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Abstract
The aim of this research was to establish the importance and accuracy of the ultrasonic examination of donor goats submitted to superovulation procedures. 

For this reason 9 goats were systematically examined by ultrasound: 1) to monitor development of the follicles on the ovaries after hormonal treatement started; 2) to confirm the ovulation(s) and 3) to assess the quality of the corpus/ora luteum/ea (CL) on the respective ovaries. 
To perform the ultrasonic examination the animals were placed in dorsal recumbency and 7,5MHz ultrasound probe was placed into the rectum.

The accuracy of the ultrasound exams was measured by comparing the number of follicles counted on ovaries with number of corpora lutea presented after laparatomy was done to accomplish the lavage of uterus and collection of the 7 days old embryos.

The absence of follicle(s) on ovaries after ovulation was expected and does mated was considered as a sign of occured ovulation.
The rate of follicles found on the ovaries by ultrasound / number of corpora lutea counted when the uterus was rinsed was 57,86%. If there were less then 10 follicles per ovary the results were even better.

The ultrasonic exams of donor goats is appreciable tool by which follicular dynamics can be followed and the success of superovulation procedure predicted and measured. 
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Introduction
The ultrasonic examination of the ovaries allows the visualization and measuring of ovaries and its cyclic structures (follicles, corpora lutea). The use of transabdominal pregnancy diagnostic (5MHz) in the countries where intensive goat industry has been practiced is done routinely. Nevertheless, transrectal exams of the ovaries are restricted to the scientific purposes mostly. The detailed ultrasonographic patterns of preovulatory and ovulatory follicles in goats has not been performed until recently (González de Bulnes et al., 2004). The frequency used to obtain a detailed view of the ovarian structures are higher (7,5MHz) than those used for transabdominal purposes. 

Although the ovulatory size of follicles is 6-8mm, the ultrasound exams allows the small antral follicles (2-3mm) to be detected as anechoic structures of sphery shape and thin wall and their growth and development (González de Bulnes et al., 1994). 
Riesenberg et al. (2001) found that small follicles began to rise immediately after the superovulatory stimulus and reach its maximum size during late proestrus or oestrus.
It is considered that the ovulation occurs if the absence of follicular antrum was noticed after exams were performed once a day and the presence of increased heterogeneous echogenicity in its site was found (González de Bulnes et al., 2004). It is so due to the fact that the ultrasound structure of corpus haemorragicum does not differ from the rest of the ovarian parenchym (González de Bulnes et al., 1999). The process of the corpus luteum formation allows it to be clearly detected as normo and hiperechoic pattern. 

It should be mentioned that aproximatively 33% of CL have a central cavity (González de Bulnes et al., 1999) which must not be confused with small follicles. The most important difference is the presence of typical thick wall of CL. Also to be considered is the occurence of partial or total early luteolysis of corpora lutea in 10-35% of does (Chemineau et al., 1999), which as a consequence has a big percentage of retarded and degenerated, non- transferable embryos.

The aim of this study was to evaluate the possibility of the prompt detection of ovulation and the efficacy of accurate detection of follicles created after the goats were submitted to superovulatory treatements.       
Methods
Nine females, assigned to produce the embryos by superovulation procedure were systematically examined by ultrasound to monitor development of follicules on their ovaries and to confirm the ovulations. 

The study was performed during the breeding season (February) using 9 young nanny goats of Boer breed, in average age of one year. The animals were held outdoors and by the beginning of the study they were put indoors, at the facilities of Veterinary faculty in Zagreb, Croatia at a lattitude of 45°N.  

To perform the ultrasonic exam the goats were placed in dorsal recumbency, restrained in a cradle as used for laparoscopy and 7,5MHz lubricated linear array ultrasound probe was placed into the rectum (Sonovet 2000, Medison Co., Ltd., South Korea). 
It is known that probes with outer dimensions of 10cm length, 3cm height and 2cm width can be introduced into the rectum without difficulties (Kaspar, 1988).      

It is necessary that probe can be rotated laterally. If the probe to be used is not attached to a sufficiently stiff cable which can advance the probe into the rectum, a pipe or concave rod should be used to stiff the probe (Kähn, 2004).   
After the probe has been placed into the rectum, with transductor directed ventrally, it is pushed cranially to find out the urinary bladder which, due to tipically anechoic shade, represent the orientation point. After reaching it, the probe is turned a little bit cranially and then laterally on both directions in order to localise the ovaries, which are situated within the curves of the uterine horns.  
The Boer does were submitted to ultrasonic exams once a day through a 3 days superovulatory treatement with porcine follicle-stimulating hormone (pFSH; Folltropin®–V, Vetrepharm, Canada) and on the day of oestrus detection. The hormonal treatement was divided into 6 parts in decreasing concentration and applied at 12 hours intervals. The doses used were 2 times 50mg pFSH and 2 times 25mg for the second and the third day as well. The ovaries were examined in order to confirm the ovulation 2days after the goats were hand mated as well.
Results and discussion
Table 1. The accuracy of ultrasound exams of goat ovaries submitted to hormonal superovulation by 3 days FSH treatement. The comparison of number of follicles ≥6mm counted on ovaries on the day of oestrus detection with number of corpora lutea present after laparatomy was done to accomplish the collection of embryos.

	n° of

nanny goat
	n° of follicles

≥6mm
	n° of CL
	% of

accuracy

	1
2
3
4
5
6
7
8
9
	9

12

7

8

7

8

8

11

11
	17

28

14

19

10

9

8

18

17
	52,94

42,86

50,00

42,11

70,00

88,89

100,00

61,11

64,71

	Σ
	81
	140
	57,86


The ultrasound accuracy was found to be 57,86% which is in accordance with Kähn (2004) who pointed out that sonographic examination could only enable the researcher to establish the tendency in follicle numbers and makes counting the exact number of follicles impossible. 
González de Bulnes et al. (1999) explained such difference as a consequence of follicular superposition. The follicles placed one next to another could mask each other (Fig. 1., 2.) and consequently provoke mistakes. Moreover, they mentioned that transversal, anechoic section of blood vessels could also be, by mistake, considered as follicles. To avoid it, the probe should always be rotated a little bit to obtain the elongated longitudinal section of blood vessel and thereby prevent the mistakes. 
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Fig. 1., 2. Ultrasonographic image of superovulated ovary with many follicles present             
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Fig. 3. Image of superovulated ovaries after laparatomy has been performed

The absence of follicle(s) on ovaries, established by ultrasound exam 48h after onset of oestrus, is considered as sign of occured ovulation (Fig. 4).
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Fig. 4. Ultrasonographic image of ovary 48h after onset of oestrus; the absence of follicles is considered as occured ovulation  

We also found out that some minor number of follicles did not ovulate and therefore were present on the respected ovaries after ovulation of the great majority of follicles was confirmed. Nevertheless, their presence do not influence the quality of created CL and collected embryos as measured by serum progesterone concentration and quality assessment of embryos. 
On the other hand, frequent appearance (10-35%) of early luteolysed CL significantly diminish the quality and development potential of embryos (Chemineau et al., 1999).

Pierson and Ginther (1988) defined the difficulties of determing the corpora haemorragica by ultrasound due to the very similar ultrasound pattern as a ovarian parenchym. 
González de Bulnes et al. (1999) pointed out the problem of superposed corpora lutea what disable the corpora lutea to be counted. 

This study confirmed those difficulties and furthermore affirmed the inability to differenciate the formed corpora lutea one from each other due to their merged outlines, despite hyperechoic pattern attained. 
Conclusions
Although it is impossible to determine by ultrasound the exact number of follicles arised after pFSH treatement was done, the ultrasound examination was found to be very useful tool to estimate the tendency of individual follicular development. It is also a suitable device to determine the occurance of the ovulation of the respective follicles. 

In this way the ultrasound exams of the ovaries could save the time and the money due to elimination of those animals who did not respond to the treatement or did not ovulated as well before the laparatomy and collection of embryos start. 
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