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Introduction

Breeding soundness examinations (BSE) in male ramtn(bulls, rams, bucks) is by no means a
novel topic. However, that doesn’t mean we carttoituce some novel techniques along the way
to improve our diagnostic and prognostic potenhlt only is this procedure crucial for ensuring
a profitable breeding season for our clients, bus ialso a great way to generate income for
ourselves. When you think about the benefits digpering a BSE, not only is it a relatively quick
procedure, but it doesn’t cost a lot to perforndagrom the initial investment. The best tools you
can have on hand are good physical examinatiots skilreliable electroejaculation unit, and a
decent microscope... all of which can last for maesgrg and will pay for themselves if well cared
for. Some other techniques that will be describeg mvolve equipment you already have in your
clinic, including ultrasonography and thermography.

Traditional Examination

Obtaining a history should be the first thing ddmefore even touching the animal. Most
importantly, you should focus on why the BSE isiggperformed in the first place. | tend to be a
lot more stringent on my recommendations when # pre-purchase BSE, because you never
know what will happen after that animal is sold,ysa should have it all in writing! Also, this
allows you to work with the owner to determine ihealth certificate and/or any testing (i.e.,
Trichomoniasis testing for bull®rucella ovis for rams, etc.) is required. If it is simply a pre
breeding season BSE, | definitely want to pay aterto the specific sperm defects seen and, if
the animal is deferred, determine if it is a cabérasty load” versus something that might be
permanent in order to make recommendations. Additip, determining whether the bull is going
to be used for natural cover or collected for mitaf insemination may be another important factor
when it comes to compensable sperm defects, whitbewiscussed later.

There is absolutely no technique that will eveipaiss a good physical examination. This begins
with a lameness exam when the animal is walking tiné¢ clinic. If lameness is observed, can you
identify and correct the problem or is it more ¢ho@ It is perfectly acceptable to defer or even
fail an animal if an owner will not allow you to éigéss a lameness issue. Something as simple as
a foot trim can work wonders on a male’s abilitymount and breed a female. Evaluating the
overall health (BCS, attitude) and eyes (pinkeyatcer?) of the animal is crucial, especially in
those that are being sold for natural cover. Thonglstill struggle with libido evaluation in our
examinations, there is no doubt that a very siclpatially blind animal will not be able to
effectively mount and breed a female. This is aaoffarameter where veterinarians tend to feel
guilty deferring a bull/buck/ram on; but, againe thpoal of the exam is to make sure the animal is
reproductively sound, so these issues need todresskd. One last physical exam technique not



commonly used anymore is pelvic size in bulls, Whikbased off of data that showed the sire’s
pelvic size is heritable and can affect the dautdpelvic size [1]. This seems to be of less conce
anymore with the advent of genomics and increastmmation available from bull studs (i.e.,
expected progeny differences for maternal calvempeg which is much more reliable. However,
in smaller herds, acquiring a pelvic measuremeny Iogeof some value.

Evaluation of the reproductive tract is equallyimportant as the general physical examination.
The testes should palpate symmetrically, be fremyeable within the scrotum, and have a firm,
but resilient consistency, like a tennis ball [The epididymides should also be palpable and
symmetrical. The scrotum should be free of anykéming (i.e., from frostbite), adhesions (i.e.,
from trauma), bug bites, etc. In general pracsceptal circumference (SC) measurements is still
the preferred method of assessing sperm produdtmmmature bulls 24 months), a minimum
scrotal circumference of 34 cm is required to @eBSE [1]. However, you should always combine
your SC with your visual and palpable assessmeititefcrotum because bigger is not always
better, especially if the size is due to fat acclatnan [2]. If you suspect that the shape of the
scrotum seems to be abnormal, calipers can beadilio measure each individual testicle or
ultrasound to assess the scrotal fat content fi3¢mall ruminants, it is extremely crucial to take
season into account because testicular volume agnby up to 30% [4]. Many owners may
request BSEs outside of the breeding season, amdat abnormal for the scrotal circumference
and semen quality to be subpar during this time&bucks and rams seem to be more affected
by season than others (depending on the breedigenéiowever, while some small ruminants
can pass a BSE outside of the breeding seasot newver fail one until it can be rechecked in the
fall. There is no general consensus for minimuromawended SC in small ruminants, but it seems
that mature rams with a SC of < 34 cm or bucks &ithC of < 25 cm tend to not perform well

[4].

The prepuce should always be visualized and palgatensure there are no adhesions, masses,
etc. that may prohibit exteriorization of the peldeme bulls are genetically predisposed to having
a prolapsed prepuce. While this may not directlgcfreproductive potential, it makes them more
prone to injury and inflammation, which will affettte ability of the penis to protrude. Depending
on the severity, there should be a discussion th#glowner about whether to surgically correct or
just monitor the prolapse. The penis also needsetexteriorized and examined. In bulls, this
usually occurs during the electroejaculation (Fidress. However, in small ruminants, the penis
generally needs to be manually exteriorized forweatson. In both small and large ruminants,
manual exteriorization can be facilitated by hawdogieone place pressure on the sigmoid flexure,
caudal to the scrotum, and another person staiglithe prepuce and trying to “walk” the penis
out. In bulls, a pudendal block may be a more fdasiption for facilitating exteriorization of the
penis, though this technique is not routinely perfed by general practitioners.

Utilizing “New” Old Techniques

As mentioned, NOTHING can outperform a good phystsgamination. However, there is some
value in employing more advanced techniques whefoqpeing a BSE. The majority of clinics

have ultrasound units, which can have huge prognpstential in the case of an unsatisfactory
examination. One objective means of predicting direg potential is through the use of



computerized-image-analysis, which measures pietérbgeneity of testicular parenchyma.
Though much more work needs to be done to valiftatelinical use, this technique has been
shown to correlate well with normal sperm morphglagd progressive sperm motility at 60 days
prior to semen collection [5]. Additionally, incisad testicular pixel intensity has been found in
early- versus late-maturing bulls [6], which magyde a useful screening method in the future.
The most applicable use of ultrasound that carskd in clinical practice currently is for objective
evaluation of pathologies. Testicle palpation carab extremely subjective examination method.
Using ultrasound to evaluate the testicular pargmehis much more sensitive at detecting subtle
abnormalities that may include orchitis, testicul@generation, hematocele, etc. Additionally,
some studies have looked at the fat cover thickoesssthe testicular vascular cone and found that
it can be associated with scrotal temperaturesutasequently, semen production [7]. This finding
may help to provide evidence to owners that a natkitional plan may be necessary. Lastly,
ultrasound can be used to pick up subtle changascessory sex glands that may not be palpable
[8,9]. In small ruminants, this method is the omhay that the accessory sex glands may be
evaluated due to their size. Pathologies, suclersngl vesiculitis, can have a major impact on
fertility in both small and large ruminants. Whiles reported prevalence may vary, it seems to be
more common in either young, peripubertal bullsaged bulls (>9 years); with spontaneous
recovery possible in young bulls but a grave pregnfor older bulls [10]. Testicular degeneration
is another fairly common abnormality that can beked up on ultrasound by the presence of
mineralization within the testicular parenchyma.ryweften this is a temporary sequela to an
underlying issue, such as abnormal thermoregulatiotritional excesses/deficiencies, infectious
diseases, or trauma, and can be reversed with gaodgement [11]. Less commonly, it may be
a congenital or inherited problem that may be paena Obtaining a good history and re-
evaluating the animal may be crucial in determirtimg prognosis for any of these conditions.

Another technique | have become interested in usitigermography to evaluate abnormalities in
scrotal temperature. While in our referral clinie nave access to a thermal camera, this procedure
could easily be performed using a cheap, handimétdred thermometer. In general, the testes
should be 2-8C cooler than the core body temperature. On evaluat scrotal temperature, there
should be symmetry from the left to right with &4 decrease in temperature from the top to the
distal aspect of the scrotum [12]. Major deviatidnem the normal can adversely affect
thermoregulation and may present an underlyinglprolivith semen production, which will likely
also be detected in sperm morphological analysisvdver, being able to determine the underlying
cause will assist in developing recommendationsHerowner.

Semen Evaluation

Of course, determining semen quality is vital fetedmining breeding potential. Semen collection
for BSE is most commonly performed in ruminantsngselectroejaculation, as it is easier and
more convenient than using an artificial vaginamiy opinion, the best unit to invest in is a Lane
Pulsator IV (Lane Manufacturing, Inc., Denver, C@&3pecially for those of us who work with
multiple species, because there is a good varigbyabe sizes available. The main disadvantage
for using electroejaculation is the inability tocacately assess sperm output; however, a scrotal
circumference measurement can help to estimatgéangneter.



We like to prepare our collection cones and tulbesd of time and put them in a warm incubator
(37°C). This helps to prevent cold shocking the spdroolection and producing iatrogenic sperm
defects (i.e., bent tails). When preparing to ablibe semen, we keep the tube in our hand to
continue to keep it warm prior to ejaculation. T&men should be evaluated grossly for color,
clarity, and consistency. A normal ejaculate shagear creamy and white, indicating that there
is appropriate concentration. A very dilute samplét appear only mildly cloudy and, while
enough sperm may be present for evaluation, wenrem@nd attempting a recollection as it will
likely contain many secondary defects since traewdation did not occur. In small ruminants, a
dilute sample is not an uncommon finding outsidéhefbreeding season due to seasonal effects
on sperm output. A yellowish color in the ejaculst®uld be tested for urine by looking for the
presence of blood urea nitrogen with a test sinpesurospermia may cause the motility to be
falsely decreased [11]. However, increased ribafl@ancentrations in the ejaculate (presumably
a hereditary trait), may also produce a light-yellmlor and not affect sperm quality at all [13].

Due to the expense of computer-automated spermsas|CASA) equipment, subjective motility
evaluation continues to remain a topic of interestan appropriately concentrated sample (i.e.,
cloudy and creamy), the traditional gross assessmetow magnification (10x) is still my
preferred method as it provides some objectivitye Tlassifications for gross assessment in bulls
set by the Society for Theriogenology are “Very @béor rapid swirling, “Good” for slow
swirling, “Fair” for generalized oscillation withonswirling, and “Poor” for no movement [1]. In
small ruminants, a scoring system for mass motilag been described using a scale from 0 (no
motion) to 5 (numerous rapid waves) [14], with langbrates reported to have increased by
approximately 10% when using semen with a scofevarsus a score of 4 for fresh, transcervical
Al in sheep [15]. If you wish to evaluate individuwa progressive motility, you can dilute out the
sample with an isotonic solution (saline, sodiuttmate, extender, etc.) and perform a motility
count in several fields at 40x. In my experiendeg.9% saline can result in a falsely decreased
motility, even if pre-warmed; however, this is tHaid that most practitioners have readily
available that is cheap. So in a sample that lodkedy Good” or “Good” on gross motility, |
hesitate to fail on a poor individual motility thats diluted this way, especially because a good
morphological analysis will be much more diagnadhdact, | tend to reserve doing an individual
motility for those samples that are less conceadkdand hence won't produce a good swirl) or
those that were “Poor” to “Fair” on gross motility.

Determining sperm morphology requires the samenigales as always. In our clinic, we use a
phase-contrast microscope, which eliminates the f@estaining. However, the eosin-nigrosin
based stain is still commonly used for those petiog evaluations with a light microscope. The
most important point to remember is that you shaliihys evaluate using the oil-immersion lens
at 100x. While many of the tail abnormalities gpparent at lower magnifications, this will be the
only way to diagnose some head abnormalities tlagtmave a major impact on infertility.

There is an article available online, written by Blichael Jelinski, that provides great images and
information on commonly observed sperm defects linaghly recommendh(tp://vahs.net/wp-
content/uploads/Breeding-Soundness-Exam-Summaljy.[i&]. Figure 1 of this document
contains a list of commonly observed sperm defactstheir classifications. Sperm defects have




traditionally been categorized as primary or seaoynd with the former indicating a
spermatogenesis defect and the latter a storagidgmal) defect. Another classification system
is determined by the specific defect’s significancefertility being classified as either major or
minor. Most of these defects fall into the samasifecation scheme as primary or secondary. The
newest classification system is one to be awarebedfause it is likely to replace the
primary/secondary classification system in the reit{ll1]. This system classifies defects as
compensable vs. uncompensable. The significanttesoflassification system is based on whether
the defect can be “compensated” for with the addibf normal sperm cells [11]. As mentioned
previously, it is important to perform a good marfdgy and be able to assess head defects, as
many of these are classified as uncompensable kagpbbed acrosome, pyriform head, nuclear
vacuole). The reason for this is because the spefim with uncompensable sperm defects still
have adequate motility and can make it to the egigbeegin the sperm-egg binding process. This
process will block normal sperm from being ablditad [11], and fertilization will either not be
successful or the resulting embryo will be non-iedth6]. This is in contrast to tail defects, which
will have poor motility and be unable to travethe egg. Therefore, increasing the dose of normal
sperm (i.e., additional frozen semen doses) withgensate for those defects, and the normal
sperm will be able to make it to the oocyte antate fertilization [11]. This classification syste

is especially useful for those using semen forfiaidl insemination, as you do not want to
cryopreserve semen with a high number of uncomesdefects, but you may adjust the
breeding dose if there are many compensable defemtsive cover males, we still follow the 70%
minimum rule for passing a BSE [1]; though you ddagive attention to those samples that have
a high number (25-30%) of any specific defect, emly if uncompensable. Many of these defects
are associated with stressors that affect thernataegn or disrupt hormone production, so an
attempt should always be made to diagnose the lyitgicause (good physical exam, history,
etc.) so that an appropriate prognosis for retariettility can be determined. For ruminants with
high numbers of secondary defects, especiallyeabdginning of the breeding season, a 2 week
recheck should be recommended; whereas those whilghanumber of primary defects may
require a recheck in 60 days to see if the proliiamresolved.

Conclusions

As a reminder, there is no new techniques availdhde can replace a thorough physical
examination. However, an examination can be aidiéd tive use of ultrasound or thermography
for diagnosing the underlying cause and determirpnggnosis of a fertility issue in male
ruminants. Sperm morphologic assessments is aletatras it can also assist with diagnosis and
providing recommendations to the owner. The lasttdl like to make is to not be afraid to keep
up with the times. The Society for Theriogenologyg Implemented electronic BSE software that
has some wonderful features: it's easy to use,@ooral (cheaper than the old forms), provides
an attractive print-out for clients, and is effieigallowing you to retain individual owners and
bulls within the system. This system also allowéthis information to be accumulated into a
national or international database, which may pceduseful data for future studies that can
improve our BSEs. It can be found fitp://www.therio.org/?page=eBSEinformation




Figure 1

Defect Primary/ Major/ Compensable/
Secondary Minor Uncompensable
Proximal droplet Primary Major Uncompensable (?)
Abnormal midpiece Primary Major Compensable
Strongly folded tail Primary Major Compensable
Knobbed acrosome Primary Major Uncompensable
Pyriform head Primary Major Uncompensable
Nuclear vacuole Primary Major Uncompensable
Stump tail Primary Major Compensable
Distal droplet Secondary Minor Compensable
Distal midpiece reflex Secondary Minor Compensable
Micro/macro-cephalic Secondary Minor Compensable
Detached head Secondary Minor Compensable
Terminally coiled tail Secondary Minor Compensable
References

[1] Chenoweth PJ, Hopkins FM, Spitzer JC, Larsen ®&delines for using the bull breeding
soundness evaluation form. Clinical Theriogenol2d®2010): 43-50.

[2] Bailey TL, Monke D, Hudson RS, Wolfe DF, Cardeh, Riddell MG. Testicular shape and
its relationship to sperm production in mature Hatsbulls. Theriogenology 46 (1996): 881-
887.

[3] Bailey TL, Hudson RS, Powe TA, Riddell MG, Wolfe DEarson RL. Caliper and
ultrasonographic measurements of bovine testicidsaanathematical formula for determining
testicular volume and weight in vivo. Theriogenol@ (1998): 581-594.

[4] Ridler AL, Smith SL, West DM. Ram and buck mgeeent. Animal reproduction science
130 (2012): 180-183.

[5] Ahmadi B, Lau CP, Giffin J, Santos N, HahnelRaeside J, Christie H, Bartlewski P.
Suitability of epididymal and testicular ultrasomaghy and computerized image analysis for
assessment of current and future semen qualityeimam. Experimental Biology and Medicine
237 (2012): 186-193.

[6] Brito LF, Silva AE, Unanian MM, Dode MA, BarbasRT, Kastelic JP. Sexual development
in early-and late-maturing Bos indicus and Bosdodk Bos taurus crossbred bulls in Brazil.
Theriogenology 62 (2004): 1198-1217.

[7] Brito LFC, Silva AEDF, Rodrigues LH, Vieira F\Deragon LAG, Kastelic JP. Effect of age
and genetic group on characteristics of the scrptastes and testicular vascular cones, and on
sperm production and semen quality in Al bulls na8l. Theriogenology 58 (2002): 1175-1186.

[8] Weber JA, Hilt CJ, Woods GL. Ultrasonographppaarance of bull accessory sex glands.
Theriogenology 29 (1988): 1347-1355.



[9] Kastelic JP and Brito LFC. Ultrasonography konitoring Reproductive Function in the
Bull. Reprod Dom Anim 47 (2012): 45-51.

[10] Cavalieri J and Van Camp SD. Bovine seminaladitis: a review and update. Veterinary
Clinics of North America: Food Animal Practice 11307): 233-241.

[11] Hopper RM and King, EH. Evaluation of Breediigundness: Basic Examination of the
Semen. In: Bovine Reproduction (2015) John Wile$éns.

[12] Kastelic JP. Understanding and evaluating bovistete Theriogenol 81 (2014): 18-23.

[13] White IG and Lincoln GJ. The yellow pigmentatiof bull semen and its content of
riboflavin, niacin, thiamine and related compouriBischemical Journal 76 (1960): 301.

[14] Evans G and Maxwell WMC. Salamon’s Artifici@semination of Sheep and Goats (1987).
Butterworths, Sydney.

[15] David I, Kohnke P, Lagriffoul G, Praud O, Payboué F, Degond P, Druart X, 2015. Mass
sperm motility is associated with fertility in sipeénimal Reproduction Science 161 (2015):
75-81.

[16] Jelinski M, Dorin C, Erickson N, Creelman Cndérstanding Bull Breeding Soundness
Evaluations. Veterinary Agri-Health Servicéstp://vahs.net/wp-content/uploads/Breeding-
Soundness-Exam-Summary.pdf




