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Abstract 

The aim of this article is to review the status of 
implementation of laparoscopy in Assisted Repro 
duction Technologies (ART) of small ruminants and 
to present our experience in this field. 

Since 1968, when Roberts reports on the first en 
doscopic examination of reproductive tract in sheep, 
laparoscopy became an important tool for studying 
reproductive physiology. Initially, as a technique for 
direct observation of ovaries and uterus, it has been 
used for study of ovulation, follicles and corpora 
lutea development, as well as for pregnancy diag 
nosis. Corresponding with the rapid development 
of assisted reproductive methods, laparoscopy has 
been introduced as a technique for enhancing its re 
sults. Salamon and Maxwell (2000) quoted"...of the 

several methods used to improve the fertility after 
insemination, the most effective was laparoscopic 
instrauterine insemination". The problem of the 
"cervical barrier" has been overcome and satisfac 
tory fertility rate has been achieved by significant 
reduction in the number of spermatozoa per in 

semination (from 200-300 to 1-10 millions, or less 
for sex-sorted semen). Pregnancy rate is commonly 
over 75% and 50% for goats and sheep respectively. 

Laparoscopic technique has been introduced 
in MOET programs by McKelvey et al. (1986). Pri 
mary purpose was to reduce adhesions of the re 
productive system after surgical embryo recovery. 

Laparoscopy enables repeated flushing of sheep 
and goats uterus and satisfactory embryos recovery 
rate. Also, fresh or frozen-thawed embryos are be 
ing transferred to the utera or oviducts of recipients 
by laparoscopy, achieving high pregnancy rates. It is 
recommended by many authors as a minimally in 
vasive surgical procedure. Laparoscopy is also used 
for oocytes aspiration (Laparoscopy Ovum Pick Up 
- LOPU) in small ruminants. 

The use of laparoscopy for assisted reproduc 
tion techniques in Macedonia begun in early 90's by 
purchase of the first set of ~Karl Storz" equipment. 
After an initial period of several months for adopt 
ing the standard routine we have concluded several 
scientific projects where laparoscopy vas used for 
intrauterine inseminations as well as for recovery 
and transfer of embryos in sheep and goats. Later 
we tried to introduce laparoscopic inseminations in 
the routine farm practice. Ovine intrauterine/intra 
cornual insemination by frozen-thawed semen has 
resulted with pregnancy rates from 45% to 60%, 
when AI was performed out of season and during 
the breeding season, respectively. In goats this per 
cent sometimes was even higher (over 80%). 

In conclusion, laparoscopy can be useful ad 
ditional tool in ART of small ruminants, although 
this method is limited for implementation in rou 
tine practice, since it requires expertise and higher 
expences. 

laparoskopija u postupcima asisti 
rane reprodukcije malih preiivaca 

Saietak 

Postupci asistirane reprodukcije koriste se u 
svrhu ubrzanja genetskog progresa i poboljanja 
reproduktivnih svojstava u farmskih zivotinja, 
ukljucujui male prezivade. Ovi postupci ukljudu 
ju sinkronizaciju estrusa, umjetno osjemenjivanje 
(UO) svjezim, smrznutim ili seksiranim sjemenom, 
embriotranfer (ET) in vivo iii in vitro proizvedenih 
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The assisted reproductive technologies are 
used to accelerate genetic gain and improve repro 
ductive performances in farm animals, including 
small ruminants. This technologies includes estrous 
synchronization, artificial insemination (AI) using 
fresh, frozen or sexed semen, embryo transfer (ET) 
using in vivo or in vitro produced embryos, and 
more advanced - cloning using somatic cell nuclear 
transfer procedures and production of transgenic 
animals. Various equipment and diagnostic proce 
dures, such as ultrasonography and laparoscopy, 
have been used as additional tolls for monitoring 
the ovarian response to superovulatory treatment in 
donor animals as well as for less invasive collection 
and transfer of gametes and embryos. 



Use of laparoscopy in assisted reproduction of small ruminants 

zametaka te napredne tehnike - kloniranje nuklear 
nim transferom podrijetlom iz somatskih stanica i 
proizvodnja transgenetskih zivotinja. 

Razli~ita oprema i dijagnosticki postupci, poput 
ultrazvuka i laparoskopije, dodatni su alati kojj se 
koriste za pracenje jajnickog odgovora pri super 
ovulatomom postupku davateljica kao i za manje 
invazivne postupke dobivanja gameta ili zametaka i 

njihovog transfera. 
Cilj ovog rada je prikaz koristenja laparoskopije 

u postupcima asistirane reprodukcije (PAR) malih 
prezivada te pokazati vlastita iskustva iz tog po 
druja. 

Laparoskopija je postala vazan alat za proua 
vanje fiziologije reprodukcije jo od 1968. kada je 
Roberts izvijestio o prvom endoskopskom pregledu 
spolnog sustava ovaca. U poetku se, kao tehnika za 
izravno promatranje jajnika i maternice, koristila za 
prouavanje ovulacije, razvoja folikula i zutih tijela 
te za dijagnostiku gravidnosti. Paralelno s brzim ra 
zvojem metoda asistirane reprodukcije, laparosko 
pija je uvedena kao tehnika za poboljsavanje njenih 
rezultata. Salamon i Maxwell (2000) navode kako je 
od vise metoda koritenih za poboljsanje plodnosti 
nakon osjemenjivanja, najudinkovitije laparoskop 
sko intrauterino osjemenjivanje. Ovom se tehnikom 
prevladao problem ,cervikalne barijere" te su dobi 
veni zadovoljavajuce stope plodnosti sa signifikan 
tom redukcijom broja spermija potrebnih za osje 
menjivanje (od 200-300 na 1-10 milijuna ili manje 
u sludaju seksiranog sjemena). Stopa gravidnosti u 
koza i ovaca uobiajeno premasuje 75 odnosno 50%. 
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Laparoskopiju je u MOET postupke uveo Mc 
Kelvey i sur. (1986) s primarnim ciljem smanjenja 
adhezija reproduktivnog sustava nakon kirurskog 
dobivanja zametaka. Laparoskopija omogucuje 
ponavljana ispiranja ov~jih i kozjih maternica uz za 
dovoljavajucu stopu uspjesnosti ispiranja. Nadalje, 
dosegnute su visoke stope gravidnosti nakon lapa 
roskopskih transfera svjezih ili otopljenih zametaka 
u metricu ili jajovode primateljica. PreporuCena je 
od strane mnogih autora kao minimalno invazivna 
kirurska tehnika. Laparoskopija je takoder koriste 
na za aspiraciju folikula i dobivanje oocita (Laparo 
skopski ovum pick up - LOPU) u malih prezivaa. 

Laparoskopija se u postupcima asistirane re 

produkcije u Makedoniji poela koristiti u ranim 
'90 godinama 20. stoljeca nakon nabavke prve la 
paroskopske opreme. Nakon poetnog razdoblja 
usvajanja rutine laparoskopija je ukljuCena u vise 

znanstvenih projekata za potrebe intrauterinog osje 
menjivanja, ispiranje maternica te transfer zametaka 
u ovaca i koza. Kasnije je pokusano uvesti laparo 
skopsko osjemenjivanje u rutinsku farmsku praksu. 
Intrauterino / intrakornualno osjemenjivanje ovaca 
otopljenim sjemenom dovelo je do stopa gravidno 
sti od 45 tj. 60% pri osjemenjivanju van sezone, od 
nosno tijekom sezone spolne aktivnosti. U koza su ti 
postotci nekad i vi5i (preko 80%). 

Zakljucno, laparoskopija moze biti kosristni 
dodatni alat u postipcima asistirane reprodukcije 
malih prezivaa, iako ova tehnika ima ogranicenja 
u rutinskoj praksi jer zahtijeva ekspertna znanja i 
poviene trokove. 


