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Xii
Utilizag&o da ultra-sonografia em ovinos e caprinopara sexar fetos e estimar a idade e o
peso fetal ao nascimentd

Aluna: Elielete Maria Pires de Azevedo

Orientador: Marcos Antonio Lemos de Olivefra

Resumo

Este trabalho, constituido de trés capitulos, fEmeobjetivos estabelecer pardmetros fetométriems germitam
estimar a idade de gestagdo (IG) e o peso fetahstimento com um ou dois exames ultra-sonografitEisrminar
o momento ideal de sexar fetos caprinos e ovinagpaoando o periodo médio de migracdo do tubércaita
entre sexo, raca e espécies, avaliar a acuradexa@gem fetal entre sexos, bem como definir osanedhplanos de
abordagem ultrasonografica para sexagem de fefmpoa e ovinos. No experimento do primeiro capitigram
monitorados 164 fetos das racas Dorper, Morada dvamara aos 30 e 45 dias de gestagdo, sendo radoso
comprimento céfalo-coccigeo (CCC), area do concépf), perimetro do concepto (PC) e volume do cptee
(VC) e area da vesicula (AV), perimetro da vesi¢BM) e volume da vesicula (VV). Todas as criaafopesadas
imediatamente ap6s o0 nascimento. As equagfes ndeneiaram existéncia de relacdo (P > 0,05) enfre o
parametros fetométricos e o peso fetal ao nascomémdavia, mostraram alta correlagéo (P < 0,05) eocidade
gestacional e dentre os parametros, sendo o coeqiomcéfalo-coccigeo o que apresentou maior efi@én
Baseado nos resultados concluiu-se que aquelesgitnaassociado com equagdes de regressao linspedfeas,
pode ser utilizado para determinar a idade gestatidlo experimento do segundo capitulo foram neoaitos com
ultra-som 317 fetos em intervalos de 24 horas,@oa® 60° dias de gestacdo em ovelhas e do 400°adie® em
cabras, com ultra-som. O tempo médio de migracddGma espécie ovina (41.3 + 3.1 dias) foi menok ((05)
que na espécie caprina (47.2 £ 2.3 dias) e neggries a migracao do TG dos fetos da raga de Sdanemis
tardia (P < 0.05) do que nas demais racas. Diavgaebkultados conclui-se que a sexagem fetal noeo¢ mais
precoce do que nos caprinos e que o sexo do faloiniliencia no tempo médio de migracdo do TG. No
experimento do terceiro capitulo foram avaliadaagems ultra-sonogréaficas de 280 fetos das espéafEia e
ovina submetidos a sexagem fetal entre o 40° &li@8°em cabras e 30° e 60° dias em ovelhas. Caelgile dos
planos visualizados, o longitudinal ventral foi smerado o mais eficiente para sexar fetos em amba&spécies
(52.86%), uma vez que sao captadas imagens dodpeificial de migracdo de tubérculo genital, além d
visualizagdo de outras estruturas, como cordaolizalbietas, glandula maméaria e prepucio e botsastrotal.

Palavras-chave ultra-sonografia, fetometria, sexagem, planamatgdbnograficos

Drese apresentada ao Programa de Pés-Graduaca@eomGieterinaria da Universidade Federal Rurd&elmambuco em 22.02.2007
( )Autor para correspondénciam@lo@dmv.ufrpe.hmaloufrpe@uol.com.pr




Xiii
Use of the ultrasound scan in ovine and caprine fagexing fetuses and appreciate the age of
gestation and the fetal weight to the birtff

Author : Elielete Maria Pires de Azevedo

Advisor: Marcos Antonio Lemos de Olivelra

Abstract

This work was divided in three chapters, had thedalve to establish fetal measurement parameterts allow
appreciate the age of gestation (IG) and birthl feteight with one or two ultra-sonografic examioas with, to
determine the ideal moment to sex goat and ovinergrs comparing the average migration period ofgbeital
tubercle between sex, race and species, to evahetecuracy of the fetal sexing between sexesglisas defining
the best plans for sexing of goat and ovine embrliyothe first chapter experiment 156 Dorper, Mard&tbva and
Damara embryos had been monitored, from 30 to 45 dhgestation, being measured the céfalo-cocdigegth
(CCCQC), area (AC), perimeter (PC) and volume (VCroficept and area (AV), perimeter (PV) and volulié)(of
the embryonic vesicle. All you create them had beeighed after the birth immediately. The equatibasl not
evidenced existence of relation (P > 0,05) betwtbenphotometric parameters and the fetal weighthé&obirth,
however, they had shown to high correlation (P @5Pwith the pregnancy age and amongst the parasete
CCC were what it presented greater efficiency.ha ¢éxperiment of as the chapter two 280 embrya4umour
intervals had been monitored, of the 30 to the ®p af gestation in the sheep and of the 40 to thd&y in goats,
with ultrasound. The average time of migrationtod TG in the ovine species (41, 3 + 3,1 days) wasdr (P <
0.05) that in the goat species (47,2 + 2,3 dayd)imarhis species, the migration of the TG of thebeyos of the race
of Saanen was more delayed (P < 0.05) of thateéntdb much races. Ahead of the results concludasthie fetal
sexing in the ovine is precocious of the one thmathé goat ones and that the sex of the embryo matasfluence in
the average time of migration of the TG. In theaxipent of the third chapter 280 embryos from 2d@dles were
monitored , being examined goats between Days 406@nand sheeps on Days 30 to 60 of pregnancy, avith
ultrasound equipped with linear transducer (6.0 &M@ MHz), by transrectal via. Of the visualizethns,
longitudinal the ventral was considered most effitito sex foetus in both the species, a time dnatacquired
images of the initial period of genital tuberclegnation, beyond the visualization of other struesjras umbilical
lace, nipples, prepuce, mammary gland and esdratal

Keywords: ultrasonography, fetometria, sexing, ultra-soaéigrmplanes

@poctor 's Tese presented at Programa de Pés-Gé@mwemg Ciéncia Veterinaria of the Universidade FaldBural de Pernambuco of the
Eederal Rural University of Pernambuco on 02.227200

( )Corresponding Author halo@dmv.ufrpe.hmaloufrpe @uol.com.hr
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1 INTRODUCAO

A caprino-ovinocultura no Nordeste do Brasil ha tmyierdeu o rétulo de simples atividade
de subsisténcia e passou a ser encarada como temmaiiva de investimento no agro-negocio. A
necessidade de atender as exigéncias de mercadindentivado a importacdo de sémen,
embrides e animais com qualidade genética supeaier acelerar o melhoramento dos rebanhos
(BANDEIRA et al., 2004).

Essa nova realidade tem exigido controle maisvefgtara minimizar perda de produtividade
decorrente de alteragcbes na reproducdo e da maghatede animais com baixa eficiéncia
reprodutiva. O diagndstico precoce de gestacdosoawente qualifica, mas agrega valor ao
comércio de animais porgue racionaliza tanto aesadé manejo, contribuindo para adequar um
plano de nutricdo diferenciado para fémeas vazigestantes e até mesmo para fémeas com
gestacao simples e multipla, quanto as de comizaxgdlo de animais. (BANDEIRA et al., 2004;
REICHENBACH et al., 2004; SANTOS et al., 2004).

A utilizagdo da ultra-sonografia em paises desemas é uma pratica rotineira no controle
reprodutivo dos rebanhos por ser um método nasiviva de elevada precisdo diagnostica. No
Brasil ainda € de uso restrito, especialmente rggd@eNordeste que, segundo o IBGE (2004),
detém a maior concentracdo de caprinos e ovinos.

Com este trabalho objetivou determinar o momengalidle sexar fetos caprinos e ovinos,
definir os melhores planos para sexar esses fettayelecer parametros que permitam estimar a

idade de gestacao (IG) e o peso fetal ao nascimento



2 REVISAO DE LITERATURA
2.1 Ultra -som

O ultra-som em tempo real (modo-B) foi criado nzadi@d de 70 com a finalidade de
diagnosticar gestacdo e anormalidades fetais nacimechumana (HAFEZ e HAFEZ, 2000).
Somente na década seguinte € que Fowler e WillkiB80], na Australia, desenvolveram a
técnica para ovinos.

O desenvolvimento de equipamentos de ultra-sompdoScan-B com maior resolugao de
imagem e o aperfeicoamento dos transdutores nioso8ltanos determinaram maior acuracia e
rapidez no diagnostico de gestacdo, na determina@gdomumero de fetos nos pequenos
ruminantes e na visualizacdo do sexo (COUGHBROUGASTELL, 1998; NAN et al., 2001,
BURSTEL, 2002; BURSTEL et al., 2002). Além do alaatd, possibilitaram detectar afeccdes
dos orgaos reprodutivos masculinos (AHMAD et @93) e femininos (JANETT et al., 2001),
bem como diagnosticar anormalidades do Ubere (ANEBEN et al., 1993; FRANZ et al.,
2001).

O ultra-som emite uma frequéncia superior a 20 KHe nio é captado pelo ouvido
humano. Quando o transdutor do ultra-som € pressionabiiesopele ou a mucosa, sons emitidos
refletem-se nos 6rgdos ou estruturas internas derga e retornam como ecos Sonoros que sao
recebidos pelo mesmo transdutor e transferidos paquipamento que estad conectado. Neste
aparelho de ultra-sonografia, os sons, que naprefuadiciais ao organismo, séo eletronicamente
modificados e transformados em imagens de tempb qea podem ser imediatamente

visualizadas na tela de um monitor (GARCIA, 1997).
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O conjunto responséavel pela producdo e captac&o ot@as ultra-sonograficas é
constituido por um circuito eletrénico osciladom amplificador de poténcia e um transdutor
(CHRISTOPHER e MERRIT, 1998).

O aspecto fundamental da obtencé&o de imagens, kkmarsam, consiste na exibicdo em
tempo real em escala de cinza de modo B, em gusase as variagcdes na intensidade ou brilho
para indicar os sinais refletidos de amplituderdifte. Dessa forma, para gerar uma imagem
bidimensional (2D), sdo enviados pulsos multiplesitfra-som abaixo de uma série de linhas de
varredura sucessivas, construindo uma represeniade ecos que surgem do objeto sob
varredura (CHRISTOPHER e MERRIT, 1998).

De acordo com a capacidade do tecido em absowveeftetir as ondas sonoras, na
avaliagdo das imagens ultra-sonograficas séo adiig os termos anecoico, hiperecoico e
hipoecéico (BUCKRELL, 1988; CHRISTOPHER e MERRIB9B). As imagens anecoicas sao
escuras e oriundas dos liquidos que nao refleteon@as sonoras, as hiperecoicas séo brancas e
provém de tecidos com grande capacidade refleta@s kipoecdicas podem ser de maior ou
menor intensidade, variando nas tonalidades daicpa (BUCKRELL et al., 1986). As imagens
sdo traduzidas em duas dimensfes, permitindo faantiplacentomas, movimentos fetais,
fluidos e batimentos cardiacos do feto (ISHWAR,5)99

A sonografia com Doppler € uma forma de ultra-some, gpraticamente, possibilita
examinar todos os érgaos e, ao mesmo tempo, aeafiaro sangliineo que é representado por
um gréfico ou por cores, identificando bloqueiosadgrias, bem como dilatacbes venosas e
arteriais. A ginecologia e a obstetricia sdo egfidades que necessitam utilizar o Doppler
colorido para exame da circulacdo placentaria disam diagnostico precoce de disturbios do
desenvolvimento fetal relacionados com insufici@rgrculatéria placentaria ou com algumas

doencas e malformacdes fetais (CAMPBELL et al.,7798UDMUNDSSON E MARSAL,



4
1988; DICKEY, 1997), além de permitir, de formagqsa, detectar o corddo umbilical. A técnica
€ também interessante para avaliar o fluxo sangudpnditero e dos ovarios nas diferentes fases
do ciclo estral, tanto em humanos (ARDAENS et2002) quanto em bovinos (BOLLWEIN et
al., 2000) e em equinos (BOLLWEIN et al., 2002b; LB®@/EIN et al., 2002c; BOLLWEIN et
al., 2003), podendo fornecer informacfes diagndstiadicionais nos casos de infertilidade
(DICKEY, 1997; BOLLWEIN et al., 2000) e de abortmieente (BOLLWEIN et al., 2002a).

As frequéncias dos transdutores utilizadas na Nteliéeterinaria encontram-se entre 3,0
e 8,0 MHz (BUCKRELL, 1988; BICUDO, 2003). As ondde baixa frequéncia sdo mais
penetrantes, conduzindo a ac¢fes mais profundassudtamdo em imagens que traduzem
estruturas de tecidos moles a uma maior distareigugerficie da pele. Os transdutores de
frequéncias mais altas criam imagens de tecidosnemor profundidade, mas com resolucdo
superior.

Os transdutores de 7,5 MHz sdo importantes pdsghde imagens da cabeca fetal atraves
do exame transretal, os de 3,5 MHz s&o melhoreadgua objetivo € observar estruturas
localizadas profundamente ao flanco (BUCKRELL, 198&® de 5,0 MHz para visualizacdo de
estruturas de médio alcance. Eles séo classificagoBnear, convexo e setorial mecénico. No
transdutor linear, os sons emitidos pelos crigbégelétricos sdo organizados lado a lado, de
maneira alinhada e estacionaria, originando umgémaretangular (BRETZLAFF et al., 1993;
BICUDO, 2003). No transdutor convexo, a disposigitaciondria dos cristais ocorre num
angulo que pode variar de 90° a 150°, gerando mni@agem em forma de queijo (BRETZLAFF et
al., 1993), parecida com aquela do transdutor isétdto entanto, seu ponto de contato ocorre
em toda superficie a ser examinada. O setoriatrdeta a oscilacdo do cristal em um angulo de
90°,resultando numa imagem em forma de cone ou leque,ccvértice iniciando no ponto de

contato da superficie a ser examinada ( BICUDO3200



2.2 Vias de Exame Ultra-sonografico
2.2.1 Transretal

O exame ultra-sonografico por essa via tem sido femamenta importante na avaliacao
da dinamica do crescimento folicular em pequenosiimantes (EVANS et al., 2000;
MENCHACA e RUBIANES, 2002; DUGGAVATHI et al., 200RUBIANES e MENCHACA,
2003; TENORIO FILHO, 2003) e nos protocolos de minizagdo do estro nos pequenos
ruminantes (BARRETT et al., 2002). Além do abordadambém importante na transferéncia de
embrides porque permite um melhor aproveitamentoratmnho de receptoras mediante a
deteccdo precoce, monitoramento e viabilidade doceqmo, assim como do rebanho das
doadoras mediante a avaliagdo do utero e dos sV@®BSTELIC et al., 1988; MENCHACA et
al., 2002) e deesposta superovulatoria (RIESENBERG et al., 2001).

Apesar da manipulagéo do transdutor por via tréaisser limitada devido as dimensdes
reduzidas do reto nos pequenos ruminantes potmibdi risco de lesbes (NEVES, 1991,
REICHLE & HAIBEL, 1991; HESSELINK e TAVERNE, 1994)presenta a vantagem de
utilizar um transdutor linear que é bem toleradogeequenos ruminantes (DOIZE et al., 1997),
e também bastante usado nos grandes animais (SANT@E, 2003) por sua versatilidade,
principalmente aqueles que dispdem de dupla fremgi€6.0 e 8.0 MHz).

O diagnostico de gestacao podera ser realizadgoceoncidade anterior aos 20 dias caso
seja utilizado uma frequiéncia de 7,5 MHz por véasretal, todavia, a mesma precocidade néo é

comumente observada através da varredura transataldBUCKRELL et al., 1986)

2.2.2 Transabdominal
O método transabdominal € o mais utilizado em psagieuminantes (CHALHOUB e

RIBEIRO FILHO, 2002), entretanto, o periodo ideatginiciar este exame é a partir do 30° dia
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da cobertura por observacao da imagem do fluidenot¢ TAINTURIER et al., 1983; REICHLE
e HAIBEL, 1991), que se torna mais evidente ap8si#dde gestacdo, momento em que o Utero
se encontra no lado direito da cavidade abdomisH VAR, 1995). No exame de gestacao
avancada, tanto em cabras quanto em ovelhas, @s dégicontram-se geralmente na regiao
abdominal, ventro-lateral direita, devido a presethg rimen no lado esquerdo (SCHEERBOOM
e TAVERNE, 1985; HESSELINK e TAVERNE, 1994). Alénstb, 0 método transabdominal
permite uma boa fetometria, possibilitando avatiadesenvolvimento embrionario e estimar,
com boa margem de seguranca, a idade do feto e¢cqummeguinte, uma boa previsdo das
possiveis datas de paricdo quando as de concefigddesconhecidas (KAHN et al., 1992;
GREENWOOD et al., 2002).

Para a realizacdo do exame transabdominal, odurtorsé colocado em contato com a
regido inguinal, cranialmente ao Ubere (BICUDO, 30@ periodo ideal para confirmar a
gestacao situa-se entre 40° e o 50° dia porqua,ddévisualizacdo da presenca de fluido uterino,
vesicula embrionaria, placentomas, embrido e batomsardiaco, os movimentos fetais passam a
ser observados e as gestacfes multiplas podenifeendiadas das simples (CHALHOUB e
RIBEIRO FILHO, 2002).

A partir dos trés meses de gestacdo, a visuabzagdmpleta do feto por via
transabdominal somente é possivel com transduderésixa frequéncia (3,0 ou 3,5 MHz). Com
freqiéncias elevadas serdo observadas apenas garteto (sombra refletida das costelas,
batimento cardiaco, estbmago, etc) que completardtela e deverdo ser devidamente
interpretadas pelo operador (BUCKRELL, 1988; ISHWAR95; CHALHOUB e RIBEIRO

FILHO, 2002).



2.2.3 Transvaginal

A ultra-sonografia transvaginal € uma via de exaimmda pouco difundida, apesar de nao
provocar aborto e infeccdo do sistema genital mddepropiciar desconforto ao animal quando da
manipulacio vaginal (AYRES et al., 2000; SANTO20ENORIO FILHO, 2003).

E uma via de exame limitada quando existe a netmdside realizar um diagnostico
tardio de gestacédo em virtude do feto se encolaitatizado na cavidade abdominal (SANTOS,
2003). E possivel diagnosticar prenhez antes dodigsl de gestacdo, mas um diagndstico de
gestacédo definitivo por essa via somente deve esey & partir do 35° dia de prenhez. Por
apresentar resultados semelhantes aos obtidosipdtansretal (AYRES et al., 2000; SANTOS,
2003), pode ser classificado como um método efepiaa ser utilizado na reprodugcdo de
caprinos (AYRES et al., 2000).

Considerando que a qualidade de resolucdo das mmagea-sonograficas de cabras e
ovelhas prenhes néo difere entre os transdutonesrlie convexo endocavitario, € possivel
sugerir também sua utilizacdo para os pequenosnamt@s, especialmente nos laboratorios

especializados na produci@&ovitro de embrides destas espécies (OLIVEIRA et al., 004

2.3 Diagnostico de Gestacae Caracteristicas Gestacionais

A ultra-sonografia em tempo real, apesar de néar éstalmente livre da ocorréncia de
erros no diagnostico (KAHN, 1994; KAULFUSS et all996; SALLES et al., 1997;
CHALHOUB e RIBEIRO FILHO, 2002), é o método maiscednte por reunir praticidade e
acuracia na determinagdo precoce da gestacaoanéfmpacao fetal, sexagem e, até mesmo, na
identificacdo de alguma patologia de carater ragred (FOWLER e WILKINS, 1982/1984;

BUCKRELL, 1988; ISHWAR, 1995).
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O momento da primeira visualizacdo das diferendesoteristicas do concepto é variavel
e a frequiéncia do transdutor, bem como a via desacgedo os fatores mais importantes que
determinam esta varia¢do (BUCKRELL, 1988; KAHN, 4p9

O diagnoéstico precoce de gestacao pela ultra-safiagé importante para aprimorar o
manejo reprodutivo e racionalizar a produtividagerebanhos (HAIBEL, 1990). Fémeas com
prenhez multipla podem ser submetidas a um programiional adequado visando 0 maximo
aproveitamento do potencial de producdo de leisoanesmo tempo, suprir as exigéncias dos
fetos em desenvolvimento (DAVEY, 1986), sobretudo fimal de gestacédo, fase na qual a
nutricdo tem maior influéncia no peso da cria ascea(WHITE et al., 1984).

Os primeiros relatos sobre observacoes de fet@sybea-sonografia de Modo B foram
realizadas por TAINTURIER et al. (1983) em ovinop@ TAINTURIER et al. (1983) e
YAMAGA e TOO (1984) em caprinos. A partir de entaqyltra-sonografia tem sido amplamente
utilizada nos pequenos ruminantes (TAVERNE et &b85; MARTINEZ et al., 1998;
CHALHOUB, 2000; SOUZA, 2000; MESSIAS, 2002) paragtiostico precoce de prenhez com
uma acuracia perto dos 100% (BUCKRELL, 1988; HAIBHEI990; MIALOT et al.,, 1991;
BRETZLAFF et al., 1993; GARCIA et al., 1993). Emiges onde se tem uma criagcdo intensiva
de ovinos, a pratica de exames ultra-sonogréafigass deteccdo de prenhez e determinacdo do
numero de fetos, € realizada rotineiramente (FOWLERVILKINS, 1980; DAVEY, 1986;
SPRECHER et al., 1989).

A presenca de liquido intra-uterino, visualiza¢@ovesicula embrionéria, detec¢cédo do
embrido, visualizacdo dos batimentos cardiacosntifim¢cdo da membrana amnidtica,
visualizacdo dos placentomas, diferenciacdo da ¢eal® tronco, identificacdo do botéo

germinativo dos membros, movimento embrionériolfedelimitacdo do corddo umbilical e
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visualizacdo do globo ocular (ISHWAR, 1995; CHALHB RIBEIRO FILHO, 2002%a0 as
principais imagens do ultra-som de tempo real @uaaterizam a fase inicial da gestacao.

A presenca de liquido intra-uterino € o primeirai@go de gestacdo, mas pode ser
confundido com liquido proveniente da fase estrimgé(KAHN, 1994; AZEVEDO et al., 2001)
ou com liquido oriundo de casos de hidrometra (LEGATONIOLO, 1999). Utilizando
transdutor linear de 7,5 MHz por via transretal emelhas (SCHRICK e INSKEEP, 1993) e
cabras (SALLES et al., 199@)possivel detectar a presenca de liquido intrdAot@ partir do
15° dia da cobertura. Ultra-sonograficamente, oiddlu extra-embrionario apresenta-se
anecogénico, semelhante a urina (BUCKRELL, 1988HKA 1994; KAULFUSS et al., 1996;
DOIZE et al., 1997), com forma de imagens alongadascirculares, cranial a bexiga
(GEARHART et al., 1988; DOIZE et al., 1997).

A visualizacdo do embrido é possivel entre 0e2P3° dia de prenhez (SCHRICK
e INSKEEP, 1993; DOMINGUES e TREIN, 1995; MARTINEZ al., 1998; SALLES et al.,
1997; CHALHOUB, 2000; AZEVEDO et al., 2001), todaya mensuracéo precisa de todos os
embrides somente é possivel a partir do 25° dia.

Com relacdo a membrana amniotica ela € formandiee @ 13° e o 16° dia apls a
concepcdo (PERRY, 1981; ROBERTS, 1986), porém, stare identificada através de exame
ultra-sonografico transretal entre o 24%% o 32°%digrenhez (KAHN, 1994; AZEVEDO et al.,
2001).

Os primeiros batimentos cardiacos do embrido cagrodem ser observados apds o 25°
dia de prenhez (BUCKRELL, 1988), sendo que se sgifieam entre o 25° e o 29° dia de
gestacdo (SALLES et al., 1997; MARTINEZ et al., 82Fm ovelhas foram detectados a partir
do 18° ou 19° dia de prenhez com a utilizacdoatestiutor com frequéncia de 7,5 MHz por via

transretal (SCHRICK e INSKEEP, 1993). Pela mesmavwtom um transdutor linear de 5 MHz,
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0s primeiros batimentos cardiacos podem ser old@svao 21° dia de gestacdo em ovelhas
(CALAMARI et al., 2002), achados semelhantes adsrarmente registrados com fémeas da
espécie caprina (SALLES et al., 1997; MARTINEZ let 998).

No final da década de 30, utilizando-se pecas ane#d da espécie ovina, foi observado que
os placentomas podiam ser identificados, como pergueddulos, no 21° dia da gestacdo e em
torno do 90° dia atingiam tamanho e didmetro mégi(€LOETE, 1939). Em relagéo a primeira
visualizacdo ultra-sonografica os placentomas niodatectados desde os 16 dias (SANTIAGO
MORENO et al., 1995) utilizando a via transretalfreqiiéncia de 7,5 MHz até 32 - 45 dias

(LEVY et al., 1990) pela via transabdominal na &ré&acia de 3,5 MHz.

No que diz respeito a diferenciacdo do embridameim cabeca e tronco é possivel de ser
visualizada aos 26 dias de gestacdo quando édtilizpor via transretal, transdutor linear de 5,0
MHz (KAULFUSS et al., 1996).

A controvérsia entre os relatos de alguns autérégambém evidenciada quando é
abordado o dia da identificacdo do botdo germinalies membros. Sua identificacdo € possivel
de ser efetuada aos 36 dias de gestacdo (AZEVEROD, 001), contudo, existem relatos desta
identificacdo ser possivel aos 30 (KAULFUSS et196) e 41 dias de prenhez (PICAZO et al.,
1991).

No que concerne ao movimento fetal, o dia de ideatificacdo € também bastante
controvertido, h&a visualizacbes desde 33° dia (CHAUB, 2000) pela via transretal nas
frequéncias de 5,0 e 7,5 MHz até 45-50° dia ( BUEKIRet al., 1986) pela mesma via.

A identificacdo do globo ocular é possivel a pattir41° dia (PICAZO et al., 1991) ou no
42° dia de prenhez (AZEVEDO et al., 2001), exigiimdlato de identificacdo aos 30 dias de

gestacédo (KAULFUSS et al., 1996) utilizando transdaom frequéncia de 5,0 MHz.
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A determinacao precisa do numero de conceptosedatdionada com a idade gestacional,
com a qualidade do equipamento utilizado e conparmncia do operador (HAIBEL, 1990). Os
gémeos sao diagnosticados com maior precisdo agarehos trigémeos (ISHWAR, 1995) e a
diferenciacdo entre gestacdo simples e multiplacdittda, em algumas oportunidades, pela
observacao de diferentes partes dos fetos e/ounpmianentacao individual durante a varredura
(GEARHART et al., 1988). Por outro lado, os resigfalso-positivos, em muitas ocasioes, sao
decorrentes das perdas embrionarias ou abortamsidosbservados apds a realizacdo do exame
(TAVERNE et al., 1985).

A prenhez mdltipla é possivel de ser diagnosticarld1° dia (GEARHART et al., 1988),
apesar de a determinacdo ser mais segura entre @ @l@00° dia de gestacdo (WHITE et al.,
1984; TAVERNE et al., 1985; GEARHART et al., 1988)diferenciacdo entre prenhez dupla,
tripla ou quédrupla é dificil em virtude de quermalmente, o niumero de fetos é subestimado
(BUCKRELL, 1988). e apos o 90° e o 100° dia, osetumentam de tamanho e podem ser
diferenciados em ambos os lados do abdémen da fgestante.

O tempo requerido para a realizacéo do diagnodaagestacao simples é de 10 segundos,
na prenhez gemelar aumenta em até 30 segundos ecasws de fémeas vazias é necessario o

tempo minimo que varia de 20 a 30 segundos de tigaedo para 0 mesmo diagndstico

(DAVEY, 1986).

2.4 ldentificacdo do sexo fetal
A identificacdo precoce do sexo fetal por meio Heatsonografia vem sendo utilizada
com sucesso ha alguns anos em bovinos e equinesarim-se na observacdo do tubérculo

genital - TG (CURRAN e GINTHER, 1991; CURRAN, 1992)
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Nos pequenos ruminantes, a determinacdo precosexaofetal pode contribuir, antes de
tudo, para o avanco de diversas areas da pesquisinfiental, visando, por exemplo, o
diagnéstico prematuro do sexo de fetos apés a insgéo artificial com sémen sexado (CRAN
et al., 1997; JOHNSON, 2000; GARNER, 2001), aptramsferéncia de embrides com sexo pré-
determinado (GUTIERREZ-ADAN et al., 1997) ou de eifds produzido# vitro pela técnica
da injecdo intracitoplasmatica de espermatozéidkT{Cet al., 1996). Dentre as aplicacdes
praticas desta biotécnica, pode-se destacar suartdnpia para a producdo animal,
particularmente em rebanhos leiteiros, por permitir melhor planejamento tanto para adquirir
guanto para comercializar animais do préprio rebafHAIBEL, 1990), podendo, na
dependéncia do resultado, elevar ou diminuir o rvalo animal examinado e facilitar a
coordenacédo de acdes que visem racionalizar produli&ratividade. Este melhor planejamento
implica numa maior concentracdo de fémeas nos helsaleiteiros e de machos nos de carne.
Apesar do exposto, a difusdo desta tecnologia paexagem fetal, sobretudo para a aplicacédo
em condigcbes de campo, ainda depende de uma magoisgp no diagndstico porque as
gestacdes multiplas induzem o operador a cometgvamps com mais facilidade do que as
gestacdes simples (BURSTEL, 2002).

A identificacdo do sexo fetal através da ultra-gpafia baseia-se na localizacdo e
diferenciacdo da genitalia externa (MULLER e WITTWSKY, 1986; CURRAN et al., 1989).
A estrutura anatdmica do feto que possibilita esgnostico pelo ultra-som é denominada de
tubérculo genital (CURRAN et al., 1989; COUGHBROUGBHKCASTELL, 1998). Em bovinos, o
TG pode ser identificado como uma estrutura cardtt de dois lobulos alongados, com
aparéncia semelhante a duas barras paralelas quaisefletem as ondas ultra-sénicas que Ihes

sao dirigidas de forma intensiva (CURRAN et al890
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Aos 25 dias de gestacdo, embrides ovinos apresemtandiscreta elevagdo entre os
brotos dos membros posteriores indicando a formdoabG. Entre o 28° e 0 30° dia, o TG esta
mais proeminente e no 34° dia jA é possivel ideatifo sexo do embrido. Com o
desenvolvimento do corpo do embrido e a migracab@&em direcdo ao umbigo nos machos e a
cauda nas fémeas, tém-se, respectivamente, andii@géo deste O6rgdo em pénis e clitéris
(SCHNORR, 1989). Portanto, a partir deste periaddistancia compreendida entre o anus e o
TG, serd maior no macho do que na fémea.

A identificacdo do sexo fetal através da ultra-gpafia ja € possivel por volta do 40° dia
de gestacdo utilizando o TG como parametro. Tod@&@acomendavel entre o 50° e o 58° dia,
podendo ser também efetuada até o 64° dia, mase@precisdo diagnostica bastante inferior
(BURSTEL, 2002). Além da influéncia do periodo @stacao, outros fatores como raca, idade e
condicdo corporal do animal podem determinar vadaga acuracia do diagnostico.

Investigacdes para a identificacdo pré-natal do sen auxilio da ultra-sonografia em
bovinos, teve inicialmente como principal pontorefieréncia, a identificacdo da bolsa escrotal e
do prepuacio no macho, ou da glandula maméaria dasdé em gestacdes mais avancadas, entre o
70° e 0 120° dia ap6s a cobricdo ou inseminac#wialt(MULLER e WITTKOWSKY, 1986;
GINTHER, 1998). Posteriormente foi demonstrada asipdidade de um diagndstico mais
precoce em bovinos pela determinacéo da localizagdabérculo genital, a partir do 50° dia de
gestacdo com transdutores de 5,0 MHz pela viared({CURRAN et al., 1989; STROUD,
1996). A técnica da sexagem fetal em ovinos focuaspela primeira vez na década de 90.
Neste estudo inicial, o diagnostico foi realizado pia transretal utilizando transdutor linear de
50 MHz em ovelhas com gestacbes simples entre © €600 69° dia da prenhez
(COUGHBROUGH e CASTELL, 1998). Todos os animaisaforinicialmente examinados em

posicdo de estacdo, sendo, em alguns casos, naxessiminar a fémea em decubito dorsal
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devido a inadequada apresentacdo do feto, quandmvelha estava em estacdo
(COUGHBROUGH e CASTELL, 1998). Estudos posterionesstraram ser também possivel
utilizar a via transabdominal para diagnosticaexosfetal tanto nas gestacoes simples (NAN et
al., 2001) quanto nas mdltiplas (BURSTEL et alQRZBURSTEL, 2002), utilizando transdutor
e freqUéncia idénticos aos anteriormente refericlm®, os animais posicionados em estacéo.

O diagnéstico transabdominal pode ser executade enb0° e o 70° dia de gestacdo
(BURSTEL et al., 2001) ou entre o 65° e o 1009MiaN et al., 2001) em condi¢Ges de campo.
No caso de gestacdes mudltiplas, é recomendadaliaagda de exames em dois periodos
consecutivos, sendo o primeiro realizado entre%e50 56° dia e 0 segundo entre o0 66° e o 70°
dia (BURSTEL et al., 2001).

A visualizacdo do TG por meio do ultra-som €& dés@omo sendo simples pelo fato de
se tratar de uma estrutura anatdomica hiperecoi@U@GHBROUGH e CASTELL, 1998). Os
fetos sdo considerados machos quando o TG enamiraediatamente caudal ao umbigo e séo
diagnosticados como fémeas, quando se localizax@abda cauda (COUGHBROUGH e
CASTELL, 1998; NAN et al., 2001). Para o diagnastile machos pode-se também tomar como
base, a presenca do prepucio imediatamente canidehkbigo e/ou a presenca da bolsa escrotal,
geralmente de aparéncia triangular, entre os mengwsteriores (BURSTEL et al., 2001).

Movimentos fetais, posicionamento desfavoravel, bres cruzados ou posicionamento
do corddo umbilical entre os membros, além deuwdades no exame de animais obesos, séo os
principais fatores que podem dificultar a visuajgZa do TG em bovinos (BARROS e
VISINTIN, 2001). Além do mencionado, nos fetos dénos e caprinos do sexo feminino, o
posicionamento da cauda do feto pode dificultarnmesmo impedir a visualizacdo do TG

(BURSTEL et al., 2001).
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A porcentagem de acerto no diagnostico do sext (fetaracia) por via transretal é de
89% na ovelha com gestacdo simples, sendo que edo3%nimais examinados, ndo € possivel
identificar o sexo (COUGHBROUGH e CASTELL, 1998)ntéetanto, estudo realizado por
Burstel (2000) envolvendo ovinos e caprinos, mogtra a sexagem ultra-sonografica por via
transretal ndo € possivel de ser efetuada quandaniosais apresentam gestacdo mdltipla
(BURSTEL, 2002). Neste mesmo trabalho, a acuréziguantificacéo fetal foi proxima de 100%
nas gestacées com menos de quatro fetos (BURSTER).2

Em pequenos ruminantes, a quantificacdo do numherfetos pela ultra-sonografia nos
casos de gestacdo mdultipla com mais de trés fetodrémamente incerta (GEARHART et al.,
1988; HAIBEL, 1990; BURSTEL, 2002), sendo recomemtaproceder a determinacdo do sexo
fetal apenas em gestacdes simples ou nas multplmsmenos de quatro fetos (BURSTEL,
2002). Nas gestacdes multiplas, o0 mapeamento ttws demais demorado e complicado porque
precisam ser visualizados varios planos para gpes@ionamento do TG, em todos os fetos,
possa ser determinado com precisdo (BURSTEL, 2002).

A técnica da ultra-sonografia transabdominal reseth 78% (NAN et al., 2001) e 86%
(BURSTEL et al., 2001) de diagndsticos corretososmos. Em caprinos, a acuracia € de 92%
(BURSTEL et al., 2001; BURSTEL, 2002). Em 8% daslbas gestantes examinadas pela ultra-
sonografia transabdominal, o diagnéstico do sesa fe&io foi possivel (BURSTEL, 2002). A
acuracia nas gestacdoes multiplas apos exame umicordicdes de campo € de apenas 64%,
sendo, portanto, recomendado dois exames consesutds periodos anteriormente propostos
para a obtengdo de melhores taxas de acerto (BURSTA., 2001).

O grau de dificuldade para diagnosticar o sexoeto & controvertido. Se por um lado
tem sido descrito que é mais facil diagnosticarhmacdo que fémeas (COUGHBROUGH e

CASTELL, 1998; BURSTEL et al., 2001), por outro ®gi relato de que o sexo fetal nio
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influencia na acuracia do diagnostico, sendo d8%88)0s casos de fetos masculinos e de 88,9%
no de fetos femininos (NAN et al., 2001). Além @xa do feto, a acuracia do diagndstico varia
conforme o equipamento de ultra-sonografia, a édpern, a habilidade e a motivacdo do
operador (BARROS e VINSITIN, 2001). Outros fatoesssolvidos sdo o comportamento do
animal durante o exame, as condicbes anatdmicadteto conforme a idade e a raca dos
animais, além da necessidade de informacdes psesmire as datas de cobertura ou de
inseminacao artificial (BURSTEL, 2002). No diagnésttransabdominal, o nimero de fetos
também influencia os resultados, sendo de 88% eeoanas gestacdes simples e de 83% nas
maltiplas (BURSTEL, 2002). Contudo, em condi¢cdes a#enpo, o resultado de 64% de
diagnosticos corretos, tanto para ovinos quant@ gaprinos, € inferior ao de 86% obtido
experimentalmente (BURSTEL, 2002). Em funcdo doosiqp recomenda-se, quando o trabalho
€ desenvolvido a campo, a realizacdo de dois exeomsgcutivos, sendo o primeiro entre o0 50° e
0 58° dia e 0 segundo entre 0 65° e 0 70° dia skag@® para permitir que a porcentagem de

diagnoésticos corretos alcance o patamar de, petosn@8% (BURSTEL, 2002).

2.5Medidas Anatomicas Utilizadas Pela Ultra-sonograffaPequenos Ruminantes
2.5.1. AvesiculaEmbrionaria /Fetal

Das diversas estruturas passiveis de serem desstas, a mensuracdo da vesicula
embrionaria/fetal deve ser efetuada em seu maiorteansversal, normalmente na altura em que
se encontra o embrido (CHALHOUB, 2000). O diamdawesicula no 30°, 45° e 60° dias apds a
concepcao sao, respectivamente, de 54, 94 e 95AEs(et al., 1991). O maior eixo transversal

da vesicula que é de 10 mm no 20° dia, aumentalparam no 25° dia e para 20 mm no 30° dia
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(KAHN, 1994). O desenvolvimento médio diario daieat embrionaria/fetal entre o 18° e 45°
dia de gestacéo pode variar em torno de 1,40 mmA[EIDUB, 2000)
A vesicula embrionéaria pode ser observada em owelhtie os dias 17 e 19 depois da cobertura,
mas ¢é dificil distinguir se € fluido intra-uterimoi alongamento do trofoblasto. E recomendavel
gue a ultra-sonografia transretal seja realizadee en32° e o 34dia de gestacdo por oferecer
acuracia da ordem de 95% (GARCIA et al.,, 1993)av@ a evolucdo da qualidade dos
equipamentos de ultra-som tem permitido a visugdiaala vesicula embrionaria por volta do 20°
dia de gestacdo (FERNANDES, 1996; AZEVEDO et #@01). Em ovelhas, a partir do 21° dia
de prenhez observa-se area anecéica bem delimitastiindo cerca de 32 mm de diametro e
com estrutura hiperecoica indicando a formacaagahito embrido que mede 7 mm. Aos 28 dias,
a vesicula embrionaria mede 29 x 36 mm em médiarelwido apresenta dimensdes variando de
12 a 15 mm. No 35° dia de gestacao, a vesicula@mibia mede 100 x 63 mm de didmetro com
presenca de formacédo esquelética, determinandoeimagom fortes ecos (DOMINGUES e
TREIN, 1995).Em cabras, € imprescindivel a reafivado diagnostico diferencial de uma
vesicula embrionaria precoce e da hidrometra (LEGONIOLLO,1999).

Curran et al. (1986), utilizando transdutor de HBMem vacas Holandesas,
identificaram uma suposta vesicula embrionariaréirgdo dia 10 ap6s a inseminacao artificial,
enquanto Boyd et al. (1988), usando transdutor,sié&/Hz, detectaram a vesicula aos nove dias

apos a inseminacgdo artificial.

2.5.2. Comprimento Céfalo-caudal do Concepto (CCC)
A determinacdo do CCC é realizada em muitas esppai& estimar a idade gestacional
(BRETZLAFF et al., 1993). Esta medida corporal pogmtencial para estimar também o peso

embrionario e fetal (MESSIAS, 2002). O comprimeito concepto representa a distancia
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anatdbmica entre a extremidade superior do crango peimeira veértebra coccigea no sentido
cranio-caudal, podendo ser obtido pela vista |gteeatral ou dorsal (BINGHAN ET AL., 1990;
MESSIAS, 2002; SOUSA ET AL., 1997; SOUZA, 2000).tfetanto, a mensuracédo do CCC é
dependente do campo de visualizacdo no monitatapgacidade de penetracdo do ultra-som, do
dia da gestacdo e, sobretudo, do proprio tamanhoodoepto, (KAHN, 1989; SCHRICK e
NSKEEP, 1993; SOUZA, 2000).

Entre o 18° e 45° dia de gestacdo, o crescimméio diario do CCC é de
1,33mm. Com a evolucdo da gestacado, a estimativdadi@ gestacional com fidedignidade, a
partir do tamanho do embrido/feto, diminui devido aumento da variagdo de seu tamanho
(SCHRICK E NSKEEP, 1993). Em ovelhas, o cresciméntte 4,1 cm/semana no 75° dia, 3,3
cm/semana no 100° dia e 1,9 cm/semana no 133®diaslacdo (BARBERA et al., 1995a). Os
dados das mensuracdes obtidas através do ultrassmmsemelhantes aos reais, assim,
possibilitam estabelecer alta correlacdo entreeidas ultra-sonogréficas e aquelas tomadas no

préprio concepto.

2.5.3. Idade gestacional

A estimativa da idade do feto era realizada antesdsdento da ultra-sonografia no campo
da Medicina Veterinaria, quando estudos realizato®velhas ja afirmavam que o comprimento
da cabeca- anus era um importante parametro pareaes idade do feto entre o 50° e 0 100° dia
de gestacao (RICHARDSON et al., 1976).

O desenvolvimento fetal de modo uniforme projpma alta correlagdo entre as
dimensdes lineares e a idade gestacional (HAIBELFUWNG, 1991). Em humanos, o
desenvolvimento da cabeca fetal ocorre de form#racee com uma taxa especifica por toda a

gestacdo. As medidas do esqueleto e em espedighmietro biparietal possibilitam determinar a
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idade do feto (KURTZ, et al., 1980). Em pequenasinantes, esta medida também é segura, por
permitir avaliar a fertilidade dos animais e a dataavel do nascimento em casos onde ndo ha
registro de cobertura (HAIBEL, 1988; REICHLE & HAHR, 1991).

A estimativa da idade gestacional em caprinparér do 40° dia pode ser obtida
com seguranca atraves de mensuracfes do diamedriebal, entretanto, é limitada ao 90° dia de
gestacdo devido a dificuldade progressiva na obterde imagens simétricas desta regido
(HAIBEL, 1988; HAIBEL ET AL., 1989; REICHLE & HAIBE, 1991)

A ultrasonografia em tempo real permite acompartharescimento fetal, através de
mensuracdes das dimensodes lineares de partes mm correlacionando tais dimensdes com a
idade gestacional (HAIBEL et al., 1989). As aplitag sdo especificamente clinicas, de manejo
nutricional e econdémico, além do emprego em peaguisentificas (HAIBEL e PERKINS,
1989). Esta pratica é usada principalmente em helsacomerciais, onde fémeas sdo submetidas
a manejo extensivo sem tratamento de sincronizéga@stro ( SERGEEV et al., 1990).

A idade fetal pode ser determinada pela ultra-s@iiegentre 40 e 100 dias de gestacéo
através da mensuracéo da largura do cranio fetdlamoetro biparietal (DBP) (HAIBEL, 1988 E
REICHLE E HAIBEL, 1991). Além desse diametro, ostraensuracdes sdo realizadas em fetos
humanos com finalidade de predizer a idade gestalciccomo exemplo pode-se citar o
comprimento cabeca-nadega ou cranio-caudal (CCQ) eomprimento do fémur (CF)
(SAUERBREI et al., 1992).

A escolha da estrutura do corpo a ser mensuradandepa posicao e orientacao do feto
em relagdo ao transdutor e também de sua idadzcgest! (WHITE et al., 1989).

A idade gestacional de varias espécies pode serniatida através da mensuracdo da

vesicula embrionaria, comprimento céfalo — cawtiametro biparietal, comprimento do fémur e
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didmetro do abdome (PIERSON e GINTHER, 1984;CURRANal. 1986; REICHLE e

HAIBEL, 1991) .

2.5.4. Estimativa da Idade e do Peso do Conceptaatés da Ultra-sonografia

A ultra-sonografia em tempo real permite acompartharescimento fetal através de
mensuracdes das dimensodes lineares de partes mm correlacionando tais dimensdes com a
idade gestacional, com o tamanho e até com o pefetalao nasciment@ds aplicacdes podem
ser tanto de ordem clinica quanto de manejo nobd@ie de carater econémico, bem como
relativa a sua aplicacdo em pesquisa cientificee f®ocedimento deve ser adotado em rebanhos
comerciais, nos quais as fémeas sdo submetidasnejanaxtensivo e sem tratamento de
sincronizacao do estmevido a ultra-sonografia permitir o monitoramedtocrescimento fetal
em condi¢des de campo (MESSIAS et al., 2004).

Em relagédo ao peso fetal, desde a década de bdsadgtudos tém procurado demonstrar
gue era possivel através dessa medida estimarde igestacional (ALEXANDER, 1964;
EATON, 1952). Outros demonstraram que através ddidag anatdomicas do corpo e do peso
fetal era possivel determinar a idade com precig§oaproximadamente, dois a quatro dias
(EATON, 1952).

A utilizacdo do peso e do comprimento docepto, como medida segura para
estimar a idade, apresenta relatos contradito88¢ACHELVAN et al., 1996), provavelmente
devido a fatores de ordem genética e ambientateDaedo, ndo se recomenda utilizar este tipo
de parametro como critério seguro para determinagdiooldgica da idade dentro de limites
estreitos e, até mesmo, dentro de uma raga, erybart

O peso fetal, quando utilizado conjuntamesdm outros parametros pode contribuir, de

forma significativa, para avaliacdo do crescimertdoriondrio e fetal, entretanto, como qualquer
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outro parametro, ndo pode e nem deve ser consaetadorma isolada, como um dado fiel na

determinag&o do desenvolvimento funcional, (MESS2a82; SANTOS et al., 2004).

Muitas sdo as variacOes raciais para fazer o onesto racial-especifico tornar-se
relevante (HAIBEL e PERKINS, 1989; REICHLE e HAIBENL991). O peso fetal acumula
nutrientes em uma quantidade que aumenta com aga&wolla gestacdo. A oscilacdo do peso
fetal em ovinos no inicio do desenvolvimento é ga@gue geralmente e, na primeira metade da
gestacdo, o ganho real € menor do que o esperaste, miodo, esta é a fase mais critica para a
sobrevivéncia do concepto, ja que dois tercos ddalidade pré-natal acontecem antes do 25°
dia da gestacédo (HAFEZ e DYER, 1972).

Em ovelhas submetidas a um regime alimentar eetieicom perda de 7% do seu peso
corporal nos primeiros 90 dias de gestacdo naaificada diminuicdo do peso fetal. Este fato
mostra que o estado nutricional na ovelha nos masmeneses de prenhez, geralmente nao afeta
o desenvolvimento fetal (WALLACE, 1948). Entretan¢mando a alimentacéo é deficiente no
ultimo terco da gestacdo, 0s cordeiros apresentanoimpeso ao nascer, quando comparados
com aqueles provenientes de fémeas adequadamanéntadas (ROBINSON, 1977). Nessas
condicbes, a taxa de nascimento prematuro € maogud naquela em que as crias sao
provenientes de fémeas adequadamente alimentadedela gestacdo (HAFEZ e DYER, 1972).

As diferencas de peso ao nascimento geralmentesatmo Ultimo trimestre da gestacgéao,
em consequéncia do sexo e da quantidade fetal, doeno da raca (HAIBEL, 1990). Em
caprinos, o peso fetal no 140° dia da gestacaesepta, respectivamente, 80,8 e 78% do peso
total de fetos oriundos de partos simples e duposfirmando dessa maneira, 0 vigoroso
desenvolvimento fetal nesse estadio gestacionab{@()1996).

Quando se compara o peso fetal ao nascimentogas distintas constata-se que 0s

relatos sdo contraditorios. Ao se comparar ragastifgcamente semelhantes e em condi¢des de
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manejo equivalentes, espera-se que estas diferencaslacdo ao peso nao sejam significativas.
Cordeiros mesticos sempre diferiram em tamanhadaeiros puros e esta diferenca é induzida
pelo reprodutor, bem como determinada pelo tama@hovelha, deste modo, ovelhas maiores
produziriam cordeiros mais pesados (CLOETE, 19B®).mesmo modo, é relatado que fetos
resultantes de gestacbes mdultiplas sdo em média, BBnores do que aqueles nascidos de
gestacées simples (SILVA e ARAUJO, 2001).

A base dos estudos sobre o monitoramento fetat@ata introducdo da ultra-sonografia
na obstetricia humana. Sdo registros da biomet@bmica fetal que procuram relacionar o
tamanho e o peso fetal uterino com o peso reabacimento. Com advento da ultra-sonografia
foi possivel o dominio do conhecimento intra-uternito estado fetal, por permitir acompanhar o
desenvolvimento do embrido/feto e avaliar as déec@s patoldgicas nos casos de insuficiéncia
placentéria, colaborando com estudos bioquimiamaéticos, hormonais e outros ndo menos
importantes (BONILLA-MUSOLES et al., 1983).

Modelos para monitorar o crescimento fetal Medicina Humana, muitas vezes séo
apresentados utilizando-se curvas de regressa@sTade crescimento tém sido relatadas em
alguns estudos da biometria fetal e nestes, oesgerprincipal é pela taxa de crescimento de
medidas da cabeca, como a circunferéncia e o di@rigtarietal. Estas medidas geralmente séo
estudadas tendo como prioridade avaliar idade éetalbservar crescimento de cabeca anormal
com ou sem retardamento do crescimento intra-at¢@GtIHARD-COSTA et al., 1991).

A avaliacdo do peso fetal através da ultra-son@ygafmportante para o prognostico de
seu desenvolvimento intra-uterino, principalmenteasos de gestacdo prolongada em virtude
de possibilitar uma possivel intervencdo no peripeionatal (O’'REILLY-GREEN e DIVON,
1999). A obtencgéo do peso em humanos através daslfs ultra-sonograficas € realizada com

maior precisdo quando séo incluidas as medidaalmka, do abdémen, do fémur (MESSIAS et
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al., 2004). Quando estas variaveis estdo dispa@ei mesmo tempo, a estimativa do peso
apresenta intervalo de confianca da ordem de 9B#tnuindo, proporcionalmente, a medida que
as variaveis vao sendo reduzidas (BENSON & DOUBILEJ99). Todavia, é possivel obter
com seguranca estimativas para o peso fetal quandiizada apenas uma Unica medida, o que
na Medicina Veterinaria é de grande importanciagpeldprias dificuldades inerentes a este tipo
de exame (MESSIAS, 2002).

O diagnostico precoce de alteragbes no desenvaitonfetal na vida intra-uterina de
modo néo invasiva, faz da ultra-sonografia um eTestratégico para intervengéo no tratamento
do retardo do peso fetal. Em humanos, diversasulésrsdo mencionadas para estimar o peso
fetal, sendo considerado o estado nutricional da, mdmero de fetos e o periodo da gestacéo
(MESSIAS et al., 2004). Todavia, a maioria destasnfilas tém como caracteristicas medidas
ultra-sonograficas realizadas proximas ao parto. ddeo de gestacdo mudltipla, férmulas
especificas sdo sugeridas para uma estimativa segsra do peso fetal (BENSON &
DOUBILET, 1999).

De acordo com a literatura existente, a estimatisaidade gestacional utilizando o
recurso da ultra-sonografia ja é uma realidaderaficp veterinaria, entretanto, 0 mesmo nao
pode ser dito em relacdo a estimativa do peso parpequenos ruminantes. Na Medicina
Humana é um procedimento rotineiro acompanhar, pdtoa-som, o desenvolvimento
embrionario através da estimac¢do da idade, do tamnardo peso. Acredita-se que essa pratica
podera tornar-se um importante aliado para o Métfieterinario acompanhar a gestacdo em
ovinos e caprinos auxiliando nas tomadas de degigiecipalmente nos casos de gestacoes
multiplas e retardo do crescimento embrionariolf&@acomprimento corporal dos fetos ovinos e

caprinos, aproximadamente no 60° dia de gestac&apérior a 10 cm, deste modo, sua
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mensuracdo com o transdutor de 5,0 MHz é impogaitél (KAHN, 1994; MESSIAS, 2002;
SOUZA, 2000).

Existem grandes variacbes no tamanho dos concepiosnte a mesma fase de
desenvolvimento que podem ser devidas a expresedgedes especificos (GAVIRIA e
HERNANDES, 1994).

Embora haja autores que considerem a estimativadalde fetal mera especulacéo
(TRIGO, 2002), a ultra-sonografia permite corredaar a idade gestacional aos aspectos
morfologicos e eficiéncia reprodutiva, que podeniresoalteracdes mediante tratamentos
dietéticos especiais (KUSINA et al., 2001), farmégios (PANTER et al., 2000) ou de manejo

(PREEZ et al., 2001).

Planos do exame ultra-sonogréfico para sexagein feta

A utilizacdo de planos ultra-sonograficos na ideracdo do sexo fetal na Medicina
Veterinaria tem sido preconizada com éxito (CURR&NMNI, 1989; MOURA, 1993; BARROS e
VISINTIN, 2001).

A visualizagéo do local relativo ao tubérculo gahitepende do plano de apresentacdo do
feto. FreqUientemente existe dificuldade na idexaifio do tubérculo genital em secédo sagital do
feto. O plano transverso demonstra ser muito @atihpuso na rotina porque a morfologia bilobar
se distingue. Torna-se conveniente, para proposisrientacdo, localizar a cabeca e os
batimentos cardiacos em principio na secao trass\eentdo mover caudalmente o transdutor
para obter imagens transversais subsequentes. vardagem principal na secao transversal é
gue a medida da distancia entre o corddo umbéicatubérculo genital inviabiliza a localiza¢éo

do mesmo (CURRAN et al., 1989).
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De acordo com Moura (1993), o plano longitudinavetu as melhores imagens obtidas
na experiéncia e localizava facilmente o tubérgdoital. Os fetos poderiam ser vistos em seu
comprimento inteiro neste plano, mostrando o cowg@bilical e regides perineais habilitando
identificacdo e local do tubérculo genital. O card@nbilical foi visto no plano transverso, sendo
as secoes realizadas na regido ventral do fetis piéea localizar o tubérculo genital e sexar
fetos.

Barros e Visintin (2001) observaram em vacas @uspresentacao do feto em plano
longitudinal latero - lateral facilitou o diagnasii do sexo, porque eles foram observados, em
uma Unica imagem, os membros anteriores, o toragrdfio umbilical, os membros posteriores,
a cauda e o tubérculo genital, visualizando emaauwiasos a rafe ano-genital, bolsa escrotal nos
machos e as mamas nas fémeas. Neste tipo de imagergdo exata do posicionamento do
tubérculo genital € vista nos machos, mas nas f&noeabérculo apresenta-se junto as vértebras
sacrais e coccigeas, dificultando o diagnostico.

No plano transverso, a visdo seccional do corddulizal parece ser o modo mais seguro
para identificacdo do sexo. Porém, uma secado wesmvdo corddo umbilical a base do seu
anexo para a regido abdominal, onde podem ocasi\isaalizacbes de areas hiperecoicas
préximas as veias umbilicais ou também alguma tesé&runterna do corpo do feto na regido do
anexo umbilical podem ser confundidas com o tubérgenital (MOURA, 1993).

O plano sagital raramente foi alcancado e parewduzir resultados inconstantes nas
fases precoces de migracdo do tubérculo genitalidDeao reduzido tamanho da genitélia
externa nas fases precoces de desenvolvimentpadtaia ser perdida facilmente pela presenca
e movimento dos membros posteriores vistos neséviO plano secional transverso do feto ao
nivel da regido umbilical ou caudal provou ser dam@ Util e consistente para sexar. No macho,

o tubérculo genital poderia ser visto proximo adign e também a apresentacao longitudinal do
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escroto, quando este ja estava formado. Uma seg@iegifio caudal também proporcionou um
bom plano de viséo para identificagdo do machodmae visualizava o escroto ja desenvolvido

podendo ser visto dependente do abddmen entrerobnoe posteriores (MOURA, 1993).
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CAPITULO1

ULTRASOUND FETAL MEASUREMENT PARAMETERS FOR EARLY E STIMATE
OF GESTATIONAL AGE AND BIRTH WEIGHT IN EWE.
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E.M.P. Azevedo, M.C. Rabelo, C.R. Aguiar Filho, F.QG. Bezerra, M.H.B. Santos, P.F.
Lima, M.A.L. Oliveira.

Abstract

This study aimed at creating regression equatiapslde of predicting birth weight and
gestational age, based on parameters of fetal measant. We monitored 164 fetuses grouped
according to breeds: 66 (27 males; 39 females) &p1 (8 males; 56 females) Morada Nova,
and 34 (14 males e 20 females) Damara. Fetusesexamined on gestation days 30 and 45.
We measured following parameters: crown-rump lefG@8C), area of the fetus (AF), perimeter
of the fetus (FP) and volume of the fetus (VF)aanéthe embryo vesicle (AV), perimeter of the
embryo vesicle (PV) volume of the embryo vesicl&)V One professional was responsible for
ultrasound evaluation using a double frequencyalineansducer (6.0 and 8.0 MHz). Gestational
age was correlated (P < 0.05) with fetal and vesimkasurements. The fetal determination
coefficient was always higher than the embryo Vesuoefficient, especially regarding the
crown-rump length, which was more reliable. Basedh® evaluated correlations, we generated
multiple regression equations for each breed, whithwed us to estimate the date of delivery
after each fetal and vesicle measurement carriedmothe 30th and 45th day of pregnancy. We
also created multiple regression equations for éaetd, to estimate gestational age according to
variables of the fetuses and of the embryo vesi€errelations used to estimate birth weight,
were low or negative for days 30 and 45 of pregpanc

Based on the results herein reported we concluateuttrasound associated with specific

linear regression equations, can be used to deterthé gestational age of ewes.

Key-words: Ultrasound, Fetal Measurement, Ewe.
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1. Introduction

Reproductive assessment plays an important rolgraduction increase, because most
reproductive failures are due to death during paegy or due to pregnancy expectation in
females with false pregnancy (Smith et al., 1999)erefore, an efficient method capable of
diagnosing early pregnancy and maximizing the répctve efficiency of the herd is of utmost
importance (Santos, 2003).

In the case of small domestic ruminants, a numberethods for pregnancy diagnosis are
reported in technical and scientific literaturdéstfwar, 1995; Freitas and Simplicio, 2002; Santos,
2003). However, most methods do not allow foryepregnancy diagnosis, nor are they feasible,
and some require handling by skilled professioflisitas and Simplicio, 2002). The methods
more used are: observation of estrous failure Bt-peeeding does, abdominal palpation, biopsy,
vaginal smears and vaginal biopsies, laparoscauipgraphy, determination of serum protein
and hormone levels, A-scan and B-scan ultrasousiowar, 1995; Freitas and Simplicio, 2002).

Since its introduction B-scan ultrasound has besadun large scale to monitor the
reproductive status of goats and sheep. B-scaasolind examination is popular because it is
easy to use, highly efficient in early pregnancsgtiosis, with the possibility of determining
gender (Reichenbach et al., 2004; Santos et aD4&)0 and estimating fetal age and weight
(Cloete, 1939; Wallace, 1948; Eaton, 1952; EvansS#&ck, 1973; Richardson et al., 1976;
Robinson, 1977; Robinson et al., 1977; Kadu & Kaiki987; Mufti et al., 2000; Messias et al.,
2004; Santos et al., 2004b), factors that are aslefor any type of breeding industry (Messias et

al., 2004; Santos et al., 2004).



44

The position and orientation of the fetus in relatto the transducer, and the gestational
age determine which structure of the body will beasured (White et al., 1989). Between 40
and 100 days of gestation ultrasound can be usddtéomine the fetal age based on crown-rump
length and biparietal diameter (Haibel, 1988; Reidnd Haibel, 1991). In addition to these
measurements, other ultrasonographic parametelsasjacrown-rump length, or cranio-caudal
length, and femur length are used to determindeta¢ age in human medicine (Sauerbrei et al.,
1992).

In view of the inexistence of reports using thenmerump length (CCC), area of the fetus
(AF), perimeter of the fetus (FP) and volume of fitteis (VF); area of the embryo vesicle (AV),
perimeter of the embryo vesicle (PV) volume of #mbryo vesicle (VV), our aim was to
determine certain fetal ultrasound measurementipeteas for early determination of fetal age

and weight of ovine fetuses of the Dorper, Damavéoeada Nova breeds.

2. Material and Methods

This research was carried out at the “Estacdo Hwpetal de Pendéncia’ of the
“Empresa Estadual de Pesquisa Agropecuéria dabRafaMEPA-PB)” in the municipality of
“Soledade” in the region of “Cariris Velho Paraibain the State of Paraiba, between April and
June, 2005.

For the purpose of this study we monitored 164skesuof the following breeds: 66 (27
males; 39 females) Dorper, 64 (08 males; 56 fehalmada Nova, and 34 (14 males e 20
females) Damara. The 98 does were naturally breddsabjected to semi-intensive husbandry
practices. In the stables they were fed balaneed fand Indian Fig Oputi€Opuntia ficus
indica), species of cactus and a long-domesticated deoy pnportant in agricultural economies

throughout arid and semiarid parts of the worldpasture they had access to native vegetation
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of the caatinga (type of vegetation, and an ecoregharacterized by this vegetation in the
northeastern part of Brazil), water and saltlibitum

One professional was responsible for ultrasounduatian using the model 240 (Pie
Medical) Ultrasound equipped with a linear trangu®.0 and 8.0 MHz ) adapted on a PVC
support to facilitate handling of the animal’s wot as suggested by Oliveira et al. (2004).
Images were printed using a Seikosha PV/1200-Santep.

Fetuses were examined at 30 and 45 days of pregndre following parameters were
measured: crown-rump length (CCC), area of thesf¢AF), perimeter of the fetus (FP) and
volume of the fetus (VF); area of the embryo ves{@V), perimeter of the embryo vesicle (PV)
volume of the embryo vesicle (VV).

Data was evaluated by single and multiple linegregsion and single and multiple linear

correlation using the Minitab for windows versioh 1332

3. Results

Gestational age was correlated with (P < 0.05) fatd vesicle measurements. The fetal
determination coefficient was always higher thae #mbryo vesicle coefficient, especially
regarding the crown-rump length, which was mormbé (Table 1).

Based on the assessment of correlations (Tablew&),created multiple regression
equations for each breed. These equations allawsed estimate gestational age according to
variables of the fetuses (Table 2) and of the embggsicle (Table 3). Regarding the correlations
used to estimate birth weight, the outcome was ([bable 4) or negative (Table 5) for days 30

and 45 of pregnancy.
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Table 1 — Results of the correlationg)Between gestational age (IG) and fetal and vesicl

measurements according to breed at 30 and 45 daysgnancy.

R2
Crown-rump
Breed Structures length Perimeter Area Volume

Fetus 0.96 0.94 0.94 0.89

Dorper Vesicle = - 0.9 0.88 0.82
Fetus 0.96 0.96 0.96 0.93

Morada Nova  Vesicle @~ -—-—-- 0.95 0.93 0.91
Fetus 0.94 0.95 0.91 0.85
Damara Vesicle - 0.92 0.92 0.85

Table 2 — Multiple Regression Equation of Gestatigkge Estimated According to Fetus
Variables at 30 and 45 days of pregnancy.

No.
of Regression Equation
Breed Variables Fetus (Y) R?
Dorper CCC/FP/IAFIVF 66  IG=23.2+3.28 CCC+0.715 FP+2.40 pR89 VF 0.94

Damara CCC/FP/AF/IVF 34 IG =18.1+2.71CCC+1.39 FP+0.957 AF +0.566 VF 0.93

Morada

Nova CCC/FP/AFIVF 64 1G=24.8+3.02CCC +0.33 F P+ 0.68 AF + 0.067VF 0.94

(CCC) crown-rump length; (FP) perimeter of the $et{AF) area of the fetus; (VF) volume
of the fetus
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Table 3 - Multiple Regression Equation of GestadloAge Estimated According to embryo

vesicle variables at 30 and 45 days of pregnancy.

No.
of Regression equation
Breeds Variables fetus YY) R?
Dorper PV/AV/IVV 56 IG=21.1+0.655PV + 1.46 AV +0.250 VV 0.82
Damara PV/IAVIVV 34 IG =225+ 0.542 PV + 1.58 AV +0.147 VV 0.87

Morada Nova PV/AVIVV 64 |G =227+ 1.01 PV +0.257 AV + 0.0380 VV 0.91

(PV) perimeter of the embryo vesicle; (AV) areatloé embryo vesicle; (VV) volume of the
embryo vesicle .

Table 4 - Correlation results fRbetween the structure dimensions of the fetusvegight of

the kids when being born, in the studied race9atr2l 45 days of pregnancy.

Fetus
Breeds R® - 30days R - 45days
CcCC FP AF VF CCC PF AF VF
Dorper | 0,09 0,15 -0,13 -0164 -0,40Q -0,3R -0,21 -0,09
Morada| 0,44 0,38 0,24 0,27 -0,11 -0,1% -0,16 -0,10
Nova
Damaral -0,08 -0,13 -0,36 -0,35 -0,30 -0,4% -0,49 -0,54

(CCC) crown-rump length; (FP) perimeter of the $ef(AF) area of the fetus; (VF) volume of
the fetus.
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Table 5 - Correlation Results {Rbetween the weight of the kids when being bord eesicle

measurements according to each breed at 30 anayé%flpregnancy.

Vesicle embryo
Breeds R® -30 days R - 45 days
PV AV \YAY PV AV vV
Dorper 0,34 0,382 0,416 -0,382 -0,392 -0,329
Morada 0,384 0,338 0,374 0,155 -0,016 -0,01
Nova
Damara] 0,201 0,017 -0,087 0,118 0,039 0,178

(AV) Embryo vesicle area; (PV) Embryo vesicle pester; (VV) Embryo vesicle volume.

4. Discussion

A comparison of the results of this study with rigteeire reports is difficult, due to the
small amount of research with similar methodologg abjectives carried out in small ruminants.
Nevertheless, the quality of the images obtainetth &ilinear allow for the identification and
measurement of structures of the fetus and ofrfitargo vesicle.

In the beginning we expected the measurements &ffbetive for both the concept and
the embryo vesicle, so that we could formulate qmagon capable of determining gestational
age and estimating birth weight. However, thisdtiipsis was not confirmed in relation to birth
weight, probably due to the gestational period wtinenexams were performed and to the small
number of repetitions.

Fetal growth is slower in the first third of pregieg when compared to the last third
(Costa, 1996). The difference in growth rate mightder or impede the formulation of an
equation that meets this objective, especially winesasurements are made only on two
occasions. Regarding the estimate of birth weiglstudy in which more exams were performed
(Blair, 1996) reports that the efficiency of fepgirameter measurements is higher in the last third

of pregnancy. The data reported herein do not auipgp statement by Benson and Doubilet
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(1999), who claim that equation precision increasbéen more than one measurement of the
fetus is included. Data reported herein, whichlude multiple correlations containing
information on the fetus and on the embryo vesitdee not shown statistic significance.

Our results show that it is possible to estimatga®nal age based on fetal and embryo
vesicle measurements. Yet, it is still interestiagoint out that fetal measurements were more
efficient in estimating the date of delivery, egplg those of CCC. This is in accordance with
reports by de Kahn (1992), Chalhoub et al., (19@8)nzalez de Bulnes et al (1998), Souza
(2000) and Léga (2004). Despite the high corretathis measurement cannot be used after the
first third of pregnancy, when the fetus is toogiarfor CCC measurement. This is also in
accordance with Kéhn et al., 1989 and Schrick asildep (1993).

As reported in previously mentioned studies (Goszdéle Bulnes et al., 1998), this study
clearly showed that the association between thesasd parameters increases the degree of
confidence of the equation formulated to deterngestational age. On the other hand, our
results are contrary to data reported by SouzaO280d Ramos et al. (2007), who claims that
one measurement is enough to determine gestaageal

Based on these results we conclude that ultras@aml specific linear regression
equations, are effective to determine gestationadigaves, but are not reliable to estimate birth

weight regardless of the breed.
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CAPITULO 2

MIGRATION TIME OF THE GENITAL TUBERCLE OF GOAT AND
OVINE FETUSES: COMPARISON BETWEEN RACE, SEX AND SPECIES

E.M.P. Azevedo, M.H.B. Santos, C.R. Aguiar FilhdQFs. Bezerra, R.T.D. Moura,
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Migration time of the genital tubercle in goat andovine fetuses: comparison between race,
sex and species

E.M.P. Azevedo, M.H.B. Santos, C.R. Aguiar FilhdQF5. Bezerra, R.T.D. Moura,
J.P. Neves, P.F. Lima, M.A.L. Oliveira

Abstract

This work aimed to determine the ideal moment to geat and sheep fetuses, to compare the
average time of genital tubercle migration (GT)westn sexes, breeds and species, and to
evaluate the accuracy of fetal sexing between sé&Xesmonitored 317 fetuses of 219 pregnant
females at 24-hour interval, from Days 30 to 6@mrEgnancy in ewes, and from Days 40 to 60 in
goats. Exams were performed with a transrectedsdund equipped with a linear transducer of
double frequency. Fetuses were identified as mélervthe GT was next to the umbilical cord
and female when the GT was next to the tail. Therage time of GT migration in ewes
(41.3 + 3.1 days) was lower (P < 0.05) than in g@dv.2 £ 2.3 days). In goats, the average time
of GT migration of Saanen fetuses was later (F08)0than in fetuses of other breeds, with no
difference in average time of GT migration betweeale (46.9 +2.2) and female fetuses
(47.4 £2.4). In ewes, the average time of GT atign did not differ (P > 0.05) among breeds
and sexes. In goat and sheep, no difference wiaedan the accuracy of fetal sexing between
males and females (P > 0.05). The results shotfébal sexing in ewes is earlier than in goats,
fetal sexing in Saanen goats must be performed, latel in both species fetal sex does not
influence the time of GT migration.

Key- words: small ruminant, genital tubercle, vulva, nipplpsspuce, scrotal bag.

1. Introduction
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Ultrasound is a technological resource used ireckfit areas in Veterinary Medicine,
with emphasis in the reproduction of small ruminf@mhales (Chalhoubt al, 2004; Santost al
2004).

Ultrasound pregnancy diagnosis contributes to iwmgrthe reproductive handling of
herds, allowing for the commercialization of fensal&éat did not conceive in the last matting
station, and the separation of females with sinaplé multiple pregnancies into specific feeding
programs (Whiteet al, 1984; Davey, 1986). Furthermore, ultrasoundlasasexing of fetuses,
when scanning is performed in an adequate peripdegnancy (Santest al, 2005a/2006ab).

The ultrasound pregnancy diagnosis and fetal sarisgiall ruminants is not a routine in
all continents (Reichenbaet al 2004). This use of ultrasound was first repontedruguay by
Coubrough and Castell (1998) and later in GermanBiostelet al (2001/2002) and Naret al
(2001). In Brazil, studies by Sante$ al (2005ab), Santost al (2006ab) and Santas al
(2007abcdefg) focused on fetal sexing and detewnihe time of migration of the genital
tubercle (GT) and the ideal moment to perform fe&ding in some goat and sheep breeds.

The northeast region of Brazil holds 54% of thearetl herd of sheep and 94% of the
herd of goats (Martins and Wander, 2005). It ipontant to encourage the use of ultrasound for
fetal sexing in small ruminants and to emphasiz¢ the commercialization of animals with
sexed fetuses is economically viable. With thisnimd, this work aimed to determine the ideal
moment for sexing goat and sheep fetuses, compah@gaverage period of GT migration
between sexes, breeds and species, as well asagwglthe accuracy of fetal sexing between

Sexes.

2. Material and Methods
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We monitored 317 fetuses of sheep (Morada Nova,=S2éta Inés = 26, Dorper = 22,
Damara = 18), between Days 30 and 60 of pregnamcygoat (Moxot6 = 86, Boer = 58, Anglo-
nubian = 22, Saanen = 34, American Alpine = 2%mfiDays 40 to 60 of pregnancy, at 24-hour
intervals.

Females, were submitted to controlled routine déirz matting, and matted only once.
The day of matting is considered the first day @fgmancy (Day 0).

All ultrasound examinations were performed by tlane investigator with animals
restrained in a chute in standing position. Brieflye rectum of each animal was digitally
evacuated before the start of each examinationvamehever necessary during examination.
Ultrasonic coupling gel was applied to the transduiefore insertion into the rectum. After fetal
location the scanning technique was defined, ad bgdurstel (2002).

Ultrasound scanning was carried out with a devi# (Parus - Medical Pie) equipped
with a linear transducer (6.0 and 8.0 MHz) adapted a PVC support to facilitate the
manipulation in the rectum of the animal, as suggkby Oliveiraet al (2004). A printer was
also part of the ultrasound equipment.

Fetal sex was defined on the basis of the finaitiposof the GT: male when GT was next
to the umbilical cord and female when the GT wasd tethe tail. For confirmation of the sex of
the newborn at the calving moment, all females wearsferred to individual pens in the last
week of pregnancy.

The differences between averages were calculateitieb Analysis of Variance and the
test of Turkey. The accuracy of fetal sexing wakuated by the Chi-Square test with a 5 %

level of significance.

3. Results
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Genital Tubercle migration of goat and ewe fetusasurred in a 15-day, interval: Days
40 to 55 of pregnancy in goats, and Days 36 tm5dwes. The average time of migration of the
GT in sheep (41.3 = 3.1 days) was shorter (P <)Qt@B in goats (47.2 + 2.3 days).

In goats, we noticed that the average time of G@ration in Saanen fetuses was later
(P < 0.05) than in fetuses of other breeds (FigyreNo difference (P > 0.05) was observed in
the average time of GT migration among male (46.9.2) and female (47.4 =+ 2.4) fetuses.
However, the comparison of sex among breeds reyé¢add in male Saanen fetuses, migration of

the GT occurred earlier (P < 0.05) than in fematades (Figure 2).
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Figure 1 - Day of fetal sexing in different breeafsgoats.Different letters between the

columns mean differences (P < 0.05).
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Figure 2 - Day of fetal sexing of both the sexedlifferent goat breeds. Different

letter between the columns mean differences (P5)0.

In sheep fetuses, the average time of GT migratidmot differ (P > 0.05) among breeds

(Figure 3) and sex (Figure 4). The isolated ddétaagh sex in each breed are illustrated in

Figure 4.
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Figure 3 - Day of fetal sexing in different ovineebds. No difference (P > 0.05) was

observed between breeds. No difference (P > 0.@5)abserved between

sexes of breeds.
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Figure 4 - Sexing Day of the fetuses in botkesen different breeds of ovine.
No difference (P > 0.05) was observed between seXdaeeds.

The accuracy of fetal sexing in goat and sheemdidliffer (P > 0.05) between male and

female (Tables 1 and 2).
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Table 1 - Accuracy of fetal sexing diagnosis thioulgily ultrasound scanning in ovine females

with pregnancy between Days 30 to 60.

Non sexed fetuses

Fetuses not Quantified Genital Tubercle not
Sexed Fetuses Visualized

Simple Multiple Single Multiple Simple Multiple Born Diagnosis
Sex Pregnancy Pregnancy Pregnancy Pregnancy Pregnancy Pregnancy Fetuses Accuracy

n n n n n/n’

(%)
Male 20 20 - 2 - - 42 40/42
(95.2)
Female 27 22 - 2 - 3 54 49/54
(90.7)
Total 47 42 - 4 - 3 96 89/96
(92.7)

(P < 0.05) for comparison between sexes.

Table 2 - Accuracy of fetal sex diagnosis througitydexaminations with ultrasound in females
of the goat species with gestation between 40 andbgs.
Non sexed fetuses

Fetuses not Quantified Genital Tubercle not
Sexed Fetuses Visualized
Single Multiple Single Multiple Single Multiple Born Diagnosis
Sex Pregnancy Pregnancy Pregnancy Pregnancy Pregnancy  Pregnancy Fetuses Accuracy
n n n/n
(%)
Male 53 55 - 2 - 3 113 108/113
(95.6)
Female 55 55 - 5 - 4 119 110/119
(92.4)
Total 108 110 - 7 - 7 232 218/232

(94.0)
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4. Discussion

With this work was established that the GT migmtioa caprine and ovine occurs
approximately in a 15 days interval, as well as tha fetuses of ovine can be sexed earlier than
caprine, because the GT migration initiates anishies, at least, with four days of antecedence.
Previous works conduced with ovine of Santa Inégdr(Santos et al., 2006a), Dorper (Santos et
al.,, 2007a), Damara (Santos et al., 2007e) and ddoiova (Santos et al., 2007f) and with
caprines of Anglo-Nubian (Santos et al., 2005amB&antos et al., 2006b), Saanen (Santos et
al., 2007c) and American Alpine (Santos et al.,7Z2p0reeds evidenced data that endorse the
considerations here mentioned.

The authors suggestion above mentioned about sexing fetuses from the Day 50 of
pregnancy and in caprine from Day 55 must be censd because it limits or even though it
eliminates the inaccurate diagnose, especiallyaterfetus sexed as female. Although this kind
of mistake has not been committed in this worls itecessary to attempt for the exceptions, in
which the fetuses GT migration occurs in a delapech, being possible to be observed in twin
pregnancy with fetuses of the same sex, as repbyt&hntos et al. (2007f).

The breed effect on fetal sexing precocities, basedhe final GT position verified in
goats was determined by Saanen fetuses, espeani#igse diagnosed as female. The same result
was reported by Santos et al (2005f), evidencirag the GT of American Alpine fetuses had
their migration anticipated to the Saanen breedbolvines, Curran et al. (1989) observed that the
GT of female fetus migrates before the male, bexdbe migration distance covered by the
structure is shorter in female, however, in thiskvavas evident that the GT migration occurs
earlier in males or it does not influence, as vexlifin other goats and ewes breeds. It is

interesting to emphasize that due to tail proxintitye operator has more difficulty in diagnosing
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the sex of fetus female, owing to the difficulty determining the final position of the GT by
visualization of a hyperechoic point on the mongoreen. The GT in both specie and both sexes
was visualized only as echogenic point, as mentidneCoubrough and Castell (1998) and not
as a bilobular structure reported in bovines by I&fuand Wittkoski (1986) and in equines by
Curran and Ginther (1991).

It was showed that the accuracy of sexing is notlifieal by the fetus sex when the
diagnosis is based only on the visualization of@ieand when serial scannings are carried out.
When sexing is carried out by searching any streoddi the external genitalia, seems to be more
accurate in males, owing to a major number of anetal structures used for this purpose
(Santos et al. 2005a), comments that corroborate reports of other authors, as Davey (1986),
Kahn et al.,, (1994) and Kaulfuss et al., (1996),clwhhad previously described about the
importance of the visualization of other anatomisalicture gifts in male that facilitate the
diagnosis of the fetal sex. Still on the same stibjeis interesting to report that although the t
and the umbilical cord, in some cases, are loch&deen the posterior members and hind the
visualization of the GT, vulva and nipples in femah males still the GT and the prepuce will
exist to be adequately visualized. This commenisgpportune for being, according to Birstel
(2002), a common fact in the routine of fetal sgxiespecially in the ovine, which possesses an
enough long tail to provoke these upheavals.

The results lead to conclude that fetal sexingvim® is earlier possible than in caprine,
that in caprine the fetal sexing must be carrietlater in Saanen breed, and that in both specie

the sex do not influence the GT migration time.
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Abstract

The present study emerged from the diagnosticcditfes found during the ultrasonografic
examinations for fetal sexing, concerning to thiéedent images obtained in the visualization of
fetal structures. This work aimed to describe amat@lanes obtained in ultrasonografic images
to locate and identiffhe genital tubercle, umbilical cord, prepuce, &irbag, nipples and vulva
for sexing embryos in goats and ewes. The 280 emslirpm 219 females were monitored at 24-
hours interval, being examined goats between D@yartl 60 and ewes on Days 30 to 60 of
pregnancy, with an ultrasound equipped with lineansducer (6.0 and 8.0 MHz), by transretal
via. The same technician executed all the exanunatwith the animal in station position.
Among the reached planes, the ventral longitudoh@he was considered the most suitable for
sexing goat and ovine fetuses (52.86%), once iblesagetting images of the initial period of
genital tubercle migration, besides the visual@abf other structures as umbilical cord, nipples,

mammary gland and scrotal bag.

Keys-Words: genital tubercle, scrotal bag, prepuce, nipplakja
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Introduction

The raising of small ruminants in Brazil has inc®@ in recent years due to the
introduction of exotic specie by importation ofiraals, semen and embryo with high genetic
value, especially in the Northeastern region whéee concentration of these animals are the
highest in Brazil (IBGE, 2002).

Early fetal sex identification is of important valin the animal breeding industry. There
are several methods for sexing embryos and femrsgshe methods give high accurate results at
a very early stage of development of the embryouidp1993). Thus, the determination of the
exact day of genital tubercle migration is stilleoof the main challenges of fetal sexing in small
ruminants (Santos et al., 2006a). The first study fetal sex identification in sheep was
performed by Coughbrough and Castell (1998) aret lay Burstel et al. (2001/2002), Nan et al.
(2001) and Andrade et al. (2004). However, onlgraBantos et al. (2005b/2006b) reports was
possible to sex sheep and goat fetuses takingcomeideration the final position of the genital
tubercle.

Identification of fetal sex in uterus is useful wmheombined with a management decision
that justifies the expense of fetal sexing (Samtbal., 2005c). The development of integrated
reproductive management systems that combine oltraswith new and existing reproductive
technologies will further increase the practicaplagations of ultrasonography (Reichenbach et
al., 2004; Santos et al., 2004). The genital tubefGT) is the embryonic structure that
differentiates into the penis in males and into ¢hiris in females. During differentiation, the
GT moves from its initial position between the himdbs toward the umbilical cord in males and

toward the tail in females (Noden and De Lahun®85).
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Ultrasonography for sexing goats and ewes fetusextremely efficient and a practical
technique under farm conditions and it is a prongsmethod that can allow goat and ewe
breeders to plan in advance the future use of itie Which are yet to be born (Santos et al.
2005b).The fetal sexing allows the commercialization cégrant animals carrying fetuses of a
known gender (Reichenbach et al., 2004), howewer,diffusion of this technique, especially
under field conditions, depends on the accuracthefmethod, since factors such as multiple
pregnancy and number and frequency of examinattanslead to a false diagnosis (Blirstel,
2002; Oliveira et al., 2005).

Determination of the relative location of the gahtubercle is dependent upon the plane
of view of the fetus, being often difficult to idefy the genital tubercle with sagittal sections of
the fetus (Moura, 1993). Cross sectional views apgek to be most useful for routine use,
because the bilobed morphology is distinct and tdnvenient, for orientation purposes, to first
locate the head and beating heart in cross seatidrthen to move the transducer caudally across
the fetus to obtain sequential cross-sectional siéMoura, 1993). The main disadvantage of
cross sectional viewing is the measurement of iktarkce from umbilical cord to the genital
tubercle (Curran et al.,, 1989). Still accordingtihese authors, frontal view sometimes seems
helpful in determining relative location and measgrdistance between structures, but it is
difficult to get an adequate frontal plane and deieation of orientation of the plane view is
often difficult. Location score was used insteadrefasurements, due to difficulties in viewing
the genital tubercle in saggital plane and the nsiency in obtaining frontal plane (Curran et
al., 1989).

Some scanning planes in different sections (lewes) be used in fetal sexing. The fetus

can be positioned facing the transducer in latetatsal, cranial or ventral position in each
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scanning plane (Moura, 1993). According to thishaut the scanning planes used for this
purpose are Longitudinal or Dorsal, Sagittal or Macand Transverse or Cross sectional Planes.

In cows, the appearance of the fetus in longitudaene at the section lateral make easy
the diagnosis of the sex, because there were @ikarva single image, the previous members,
thorax, umbilical cord, hind limbs, tail and gehitabercle, visualizing in many cases the
anogenital raphe and the scrotal bag in males lamdipples in females (Barros and Visintin,
2001). According these authors, this image showsiact view of the positioning of the genital
tubercle in males, but in females the genital taleecomes close to the sacred and coccyges
vertebrae, hindering longitudinal plane diagnosthicthe longitudinal back-ventral plane it is
possible a wide vision of the fetus, this simpéfithe diagnosis in males and females, which
show the genital tubercle right below the tail. Tthensverse plane makes thorny diagnosis in
males and females. The fetus landmarks is exteadddcomplicated, because they need to be
visualized in several planes to determine the jwsitg of the tubercle, being more difficult in
females, due to the presence, at the same planbe afacred, ischium and coccyges vertebrae
(Barros and Visintin, 2001).

Using a 6.0 and 8.0 MHz transrectal transduceséaridentification of caprine and ovine
fetuses under field conditions; goats were exambetdieen Days 40 to 60 and ewes on Days 30
to 60 of pregnancy. Considering the inexistencstodlies in this subject in small ruminants, the
present study was undertaken to describe the oftcagaphiglanes used to sex fetuses in goats
and ewes, as well as to point out the ideal planéotate and identify the genital tubercle,

prepuce, scrotal bag, nipplesammary gland and vulva.
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Material and Methods

The 280 fetuses of the 219 pregnant females meuaitat intervals of 24 hours were
examined between Days 40 to 60 of pregnancy irsgamad Days 30 to 60 in ewes.

Transrectal ultrasound was carried out with a 2d4@#® (Pie Medical) apparatus equipped
with a linear transducer (6.0 and 8.0 MHz), thatsvealapted to a PVC support to facilitate
manipulation intathe animal’s rectum, as suggested by Oliveira e{2804). Pictures obtained
by ultrasonography were printed using a Sony pri(Beikosha VP/1200). The same technician
performed all examinations with the animal in andiag position.

The determination of the plane of view had to befedly carried out before the location
of the fetus gender be evaluated. It was convemgefitst look for fetal landmarks for orientation
purposes and also detailed observation of otherrymiz structures with ultrasonographic
appearance similar to that of the genital tubertherefore, if the ultrasonographer attempted to
hurry the examination, misinterpretations couldrizle.

At the end of each scanning section, all printediges were assessed for a detailed
analysis and confirmation of the obtained planesiiefv. In this experiment many different
scanning planes were achieved and than described.

The longitudinal or dorsal plane view could be aled by holding the transducer lateral,
cranial or caudal to the fetal body; allowing tleensd beam to pass through the fetus in a dorsal
plane. This plane was achieved in three sectiodgfatent regions of the fetus body: close to the
dorsum, at the midway level of the trunk and atwdetral portion of the abdomen.

The sagittal plane was achieved by holding thesttaner dorsal, ventral, cranial or
caudal to the fetal body, allowing the sound bearpass through the fetus in sagittal plane. The
sections of this plane were achieved leaving thenddean pass exactly in the middle of the

fetus body or moving the transducer slightly to tilght or to the left side.
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The transverse plane was achieved by holding Hresducer dorsal, lateral or ventral to
the fetal body, permitting the sound beam to plassugh the fetus in transverse plane. This plane
could be visualized in three sections achieved éetwthe umbilicus and tail: caudal, inguinal
and umbilical sections. Locating the umbilicus viedpful for the use of this technique. After
finding the umbilical cord, which was usually image longitudinal plane, on reaching the level
of the attachment of the umbilical cord to the abdo (umbilicus), the transducer was slowly
moved to obtain a cross section of the umbilidise sample of this work allowed to quantifie
the scanning planes during the ultrasonographimexabtaining thus a percentage to indicate de
most frequent plane.

Oblique Plane was obtained by holding the transdacgled toward the sides of the
fetus. Sections in this plane could be obtainethatextreme caudal region, ventral abdominal
wall, perineal region, inguinal region and othdrsis plane was frequently seen as a deviation of
one of the planes previously explained. There werae sections in the oblique plane imaged in
this work that may lead to errors in the identifica of the structures of the fetus:

-Oblique section close to the transverse planghatextreme caudal region of the fetus, was
achieved by holding the transducer at an obliqugeato the fetal body, as a deviation of the
transverse plane at the extreme caudal regioreditias;

-Oblique section close to the transverse planteategion caudal to the umbilicus, was obtained
by holding the transducer at an oblique angle ® fiétal body, at the region between the
umbilicus and the hind limbs;

-Oblique section close to the transverse planéheatevel of the umbilicus, the transducer was

placed at an oblique angle to the lateral regiotheffetus, at the level of the umbilicus.
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-Oblique section close to the dorsal plane, ati¢kiel of the proximal region of the hind limbs,
resembled the oblique section close to the trassvelane at the level of the umbilicus and also

at the region caudal to the umbilicus in males.

3 Results

Some of the smaller goats and ewes presented gr@alems with scanning, due to the
narrowness of the rectum; and some were of poop¢eament, leading to prolonged scanning.

There were many structures which could be ultragmaphically confused with the
genital tubercle, due to a similar bilobar hyperchappearance. Locating fetal landmarks such
as umbilical cord, heart beating and head was &abk@r orientation purposes.

With positive male diagnosis, a bilobar hyperechsiiticture appeared near or in close
proximity to the umbilicus, depending on the gestel age (Figure 1). Whereas for a positive

female diagnosis, this structure was absent omgoguthis region (Figure 2).
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Figure 1: Longitudinal plane at the extreme ventrpl| Figure 2: Sagittal plane of a caprine female fetus on Day|4
region of the fetus. Ovine male fetus on Day 46| ©Of pregnancy, showing hyperechoic image of the tger
exhibiting a hyperechoic image of the genital tehe() tubercle () located near the tail{), visualize the umbilical
located caudally to the umbilicus)( showing the hind| | cord (-).

limbs (-).
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During the scannings it could be observed thathn game period of pregnancy some
diagnose were easier to achieve than others, eitarfatus of the same sex. The images framed
were also similar in some scannings and differerdthers. Evaluating these obtained images, at
the moment of the scanning and later looking afridumes, could be observed that the anatomical
planes of viewing of the fetuses varied accordimghte position of it to the sound bean that
passed through its body. In fact, the way the fdaced the transducer could give similar
structure images for sexing both female and madlesés, what was determined by the scanning
plane obtained at the moment of the exam.

To image the relevant structures identifiable wilte different genders within the fetal
body, the longitudinal plane section should beaséd more ventral than dorsal to the fetus body
(Figure 3); otherwise, the hyperechoic structurgsdufor deciding genders of the fetus could be
confused with ribs, pelvic bones and even the uoabiregion could probably not be imaged,
preventing early sex identification of the fetusr Both sexes, the genital tubercle and external
genitalia were easily imaged in longitudinal vielWhis was a very reliable plane and also
commonly achieved during the examinations.

Scanning in longitudinal plane at the level of twrsum, did not enable visualization of
the gender in early stage of differentiation of tenad, once the genital tubercle is situated
ventrally, between the hind limbs. In older femaléee external genitalia could be visualized.
The section of this plane at the level of the pmadi region of the limbs (medial region of the
abdomen), allowed the identification and locatidrthe external genitalia in female, as well as
the migrating genital tubercle. Rarely, this viemoypded visualization of the ventral portion of
the rib cage, making difficult the identificatiof the genital tubercle at the abdomen, in the male
fetus. This section usually exhibited the tail ebrae in cross or longitudinal plane and the cross

section of the limbs. A section at the extreme radmegion of the fetus showed the limbs, the tall
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and umbilicus in cross section; the latter coukbdle present in longitudinal view. Usually, the
prepuce could be observed next to the umbili@gasionally, the head could be visualized. In

older female fetuses, the mammary gland could servkd (Figure 4).
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Figure 3: Longitudinal plane at the extreme ventrp Figure 4: Longitudinal plane at the extreme ventrgl
region of a caprine male fetus on Day 55, visuatjzihe region of a caprine female fetus on Day 60 visiradiz
prepuce ) and the hind limbs-). the nipples () between the hind limbst ), with the
umbilical cord ) cranial.

A section of the transvergdane at the extreme caudal region was also obdemias
view could show the entire hind limbs or only patst. The scrotum, when present, was usually
seen in longitudinal plane (Figure 5). In this vjeacross section of the vertebrae column could
be visualized directly opposite to the scrotum. Tenmary gland could be seen in older female
fetuses also in cross section (Figure 6). In theespecies, the tail could be seen in cross sectio
at the level of its insertion with the fetal bodgsembling the ultrasonographic appearance of the
genital tubercle. Sometimes the tail could be sedongitudinal plane, running distal to the body
preventing visualization of the fetal genitalia tims speciesThe umbilicus was usually not

present in this image, but occasionally could nse both cross section and longitudinal plane.
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Figure 5: Longitudinal plane at the extreme ventrp Figure 6: Transverse plane at the perineal region, obsgrve
region of the caprine male fetus on Day 60; exkillie the image hyperechoic of the nipples)( between the
scrotum ) between the hind limb:1). hind limbs, showing the vulvit) and the tail ).

This plane with a section between the umbilicus @redhind limbs (inguinal) provided
visualization of the scrotum in longitudinal plarvehen this was present. Occasionally, female
fetuses that had the genitalia already resembhiagdf the adult could be framed (Figure 7) and

the prepuce could be imaged close to the longialdilew of the umbilical cord (Figure 8).
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Figure 7: Transverse plane of a caprine female fetus|on | Figure 8: Longitudinal plane of caprine male fetus gn
Day 60, visualize an image hyperechoic of the vi{iva Day 53, showing an image hyperechoic of the preplice
near to tail ). (1) caudally to the umbilical cord«), the hind limbs are

visualized ).

Part of the ventral region of the animal could aseen, but the umbilicus was not
visible. It was clearly noticed that the hind limlaere cranially imaged. In the male fetus, the

genital tubercle could be seen as a hyperechaictate at the ventral region of the abdomen.
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When the scrotum was present, it could be visudlinea longitudinal plane pendent from the
abdomen, between the hind limbs, or in cross seeticghe same region (Figure 9).

The section of the transverse plane at the levethef umbilicus showed the genital
tubercle, seen as a hyperechoic round structutbeaventral wall of the abdomen, near or in
close proximity to the umbilicus. The umbilical darould baémaged in longitudinal plane in this
section when running perpendicular to the ventoaloaninal wall of the fetus. A cross section of
the umbilical cord was the most reliable way toiaeh a diagnosis. Both the prepuce and
scrotum were usually present in the same imagegewenythe former was difficult to discern. To
image the prepuce and scrotum, the section hashtthra larger portion of the ventral abdominal
region and extend caudally.

The Sagittal plane of the fetus was rarely obtaifidtls plane was not consistent in early
stages of differentiation of the gonad, since thgration of the genital tubercle could be at its
initial stage and ultrasonogaphic visualization wdBcult. The position of the hind limbs could
occasionally prevent location of the genital tubem early stages of differentiation, and at times
the hind limb bones could be confused as the tidbéncan after stage of migration of the organs
differentiation ofgender, the sex could be easily discerned by locaif the external genitalia
under the tail or close to the umbilicus, for feenahd male respectively. At stages in which the
scrotum was already present, this could be misdeehvone of the hind legs was on the near
plane of the image, leaving the scrotum in the pemknd of the frame. When imaged in this
plane, the umbilical cord was always seen in lamiital view. At figure number 10 is observed
a female in this plane identifying showing the \aublose to the tail, however the visualization of

the nipples was difficult because the hind limbsipon.
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Figure 9: Transverse plane at the level of umbilical cord|of Figure 10: Sagittal plane of an ovine female fetus ¢n
a caprine male fetus on Day 60, with the scrotum) ( Day 60, observed an image hyperechoic of the vylva
between the hind limbs!i}; visualize the insert of the (<) near to the taill().
umbilical cord (~) on the abdomen.

Considering a total of 280 embryos and based enntimber of visualized scanning
planes was obtained a percentage of achieved pl@hestotal number of sagittal plane was 48

(17.5%), the transverse plane was 83 (29.7%) amtbtigitudinal plane achieved 148 (52.86%).

Discussion

In this work the ultrasonographic identificationdalocation of the genital tubercle and
fetal external genitalia in early gestational stafjewed identification of the sex. Same results
were previously obtained by Coubrough and Casi€98), Burstell et al. (2001), Birstell et al.
(2002), Nan et al. (2001), Andrade et al. (2004nt8s et al. (2005a/2006ab/2007abcdef).

The genital tubercle is the embryonic structures@né in both male and female that
differentiates into the penis and clitoris in maled female fetuses respectively (Noden and De
La Hunta, 1985). During the process of differemiat the genital tubercle migrates from its

initial position, between the hind limbs, towardti& umbilicus in males and towards the tail in
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females. The genital tubercle was ultrasonografiffisgen as a hyperechoic structure usually
presenting a bilobar appearance, corroborating lwiimata et al. (1982).

Determination of the relative location of the gahitubercle was dependent upon the
plane of scanning. Visualization and location o tiender of the fetus was possible through
sagittal, longitudinal and transversal (cross sa¢tplanes in goats and ewes fetuses, according to
Burstel (2002), and in bovine, also adding the cpi#i plane, according to Moura (1993).
Corroborating with this authors, the number of ssmwbtained in this work suggested a wide
variety of planes of view of the fetus, which wadgful in locating and identifying the fetus sex.

In this work it was observed difference in the aswnographic appearance of the genital
tubercle on different days of early stages of iffetentiation and also in the plane that it was
imaged, what is in agreement with Moura (1993).

The visualization of fetal structures, in both gersd was observed in all the described
planes and their sections. However, some plandésulif the visualization of those structures
because the position of the body, hind limbs andbilical cord of the fetus, as mentioned by
Moura (1993).

The sagittal plane permitted an easy identificatbddrthe prepuce and vulva in older
fetuses, corroborating with Moura (1993) resultsisTplane, however, was rarely achieved and
seemed to produce inconstant results in the etaes of migration of the gender. Owing to the
small size of the external genitalia at early ssagfedevelopment, it could be easily missed by the
presence and movement of the hind limbs seen snvibwv, as previously reported by Curran et
al. (1989) and Moura (1993).

In this work, the transverse plane of the fetusthat level of the umbilical region
(umbilical section) or caudal to it (inguinal sect) proved to be a consistent useful plane of view

for sexing. In the male, the genital tubercle cobédseen close to the umbilicus and also the
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longitudinal presentation of the scrotum, when thés already formed. A section at the extreme
caudal region (extreme caudal section) gave a g@d for identification of the genital tubercle
or external genitalia in females, and also the tatrbag when it was already developed,
corroborating with Curran et al. (1989) and Mour93).

Transverse plane appeared to be most useful fatineowse, because the bilobed
morphology is distinct, and it was convenient, doientation purposes, to first locate the head
and beating heart in cross section and then to rtteevéransducer caudally across the fetus, to
obtain sequential transverse plane sections, aogptd Moura (1993); however, Barros and
Visintin (2001) relate that the transverse plan&kesathorny diagnosis in males and females,
because fetus landmarks need to be visualizedvieraeplanes to determine the positioning of
the tubercle, being more difficult in females, daghe presence, at the same plane, of the sacred,
ischium and coccyges vertebrae. In this researafi,wloe transverse plane showed to be one of
the most reliable planes of view, depending on gbeod of gender differentiation and the
section scanned.

According to Moura (1993) and Barros and Visint20@1), the longitudinal plane
provided the best images and gave an easy locatithre gender. In this work the fetus could be
imaged in its entire length in this plane, showihg umbilical and perineal regions, enabling
identification and location of the genital tubereled other structures of the external genitalia,

besides important landmarks as umbilical cord,aad hind limbs.

According to Barros and Visintin (2001), in cowsetlappearance of the fetus in
longitudinal plane at the section lateral make easy the diagradsihe sex, because there were
observed, in a single image, the previous memlieosax, umbilical cord, hind limbs, tail and
genital tubercle, visualizing in many cases thegandal raphe and the scrotal bag in males and

the nipples in females, what was also observelarspecie used in this work.
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Still according to these authors, this image shthesexact view of the positioning of the
genital tubercle in males, but in females the geériibercle comes close to the sacred and
coccyges vertebrae, hindering longitudinal planagdostic. In the longitudinal back-ventral
plane it is possible a wide vision of the fetuss gimplifies the diagnosis in males and females,
which show the genital tubercle right below thé. tim this research work in small ruminants, it
was observed some similarity in certain scannirangs mentioned by the above mentioned
authors, but our work defined sections differerfythose cited by them, what turn difficult to
compare some planes of view.

The oblique plane was usually obtained as a dewiaif the dorsal and transverse planes
and presented difficulties to properly locating themital tubercle and external genitalia in these
specie. Always partially showing the fetus and asemingly to show the fetus as if it was
reduced, several oblique sections gave rise a dowdairrectly identify the sex of the fetus. Some
images obtained showed the genital tubercle ineclpgoximity to the umbilicus and the
presumptive genital swellings between the hind fimbdistant of the genital tubercle. The
distance between the structures would not match thié gross morphological findings of the

external genitalia at this age, as reported in Mq0©93).

The cross section view of the umbilical cord appdaio be the most reliable way for
diagnosis, as mentioned by Curran et al. (1989)\mgra (1993). However, in this work, a cross
section of the umbilical cord, at the base of ttachment to the abdominal region, occasionally
exhibited hyperechoic areas which could be mistakih the genital tubercle. These areas of
hyperechogenicity may be referred to the wall & timbilical veins or also some internal
structure of the fetal body close to the regiontted umbilical attachment, corroborating with

Moura (1993).
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Conclusion

The scanning planes defined were the longitudioed@ plane, with extreme dorsal
section, abdominal section and ventral sectionstgttal/medium plangl7.5%), with medium
section, right section and left section; the tramsg/cross sectional plane (29.7%4h extreme
caudal section, inguinal section and umbilical isectand the oblique plane as a deviation of all
mentioned planes and their sections.

The longitudinal plane (52.86%) represents the nsostable plane to sex male and
female caprine and ovine fetuses at any stage#lal@ment of the gender, once the moving of
the transducer to get the different sections ia fiane was easily achieved and the visualization
of the entire fetus abdomen and caudal region wasilple, enabling identification of the fetus

sex structures and landmarks and also the measntefdistance among them.
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Baixar livros de Literatura

Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matematica

Baixar livros de Medicina

Baixar livros de Medicina Veterinaria
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC

Baixar livros Multidisciplinar

Baixar livros de Musica

Baixar livros de Psicologia

Baixar livros de Quimica

Baixar livros de Saude Coletiva
Baixar livros de Servico Social
Baixar livros de Sociologia

Baixar livros de Teologia

Baixar livros de Trabalho

Baixar livros de Turismo
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