
Ultrasonographic reproductive tract measures and pelvis
measures as predictors of pregnancy failure and anestrus in
restricted bred beef heifers

Dietmar E. Holm a,*, Mirjam Nielen b, Ruurd Jorritsma b, Peter C. Irons a,
Peter N. Thompson a

aDepartment of Production Animal Studies, Faculty of Veterinary Science, University of Pretoria, Onderstepoort, South Africa
bDepartment of Farm Animal Health, Faculty of Veterinary Medicine, Utrecht University, Utrecht, Netherlands

a r t i c l e i n f o

Article history:
Received 23 June 2015
Received in revised form 25 August 2015
Accepted 16 September 2015

Keywords:
Beef cattle
Fertility
Heifer selection
Pelvis area
Reproductive tract score
Ultrasonography

a b s t r a c t

Previous reports have shown that reproductive tract score (RTS) can predict reproduction
outcomes in seasonally bred beef heifers, although the accuracy can vary. Some ultrasono-
graphic measures of the female reproductive tract and pelvis area have also been associated
with reproductive outcome in young heifers. The objectives of this study were to determine
which transrectal ultrasound or pelvis measures taken at a single examination are inde-
pendent predictors of reproductive failure and whether the RTS system can be optimized
with this information. In this observational study, year-old beef heifers (n ¼ 488) in 2 birth
cohorts were followed from just before the first breeding until confirmation of pregnancy. A
single pre-breeding examination included body condition score, RTS, ultrasound measures
of the reproductive tract (length and diameter of the left and right ovaries, presence and
diameter of a CL, largest follicle diameter and left uterus horn diameter) and transverse and
vertical diameters of the pelvis. Additional farm records including dam parity, sire, birth
weight and birth date, weaning weight, weaning date, prebreeding body weight, AI dates,
and semen usedwere available. Breeding consisted of 50 days of AI, followed 5 to 7 days later
by a 42-day bull breeding period. Pregnancy failure was defined as the failure to become
pregnant after the AI and bull breeding periods, while anestrus was defined as the failure to
be detected in estrus during the 50-day AI period. From the prebreeding data and farm
records, independent predictors of pregnancy failure and anestrus were identified using
stepwise reduction in multiple logistic regression models. Age at the onset of breeding was
the only consistent independent predictor of pregnancy failure and anestrus in both cohorts
of this study (P < 0.05). Body condition score, uterus horn diameter, absence of a CL, largest
follicle of less than 13mm, and pelvis area (PA) were the prebreeding examination variables
that remained in prognostic models (P < 0.1). Combining either the model based on the 3
remaining ultrasound measures or RTS with PA provided more accurate prognostic models
for pregnancy failure and anestrus than using RTS alone (P < 0.05). It is concluded that ul-
trasound measures have prognostic value for pregnancy failure in restricted bred yearling
heifers as a result of their association with anestrus, and that smaller PA has additional
prognostic value for poorly performing heifers.

� 2016 Elsevier Inc. All rights reserved.

1. Introduction

The ability to select young heifers that will reproduce
effectively in a seasonal breeding system has advantages
over the alternative approach of waiting until reproductive
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failure occurs [1,2]. Reproductive tract score (RTS) predicts
anestrus and pregnancy failure in heifers independently of
age, body weight (BW), and body condition score (BCS) and
is avalid selection tool to enhance reproductive performance
of herds [3–7]. However, estrus cycle stage andproportion of
heifers in anestrus affect the accuracy of RTS, the complexity
of the RTS system affects its repeatability, and other tests
with potential to improve RTS are available [5,7–9].

The ultrasonographic presence of a CL has been used to
mark the onset of puberty, has substantial repeatability, is
more accurate than blood progesterone determination, and
is a predictor of reproductive outcome in seasonally bred
cows and heifers [9–12]. Ovary size is associated with
antral follicle count (AFC), which in turn is associated with
follicular reserve and fertility, whereas AFC is not affected
by estrus cycle stage [13,14]. Maximum follicle diameter is
correlated with uterus, cervix, and vaginal diameter and
increases in the 10 weeks before first ovulation in heifers
because of increased LH pulse frequency [13,15–19]. Larger
PA has been associated with early onset of puberty in
heifers and improved libido in bulls [20–22].

The objective of this study was to determine which in-
dividual transrectal ultrasound or pelvis measures taken at
one point in time before breeding are independent pre-
dictors of reproductive failure in seasonally bred beef
heifers and whether this knowledge can be used to opti-
mize RTS.

2. Materials and methods

This was an observational study of 488 uniquely iden-
tified Bovelder beef heifers born in either 2007 (n¼ 259) or
2008 (n ¼ 229) (2007 and 2008 cohorts) that were fol-
lowed from just before their first breeding season to
confirmation of pregnancy. The farming system, breed, and
location have been described previously [5,7,20,23–25].
Farm data collected included the following: birth weight
and birth date, parity of dam, sire, bull allocated, and first to
fourth AI day numbered from the mating start date (MSD).

Heifers wereweighed either 22 days (2007 cohort) or 27
or 24 days (2008 cohort) before theMSD (prebreeding BW),
and a single prebreeding examination was performed
7 days (2007 cohort) or 27 or 24 days (2008 cohort) before
the MSD. During the prebreeding examination, heifers
were restrained individually in a chute, and the following
data were collected in the same order by one experienced
veterinarian: First, BCS was determined using a 9-point
scale [26]. This was followed by RTS by transrectal palpa-
tion using a 5-point scale [3], then followed by transrectal
ultrasonographic measurements of the reproductive tract
[27], using a real-time digital ultrasound imaging system
set in B-mode with a variable frequency linear probe set at
5 MHz (SIUI CTS-900V; Shantou Institute of Ultrasonic In-
struments, Shantou, China). The interpolar length of the left
and right ovaries, the diameter of the left and right ovaries
at the deepest point (2008 cohort only), the presence and
diameter of a CL, the diameter of the largest follicle, and
diameter of the left uterus horn near the base (UD) were
recorded. Finally, internal vertical diameter (VD) and
transverse diameter (TD) of the pelvis were measured by
transrectal placement of a caliper type pelvimeter (Rice

pelvimeter; Lane Manufacturing, Denver, Colorado)
[20,28,29]. Farm management and staff were blinded to all
themeasured prebreeding data throughout the trial, except
for the prebreeding BW.

The MSD was October 15 of each year, and breeding
consisted of 50 days of continuous estrus observation by
visual inspection, and once daily AI of all heifers identified
in estrus during the preceding 24 hours by the same
inseminator. Five to 7 days after each 50-day AI season, all
heifers were joined with bulls in a single multisire group at
a heifer:bull ratio of 30-35:1 for 42 days. Pregnancy di-
agnoses were performed by transrectal palpation 138 or
165 days after MSD (2007 and 2008 cohorts, respectively).

For the purpose of regression models, BCS was catego-
rized into 2 categories (<6 and �6) and RTS into 3 cate-
gories (1–2, 3, and 4–5) [30]. Diameter of the largest follicle
was used either as a continuous variable or was dichoto-
mized using various cutoffs (7, 8, 9, 12, 13, and 14 mm).
Pelvis area (PA) was calculated as the product of the TD and
VD, and rescaled values of PA (RPA) and uterus diameter
(RUD) were calculated within birth cohort using the
following formula:

X� ¼ ðX � XminimumÞOðXmaximum � XminimumÞ

where X* ¼ RPA or RUD and X ¼ PA or UD.
If a heifer was not detected in estrus, it was assumed

that she remained prepubertal until the end of the 50-day
AI season and was defined as anestrus, whereas pregnancy
failure was defined as a negative pregnancy test at the end
of the AI and bull breeding periods.

Correlations were estimated using Spearman correla-
tion for non-normally distributed data (only age in this
study) and Pearson correlation for normally distributed
data. Independent proportions were compared using the
Fisher exact test, and means and medians were compared
using analysis of variance with the Tukey–Kramer multiple
comparison test and the Kruskal–Wallis one-way analysis
of variance, respectively.

Multiple linear regression models (for length of the
longest ovary, diameter of the largest follicle, UD, and PA)
and logistic regression models (for absence of a CL, absence
of a follicle �13 mm, anestrus, and pregnancy failure) were
constructed using a backward elimination process [31]
with P < 0.20 for initial inclusion and PWald < 0.10 for
retention in models. Predictors that were considered
included year of birth, dam parity (1, 2, or �3), prebreeding
BW (kg), growth rate (kg/day), age at onset of breeding
(days) and BCS category at examination, presence or
diameter (mm) of the CL, diameter (mm) of the largest
follicle or presence of a follicle of at least 7, 8, 9, 12, 13, or
14 mm, RUD, RPA, length of the longest or shortest ovary
(mm) or combined length of the 2 ovaries (mm), or ovary
length difference (mm). Once only independent variables
remained in each model (PWald < 0.10), each of the elimi-
nated variables was included individually again to test for
confounding. Confounding was considered if inclusion of a
variable changed the coefficient of one of the independent
predictors by more than 15%.

Finally, independent prebreeding examination pre-
dictors of anestrus and pregnancy failure were combined

D.E. Holm et al. / Theriogenology 85 (2016) 495–501496



Download English Version:

https://daneshyari.com/en/article/2095425

Download Persian Version:

https://daneshyari.com/article/2095425

Daneshyari.com

https://daneshyari.com/en/article/2095425
https://daneshyari.com/article/2095425
https://daneshyari.com

