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This study examined the effect of neck cut position on the time to physical collapse in upright restrained halal
slaughtered cattle (n = 644). Time to collapse was used as an indirect indicator of the early stages of onset of
unconsciousness. Cattle were slaughtered with either a conventional low (LNC) (n = 561) or a high neck cut
(HNC) (n = 83). Mean time to final collapse was higher in the LNC compared to HNC group (18.9 ± 1.1 s and
13.5 ± 1.3 s respectively (P b 0.01)). The mean false aneurysm scores were higher in the LNC cattle (0.8 ±
0.0) compared to the HNC (0.6 ± 0.1) (P b 0.01). Animals that took N20 s to final collapse had larger false
aneurysms. In summary, the HNC reduced the mean time to final collapse and the frequency of animals that
took longer than 20 s to collapse.

© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

When cattle are slaughtered without stunning, any delay between
the cut to the neck and the onset of unconsciousness could result in
suffering from: stress and pain associated with restraint (hyperexten-
sion of the neck, excessive pressure from the restraining systems)
(Berg & Jakobsson, 2007; Grandin, 1998; Grandin & Regenstein, 1994;
Velarde et al., 2014); pain associated with the cut and stimulation of
nociceptors in the wound (Gibson, Johnson, Murrell, Chambers, et al.,
2009; Gibson, Johnson, Murrell, Hulls, et al., 2009; Zulkifli et al., 2014);
distress associated with delays in the time to loss of consciousness
(Daly, Kallweit, & Ellendorf, 1988; Gregory, Fielding, Von
Wenzlawowicz, & Von Holleben, 2010); and distress associated
with aspiration of blood into the respiratory tract (Grandin &
Regenstein, 1994; Gregory, von Wenzlawowicz, & von Holleben, 2009).

Previous research has shown that when upright restrained or cast
cattle are slaughtered, the ends of the severed carotid arteries (cephalic
and cardiac ends) can develop false aneurysms, which can impede or
stop exsanguination (Gregory et al., 2008). A false aneurysm is thought
to form when the severed carotid artery retracts within its surrounding
connective tissue sheath. Blood from the severed vessel impregnates
and swells the adventitia (Gregory, Shaw, Whitford, & Patterson-Kane,
2006). The swelling of the adventitia impedes and can block the flow
of blood from the artery (Gregory, Schuster, Mirabito, Kolesar, &
McManus, 2012; Gregory et al., 2010). When animals have not been
stunned prior to neck incision this is a welfare concern, as the aneurysm
can obstruct the flow of blood, and if blood continues to flow to the
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cattle were female (2 heifers; 548 mature cows) with the remaining
male animals being veal calves (31), young bulls (43) and mature
bulls (20). With the possible exception of the veal calves, all animals
were sourced from markets and were penned in the abattoir lairage
prior to slaughter.

Cattle were restrained individually, while standing in an upright
position, with a back pusher, neck yoke and chin lift. Animals were
either slaughtered with a conventional low (LNC) or high neck cut
(HNC) by the same halal slaughterman. The soft tissues of the ventral
aspect of the neck were severed in a continuous motion. Cuts were
defined as a change in the direction of movement of the knife (i.e. the
forward movement of the knife would count as one cut, while the
corresponding reverse movement would be recorded as a second cut).
A number of knives were used by the slaughterman during data collec-
tion. Their use was rotated depending on their level of sharpness. The
knives were sharpened with a steel at intervals throughout a work peri-
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