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Ilepimwon povémievpng vnomia-
oiag ka1 atpnoiag 68100 képarog
prtpag ouog

E. Evdotpn - Ppaykiaddkn', I. Meveydrog),
O. Xapnatdkou’

ITEPIAHWH. ITeprypdgetar nepimwon etepSimkeupng vnoma-
ofag ka1 atpnoiag képatog pritpag veapng oudg avanapaywyna, n-
Jikiag 19 pnvdv. L ouv eqpappbéoldnke texvnui oneppatéyyuon
otov tpito tng oiotpo, n onofa unpEe avenrtuyng. AkolodOnoav
evvéa ouvolikd texvntég oneppateyyyoelg pe to {610 apvnuké amno-
tédeopa. H oug 08nyifnke tehikd oto opayeio 6nou katd tn ve-
kpoyia PpéOnke 6u 1o 8e816 xépag eppdvile atpnoia oto 6p16 ou
P& To odpa tng pAtpag Kai 1 prikog tou Atav oxedov 1o 10U Tou
prikoug tou apiotepoy (110 cm vs. 190 cm). Appdepa ta képata
épepav didyuteg ka1 mepiyeypappéveg kiotels. To unomlaouxd ké-
pag nepiefye 150 ml uypot. Iotodoyikd to evlopritpio dtav ave-
vepy6 ka1 mapouoiale oe peyddn éxtaon Ondddn Srapdppwon. ITi-
otevetal 6u n napaywyi PGF,, and to unomlacuks ka1 pe atpn-
ofa képag S1éxomte v eykupocivn ToU PUOIOAOYIKOY KEPATOG,

Aé&erg eupetnpiaong: povémeupn unomhaoia, atpnofa, képag pi-
Tpag, oug.

EIXATQI'H

ZTeL0dTTOL 1} UELMUEVT] YOVLILATITO OTOUG Y0{Q0OVS TTQO-
ROAOUY AoLuaddn altua, 0QUOVIRES JUOAELTOVQYIES RO OUY-
VEVEIC AVATOIHRES AVOUOLES TOU YEVVNTIROU CUOTHUOTOS
(Wiggin et al., 1950, Goethals, 1951, Perry and Pommeroy,
1956, Tege, 1957, Nalbandov, 1964).

O ovyyeveic avatopurés avouahlies Tov agoovy T
eEwteourd yevvnurd 6Qyava eival etrolo va diaryvo-
0000V (M. YevdoeEUAPEOOLTIOUGS), EVA TOV ECMTEQURMV
YEVVIITLRAV 0QYAVmV 1 ®hvirt] dudyvewon eivoar d6oxoAn
(Huston et al., 1978 »ow Hamori, 1983). "Epgvveg mov €yt-
vav o opayeio (Zovndia, Aavia, Itaiio, H.ILA »ir) é-
Oe1EaV OTL TO UEYAAITEQO TTOCGOOTS TWV CUYYEVMY OVATO-
RV OVOUOAGY 0pOQOUOE TNV TUNUOTLXY ATAQOT0 TOV

Evoiapepouoa nepintoon

Interesting case report

Case of unilateral hypoplasia and
atresia of the right uterine horn of a

gilt

Xylouri-Frangiadaki E.', Menegatos J.',
Sabatakou O.*

ABSTRACT. A case of unilateral hypoplasia and atresia of the
uterus horn was described in 19 months old gilt. After repeated
returns and 9, in total, unsuccessful artificial inseminations, during
and after the third oestrus, the gilt was slaughtered and the right
horn of the uterus was found to be "blind" at the level of its borders
with the uterus body. It contained 150ml of fluid and was about half
the length of the left horn (110cm vs. 190cm). Diffused and well-
outlined cysts were observed in both horns of the uterus. Histological
examination revealed in the endometrium, edema with abundant
loose cellular stroma that surrounded numerous hypoplastic glands
and hyperaemic blood vessels with thick walls. It is suggested that
the production of PGF,, by the hypoplastic and "blind" horn of the
uterus interrupted the pregnancy in the left horn.

Key words: gilt, unilateral hypoplasia, atresia, uterine horn.

INTRODUCTION

The causes, responsible for sterility or reduced fertility
in swine, include infectious diseases, endocrine disorders,
as well as, congenital anatomical defects of the repro-
ductive system (Wiggin et al., 1950, Goethals 1951, Perry
and Pommeroy, 1956, Tege, 1957, Nalbandov, 1964).

Congenital anatomical defects of the external organs
(Menegatos et al., 1984) can be diagnosed easily (i.e.
pseudo-hermaphrodite) in contrast to internal organs’ ones
(Huston et al., 1978, Hamori, 1983). Slaughterhouse
studies (Sweden, Denmark, Italy, U.S,A. etc.) have shown
that the greater percentage of the congenital anatomical
defects concerned the segmental aplasia of the uterine
horns and this has been considered as the most frequent
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Ilivaxrag 1. Huepounvio epgdviong olotpou
Table 1. Dates of oestrus

Ala. Hpegopnvio oiotgov Megodudotnpa
mtov axorovOnoe TX L TTENT0LY
Dates of oestrus and Qestrus Interval
Artificial Insemination (Days)
1 19-08-1999
2, 07-09-1999 18
3 28-09-1999 21
4 20-10-1999 23
5 09-11-1999 20
6 30-11-1999 21
7 22-12-1999 22
8 10-03-2000 71
9 19-04-2000 40

unToLaiov ®€QATOG, ToV BemEEToL 1) oVYVATEEN OULTiaL KoL
odnyel oe otepdmTa. OL €pevveg autég meptehdupavay
peydio aeliud Tamv now n TaEvéunon tmv evonudtoy oe
TTOMES TEQUTTDOELS APOQOVOE TTEQLOOOTEQES TG ULAGS O
VOTOMKES OVOUTALES.

210 dr6 Hog TEQLOTATLRG TEQLYQAMETAL HOVAITAEVON
vrtomAaoio xow atonota Tov deELov ®EQAToC UNTEOS UGS
OVOITTOLOOY OYNS.

ITegrypag] Tov zAVi%oU TEQLOTATIZOV

H vnté pehém mepimtmon apooloe veapr O, TOOEQ-
xouevn amd extpogn aEevinav Lowv (Species Pathogen
Free, SPF). H ovug €10vjxfn ot 30 RS mg Tatgoyoving
Cwo, og Nhrio S unvarv. MorQooromxd ®ot #otd Ty wit-
virt] €E€Taon maovolaldtoy amoADTOE PUALOAOYLXT.
‘Otav exdihwoe Tov Te{To 0{0TEO £YLVE TEXVNTH OTTEQUA-
TEYYXLON, XWEIE SUwg vo emtevyOel eyrupoovv.

OL ezrépevol 6 oloteoL eppavictnxray oe vavovird oo-
vird drootiuata Tov xupdvenxay amd 18-23 nuépec. Ou
ofotot ouvodevmray we TexvT] orepuatéyyvon. O 7og
®at 0 80g olotpog elyav pecodidomua 71 o 40 nueav
avtiotowyo (wivarog 1).

Metd 06 TG avemituyels TEooTddEeLES EYRUROOTYNG
amopaciodnxe 1 ooy g ovdg og nhria 19 unvay me-
olmov.

Koatd v eEétaom Tou yevynurol cvotiuatog 1o eEw-
Teowrd Geyava fitay puotoroyrd. O TedymAog, #atd ™ dud-
VOLEY TOV, eUaviie TOAD wrQéc ovpgpioete. ‘Otov €yive
TTROOTIAOE L0 TEGOPAONG OTOL ®EQATAL TNS WTOAE ALATLOTH-
Onxre 61L 1o deELS vEag fitay TUPAS (ewrdva 1). To wijrog
Tov néparog Nrav 110 cm v Tov uotoroyixot 190 cm.

210 aELoTEEG ®EQPOC, 0TO didomua twv 90 cm otd ™mv
QYN Tov TEaXAOL, dev maaTnENBnray xioTeLs (Tivarag
2). Zto vtéhourto Tuue Tov ®€Eatog BREOMray 24 nahd
meQuyeyoauuéves niotels pue dduetoo 31,6+=1,7 mm
(X=SEM) zou 10 dudyvteg (ewdva 2).

Ewova 1. To yevvnuixd ovotnua ts ovds. Paivetar g tour did-
vot€ng tov puatodoyixot xépatos. To féhog deiyver tyy atonoia
TOV 1] QUOLOAOYI%0Y %EQATOG.

Figure 1. The genital system of the gilt. The normal uterus horn is
opened. The arrow indicates the atresia.

cause leading to sterility. The above studies included a
great number of animals and their malformations’
classification was referred, in many cases, to more than one
anatomical malformation-defects.

Our case deals with a SPF parent stock gilt, presenting
unilateral segmental hypoplasia and atresia of the uterus
horn.

Description of the clinical case

The gilt was imported from a SPF (Species Pathogen
Free) parent stock at the age of 5 months.

The sow, macroscopically and during the clinical
examination, appeared to be absolutely normal. At the age
of about 7 months, during the third estrus, an unsuccessful
artificial insemination was performed (viz. without
pregnancy).

After repeated returns at regular time intervals and 9, in
total, unsuccessful artificial inseminations, the sow was
slaughtered at the age of about 19 months.

While the external genital organs appeared to be
normal during the inspection, the cervix presented very tiny
symphyses and the right uterus horn was "blind" and shorter
than the left one (110 cm vs. 190 cm) (Figure 1).

The left horn was free of cysts for a distance of 90cm
from the borders with the cervix (Table 1), while in the rest
part remainder of the horn we observed 24 well-outlined
cysts with a diameter of 31,6 = 1,7 mm (X£=SEM) and 10
diffused cysts (Figure 2).

All along the right horn, 17 well-outlined cysts with a
diameter of 24,4+ 2,1 mm (X=SEM) and 5 diffused cysts
were observed. There was no statistically significant
difference in the number of cysts and the cyst diameter
between the two horns.
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ivaxag 2

Yymuoriopoi avd 10 cm
000 TO0T 0IT6 TOV TEAYNAO

AQLoteQol négag
Xuvolirov peyédovs 190 cm
(ra tehevroia 90 cm fTav YwEis ®¥VOTELS)

A€EL0 #€pag (TVAO)
Xuvolrov peyédovg 110 cm

Xvoro ®VoTEQV Eidog- AgiBpudg AvdpeTgog Eidog- Agibudg Avdpetgog
avd ®€pag ®VOTEWV »V0oTNG (mm) ®VOTEWV »VotNg (mm)
Agiot. AgELo
6 1 2A 32,21, 20,26 1A
4K
6 1 3A 30, 25,25 1A
3K
3 1 3K 45,42,26 1A
1 1 1A 1K 54
3 1 3A 1K 38
3 1 3K 35,42, 46 1A
2 1 2K 26,29 1K 17
2 3 2K 26,29 3K 21,20, 18
3 1 3K 20, 46,45 1K 28
4 5 1E,3K 40, 30,27, 25 1A,4K 18, 34,16, 19
3 3K 18,20, 21

E= Emuijxng »iot, A= Audyvm wiot, K= Kdotn

Table 2
Cysts located at intervals Left uterine horn Right uterine horn (atresia)
of 10 cm from cervix Total length 190 cm Total length 110 cm
(There were no cysts in the first 90 cm)
Total cysts Number and Cyst Number and Cyst
per horn morphology of the cyst  diameter (mm) morphology of the cyst  diameter (mm)
Left Right
6 1 2D 32,21,20,26 1D
4C
6 1 3D 30, 25, 25 1D
3C
3 1 3C 45,42, 26 1D
1 1 1D 1C 54
3 1 3D 1C 38
3 1 3C 35,42, 46 1D
2 1 2C 26,29 1C 17
2 3 2C 26,29 3C 21,20,18
3 1 3C 20, 46, 45 1C 28
4 5 1W,3C 40, 30, 27, 25 1D,4C 18,34, 16,19
3 3C 18,20, 21

C= well-outlined (clongated) cysts, D= Diffused cysts, E= Cysts

Ze 6o 1o wijrog Tov deELov népartog (Tuprol) Beétn-
xnav 17 vohd meguyeyoaupuéves »ootels pe diduetoo 24,4+
2,1 mm (X+SEM) zou 5 dudyvtes. Aev Poébnue otatiotxd
onuavty dlapoed HeTAED Tov aELBUOT TV ®IOTEWVY KoL
™S OLAUETEOV VTV OTaL JVO REQATAL.

The mucosa in both uterine horns was hyperemic and
thickened. The "blind" horn contained 150ml of sero-
purulent excretion, while 50ml of serous fluid were
detected in the left horn (Figure 3). The ovaries were
macroscopically normal.

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2003, 54(1)
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Ewova 2. Méoog tov x€0atog Thg uijtoas ovds e tyy atonoia
dmov gaivovral 0vo ®JoTels.
Figure 2. The atretic uterus horn with two cysts (arrows).

O Phevvoydvog xat 0t duo ®EQATA T VITEQUUUHRES
%O TAQOVOTOLE TTAYUVOT. ZT0 TUPAS ®EQUS, SUWE, V-
XE, WYQORITOLVO, AOOUO EXRQLUC TTOTOTNTAS TTeQTov 150
ml (ewéva 3), evd 010 PUALOAOYLRG REQAS TO EXROLUAL 1i-
TOV AETTTGOEEVOTO %L 1) TOOGTTE TV TfTay tepimov 50 ml.
O wo01jnes NTay HARQOOHOTURG PUOLOAOYLRES.

Iotohoyund evprjpota

Katd mv wotohoyixn eE€taom Tunudtav amd didpoa
onueia ®ow Twv dUo ®EQATMOV TOQOTNENONXAY TO 0rGAOV-
Oa: To pvountELo Nrav évtova Aettvouévo (dyovs 0,15
cm). To evdouniToLo 1Ttay 1Ttay aveveQys ®oL TAVOUEVO
(dyovg 1 cm) now amotehe(to amd dgbdovo owdnuatddee
%O €V UEQEL VALOELOOTONUEVO ALOALORVTTAQLRG OTOMDUOL
IOV TTEQLERAELE ATQOPLRA OLOEVLAL KO TTOYVTOLXMUATURA, —
vrtegauurd aryyeio. H emupdveo tov evdountolov magov-
otale og pueydhn éxtaon ONhwdn dapdopmwon pe aore-
TTWRGS ROATTELO emLOMO (ewdva 4). Ztoyelo phey-
Rovr|g »o xaxonfeag dev apatneOnxay.

YYZHTHXH - LYMIIEPAXMATA

Emnedn o yoipoc eivar Too pe peydhn yoviudtra, n
gvpela €pevva og OENaTO OTELRGTNTOC ETUHEVTIQWVETAL
ovvnBwg og hotpudderg tapdyovtes. Ta evdoxpivoloywnd
®ow avarourd o fijuoto Oewpotvral devtepetiovoag
onuaotog. O Nalbandov (1950) avdpepe Gt vdbe xodvo
otng HITA amopareivovray 3.000.000 yoigol Aoym oteL-
0THTAC.

T va pekemBoy oL avoTouré avwpallies Tmy yev-
VNTLRAV 0QYAVOV €YLVOV QQRETES EQEVVES O€ PeYdlo a-
L6 Lhdmv ®uping ota opayeio.

O Wiggins nouw ouv (1950) eE€taocav 1o yevvnuind ov-
omua 5088 ovdv ota oparyeta koL PONrAY TUNUATLRY O
oot tov ®€patog ™ wijteag o€ Toooots 0,3%.

Ewova 3. Mépoc tov x€0atog e 1ijtoas ovds 1e 000mvddes
Exnolua.
Figure 3. Seropurulent fluid was present in the atretic uterus horn.

Ewova 4. Avevepyd evdourjroto ue atpopind adévia
Figure 4. Inactive endometrium with numerous hypoplastic glands.

Histological examination

During the histological examination of various
segments of both uterine horns, the following were
observed: the uterine wall presented an intensely thinned
myometrium of 0,15 cm and an intensely thickened
endometrium of 1 cm. The endometrium was inactive and
consisted of edematosous abundant loose cellular stroma,
surrounding numerous hypoplastic glands and hyperaemic
blood vessels with thick walls. The endometrium surface
had, at great range, theloid appearance with apoptotic
epithelial tissue (Figure 4). No elements of malignancy
were observed.

TEPIOAIKO THZ EAAHNIKHZE KTHNIATPIKHE ETAIPEIAX 2003, 54(1)
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O Einarson zau Gustafsson (1970) o uehétm mov a-
popovoe v eE€taon 1000 veapdv ovav ferxrav ot ot
221 oveg (22,1%) mov eEetdonrayv, tagovoialov avo-
Hohieg 0TO YEVVNTIRG OVOTNUA, EX TV 0Ttolwv ot 12 elyav
avopaiieg ot utea ®ot Tov todynio. Ou Pau »at ovv.
(1994) mov eE€raocay ta yevynurd ovotijuoto 8.847 cudv
oe opayeio foriray 1132 (12,8%) ue avouaiies. EE avtdv
o157 (0,64%) apootoay T UNTEO. RO ATt AUTES OL TOELS
(0.03%) elyav aronota xow vromhooio Tov deElod vépa-
TOG, OGS TOQATNENONUE OTO TEQLOTATLRS TTOV TTEQLYQA-
petat. YroyQouuiletor 6T 0TS TaQamdve TEQUITTMOELS
dev avapépeTal 1) aveoeom ®UOTEMV.

e perém mov dekrjyOn amd to Nalbandov (1952) og
36 00eg (V€S vow EVIMXRES), TTOU ERQPAVICAY OTELRGTN-
T, 0L 23 (71000076 63,9%) PEEOMray GTL elyav AVOTOIHRES
avopohies. OL S5 eupdviooy apgoteOTAEVQO TVPAS %E-
oo wijteas (10000td 13,9%) now oL 2 elyav TunRoTLry o-
mhaoio Tov xépatog ™mg wijteag. O Nalbandov (1952) Oe-
mEOVOE GTL M TUNUATIXY ATTAALOTOL TOV REQOLTOS THS UITOAS
dev amorhelel mv eyrvpoovvn. H de atpnoio tov vépatog
uopovoe va mpoxoahéoer otelpdtnta (Einasron and
Gustafsson, 1970). ITa’ 6ho de ot feEOnnav yovipormor-
NUEVO WAQLA OTO OREQOLO TUWUAL TNG WTQOLS, 1] EYRVUOCU-
v fitay adBvatoc. Av not OTIE TTEQUTTMIOELS TNG LOVOREQNS
UNTEOC TaL Lo ta yEviua, 1 YoviuGTNTd ToUg 1Ty HeLm-
uévn. Ou Einarsson and Gustafsson (1970) Oempovoay 6-
TLEVA 1) LOVOREQY UTEA 1TOV SUVATEV VO EUPOVICEL UEL-
OUEVY YOVIUGTNTA, 1] TUNUOTLXTY ETEQOTTAEVQOC 1) LUPOTE-
G6mAevog amhaoico ™S UHTEOg OEMEETO GTL TEORAAOU-
0€ OTELROTTA.

Daivetal 6TL 1 povoreEn untea eival og B€on va @é-
QEL ELG TEQAC EYRVUOOUVVY), avTlOETA 1) UNTEO UE TUNUOTL-
1 amhaoior ®VEING TTEOC TO OTloOLO TUNUA ™S %o LOTWE &-
AEIVY UE ETEQOIAEVON ATENOLX EIVOL AOVVATOV VAL PEQOUV
€1LG TEQUGS EYHRVPOOUVT. AUT6 ovpfaivel emeldr| N mopays-
uevn mootayhavdivi Fy, artd o un ratetnuuévo amd u-
Bova tuipa Tov x€patog Tov TaEovaiale TV avouahio
RATAOTQEPEL TOL W) d cwudtia (Dziuk, 1991).

270 016 HOG TEQLOTATING TO TAQATNQOUUEVO UEYAAO
dudotnua peta&t Tov 60v - 70v xnaw 70V - 8ov 0{oTEOV TOV
frav 71 xou 40 nuEpeg avtiotouya, uroel va ogetheTan oe
mBavy] eyrupootvn 0To AELOTEQS AOTLO REQAG, TTOU OLe-
%O Spwe Ay g €xnelong mpootayravdivng F,, mov
T oYGTOY oS 1o OEELS TVPAS #EQ0S. MOmQOOKOTIRA RO
LOTOAOY LA OTO GQTLO 0ELOTEQS REQUS OEV VITHOYE RAUIOL
€vdelEn eyrvuooivng. O Nalbandov (1976) avagépel St
eyrvupooivn og tétola Lha eivan eEarpetind ondvia. Emi-
oG WToEEl va, ogelheTal 08 TAQAUEVOVTA WG OmUATLA.

Zvurepoopotind Oa TEEmeL va vroypoumotet ot a-
vahoya TEQLOTATLRA B0t TTOETEL VAL RATOYQAPOVTOL KOLL VOL
XOLVOTTOLOUVTOL YLaL ETULOTNUOVIROUS AGyoug, wdaltepa G-
AV ApoQovv Loa peyding a&lag emhleyugéva yio avosto-
Qaywy1. Oa TEETEL dE VO EVIUEQDVOVTOL OL OLVOLTTOLQAY M-
ywol oixol Tov Ta TaEyaryay, dote vo lval duvari, ot
OuVEKELX, 1] OLEQEVYNON TWV OLTimV TTOV TaL TTEOXROAOTY. U

RESULTS - DISCUSSION

Given that the pig is an animal of high fertility, a wide
research concerning sterility is usually focused on infectious
causes. Endocrine disorders, as well as, anatomical defects
are considered to be of secondary importance. Nalbandov
(1950) reported that 3.000.000 sows per year are butchered
in the U.S.A due to sterility. Several studies have examined
a great number of animals with respect to anatomical
defects of the genital organs.

Wiggins et al., (1950) studied the reproductive system of
5088 pigs at the slaughterhouses and found that segmental
aplasia of the uterus horn was present in 0,3% of them.

Einarson and Gustafsson (1970) in a study of 1000
young sows found that 22,1% of the examined animals
presented defects of the reproductive system and 12 out of
them had defects in the uterus and cervix. Pau et al., (1994)
examined 8.847 sows at the slaughterhouses and found that
1132 sows (12,8%) presented defects of the reproductive
system. In 57 (0,64%) of them the defects were limited in
the uterus while in 3 (0.03%) atresia and aplasia of the
uterus was observed in the right horn and this is in
accordance with our case.

Nalbandov (1952) studied 36 young and adult sows
with sterility and documented that 23 (63,9%) presented
anatomical defects. Five (5) presented bilateral blind
uterine horns (13,9%) and two (2) had segmental uterus
aplasia. Nalbanov (1952) regarded that segmental uterus
aplasia does not exclude pregnancy. The atretic uterus horn
can cause sterility (Einarsson and Gustafsson, 1970).
Although fertilized ova were observed in the intact part of
the uterus, pregnancy was rare (Nalbanov 1952). In cases
of unicorn uterus the animals are fertile, but fertility is
reduced. Einarsson and Gustafsson (1970) suggested that
although unicorn uterus presented lower fertility,
segmental or bilateral aplasia caused sterility.

It seems that the unicorn uterus is in a position to
accomplish pregnancy, but the uterus with segmental
aplasia and especially that with atresia is impossible to
accomplish a pregnancy. This is probably due to
prostaglandin F,, that is produced by the free of embryos
horn presenting the defect.

Therefore, it is suggested, that when reproductive
animals of great value present such defects, they must be
recorded so as the notified breeding houses, that produce
them, will have the possibility to investigate the causes. 1

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2003, 54(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2003, 54(1)



62

E. EYAOYPH- ®PATKIAAAKH, I. MENEIT'ATOZ, O. EAMITATAKOY

BIBAIOI'PA®IA - REFERENCES

Dziuk P (1991) Reproduction in the pig. In: "Reproduction in
domestic animals", chap. 14, 478-479, Ed. P. Cupps, Academic
Press.

Einarsson S., and Gustafsson B (1970) Developmental abnormalities
of female sexual organs in swine. Acta Vet. Scand., 11: 427-442.

Gocthals P. (1951) Studies on the sexual organs of sows with
reference to sterility and reduced fertility. Vlaams diergeneesk.
T. 20: 155-165 (Quoted trom Einarsson S., and Gustafsson B.:
Developmental abnormalities of female sexual organs in swine.
Acta Vet. Scand. 1970, 11, 427-442.

Hamori D (1983) Constitutional disorders and hereditary diseases in
domestic animals.

Huston R., Saperstein G., Schonewels D., Leipold H. W. (1978)
"Congenital defects in pigs". The Veterinary Bulletin, 48: 645-675.

Nalbandov A. V (1964) Anatomic and endocrine causes of sterility in
female swine. Fert. And Steril. 3: 100-120 (quoted from
Einarsson S., and Gustafsson B.: Developmental abnormalities
of female sexual organs in swine. Acta Vet. Scand. 1970, 11: 427-
442.

Nalbandov A. V. (1952) avagépetan and Nalbandov A. V., (1976).

Nalbandov A. V. (1976) Fertility and sterility in «Reproductive
Physiology of Mammals and Birds" W. H. Freeman and
Company, San Francisco, 305-3009.

Pau, S., M. T. Zedda, P. L. Piras, L. Orru, U. Sbernardori (1994)
Malformazioni dell” apparato genitale della scrofa. Rivista di
Suinicoltura, 11:65-70.

Perry, J. S., and Pomeroy R. W., (1956) Abnormalities of the
reproductive tract of the sow. J. Agr. Sci., 47 : 238.

Teige J (1957) Congenital malformations of the Mullerian Ducts and
Sinus urogenitalis in pigs. Nord. Vet. Med., 9: 609-629.

Wiggins, E. L., L.E. Casida & R. H. Grummer (1950) The incidence of
female genital abnormalities of swine. J. Animal Sci., 9: 269-276
(Quoted from Einarsson S., and Gustafsson B.): Developmental
abnormalities of female sexual organs in swine. Acta Vet. Scand.
1970, 11, 427-442.

TEPIOAIKO THZ EAAHNIKHZE KTHNIATPIKHE ETAIPEIAX 2003, 54(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2003, 54(1)


http://www.tcpdf.org

