije ne zavisi od veličine pacijenta nego 
od relaksiranosti creva od sadržaja i gasova, 
odnosno ispunjenosti bešike mokraćom. Ovo je 
najosnovnije pravilo u ultrazvučnoj dijagnostici. 
Najveći problem veterinarima predstavlja 
činjenica da je skoro 90% pacijenata 
nepripremljeno i to čini da su pregledi skoro 
uvek u zoni interventnog ultrazvuka (Marković i 
sar, 2003). Povećana ili promenjena prostata i 
promene na testisima se mogu otkriti rutinskim 
ultrazvučnim pregledom, čak i u onim 
slučajevima kada ne dolazi do ispoljavanja 
karakteristične kliničke slike. 
Napredna primena ultrazvučne dijagnostike je 
dovela do toga da se u današnje vreme slobodno 
mogu povezati brojna patološka stanja 
reproduktivnog trakta kako ženskih, tako i 
muških životinja, koja direktno utiču na 
zdravstveno stanje ostalih unutrašnjih organa. 
Kod nekih oboljenja promene koje nastaju su 
posledica nekad mehaničkih ili metastatskih 
pojava, funkcionalnih smetnji. Posledice znaju i 
da se reperkutuju promenama na koži, što često 
ume da dovede u zabludu kod neiskusnog 
pristupa u lečenju.  
 
Ženski genitalni trakt 
Kod malih životinja je veoma teško i delikatno 
izvršiti ultrazvučni pregled jajnika, s obzirom da 
veličina jajnika varira od 0,5 do 2cm, a veličina 
pacijenata od 0,5 do 75 kilograma (Klein, 1996). 
Zahvaljujući strukturama kao što su: folikul, 
žuto telo i ciste žutog tela, možemo u fazi 
proestrusa, estrusa i metestrusa da 
identifikujemo i pregledamo jajnike. Jajnici su 
ovalnog oblika, lokalizovani kaudalno i često 
bočno u odnosu na kranijalni pol bubrega, koji 
se koristi kao orijentir za njihovu identifikaciju. 
Izgled jajnika varira tokom polnog ciklusa. 

Normalna, negravidna materica je neupadljiva i 
teško se vizuelizuje kod malih životinja. Najbolji 
pristup u prepoznavanju materice je pregled koji 
započinjemo od vrata ispunjene mokraćne 
bešike koja nam otvara “prozor” svojom 
transparentnošću i daje mogućnost vizuelizacije 
cerviksa, tela materice i bifurkacije. Paralelno sa 
matericom se pruža vena cava caudalis. Zabuna 
u zameni ne postoji, s obzirom da se zidovi 
materice uočavaju hiperehogenim izgledom 
usled pojačane apsorpcije ultrazvučnih talasa 
(perimetrijum, miometrijum i endometrijum). 
Pravilnost kontinuiteta zida je očuvana u 
proestrusu i estrusu, a u anestrusu su zidovi 
manje više nepravilnog izgleda. Zidovi vene su 
ravnomerni i hipoehogeni. Materica se najlakše 
prepoznaje u kaudalnom abdomenu, gde izgleda 
kao cevasta struktura između mokraćne bešike 
(ventralno) i descedentnog kolona (dorzalno) 
(Lukač i sar, 1994). Veličina materice je 
promenjljiva i zavisi od veličine životinje, broja 
prethodnih porođaja i faze polnog ciklusa. Usled 
prisustva creva i njihovog sadržaja matericu i 
materične rogove možemo da vizualizujemo 
samo na segmente, nikad u kontinuitetu, ali je to 
za validan pregled sasvim dovoljno. Za 
pregledača je bitan promer kao i eventualno 
prisustvo gnojnog sadržaja koji se karakteriše 
prisustvom korpuskula ehogenog ili 
hiperehogenog karaktera. Materica se sastoji iz 
tri sloja: mukoze, mišićnog sloja i seroze. 
Endometrijum i miometrijum se obično ne mogu 
razdvojiti. Periferno je naznačen tanki ehogeni 
rub. Kod negravidne materice vidljivo je telo, 
dok se rogovi materice gube u delovima tankog 
creva i mezenteričnom masnom tkivu. Materica 
se razlikuje od tankog creva po izostanku 
peristaltike, nedostatku intraluminalnog gasa i 
odsustvu slojeva karakterističnih za tanka creva.  
Patološka stanja koja se dešavaju na ženskom 
genitalnom traktu su endometritisi različitog 
tipa, piometra, hemometra, cistična hiperplazija 
endometrijuma karakterističnog izgleda sličnog 
brojanicama, tumori jajnika ili ciste jajnika 
(Klein, 1996). 
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Muški genitalni trakt 
Normalni testisi su ehogeni do hipoehogeni i 
imaju finu, homogenu ehostrukturu. Testis 
ograničava tanka, glatka i hiperehogena tunica 
albuginea. Pri sagitalnim skenovima vidljiva je 
centralna hiperehogena linija koja prestavlja 
medijastinum testisa, dok je pri poprečnim 
skenovima medijastinum vidljiv kao 
hiperehogeni fokus (Johnston i sar, 1991a). 
Veličina testisa je direktno povezana sa 
telesnom težinom. Glava i rep epididimisa 
nalaze se na kranijalnom i kaudalnom polu 
testisa, dok je telo epididimisa smešteno 
dorzalno od testisa. Pri poređenju sa 
parenhimom testisa, delovi epididimisa su 
hipoehogeni i grublje strukture. 
Lokacija, veličina i izgled prostate zavisi od 
starosti i od toga da li je pas kastriran ili ne. 
Zdrava prostata kod mladih i nekastriranih pasa 
srednje dobi, gradi homogenu sliku, srednje do 
fine strukture, okružena tankom hiperehogenom 
kapsulom (Atalan i sar, 1999). Prostata 
kranijalno graniči sa mokraćnom bešikom, 
ventralno sa karličnim dnom i ventralnim 
trbušnim zidom, dok dorzalno graniči sa 
rektumom. U podužnom skenu prostata je 
okruglog do ovalnog oblika. Kod polno nezrelih 
i kastriranih pasa, prostata je znatno manja, 
relativno hipoehogene i homogene strukture.  
Patološke promene na koje najčešće nailazimo 
kod muških životinja su na testisima hidrocele, 
varikocele, tumori i orhitisi različite etiologije. 
Promene koje se mogu identifikovati na prostati 
su intraprostatične ciste, hiperplazija, tumori, 
ekstraprostatične ciste. 
 
Abdominalni organi 
Položaj jetre zavisi od konstitucije, širine 
rebarnog luka i veličine jetre. Kaudalno kontura 
jetre graniči sa konturom desnog bubrega, dok se 
kranijalno naslanja na dijafragmu. Na položaj 
mogu uticati promene koje menjaju 
intratorakalni i intraabdominalni pritisak. Tako 
je jetra kranijalno pomerena kod tumora 
abdomena, ascitesa, relaksacije ili rupture 
dijafragme i atelektaze (Cuccovillo i sar, 2002). 

Kaudalno je pomerena kod većeg pleuralnog 
izliva i hepatomegalije. Određivanje dimenzije i 
veličine jetre je nepouzdan podatak, jer su oblik 
i položaj jetre individualno varijabilni. Parenhim 
jetre je homogenog izgleda. Sastoji se od fino 
zrnastih ehoa, srednjeg intenziteta, iste jačine u 
svim delovima jetre. Ipak slabljenje ehoa u 
dubokim slojevima ne mora biti patološko. 
Normalna ehogenost jetre je nešto jača u odnosu 
na ehogenost bubrega, a slabija u odnosu na 
pankreas. U jetrinom parenhimu se vide 
okruglaste i tubularne strukture koje 
predstavljaju krvne sudove. Grane vene porte 
konvergiraju prema hilusu jetre i njihove 
konture su hiperehogene. Grane hepatičnih vena 
konvergiraju prema kranijalno, njihove konture 
su glatke i nežne bez ehogenosti zidova. Ova 
diferencijacija je moguća samo kod većih krvnih 
sudova. Intrahepatični žučni vodovi se ne vide 
ukoliko njihov lumen nije dilatiran. 
Patološke promene su ultrazvučno jasno 
vidljive, a nastaju kao posledica primarnih 
oboljenja (cirosis hepatis i fokalne promene) za 
koje nismo sigurni bez dodatnih pretraga da li su 
maligne ili benigne prirode. One predstavljaju 
ograničene promene nepravilnih ovalnih oblika 
koje svojom hiperehogenošću odudaraju od 
normalnog parenhima jetre. Njihova prisutnost u 
jetri može biti solitarna ili multipla. Svojom 
ukupnom površinom smanjuju funkcionalnu 
aktivnost organa i utiču na prognozu i dalji tok 
lečenja. Metastatske promene kao tumorske 
promene su jasno ograničene, nepravilne 
strukture, ispresecane hiperehogenim 
strukturama nalik gredicama između kojih se 
nalaze kolekcije tečnog anehogenog sadržaja 
(Mattoon i sar, 1995). Tumori jetre su najčešće 
lokalizovani u hilusu jetre i retko dostupni 
tokom pregleda s obzirom da se nalaze u 
retroperineumu. Tumorske formacije u hilusu 
jetre posledično dovode do slabosti desnog srca 
i upućuju na ultrazvučni kardiološki pregled. 
Prisustvo ovih novonastalih promena dovode do 
uvećanja tkiva jetre i pomeranja levog lobusa ka 
trunkusu celiakusu, kojeg prepoznajemo po 
anehogenoj senci u oliku “brkova”. Patološke 
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formacije u jetri takođe vrše pritisak i pomeranje 
levog lobusa ka pankreasu, što se vidi po 
raširenosti ductus choledochusa, a koji ima 
zajednički izvod sa papilom major pankreasa. 

Pankreas je organ koji se kod pasa izuzetno 
teško razaznaje osim u slučajevima navedenih 
patoloških stanja na jetri ili samom pankreasu. 

 
 
 

MATERIJAL I METODE 
 
Ultrazvučni pregled je izvršen na ukupno 
dvanaest pasa. Šest pasa je bilo muškog, a 
ostalih šest ženskog pola. Psi su bili starosti 
između 4 i 8 godina. 
Jajnici, materice i abdominalni organi su 
pregledani sondama u opsegu od 5 do 8 MHz. 
Ultrazvučni aparat koji smo koristili je Toshiba 
color dopler, eccocoo, stacionarni aparat sa 
multifrekventnim sondama, konveksnog i 
linearnog tipa. Pacijenti su bili položeni u 
dorzalni ležeći položaj. Za pregled prostate i 
testisa je korišćena sonda od 7,5 MHz, sa 
pacijentom položenim u dorzalni ležeći položaj. 
Pri pregledu jetre ultrazvukom analiziran je 
položaj, oblik, veličina, konture, parenhim, 
vaskularizacija i ehostruktura. Za pregled jetre 
korišćen je longitudinalni, transverzalni, kosi i 
interkostalni presek.   
Uzdužni ili longitudinalni presek korišćen je za 
posmatranje levog i desnog režnja, kupole 
dijafragme, merenje uzdužnog dijametra, 
praćenje velikih krvnih sudova, žučnih vodova i 
holeciste. Ovaj presek je izveden postavljanjem 

sonde vertikalno na rebarni luk i pomicanjem u 
medijalni i lateralni pravac uz blagu rotaciju. 
U poprečnom preseku je pregledan levi režanj, 
merena je njegova veličina, praćen oblik i 
posmatrana ehostrukturu oba režnja. Sonda je 
prvo postavljana u transverzalni pravac ispod 
procesusa ksifoideusa, zatim se angulirala u 
pravac koji je paralelan sa rebarnim lukom, 
pomerana je kranijalno i kaudalno sa lepezastim 
rotiranjem pri svakom pomeranju. 
Desni kosi presek jetre je vršen vertikalano na 
rebarni luk, a levi paralelno. Ovim skenovima je 
pregledan parenhim oba režnja jetre, hilusa i 
krvnih sudova. 
Interkostalni skenovi vršeni su u levom 
dekubitusu pacijenta pri, mirnoj respiraciji. 
Sonda je postavljana u bilo koji međurebarni 
prostor, paralelno sa rebrima i prikazivan je 
centralni deo jetre sa krvnim suvodima. 
Patološke promene jetrinog parenhima 
podeljene su na difuzne promene, hemangiomi i 
cirkumskriptne (fokalne) lezije jetre. 

 
 

REZULTATI 
 
Od pregledanih šest mužjaka, tri su imala 
promene na prostati. Kod dva psa je 
dijagnostifikovana hiperplazija prostate, dok je 
kod jednog psa dijagnostifikovana 
intraprostatična cista. Kod ovih pasa su takođe 
primećeni cistitis, hidronefroza i hipertrofija 
nadbubrega. 

Kod jednog mužjaka je utvrđen tumor testisa. 
Pored tumora su dijagnostifikovani hiperplazija 
prostate i cistitis. Preostala dva mužjaka nisu 
imala patološke promene na genitalnim 
organima.
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Od šest pregledanih ženki jedna je imala cističnu 
hiperplaziju endometrijuma, tri su imale 
piometru, dok je kod jedne dijagnostifikovana 
folikularna cista jajnika. Pored ovih patoloških 

stanja, utvrđene su promene na jetri i pankreasu. 
Jedna ženka nije imala patološke promene na 
genitalnim organima. 

 

 
DISKUSIJA 

 
Ciste i neoplazme predstavljaju dva najčešća 
patološka stanja jajnika (Marković i sar, 2003). 

U cistama dolazi do stvaranja estrogena, koji se 
deponuje u organizumu i deluje kao kancerogeni 

Hiperplazija 
prostate

33%

Intraprostati-
čna cista

17%
Tumor testisa

17%

Bez oboljenja
33%

Grafikon 1. Rezultati ultrazvučnog pregleda mužjaka

CEH
16%

Piometra
50%

Folikularna 
cista
17%

Bez oboljenja
17%

Grafikon 2. Rezultati ultrazvučnog pregleda ženki
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hormon (Klein, 1996). Target organ za nastanak 
tumora predstavljaju prvenstveno mlečna 
žlezda, jetra, pluća, pankreas, slezina. 
Tumorozne tvorevine mogu biti benigne ili 
maligne prirode, ali se najčešće javljaju maligni 
karcinomi, sarkomi i adenokarcinomi. Primarni 
tumori jajnika mogu poticati od primitivnog 
klicinog epitela, stromalnih ćelija i od 
površinskog celomskog epitela (Diez i sar, 
1998). Svi stromalni tumori polnih žlezda dele 
sklonost da budu hormonski aktivni i tako 
produkuju znakove hiperestrogenizma, 
maskulinizacije ili upornog anestrusa. 
Fiziološki u toku ovulacije na jajovodima i 
jajnicima često dolazi do pojave hemoragija, čija 
je dijagnostika veoma komplikovana. Na 
mestima gde su se pojavile hemoragije, može da 
dođe do formiranja priraslica usled prisutne 
vaskularne tečnosti. Priraslice nastaju između 
jajnika (burze ovarike) i omentuma (Cruz-
Arambulo i sar, 2004). Kada dođe do pojave 
priraslica, često dolazi do unilateralne pojave 
tumora jajnika. Novonastali tumor jajnika 
kompromituje omentum i vezujući se za njega 
nastavlja svoj razvoj. Širenje tumora najčešće 
nastaje trascelomično, nakon rupture cista 
unutar neoplazme ili invazije tumora kroz 
kapsulu jajnika (Meuten, 2017). Posledično 
može da nastane ascites i abdominalna distenzija 
izazvana limfnom blokadom. Ovakvi procesi 
najčešće metastaziraju jer su naslonjeni na 
velike krvne sudove omentuma, koji je bogato 
vaskularizovan i povezan sa digestivnim 
traktom. Jetra je najčešća meta metastaza, 
uglavnom kroz portalni sistem koji drenira 
većinu abdominalnih struktura (Nyland i sar, 
1983). Kod pasa se metastatske neoplazme jetre 
približno tri puta češće sreću u odnosu na 
primarne neoplazme. Varijabilne karakteristike 
tkiva kod primarnih i metastatskih neoplastičnih 
procesa uključujući: gustinu tkiva, vaskularni 
crtež, nekrozu, tečnost i kalcifikaciju, uzrokuju 
varijabilan ultrasonografski prikaz (Klein, 
1996). Fokalne hipoehogene lezije sa 
hiperehogenim centrom, nazvane target lezije, 
obično predstavljaju metastaze. Ranije studije 

pokazuju da kod nalaza najmanje jedne target 
lezije u jetri ili slezini, postoji pozitivna 
korelacija od 74% za malignitet kod malih 
životinja (Cuccovillo i sar, 2002). Ostale 
osobine koje ukazuju na malignitet su veličina 
lezije (više od 3 cm) i prisustvo peritonelanog 
izliva. Dodatne karaktetistike za razlikovanje 
malignih od benignih jetrinih neoplazmi se 
mogu ustanoviti putem CT-a, kao i 
tumormarkerima. 
Najčešća patološka stanja materice čine: cistična 
hiperplazija endometrijuma, mukometra, 
hemometra, hidrometra, piometra, segmentna 
piometra, granulomi i tumori materice (Voges i 
sar, 1996). Cistična hiperplazija endometrijuma 
je hormonske etiologije i obično prethodi 
piometri. Intraluminalno se može pojaviti 
sterilna sluzava tečnost, koja uzrokuje 
hidrometru ili mukometru, zavisno od stadijuma 
hidratacije mukusa. Kod kuja cistična 
hiperplazija endometrijuma nastaje pod uticajem 
progesterona, ali njena inicijacija nastaje pod 
dejstovom estrogena iz jajnika (Klein, 1996). 
Zbog dejstva progesterona, endometrijum je 
osetljiv na infekcije, što dovodi do toga da 
cistična hiperplazija endometrijuma prelazi u 
piometru. Promene van genitalnog trakta koje 
prate piometru ispoljavaju se u vidu izražene 
kaheksije, poremećaja metabolizma i 
glomerulonefritisa prouzrokovanog imunskim 
kompleksima (Klein, 1996). Ove sekundarne 
promene su naročito zapažene kod kuja i mogu 
dovesti do intoksikacije sa fatalnim 
posledicama. 
Lejomiomi predstavljaju najčešće tumore 
materice kuja. Javljaju se kao multiple 
neoplazme, ne samo u uterusu već i u cerviksu i 
vagini. Često su udruženi sa drugim 
poremećajima, kao što su cistična hiperplazija 
endometrijuma, folikularne ciste i tumori 
mlečne žlezde. Estrogen najverovatnije ima 
značajnu ulogu u nastajanju i održavanju ove 
neoplazme kod kuja. Tumori materice kuja, 
naročito starijih od 8 godina, su često malignog 
karaktera i daju metastaze na mlečnoj žlezdi 
(Mattoon i sar, 1995). Tumori mlečne žlezde 
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predstavljaju jedne od najčešćih tumora kod 
kuja, a najviše pažnje je posvećeno uticaju 
stereoidnih hormona na tumorogenezu. 
Receptori za estrogen, progesteron i prolaktin 
otkriveni su na normalnim i tumorskim ćelijama 
mlečne žlezde. Oko 40 do 60% benignih i 
malignih tumora mlečne žlezde su pozitivni na 
ove receptore. Rana kastracija, do starosti od 2 
godine, ima zaštitini efekat i smanjuje 
verovatnoću pojave karcinoma mlečne žlezde 
kod kuja. 
Od patoloških stanja na testisima 
najzastupljenije su neoplazme. Pored njih često 
se dijagnostikuju: orhitis, epididimitis, 
granulom, apsces, hematom, hidrocele, 
varikocele, kriptorhizam i skrotalna hernija 
(Johnston i sar, 1991a). Tumori testisa mogu da 
vode poreklo iz germinativnog epitela (seminom 
i teratom) ili intersticijalnih ćelija (tumor 
Sertolijevih ćelija i tumor Lajdigovih ćelija). 
Seminomi se često javljaju kod kriptorhida i 
pokazuju lokalnu invazivnost, dok su teratomi 
benigni i javljaju se pretežno kod mladih 
životinja. Tumor Sertoliojevih ćelija se najčešće 
sreće kod pasa, daje metastaze u unutrašnjem 
ilijačnom limfnom čvoru. Tumorske ćelije mogu 
da produkuju estrogen i da kod muških životinja 
dovedu do hiperestrogenizma koji se 
manifestuje ginekomastijom i alopecijom, dok 
se u pojedinim slučajevima razvija i aplazija 
kostne srži (Hart i sar, 2013). 
Slika orhitisa je veoma slična neoplazmama. 
Često je prisutna ekstratestikularna tečnost i 
povećanje epididimisa. 
Benigna hiperplazija prostate, prostatitis, 
apsces, prostatična i paraprostatična cista, kao i 
neoplazme čine najčešća patološka stanja ove 
akcesorne polne žezde (Johnston i sar, 2000). 
Hiperplazija prostate je često oboljenje starijih 
pasa koje nastaje delovanjem androgenih i 
estrogenih hormona. Vremenom dolazi do 
fibroziranja tkiva, što posledično dovodi do 
kompresije uretre i otežanog mokrenja. Unutar 
parenhima mogu biti prsutne ciste različitog 
broja i veličina. Solitarne ciste mogu biti 
dovoljno velike da dovedu do opstrukcije 

uretera, a posledično i do hidronefroze (Lukač i 
sar, 1994). 
Neoplazme prostate uglavnom su maligne 
prirode i u velikom postotku metastaziraju u 
regionalne limfne čvorove, kosti i pluća (Atalan 
i sar, 1999). Za razliku od benigne hiperplazije, 
dolazi do razaranja kapsule i širenja u okolno 
tkivo. Najčešće se javljaju adenokarcinomi i 
nediferencirani karcinomi. 
Patološke promene jetrinog parenhima dele se 
na difuzne promene jetre, hemangiome i 
cirkumskriptne (fokalne) lezije jetre (Penninck i 
sar, 2013). Difuzne lezije mogu biti 
inflamatorne, metaboličke i vaskularne. Fokalne 
lezije jetre mogu biti primarni i benigni tumori. 
Vaskularni tumori su najčešći primarni tumori 
jetre uopšte. Kapilarni hemangiomi 
predstavljaju hiperehogenu fokalnu leziju, 
odlično ograničenu od okoline bez 
hipoehogenog haloa, koji se obično viđa u 
malignim tumorima, mada mogu biti i prolaznog 
karaktera, kao i da se pojave na novom mestu u 
parenhimu (Cruz-Arambulo i sar, 2004). 
Najčešće su okruglasti. Ponekad mogu biti 
hipoehogeni sa sitnim, brojnim internim ehoima. 
Adenomi su okrugle fokalne promene koje 
mogu biti i hiper i hipoehogene. Često su 
multipli i onda mogu da pokažu različitost 
ehostrukture. Nodularna hiperplazija je obično 
hiperehogena. Ovi benigni tumori su 
inkapsulirani i imaju dobre ograničene ivice. 
Često su prostrani i mogu biti multipli. Poneki 
su izoehogeni. Maligne tumore jetre čine: 
hepatocelularni karcinomi, fibrolamelarni 
hepatokarcinomi i holangiokarcinomi 
(Marković i sar, 2003). Ehogenost 
hepatokarcinoma zavisi od njegove tkivne 
strukture, odnosno od toga da li je bogat krvnim 
sudovima, mastima ili vezivnim septama. 
Bogatstvo u mastima daje hiperehogeni izgled. 
Ako se radi o solitarnom tumoru obično je 
veoma krupan, režnjevit. Tumorske mase su 
dosta dobro ograničene od okoline, sa 
hipoehogenim haloom. Hepatokarcinom ima 
tendenciju invazije vena. Hepatokarcinomi su 
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dobro vaskularizovani i mogu da krvare 
spontano.  
Metastaze u jetri su najčešće multinodularne, 
brojne, ali postoje i solitarne (Cuccovillo i sar, 
2002). Kod metastaza u jetri nalazimo promene 
u konturama jetre i abnormalnosti tkiva. U 
metastazi se ultrazvukom ponekad može videti 
kalcifikacija u trenutku kada se ona još ne vidi 
na rentgenu. Ovakve kalcifikacije se najčešće 
vide u mucinoznim adenokarcinomima kolona, 
ili u karcinomu ovarijuma. U metastazi može da 
se razvije nekroza. U tom slučaju govorimo o 
nekrotičnim metastazama. Nekroza može da se 
dogodi spontano u koliko veličina metastaze 
pređe 6-7 cm. Dilatacija intrahepatičnih žučnih 
puteva može pratiti metastaze (Lukač i sar, 
1994). Do ovoga dolazi zbog kompresije 
izazvane metastazama. Hepatične vene takođe, 
mogu da promene izgled zbog metastaza. Vene 
uz metastaze su izmenjene, deformisane ili 
razorene. Može doći i do komprese ili invazije 
portne vene i njenih grana. Eksperimentalne 
studije pokazuju da stepen vaskularizacije 
metastaza utiče na njen izgled (Cuccovillo i sar, 
2002). Uopšte hipervaskularne lezije su 
ehogene, a hipovaskularne su anehogene. 
Najčešće se uz ove promene vidi i 

splenomegalija i retroperitonalna limfadeno-
patija. 
Kao posledica intoksikacija, poremećaja 
metabolizma, hronične kongestije i nekih 
infektivnih agenasa nastaje ciroza jetre. U 
diferencijaciji ciroze od metastatskih nodusa 
mora se paziti na koeficijent atenuacije i konture 
jetre. U cirozi je atenuacija pojačana, a konture 
postaju bikonveksne (Stowater i sar, 1990). 
Veličina jetre može biti od pomoći. U cirozi jetra 
se postepeno smanjuje, a u metastatskim 
promenama jetra je rapidno povećana. Povećana 
atenuacija vidi se samo u cirozi. Splenomegalija 
i dilatirana v.lienalis javlja se samo u cirozi.  
Portna hipertenzija nastaje kao rezultat intra i 
ekstrahepatičneotežane portne cirkulacije, zbog 
ciroze, fibroze, steatoze, primarnih i 
metastatskih tumora (Lukač i sar, 1994). Zastoj 
u portnoj cirkulaciji dovodi do primarnog 
uvećanja jetre, promene strukture parenhima i 
proširenja vene porte i njenih grana. Sekundarno 
se razvija splenomegalija, kolateralna 
cirkukacija i ascites. 
Takođe, metaboličke bolesti jetre su praćene 
promenom veličine jetre, ponekad i ehostrukture 
parenihima. 

 
ZAKLJUČCI 

 
Ultrazvučnom dijagnostikom se pored primarnih 
promena na genitalnom traktu, kako mužjaka 
tako i ženki, mogu vizuelizovati i posledične 
promene na parenhimatoznim organima.  
Promene na jetri kao posledica primarnog 
oboljenja reproduktivnog trakta ženki mogu biti 
cirhosis hepatis, kao i fokalne promene koje 
izazivaju hepatomegaliju i mehanički 
ugrožavaju pancreas. 
Kod mužjaka tumori prostate izazivaju 
inkontinenciju urina, stvaranje fibrinskih 

naslaga u početku kao polipa koji kalcifikuju, do 
stvaranja komora sa zaostalom mokraćom, 
saćastog izgleda, dilatacijom bešike koja ne 
može da se prazni. 
Zahvaljujući ultrazvučnoj dijagnostici su se 
proširila znanja u veterini kao i opseg primene 
lekova.  
Glavni izazov ordinirajućeg veterinara je da 
zahvaljujući ultrazvučnoj dijagnostici 
pretpostavi primarno oboljenje, a ne da leči 
posledična. 
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Abstract: Ultrasound Real time 2D diagnostics, being an available and non-invasive method, is 
successfully used in human medicine, veterinary medicine and biology to diagnose both 
physiological and pathological conditions. In the case of small animals, the ultrasound is often used 
to diagnose gravidity, number, size and vitality of fetuses as well as to diagnose pathological 
conditions present in the genital tract, and is also used to examine testicles and prostate of male 
animals. Today's advanced use of the ultrasound diagnostics provides us with an opportunity to 
detect numerous pathological conditions of reproductive tract of both female and male animals, and 
those conditions directly affect health status of other internal organs. The aim of this study is to 
diagnose primary genital tract disorders using the ultrasound diagnostics, as well as proving its 
connection to the changes in parenchymal organs. The ultrasound examination was performed on 
the total of 12 dogs, 6 male and 6 female dogs. Ovaries, uterus and the organs in the abdominal area 
were examined using a transducer ranging from 5 to 8 MHz. A transducer of 7.5 MHz was used to 
examine prostates and testicles. The patients were in dorsal position. Three out of six examined male 
dogs exhibited changes on their prostates, and the remaining one had a tumor on the testicles. Cystitis 
and hyperplasia of prostate were also found upon the examination of these dogs. One out of six 
examined female dogs, had cystic endometrial hyperplasia, three of them had pyometra, and one of 
them was diagnosed with an follicular cyst. In addition to these pathological conditions, changes 
were noticed in the liver and pancreas. Along with the detection of primary changes in the genital 
tract of both male and female animals, the ultrasound diagnostics can be used to discover consequent 
changes in parenchymal organs. 
Key words: ultrasound, genital tract, parenchymal organs, dogs 
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INTRODUCTION 

 
Ultrasound Real Time 2D Diagnostics, as an 
available and non-invasive method, is 
successfully used in medicine, veterinary and 
biology, for the diagnosis of both physiological 
and pathological conditions (Marković et al., 
2003). The use of this method was pioneering in 
the early diagnosis of pregnancy in the eighties 
and then generally accepted in human medicine, 
which the physicians introduced in experiments 
and everyday clinical practice. Today, this 
diagnostic procedure is almost irreplaceable in 
everyday clinical practice. The best description 
of this method is that it represents a stethoscope 
of doctors and veterinarians of the 21st century. 
Massive application of ultrasound diagnostics 
brought about facing very high prices of the 
device, but massification and technological 
advancement made this method available in 
wide practice (Lukač et al, 1994). As for 
veterinary clinical practice, ultrasound has made 
revolutionary progress both in large animals and 
small ones. The use of ultrasound diagnostics in 
dogs and cats has improved diagnostic 
reliability, broaden the use of drugs in various 
pathological conditions and allowed a 
veterinarian to find out what is happening in the 
patient's body. Many of the diagnoses that are 
being made today were once completely 
concealed and left more to pathologists than 
clinicians. In small animals, ultrasound is often 
used in the diagnosis of gravity, number, size and 
vitality of the fetus, as well as for the diagnosis 
of pathological conditions occurring in the 
genital tract, and prostate and testicular 
examination in males (Vogas et al, 1996). 
Ultrasound diagnostics also allows us to inspect 
the functional state of other organs such as the 
heart, liver, pancreas, kidneys, adrenal glands, 
thyroid, lungs. 
 
The greatest challenge in ultrasound diagnostics 
is the huge range in the size of patients who are 
the subject of research and diagnostics in 

veterinary practice. The weight of patients in 
small animal practice varies from 0.5 to 75 kg. 
This fact itself poses the question of setting up 
an objective diagnosis. When comparing the use 
of ultrasound diagnostics in human and 
veterinary practice, it is noticeable that 
variations are far greater when examining small 
animals. In addition, the structure of dog's and 
cat's bodies in relation to the human body 
construction is completely different (Marković 
et al., 2003). Dogs and cats have a narrow, deep 
trunk, chest and abdomen while humans are 
more plump with broad abdomen. 
Although there is a large difference, one must 
not forget that the essence of the ultrasound 
examination is the ability to absorb ultrasound 
waves from different tissue densities. The 
collagen on the surface of the capsules of all 
internal organs plays a key role, which defines 
the application of ultrasound diagnostics in 
small animals, and leaves the possibility of high 
resolution and definition of physiological 
conditions or changes in internal organs, which 
are located in a relatively small area (Marković 
et al, 2003).This diversity in body construction 
is also crucial when it comes to the selection of 
adequate ultrasonic probes used in clinical 
veterinary practice (Lukač et al, 1994). 
 
The probes used in ultrasonic diagnostics have 
the same circumference as in human medicine. 
Ultrasonic probes used in clinical practice are 
electronic and are divided into linear, sectoral 
and convex probes. In linear probes, the crystal 
batteries are activated one after the other, the 
image produced is rectangular in shape, with the 
dimensions equal to the probe. In electronic 
sector probes, the activation of crystal batteries 
is carried out according to a special rule, based 
on phase delay in order to obtain a characteristic 
sector image. In covex probes good sides are 
used and the defects of both types of probes are 
significantly reduced. A special construction of 
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this type of probes has increased the angle at the 
top - the main lack of a sector probe, and the lack 
of a linear probe which gives only the image of 
what is directly below it has also been 
eliminated. The convex probe has a large field of 
view at the top, and it can also visualize hidden 
parts. 
 
Fortunately, in today's clinical practice, due to 
technological advancement, it is not necessary to 
have multiple probes of different frequencies 
since today's devices have the ability to regulate 
the probe frequency in the device itself. The 
need for different probes consists only in the 
need of a veterinarian to work with endorectal, 
cardiological or most often transabdominal, 
multi-frequency probes that can cover the largest 
extent of his examination (Skrobonja, 2003). 
Ultrasound devices that are used today in clinical 
veterinary parasites have a wide range 
depending on the needs and possibilities. Thus, 
veterinarians generally use devices that are more 
or less portable and multifunctional. Today, there 
are devices that, besides 2D Reall Time, have the 
option of using color doppler ultrasonography 
(CD), which is a more advanced technological 
variant. They require continuous learning and 
training and bring a more advanced and more 
accurate approach in the diagnostic process. 
Color Doppler presents a non-invasive 
evaluation of the flow through blood vessels of 
the genital organs in a two-dimensional, high-
resolution image. Identification or mapping of 
blood vessels and blood flows is achieved by 
changes in the direction of wave motion in 
relation to the probe. The blood flow toward the 
probe is mapped in red. Blood flow from the 
probe in blue. Variations in the frequency of the 
CD waves make a change in the color of the 
basic colors: Darker color shade is proportional 
to the lower flow rate and vice versa. The 
laminar flow is marked with red or blue color. 
The green color identifies the existence of 
turbulent movement: lighter shades of green 
color are concordant with greater turbulence. If 
it takes place toward the probe, it is visualized in 

yellow, and in indigo blue after insonated wave. 
(Đukić, 2003) 
Reproductive organs as subjects of ultrasound 
examination are divided into female and male 
reproductive organs. The result is more delicate 
due to to the size of the animal being examined. 
The examiner very often has to adapt to the size 
of the animal which dictates the range and the 
frequency of the probe being used or the depth 
at which the body is examined. Ultrasound 
examination is therefore best done by the 
standard protocol and in the same position of the 
body, since there is already a delicate number of 
variations that primarily depend on the patient 
itself, and if the examiner disrupts the approach 
during the examination, the adjustment of the 
eye and the work of the hand can easily lead to 
confusion and misinterpretation. As many 
experts in this diagnostic area claim, the device 
never fails, but those who read and interpret the 
image on the monitor may be wrong. Examining 
the animal in the back or standing position 
provides the greatest commotion during the 
examination. If some of the abdominal organs 
are not displayed during the examination, a 
better position should be provided and work out 
of these standards, but only after some key 
elements of diagnosis are set. This primarily 
refers to kidneys or liver. It is mandatory to note 
that for the examination of the heart that can be 
an organ affected by the consequences of 
primary pathological changes on the 
reproductive tract, lateral decubitus position is 
necessary. 
In the ultrasound examination of the genital 
tract, it is best to comply with the examination 
protocol. Ultrasound examination of the genital 
tract in small animals is rarely performed under 
conditions where the patient is prepared, with 
empty stomach and full bladder (Klein, 1996). 
These are the conditions anyone would want in 
order to have urine transparency in the access to 
the cervical os and bifurcation, and then the 
uterine horns and ovaries without interfering 
intestinal gasses. Due to the minimal absorptive 
power of body fluids and better tissue 
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transparency obtained when ultrasonic waves 
pass through tissues of different densities, the 
echo of the wave received on the monitor screen 
of the ultrasonic device gets on the quality of 
resolution even with poorer devices. 
 
The examination itself begins with the 
preparation, shaving of the hairy covering to 
prevent creation of air pockets that would disturb 
the existence of a homogeneous whole of the 
ultrasound image. For female and male patients 
it is best to be lying on back during the 
examination which occurs from the caudal 
portion of the pelvic cavity and cranially along 
the linea alba to the sternal bone. For both 
categories of patients, females and males, 
bladder fullness makes the examination far more 
objective. Full bladder is a key landmark for 
defining the size of the liver and spleen. In dogs 
and cats, given the very large number of breeds 
and mixed breeds, there are no standards present 
in human medicine. Hepatomegaly as a 
diagnosis is defined when the caudal edges of 
the liver lobes cross the transversal line of the 
full bladder to the pelvis. The same applies to 
splenomegaly. 
 
In everyday clinical practice we perform 
ultrasound examination of the uterus, uterus 
horns and ovaries (Diez et al, 1998). The 
possibility of visualization does not depend on 
the size of the patient, but on the relaxation of 
the intestine from the contents and gases or 
bladder fullness. This is the most basic rule in 
ultrasound diagnostics. The biggest problem for 
veterinarians is the fact that almost 90% of 
patients are unprepared, and that makes 
examinations almost always in the zone of 
interventional ultrasound (Marković et al, 2003). 
Increased or altered prostate and changes in the 
testicles can be detected by routine ultrasound 
examination, even in those cases where the 
characteristic clinical picture does not occur. The 
advanced application of ultrasound diagnostics 
has led to the possibility that today many 
pathological conditions of the reproductive tract 

of both female and male animals, which directly 
influence the health condition of other internal 
organs, can be linked. In some diseases, changes 
that occur are the result of mechanical or 
metastatic occurrences, functional disturbances. 
The consequences are also known to be reflected 
by changes in the skin, which can often be 
misled by inexperienced treatment. 
 
Female genital tract 
 
In small animals it is very difficult and delicate 
to perform an ultrasound examination of the 
ovaries, since the size of the ovaries varies from 
0.5 to 2cm, and the size of the patients is from 
0.5 to 75 kilograms (Klein, 1996). Thanks to 
structures such as follicle, yellow body and 
corpus luteum cyst, we can identify and examine 
the ovaries at the stage of proestrus, estrus and 
metestrus. The ovaries are oval in shape, located 
caudally and often laterally to the cranial pole of 
the kidney, which is anatomic landmark for 
localizing the ovary. The appearance of the 
ovary varies during the cycle. 
 
A normal, non-gravid uterus is unobtrusive and 
difficult to visualize in small animals. The best 
way to recognize the uterus is an examination 
that begins from the neck of the filled bladder 
that opens the "window" with its transparency 
and provides the possibility of visualizing the 
cervix, the uterine body and bifurcation. There is 
also the vena cava caudalis. They cannot be 
mistaken one for another since the uterine walls 
are recognized by hyperechoic look due to 
increased absorption of ultrasonic waves. 
(perimetry, myometrium and endometrium). The 
regularity of wall continuity is preserved in 
proestrus and estrus, while during anestrus the 
walls are more or less irregular. The walls of the 
vein are uniform and hypoechogenic. The uterus 
is most easily recognized in the caudal abdomen, 
where it looks like a tubular structure between 
the urinary bladder (ventral) and the descending 
colon (dorsal) (Lukač et al, 1994). 
The size of the uterus is variable and depends on 
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the size of the animal, the number of previous 
deliveries, and uterine cycle phase. Due to the 
presence of the gut and their contents, the uterus 
and uterine horns can be visualized only in 
segments, never in continuity, but this is enough 
for a valid examination. The diameter is 
important for the examiner, as well as the 
possible presence of purulent contents, which is 
characterized by the presence of corpuscles of 
the echogenic or hyperechogenic character. The 
uterus consists of the following 3 tissue layers: 
the internal mucosa, the muscularis, and the 
serosa. Endometrium and myometrium usually 
can not be separated. The thin echogenic rim is 
visible peripherally. In non-gravid uterus the 
body is visible, while the horns of the uterus are 
lost in the parts of the small intestine and the 
mesenteric fat tissue. The uterus differs from the 
small intestine by the absence of peristalsis, the 
lack of intraluminal gas and the absence of 
layers characteristic for the small intestine. 
Pathological conditions that occur on the female 
genital tract are different kinds of 
endometriosis:pyometra, hemometra, cystic 
endometrial hyperplasia with characteristic 
rosary-like appearance, ovarian tumors and 
ovarian cysts.(Klein, 1996). 
 
Male genital tract 
 
Normal testicles are echogenic to 
hypoechogenic and have a fine, homogeneous 
echo structure. The testis is covered by a thin, 
hyperechoic tissue layer known as the tunica 
albuginea. In saggital scans a central 
hyperechoic line that represents the mediastinum 
testis is visible, whreas in transverse scanning 
the mediastinum appeared as a hyperechoic 
focus. Testicle size is directly related to body 
weight. The head and tail of the epididymis are 
located on the cranial and caudal pole of the 
testis, while the epididymal body is located 
along the dorsal aspect of the testicle. Compared 
to the parenchyma of the testis, epididymis are 
hypoechoic and have coarser structure. The 
location, size and appearance of the prostate 

depends on the dog's age and whether the dog is 
castrated or not. The healthy prostate in young 
and uncastrated dogs of the middle age builds a 
homogeneous, medium to fine structure, 
surrounded by a thin, hyperechogenic capsule 
(Atalan et al., 1999). The prostate is bordered 
cranially by the bladder, ventrally by the pelvic 
floor and ventral abdominal wall, and dorasally 
by the rectum. In the longitudinal scan the 
prostate is round to oval. In sexually immature 
and neutered dogs, the prostate is significantly 
smaller, with relatively hypoechoic and 
homogeneous structure. The pathological 
changes in testis most commonly encountered in 
male animals are hydrocele, varicocele, tumors 
and orchitis of different etiologies. The changes 
that can be identified in the prostate are 
intraprostatic cysts, hyperplasia, tumors, extra-
prostatic cysts.  
 
Abdominal organs 
 
The liver position depends on body built, the 
breadth of the ribs and the liver size. The contour 
of the liver is caudally bordered by the right 
kidney contour, and cranially by the diaphragm. 
Changes in intrathoracic and intraabdominal 
pressures can affect the position. Thus, the liver 
is cranially shifted in case of abdominal cancer, 
ascites, relaxation or rupture of the diaphragm 
and atelectasis (Cuccovillo et al., 2002). It is 
caudally shifted in higher pleural effusion and 
hepatomegaly. Determining the size of the liver 
is unreliable because the shape and position of 
the liver are individually variable. The liver has 
homogeneous parenchyma. It consists of fine 
grainy echoes, of medium intensity and the same 
strength in all parts of the liver. However, 
attenuation of echoes in deep layers does not 
have to be pathological. Normal liver 
echogenicity is somewhat stronger than 
echogenicity of the kidney, and less than that of 
the pancreas. In the liver parenchyma there are 
circular and tubular structures that represent 
blood vessels. Portal vein branches converge 
toward liver hilus and their walls are 
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hyperechoic. Hepatic vein branches converge 
cranially, their contours are smooth and gentle 
without the echogenicity of the vein walls. This 
differentiation is possible only in larger vessels. 
Intrahepatic bile ducts are not seen if their lumen 
is not dilated. 
 
Pathological changes are clearly visible in the 
ultrasound, and are the result of primary diseases 
(cirrhosis hepatis and focal changes) for which 
we are unsure of whether they are malignant or 
benign. They represent limited changes in 
irregular oval shapes which, by their 
hyperechogenicity, deviate from normal hepatic 
parenchyma. Their presence in the liver may be 
solitary or multiple. With their total surface they 
reduce the functional activity of the organ and 
affect the prognosis and further course of 
treatment. Metastatic changes as tumor changes 
are clearly limited, irregular structures, 
containing hyperechogenic structures like the 

beds between which there are collections of 
liquid anechoic content (Mattoon et al., 1995). 
Liver tumors are most commonly localized in 
the liver hilus and are rarely available during the 
examination given that they are in the 
retroperinum. Tumor formation in the liver hilus 
eventually leads to weakness of the right heart 
and point to an ultrasound cardiologic 
examination. The presence of these newly 
formed changes leads to the enlargement of the 
liver tissue and the displacement of the left lobe 
to the celiac trunk which is recognized by the 
anechoic shadow in the shape of "mustache". 
Pathological formation in the liver also exerts 
pressure and shift the left lobe to the pancreas, 
which can be seen by dilatation of common bile-
duct which has the same opening, papilla major, 
as pancreatic duct. Pancreas is an organ that is 
extremely difficult to detect in dogs except in the 
cases of these pathological conditions of the 
liver or the pancreas. 

 
MATERIAL AND METHODS 

 
Ultrasound examination was performed on a 
total of twelve dogs. The six dogs were male and 
the other six females. Dogs were between 4 and 
8 years old. The ovaries, uterus and abdominal 
organs were examined with the probes in the 
range of 5 to 8 Mhz. We used Toshiba color 
doppler ultrasound, a stationary device with 
multi-frequency probes, convex and linear type. 
The patients were placed in dorsal lying 
position. A probe of 7.5 MHz was used to 
examine the prostate and the testicles, with the 
patient placed in dorsal lying position. Position, 
shape, size, contours, parenchyma, 
vascularisation and echostructures of the liver 
were examined with ultrasound. Longitudinal, 
transverse, oblique and intercostal cross-
sections were used for the examination of the 
liver. Longitudinal cross-section was used for 
observation of the left and right lobes, 
diaphragm cupola, for longitudinal diameter 
measurement and for observation of large blood 
vessels, bile ducts and gallbladder. This cross-

section is made by placing the probe vertically 
on the costal margin and moving in the medial 
and lateral direction with slight rotation. The left 
lobe was examined using cross section, its size 
was measured and the shape and echostructure 
of both lobes was observed. The probe was first 
positioned in the transverse direction below the 
xiphoid process then it was angulated in a 
direction parallel to the costal margin, and 
shifted cranially and caudally with fan-like 
rotation at each shift. Right oblique scan of the 
liver was performed vertically on the costal 
margin and the left one parallel to it. Liver 
parenchyma of both lobes was examined as well 
as gallbladder and blood vessels. Intercostal 
scans were performed in the left lateral 
decubitus of the patient in a quiet respiration. 
The probe was placed in any intervertebral 
space, parallel to the ribs, and the central part of 
the liver with blood vessels was shown. 
Pathological changes in the liver parenchyma 
are divided into diffuse changes, hemangiomas, 
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and focal liver lesions. 
 

RESULTS 
 
Of the six males examined, three had changes of 
the prostate. Prostatic hyperplasia is diagnosed 
in two dogs, while intraprostatic cyst is 
diagnosed in one dog. Cystitis, hydronephrosis 
and adrenal gland hypertrophy were also 

observed in these dogs. Testicular cancer was 
found in one male. In addition to tumors, 
prostatic hyperplasia and cystitis are diagnosed. 
The remaining two males did not have 
pathological changes in the genital organs. 

 
 
Of the six examined females, one had cystic 
hyperplasia of the endometrium, three were 
diagnosed with pyometra, while one was 
diagnosed with follicular cyst of the ovary. In 

addition to these pathological conditions, 
changes in the liver and pancreas have been 
identified. One female had no pathological 
changes in the genital organs. 

 

prostatic 
hyperplasia 

33% 

intraprostatic 
cysts 17% 

testicular 
cancer 17% 

without 
disease 33 % 

Graph 1. Results of ultrasound examination of male dogs 
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DISCUSSION 
 
Cysts and neoplasms are the two most common 
pathological conditions of the ovaries (Marković 
et al., 2003). Cysts produce estrogen, which is 
deposited in the body and acts as a carcinogenic 
hormone (Klein, 1996). The target organ for the 
development of tumors primarily are mammary 
gland, liver, lung, pancreas and spleen. Tumors 
can be benign or malignant, but malignant 
carcinomas, sarcomas, and adenocarcinomas are 
most common. Primary tumors of the ovaries 
can be induced by primitive epithelium, stromal 
cells and surface (coelomic) epithelium (Diez et 
al., 1998). All stromal tumors of sex glands share 
a tendency to be hormonal and thus produce 
signs of hyperestrogenism, masculinisation or 
persistent anestrous. Physiologically, 
hemorrhage may occur during ovulation and 
diagnosing a hemorrhage can be very 
complicated. At places where haemorrhage has 
occurred, there may be a formation of adhesions 
due to the presence of vascular fluid. Adhesions 
are formed between the ovary (bursa ovarica) 
and omentum (Cruz-Arambulo et al, 2004). 

When the adhesion occurs, there is often 
unilateral occurrence of ovarian tumors. 
Newborn ovarian tumors compromise omentum 
and binding to it continues its development. 
There is usually a spread of micromethastases 
after cyst rupture within the neoplasm or 
invasion of the tumor through the ovary capsule 
(Meuten, 2017). Consequently, ascites and 
abdominal distension can be caused by lymph 
blockade. Such processes often develop 
metastases because they are leaning against large 
vessels of omentum, which is highly 
vascularized and connected with the digestive 
tract. The liver is the most common site of 
metastatic spread, mainly through a portal 
system that drains most of the abdominal 
structures (Nyland et al, 1983). 
In dogs, metastatic neoplasms of the liver are 
approximately three times more likely to occur 
compared to primary neoplasms. Variable tissue 
characteristics in primary and metastatic 
neoplastic processes, including tissue density, 
vascular pattern, necrosis, fluid, and 
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Graph 2. Results of ultrasound examination of female dogs 
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calcification, cause a variable ultrasonographic 
display (Klein, 1996). Focal hypoechoic lesions 
with hyperechoic center called target lesions, are 
usually metastases. Early studies show that in 
the finding of at least one target lesion in the 
liver or spleen, there is a positive correlation of 
74% for malignancy in small animals 
(Cuccovillo et al., 2002). Other signs indicating 
malignancy are the size of the lesion (more than 
3 cm) and the presence of peritoneal effusion. 
Additional charachteristics for distinguishing 
malignant from benign liver neoplasms can be 
established using CT as well as tumor-markers. 
The most common pathological conditions of 
the uterus are: cystic hyperplasia of the 
endometrium, mucometra, hematometra, 
hydrometra, pyometra, segmental pyometra, 
granulomas and tumors of the uterus (Voges et 
al., 1996). The cystic hyperplasia of 
endometrium has hormonal etiology and usually 
preceds pyometra. Intraluminally there can be 
sterile mucus which causes hydrometra or a 
mucometra, depending on the degree of 
hydration of the mucin. In bitches, cystic 
hyperplasia of endometrium occurs under the 
influence of progesterone, but its initiation 
occurs under the influence of estrogen from the 
ovary (Klein, 1996). Due to the effect of 
progesterone, endometrium is susceptible to 
infection which causes cystic hyperplasia of the 
endometrium develop into pyometra. Changes 
outside the genital tract that accompany 
pyometra are expressed in the form of expressed 
cahexia, metabolic disorders and 
glomerulonephritis caused by immune 
complexes (Klein, 1996). These secondary 
changes are especially noticed in bitches and can 
lead to intoxication with fatal consequences. 
Leiomyomas are the most common tumors of the 
bovine uterus. They appear as multiple 
neoplasms, not only in the uterus, but also in the 
cervix and vagina. They are often associated 
with other disorders, such as cystic hyperplasia 
of the endometrium, follicular cysts and tumors 
of the mammary glands. Estrogen probably 
plays a significant role in the development and 

maintenance of this neoplasm in bitches. 
Bladder cancer, especially in the bitches older 
than 8 years, are often malignant and results in 
metastases to the mammary gland (Mattoon et 
al., 1995). Mammary gland cancers represent 
one of the most common tumors in female dogs, 
and most attention is devoted to the effect of 
stereoid hormones on tumorigenesis. Receptors 
for estrogen, progesterone and prolactin have 
been detected on normal and tumor cells of the 
mammary gland. About 40 to 60% of benign and 
malignant mammary tumors are positive for 
these receptors. Early castration, up to 2 years of 
age, has a protective effect and reduces the 
likelihood of mammary gland tumor in female 
dogs. 
Of the pathological conditions on the testicles, 
neoplasms are the most common ones. In 
addition, they are often diagnosed with: orchitis, 
epididymitis, granuloma, abscesses, hematoma, 
hydrocele, varicocele, cryptorchidism and 
scrotal hernia (Johnston et al., 1991a). Testicular 
tumors can originate from the germinal 
epithelium (seminoma and teratoma) or 
interstitial cells (Sertoli-Leydig cell tumors) 
Seminomas often occur in cryptorhide and show 
local invasiveness, while teratomas are benign 
and occur predominantly in young animals. 
Sertoli cells tumor is most commonly found in 
dogs, giving metastases in the internal iliac 
lymph node. Tumor cells can produce estrogen 
and lead to hyperestrogenism that is manifested 
by gynaecomastia and alopecia in male animals, 
and bone marrow aplasia develops in some cases 
(Hart et al, 2013). The picture of orchitis is very 
similar to neoplasms. Often there is 
extratesticular fluid and an increase in 
epididymis. Benign prostatic hyperplasia, 
prostatitis, abscesses, prostatic and paraprostatic 
cysts, as well as neoplasms, are the most 
common pathological conditions of this 
accessory sex glands (Johnston et al., 2000). 
Prostatic hyperplasia is often a disease of older 
dogs resulting from the action of androgenic and 
estrogenic hormones. Over time, tissue fibrosis 
develops, which results in compression of the 
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urethra and difficulty urinating. In the 
parenchyma, there may be cysts of varying 
numbers and sizes. Over time, tissue fibrosis 
develops, which results in compression of the 
urethra and difficulty in urinating. Cysts of 
different numbers and sizes may be present 
within the parenchyma. Solitary cysts can be 
large enough to lead to ureteral obstruction, and 
consequently to hydronephrosis (Lukač et al, 
1994). Prostatic neoplasms are mostly malignant 
in nature and in large percentage metastasized to 
regional lymph nodes, bones, and lungs (Atalan 
et al., 1999). Unlike with benign hyperplasia, 
there is capsule destruction and spread into the 
surrounding tissue. The most common are 
adenocarcinomas and undifferentiated 
carcinomas. 
Pathological changes in the liver parenchyma 
are divided into diffuse changes in the liver, 
hemangiomas and focal liver lesions (Penninck 
et al, 2013). Diffusive lesions can be 
inflammatory, metabolic and vascular. Focal 
liver lesions can be primary and benign tumors. 
Vascular tumors are the most common primary 
liver tumors in general. Capillary hemangiomas 
represent a hyperechoic liver lesion, well-
limited from the environment without a 
hypoechoic halo usually seen in malignant 
tumors, although it may also be transient in 
nature, as well as appear in a new location of 
parenchyma (Cruz-Arambulo et al 2004). They 
are usually rounded. Sometimes they can be 
hypoehnogenic with small, numerous internal 
echoes. Adenomas are round focal changes that 
can be hyper and hypoechoic. They are often 
multiples and then they can show the difference 
in the echostructure. Nodular hyperplasia is 
usually hyperechoic. These benign tumors are 
encapsulated and have good limited edges. They 
are often large and can be multiple. Some of the 
are isoechoic. Malignant liver tumors include: 
hepatocellular carcinomas, fibrolamellar 
hepatocellular carcinoma and 
cholangiocarcinoma (Marković et al., 2003). 
 
Echogenicity of hepatocarcinoma depends on its 

tissue structure, whether it is rich in blood 
vessels, fats or connective tissue. Significant 
amount of fat gives a hyperechoic look. When it 
comes to solitary tumor it is usually very large 
and lobatus. Tumor masses are fairly well-
restricted from the environment, with a 
hypoechoic halo. Hepatocarcinoma has a 
tendency to invade veins. Hepatocarcinomas are 
well vascularized and can bleed spontaneously. 
Metastases in the liver are usually multinodular, 
numerous, but there are also solitary ones 
(Cuccovillo et al., 2002). In liver metastases, 
there are changes in liver contour and tissue 
abnormalities. In liver metastases, there are 
changes in liver contour and tissue 
abnormalities. In metastases, ultrasound can 
sometimes detect calcification at a time when it 
is not yet seen on X-rays. Such calcification is 
most commonly seen in mucinous 
adenocarcinoma of colon or in ovarian cancer. 
Necrosis may occur in the metastases. In this 
case we are talking about necrotic metastases. 
Necrosis can occur spontaneously when the size 
of the metastasis exceeds 6-7 cm. dilatation of 
the intrahepatic bile duct can follow metastases 
(Lukač et al, 1994). This is due to compression 
caused by metastases. Hepatic veins can also 
change the appearance due to metastases. Veins 
with metastases are altered, deformed or 
destroyed. There may also be an invasion of the 
portal vein and its branches. Experimental 
studies show that the degree of metastatic 
vascularization affects its appearance 
(Cuccovillo et al., 2002). In general, 
hypervascular lesions are echogenic, and 
hypovascular are anechoic. Most commonly, 
along with these changes splenomegaly and 
retroperitoneal lymphadenopathy are also seen. 
Cirrhosis develops as a result of intoxication, 
metabolic disorders, chronic congestion and 
some infectious agents. In the differentiation of 
cirrhosis from the metastasis nodus, one must 
pay attention to attenuation coefficient and 
contour of the liver. In cirrhosis, attenuation is 
increased, and contours become biconvex 
(Stowater et al, 1990). Liver size can be helpful. 
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In cirrhosis the liver gradually decreases, and in 
the metastatic changes the liver is rapidly 
increased. Increased attenuation is seen only in 
cirrhosis. Splenomegaly and dilated v.lienalis 
occur only in cirrhosis. Portal hypertension 
arises as a result of intra and extrahepatic portal 
vein obstruction due to cirrhosis, fibrosis, 
steatosis, primary and metastatic tumors (Lukač 
et al, 1994). The halt in portal circulation leads 

to a primary enlargement of the liver, a change 
in the structure of the parenchyma, and the 
expansion of the portal vein and its branches. 
Splenomegaly, collateral circulation and ascites 
develop secondarily. Also, metabolic diseases of 
the liver are accompanied by changes in the liver 
size, and sometimes also in parenchymal 
echostructure. 

 
CONCLUSIONS 

 
Apart from primary changes in the genital tract 
in both males and females, ultrasound diagnosis 
can also visualize subsequent changes in 
parenchymatous organs. Changes in the liver as 
a consequence of the primary disease of the 
reproductive tract in females may be cirrhosis 
hepatis, as well as focal changes which cause 
hepatomegaly and mechanically endanger 
pancreas. In males, prostate tumors cause 
urinary incontinence, the formation of fibrin 
deposits starting with calcification process in 

polyps and then with formation of a honeycomb-
like unit with residual urine due to dilation of the 
urinary bladder. 
 
Thanks to ultrasound diagnostics, veterinary 
knowledge as well as the extent of drug use have 
expanded. The main challenge for an attending 
veterinarian is not to cure consequential diseases 
but to suspect a primary disease using 
ultrasound. 
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