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Meléwn §6o nepuneroeav akdpdiwv
apopgav (Holocardius Amorphous
totalis) weparwv oe Pooerdn

A. ITobping, I'.X. Apo1pidng’, E.Baivdg’

IEPIAHWH. Ilapouoidlovrai §6o ondvieg nepimwoeig akdp-
S1wv dpoppwv tepdtwv Pooeriddv (Holoacardius Amorphus
Totalis), xabéva ané ta onoia anotedovoe npoidv §ibupng xkuopo-
piag pe puotodoyixd 1o Sedtepo veoyévvnto. Ta tépara efetdodnkav
PaKpOOKOIIKd, AKTVOYpa@ikd Kai 10T0A0YIKA, EVE) MPAyPaTonol-
i0nke kapuormka e&évaon oo éva ané ta uotodoyikd Sidupa
veoyévvnta. Apgétepa ta tépata nepipdrdoviav and Séppa, ever n
eowtepikn toug pdla, n onoia Sev mepieiye okedeuxd otoryeia Arav
1otodoyikd opotoyeviig. To éva drav mapdpoto oe Sraotdoeig pe au-
14 10U égouv 16N neprypacpei, evd 1o Ao efvai to pxpSiepo (Bapog
21.3 gr) ar’ éoa éxouv avagepOei otn S1ebvii Pilioypagia. Kas
oug 800 nepimaoelg, Svo npépeg petd  yévvnor toug, oG wo-
Orikeg v pntépwv toug Bpédnkav Svo wypd owpdua. Zulntovvias
ta mYavd afua, adrd ka1 o1 méov mbavoi pnyaviopof oxnpatiopoy
wv 6o epdrwv.

Aé€eig supempiaong: Booeibil, teparoyéveon, axdpdio tépag.

EIZAT'QI'H

Ta axddia Tépata, oL YoQoXTEILOVTOL 06 PN a-
VoyvmeIoLe Tuipato Tov oduatds toug (Alderman 1973,
Mee 1990), aviirouv oty ramyoplo twv "ehedBepwv, o-
vépowv ddBpmv". H dudyutn epfouiny dvomhaoio avtod
TOV TOTTOV TTEQLYQAPNKE YLOL TTEATY pod oToV AvOpwITo -
76 Tov Beneddetti (1533). H mpdyt avagoed ota fooetdi
€ywe amd tov Ruysch (1750) zow arohotnoe ogpd ava-
oV uéyot orjuepa (Neal & Wilcox 1967, Leipold et al.,
1972, Czarneski 1976, Hishinuma et al., 1987, Mee 1990).
Snuavardg aolBude dMMUooLeEvoemv apoed ota. LITTOELdY
(Simmonds and Gowen, 1925; Roberts, 1971; Crossman
and Dickens, 1974), ota mpéBoata (Simmonds and Gowen,
1925; Cole and Craft, 1945; Dennis, 1965; Dunn and

Two cases of bovine holoacardius
amorphus monsters

Pourlis A.F', Amiridis G.S?, Vainas F’

ABSTRACT. Two rare cases of holoacardius amorphus totalis
monsters are reported herewith. The monsters were examined
macroscopically, radiographically and histologically, whereas
karyotyping was performed in one normal twin. Both monsters were
covered with normal skin and hair, while histological examinations
revealed a homogenous parenchyma. The first monster was
congener to those previously reported, while the second is the
smallest case (weight 21.3 gr) reported to date. In both cases, two
days after calving, two corpora, lutea were found on the ovaries of
the dams. The aetiology as well as the mechanisms of teratogenesis
are discussed.

Key words: cattle, holoacardius amorphus, congenital malfor-
mations.

INTRODUCTION

Free assymetrical twins are acardius, with various parts
of the body unrecognizable. Holoacardius amorphus totalis
is the most severely deformed of acardiac foetuses,
possessing no recognizable external body shape (Alderman,
1973; Mee, 1990). Benedetti (1533) first described this form
of fetal malformation in humans. The first bovine case was
recorded by Ruysch (1750). Many cases of acardiac bovine
monsters have been published to date (Neal and Wilcox,
1967; Leipold and others, 1972; Czarneski, 1976; Hishinuma
and others, 1987; Mee, 1990). There are several reports
concerning horses (Simmonds and Gowen, 1925; Roberts,
1971; Crossman and Dickens, 1974), sheep (Simmonds and
Gowen, 1925; Cole and Craft, 1945; Dennis, 1965; Dunn
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Roberts, 1972) now otig aiyeg (Simmonds and Gowen,
1925; John and Narasimhan, 1980).

Zmv egyooia avt] TeQryedgovial V0 TEQUTTHOELS -
RAQOLOV AUOQPWYV TEQATMV O€ BOOEL].

ME®OAOI EEETAXHX

A. Maxpooromunn eE€taon: Ta 0o téparta eEetdom-
OV UARQOOROTILRA, pwToyagOnray, netodnxrayv ot
OLOLOTATELS TOUS RO VITOMOYIOTNRE TO PAQOS TOVGS.

B. Antwvohoywnn eE€taon: Ta dvo Tépata axtivoyQa-
EiOMray yuo va dtamotwBel 1 ¥rapEn 1 1 EMhenpn ootav
OTO O TOVG.

I. Iotohoyxn eEéraon: Turjuota amd ohéxrinoa ta ep-
Bovind cwpato emAéyOnrav zat eEgTdomray LoTOAOYIRA
yia TBavy avoyveELon oQydvay 1 LoTtov. o 1o oxomd
avtd, To. dY0 EUPEVIRG CDOUOTO LOVILOTTOONRAY OE OV-
déteo dudhvua 10% oouardetiong ron eAjpbnoay woto-
Tepdye amd OLdpoa onuei Tov HEQUATOC XL TOV AUOQ-
@ov oeYytpatos. Ta wototepdyia eyxrielobnray o mo-
aivr, £yLvav TOUES TAYOVS Sum, oL OTTO(ES XOMUOTIOTY -
ROV UE TNV TEYXVIAY AUaTOEVAIVIG- Nwoivng. 2T GuvEXELD,
TOL LOTOAOY LKA TTOLQAOHEVATUOTA TTOV TTQOEXVYOLV UENETI]-
Brov AemTouepme.

A. EEétoom napudtumov: Ioayuatomowinxre xaouo-
Ty eE€T00m 0T0 PUOLOAOYWS dTdVUO VEOYEVYTITO TOV
TEATOV TTEQLOTATLHOU. Lot To 0%0TT6 vt YenoLpomoion-
ne N ué0odog twv Basrur zau Gilman (1964), toomomoun-
uévn. Amé 1o Ldo oulhéxnrav 10 ml wepuperoy aipo-
TOC 08 PLAAIOLO aupoinyiag, tov stepLelye 250 iu nrapivig.
H rnahMépyera Tov Aevroruttdomy €ywve og amhd enma-
otxo ®¥MBavo (37° C) ue mv meoobijxn 1 ml wiovg ai-
patog og 10 ml, xatdAnhov BemTrol VITOOTEDUATOS, TO
omoto aroterovvray ané MEM 10x (Flow) 10%, 006 eu-
Botov uéoyov (Flow) 20%, Glutamin (Flow) 1%, Phyto-
haemagglutinin (Flow) 0,25% »ow avufftonnd. Metd amd
68-74 ipeg, €ywve OLoromy ™E AVATTTUENS TG ROMMEQYEL-
ag pe Teoodnun rolywivng (Sigma 25x 107° %) now axo-
LovBNoE emdaon Yo 2 arndun HEES. ZTn OUVELELD, TOLY-
partomouOnxre eneEepyacio pe vrotovirs dudhvpue KCL
5,6%0 1. 12 min otovg 37°C, povipomoinon ue 0Ewmd o&v
nouw pebavein (1:3 viv) naw, 1€hog, yomon pe orcein (Sigma)
2%. I'ia. TNV TOQATNENOT TWV TTOQAOREVAOUATMV, XONOL-
posou|Onxre 10 OTTTLHG WHQOOKOTLO.

AIIOTEAEXMATA

Ieguotatizo 1. To té€pag yevvijOnre oto devteQo to-
%eTé ayehddag 3 etav g puhijc Holstein — Friesian pali
ne v pooydot, To omoio dev fitav epuageddito (free-
martin), 6wwg aodelyOnre amd Tov vaELITLTTO (EWrEVa
1) o v ®hvixn eE€taom. Avo nUEQes UeTd TOV TORETO,
®atd ™V YnAdenon ard 1o anevBuouévo e unTéQac,
dramotdnxre 1 Brapgn d0 mYEOV COUOTIOY OTNY aoL-
ote] wobxn. To tépag elye woeldég oyrfua not Rohv-
srdtav od d€pua pe Aevrd Telxmua uijrovg mepimov 1.5

\

Ewova 1. ITepintwon 1. Kapvdtvmos tov guatodoyixot didvuov
uoayapiov, XX (Béin). Orcein x 1250.

Figure 1. Case 1. Female caryotype, XX (arrows), obtained from
blood culture of the calf. Orcein stain. x 1250.

and Roberts, 1972) and goats (Simmonds and Gowen, 1925;
John and Narasimhan, 1980). In this paper, two cases of
bovine holoacardius monsters are described, including the
smallest case yet reported.

METHODS

A. Macroscopic examination: The external features, the
weight, and the size of the monsters were recorded.

B. Radiographic examination: Radiographic exami-
nation was conducted for the detection of any ossified
tissue.

C. Histological examination: After fixation in 10 per
cent buffered neutral formalin, samples were collected from
the skin and parenchyma. The tissues were embedded in
paraffin, sectioned at 5 pm and stained with haematoxylin
and eosin.

D. Caryotyping: For the study of the bovine chromo-
somes of case 1, the method of Basrur xau Gilman (1964)
was used, modified by the authors. Briefly, 10 ml peripheral
blood was collected in heparinized tube. The leukocytes
were cultured for 2 hours at 37°C in nutritive substrate
consisted of MEM 10x (Flow) 10%, bovine embryonic
serum (Flow) 20%, Glutamin (Flow) 1%, Phytohaemag-
glutinin (Flow) 0,25% and antibiotics. After 68-74 hours,
the culture was interrupted with the addition of colhicin
(Sigma 25x 107 %). Afterwards, the sample was processed
for 12 min at 37°C with hypotonic KCL solution (5,6%o),
followed by fixation with acetic acid and methanol (1:3 v/v)
and staining with orcein (Sigma) 2%. The observation of the
preparations was performed with the aid of light
microscope.

RESULTS

Case 1. A 3 year old Holstein-Friesian cow, at her second
calving born a holoacardius amorphus monster and a female
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Ewova 2. [Tepintwon 1. EEwteptsrf ym tov duoogov axdodiov
T€00T0G.

Figure 2. Case 1. External appearance of holoacardius amorphus
monster.

cm., exT0g omtd pia puren TEQLOYY, M oolo ®ahvrTtdTtay a-
76 povEo TEixwUa (ewdva 2). Ot dLaoTdoeLs Tov emu-
®rovg naL xdbetov dEova ritav 13.2 zai 9 cm, avtiotowya,
eva to Tépac Liyile 450 gr. H mopeyyvuatddng udta tov
PavoTav Pe yuouve opBaiud opooyeviic. Mixpéc patég
TEQLOYES dLanEIVOVTAY OTO REVTOLXG TUNUAL TS WATaS, oL
omolec époalav pue Aeupoydyyha. Axtivoloyrd avi-
yvevnue Eva Tohd wred ootrd otoyelo, To omoto £uot-
ale ue omovouLo rot TeQLBAAAGTOY 0t oKL LOAOROU L-
0100. H Aemropepng eE€Taion Twv LOTOAOYLRMY TOUDV €-
Oe1Ee OTL TO TAEEYYVUO ATOTELE(TO QIT6 XAMAQS CUVIETL-
%6 10TG RO MITddN »UTTOEO oL TTOAAG PrEd Ao pEo
ayyeio. Oupalég eQLoyEs amoteouvTay amtd axretd AG-
Bro Aeppnov totov mov dtoymeiCoviay petaEl tovg amtd
OUVOETIXS LOTO.

Ieguotatizs 2. Ayehdda 6 etddv g puiric Holstein —
Friesian otV toltn ¢ eyrupooivn yévvnoe 1o tépog patt
ue éva ONAuxrs nooydotl, 1o omoio dev ftav epuapEGdLTo,
olugpmva ue mv xhviry eE€toom mov empePorddnue pe
™mv ey*VupooUvn Tov 18 uijveg apydtepa. Avo nuépeg petd
TOV TORETS evromiotnrav dVo wypd cwudta (Eva og #d-
Be woBNun) T6o0 pue Ynrdgnon Goo oL ue VITEENOYOA-
pnua, ard 1o arevbuouévo. To T€Qag NTav opaLEKs ne
dudpetoo 3.4 cm., Toyile 21.3 gr xow nohumrdtow amd d€oua
ue povo telxmua (UWirog ToLy v tepitov 2.5 cm.) (ewdva
3). A%TLVOLOYLR(IC TO TAREYY VUL TTOLQOVOLALATAV OUOLO-
vevée. To d€ppa oy rahd avartuypévo (emdva 4), eva L-
OTOAOYIRMS TO TAQEYYVUA ATOTEAE(TO OTTS XAAAQS CUV-
deTLrG LOTS ®ow MTaddn ®iTTaQa.

XYZHTHXH

Zhugavo. ue Ty TaELVounNon Tmv TeEQATmV Rotd Tov
Frutiger (1969) xcutov Alderman (1973), oL taovoeg mte-
QUITTMOELS UTOQOTVV VoL XULQARTNOLOTOVY ¢ axdedia d-

Ewova 3. ITepintwon 2. EEwteous] dym tov duoogov axdodiov
Té0aTOG.

Figure 3. Case 2. External appearance of holoacardius amorphus
monster.

Ewova 4. Iepintwon 2. To eowteoind Tov Tépatos.

Figure 4. Case 2. Internal appearance of holoacardius amorphus
monster.

calf, which was not free-martin as confirmed by caryotyping
(Figure 1) and clinical examination. Two days after delivery,
two corpora lutea were detected by rectal palpation on the
left ovary. The monster was ovoid with healthy looking skin
covered with white hair approximately 1.5 cm long, except
an area which was covered by black hair (Figure 2). Its length
was 13.2 cm, its width 9cm and weighted 450 gr. Cross
sections revealed a generally homogenous parenchyma.
Small areas of dark brown tissue were found in the central
portion of the ovoid mass. These areas resembled lymph-
node like structures. Radiograph revealed a very small bony
element, which resembled a vertebra surrounded by soft
tissue shadow. Histological sections showed that the
parenchyma consisted of loose connective tissue and adipose
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popga tépara "holoacardius amorphus totalis". Katd tov
Goeffrey Saint-Hillaire (1823-1837), ta ougpoldorta téal-
T TOELVOUOUVTOL 08 TQELS RATNYOQIES, TA TAQAKREPAAL
"paracephalians”, ta. axépaha "acephalians" xou T duoe-
oo "anideans". Ta wegotatind g Taovoag eQyaaiog v-
TTAYOVTOL OTA AUOQQA TEQATA.

H dradwwaoio oynuationot v ardodwyv duoopomy
TEQATMV OTTOTEAECE AVTLREINEVO TTEOPANUOTLIONOU 0Ttd didi-
POOVS ovyYeapeis. Mo amd Tic Bewpleg mov emnpatel
elvau exeivn TS TEMLUNG ®UrAOQOEIRNIS duahettovEyiag,
IOV OVVOVALETOL PE VOTEQNOT THS RaldLamY|S AeLToveyiag
ToV £vO¢ amtd Ta dvo dlduua vatd Ta TEOLH oTAdLA TG
TEOYEVVITLRIC TOVUS OVATTTVENG. 2TV TTeQ{mTmon o, To
alua tov 0pdevel 1o VYLES didupo adevel voL TV ®OQEOLG
oV AoV OLdUpov. H mapdmhevon dpdevon exnpedlel
QUOLOAOYLRY] AVATTTVEN TS ®aEOLAC, OE TTOMD TEMLHO OTd-
d10. Mg aut6 1oV 16mm0, T alpa Tov ELOEQYETAL OTO £~
Bovo elvar alpa proyd oe 0EUYGVO TOV TEOEQYETAL OTTO
10 UOLOAOYWS didupo. “Etol, éva andedio didupo wrogel
va, 0ewEnOel hettoveyrd og TaEAoLTirG TEQAG.

Y7doyovv apretd otoryeia, To 0moic, VITOIMADVOUY G-
T tomg 1 Bempia TS avemarovg BpEyng, wg vrevBuvng
yio ™ duomhaoia, eémner va avadewondel. H guatohoywni
ROTAOTOOT) TOV OEQUATOS KO TOV TOLYDUATOS TWV TEQATWY,
OV TOLRATNEHONRAY OTLE dVO TEQLTTOTELS TTOV TTEQLY Q-
gnray, dev oy evdetntixy] avoiag 1 eAtovg Bpéynce.
To nahd avostuynévo d€ua xot Tlxwua odnyet oty v-
6Be0om GTL ®ATOLOC TAEAYOVTOS TLBOVAE dLEROPE TV O
VATTVEN o OLapopomoinon TV fractousLdlmY Tov eu-
Bovov. Zuyrenouuéva, dev oOhorhNEdONRE O HOPPOYEVE-
TGS TEOOIOQLOUGE, EVA OL LOQOYEVETIRES TAVES avaL-
oY ONray udvo eog opLouévny ratevBuvon. Ibavag e-
veQYOTOW 0N e M avaTtuEN TUNUdTLY TS ETLBAGOTE TOU
eEWAEQUOTOC AL TMV SEQUOTOUIMV TWV COMTHV, EVD eV
eVEQYOTTOLONX®E 1) AVATTUEN TWV ORANQOTOUIMY ROL TV
UVOTOUIMV TOV HECOOEQUATOC, AAMG ®OWL EXEVT TOV EVOO-
dépuaroc.

Amotéheopa avtol Hray 0 OYNUATIONGS EVOS OTOLYEL-
HOOVE GOUATOS, TO OTTOTO TOROVOTLE TH HOEMY OPAIQAS €-
stevduuévo pe touywté déoua. MoapdAinia, to mTaeéyyvud
Tou OLEBeTe wiat pdla apaot oUVIETLXOY LOTOU pe MITtdoT
ROTTOQA %o GANCL AUOQEAL LOTOAOYLHA OTOLXELCL.

To yeyovog Gt peénray nat ong d0o meQuITdoels 900
wyod owpdTio onpaivel Gt ratd tdoa mhavémrta vmioke
RVOPOELA dLWOYEVAV dLOVU®V ®oTd TV omola to Eva di-
dupo avastriyfnure rovovird, va To GAO Yo vAToLL autio
(7. namn ddevon) dev avamtiyOnre. Bépara, dev pmo-
povtue vo amoxieicovue 10 YEYOVAS vaL Yovipomoujonue
uévo 1o €va antd ta do worttrapa. Xt devten ot mte-
pimtwon Ba uropovoe va dMnuoveynBel, amd o povading
nopidLo, ne ™ draitpeon Tov og dvo ouddec PracTopeQL-
dtlwv, oL omoieg Muovpynoav dvo povomoyevn Eupova a-
716 10 070l TO EvaL avamtiyOnre ravovird, eva to GO
Oyt Znv TEQIITTWON 0VTH 00N YOV HaIOTE OTHY avalijtnon
ATOLOV TTALEAYOVTA 0 0TTOT0E EMEDQNTE HUOUEVAS UGVO

cells and many small blood vessels. Microscopic examination
of the dark brown colored tissue showed several lobules of
lymphocytes separated by connective tissue.

Case 2. A 6 year old Holstein-Friesian cow, at her third
parturition born a holoacardius amorphus monster and a
female calf, which was not free-martin, according to the
clinical examination and confirmed by her pregnancy 18
months later. Two days after delivery, two corpora lutea
(one on each ovary) were detected by rectal palpation and
transrectal ultrasonography. The monster was spherical
with diameter of 3.4 cm, weighted 21.3 gr and covered with
black hair about 2.5 cm long (Figure 3). Radiograph
revealed a homogenous parenhymal structure. Cross
sections of the globular mass revealed a well - developed
skin (Figure 4). In histological sections, this mass consisted
of loose connective tissue and adipose cells.

DISCUSSION

On the basis of the classification systems of Frutiger
(1969) and Alderman (1973), the present cases may be
defined as holoacardius amorphus totalis. According to
Goeffrey Saint-Hillaire (1823-1837), the omphalosite
monsters are classified in three categories, the para-
chephalians, the acephalians and the anideans. Our cases
could be characterized as anidean monsters.

The proposed pathogenesis of the holoacardius
amorphus totalis has been a subject of discussion. The
theory of primary circulatory dysfunction is based on the
association of paired artery to artery and vein to vein
anastomoses through the placenta, combined with delayed
cardiac function of one of the twins during the early stages of
pregnancy. This situation allows blood pumped from the
healthy twin to perfuse retrogadely the heart of the other
twin. Retrograde perfusion interferes with normal cardiac
development, which rarely goes beyond the stage of tubular
heart. In this way, blood that enters the foetus is deoxy-
genated blood that left the normal twin. Thus, an acardiac
twin can be considered as a parasite.

There are several features, which suggest that the
popular concept of deficient nutrition being responsible for
the malformation may not be acceptable. The healthy
appearance of the skin and hair of the specimens reported
here was not indicative of anoxia or undernourishment. The
well developed skin and hair leads to the hypothesis that a
deleterious agent interrupted the development of meso-
derm and endoderm, whereas, it did not affect the develop-
ment of ectoderm and its derivatives. It is possible that
during the stage of blastocysts or even earlier, one of the
twins might be adversely influenced by the environment or
by an unknown factor that affected the normal embryonic
development.

In the two cases of this study, the presence of two
corpora lutea of almost the same size indicates that two
separate ovulations gave origin to the normal foetus and to
the monster. From the above observation, two different
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OTO W1 OVOITTUYUEVO EuPouo.

H mtpwt vté0eomn Ba uwopovoe vo wootadel yio to
TEMTO TEQLOTATIXGS, OYL SUMS ait Yo To deUteo. Kat avtd
VLTl TO 0%AEOLO AUOEPO TEQAC TS OeVTEONC TTEQITTTWONS
vevvnonxe noll pe Ty omoudreuvon TV eUPQUIRMY VUE-
VOV TOU UOLOAOYLZOU pGoyov, doa amtd To (dLo ®€pag ™S
utEaS, 100’ GO IOV WYEA CMUATIOL EVTOTIOTIHOY KL OTLS
000 wobrjxec. To oToLyElD 0TS CLVVIYOEET OTO VO BewE-
Bl wg mBavitepn 1 devtepn vtéBeom.

Toa ardedia duoppa tépata £xovv cuviBwe woeldEg
1 0aLEWO oxqua ®ou fAog ov rupaivetal omtd 150 €mg
5000 gr. (Mee, 1990). “"Exouv zahd avamtuyuévo d€oua. e
PUOLOAOY LY AVATTTUEN RO XOWUATIOUS TOV TOL{DUATOC.
To tépag g devteEng TepimTmong oV TaEoVoLdleTal &-
0, ne Pdpog 21.3 gr, eivar To uredteEo o€ PAEOg axnd-
L0 Apoeo Tépag ov avapépetol ot dedvii fLployoa-
i, TOAD ehapEUTEQO 0TS TO £1G TR YVWOTS WRQEGTEQO
tépag ov Toywle 112.6 gr. (Mee, 1990).

To avamaoaymywrd LoToEWS TS UNTEQOS EVOL OUVI-
Bwg PuaLOAOYLHS RO TO PUOLOAOYUGS dldUpO -ouViBmg Bn-
Mono- yevvigtan Lovrave ymoelc dvotoxria. (Leipold et al.,
1972, Hishinuma et al., 1987, Mee 1990). Ov tapotnevioelg
avtég emiPefatdvoviol amd To dU0 TEQLOTATIRA TNG TToL-
ovoag HeAETne. 2t fooeld| N tepatoyéveon aut de On-
woveyel mpopijuata dvotoxriag. Katd ovvérnewa, eite
TEQVA ATTOQATHONTT E(TE YIVETOL GUYVOTEQO AVTLANTTTH QITO
TOUC RTNVOTEOPOUCS TAQJ ATTS TOUG KTNVIATOOVGS, UE CLITO-
TEAEOUAL 1] TTOOYUOTLXY] OUYVETNTA EUPAVIONS VO elvall G-
YVOOTH. ZToV AvOQMmITO 1) GUYVOTNTO EUPAVLONG EXEL VTTO-
hoywotel og pia avd 35.000 yevviioeis 1 oto 1% el tov po-
volvyotrdv didvpwv xuioewv (Gillim & Hendricks,
1953).4

theories, regarding the origin of the monsters, could be
addressed. Either they originated from double ovulation
and therefore the two fetuses had independent develop-
ment or followed the double ovulation, only one oocyte
fertilized and from its splitting the monster was formed. The
first theory could be considered for case 1, but not for case 2,
and this is because the monster was born along with the
expelled fetal membranes of the normal calf and therefore
from the same uterine horn, even though one corpus luteum
was detected on each ovary. This fact could lead someone
to consider the second theory as more prevalent.

The acardiac monsters are usually globular or ovoid,
weight from approximately 150 to 5000 gr (Mee, 1990) and
they possess a well-developed skin, with normal color
pattern and hairs. Case 2 was smaller than any previously
reported specimen in the literature. In fact, Mee (1990)
reported a case of holoacardius amorphus totalis which
weighted 112,6 gr, claiming that it was the smallest reported
specimen.

The previous breeding history of affected cows has
always been normal and the normal twin is usually born
alive and without dystocia. The normal twin is usually
female in the bovine species (Leipold and others, 1972;
Hishinuma and others, 1987; Mee, 1990) and in the ovine
species (Cole and Craft, 1945). The cases of this study
confirm that fact.

The incidence of bovine fetal acardia is unknown due to
the fact that it does not cause clinical problems at
parturition and probably is more frequently seen by farmers
than veterinary surgeons. On the other hand, in humans, it
has been estimated that an acardius occurs once in 35.000
births or in 1% of monozygotic twin pregnancies (Gillim
and Hendricks, 1953).d
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