
McMillan et al (2024) performed 
a retrospective study using a 
large UK database to describe 
variation in longevity esti-

mates based on parentage (purebreed or cross-
breed), breed, body size, sex and cephalic index 
(to characterise the degree of brachycephaly). 
Phylogenetic clades were examined, and these 
showed that there was evidence that domesti-
cation and artificial selection had an effect on 
breed lifespan. The authors believe these find-
ings will be of value to owners, breeders and 
those involved in making decisions regarding 
breeding to improve canine welfare. 

Extending longevity by optimal breeding 
patterns is clearly desirable, as long as the ex-
tra years are of good quality of life. However, 
it is not always easy to tell the age of a dog or 
cat in the absence of clear documentation, as 
recent controversy about the world’s oldest 
dog has shown. My own Jack Russell, who was 
rescued when she was elderly, seems to have 
barely aged at all in the last few years, leaving 
me highly uncertain of her actual age. A study 
by Pereira et al (2024) might have helped if I 
had retained any of her teeth from her last den-

tal extractions. Their retrospective study used 
the dental radiographs of 53 Yorkshire Terri-
ers to evaluate the pulp canal/root ratio, which 
is thought to be a good indicator of age. Three 
measurements of the widths of two roots and 
their pulp cavities were taken at the left and 
right mandibular molar teeth (309 and 409) 
and used to calculate the mean pulp canal/root 
ratio. The pulp canal/root ratio decreased with 
increasing age, with a moderate negative cor-
relation between age and pulp canal/root ratio 
noted. The authors suggested this study could 
contribute to further research into the relation-
ship between pulp canal/root ratio and age in 
dogs. Further studies into this ratio in different 
breeds would be useful. 

Qi et al (2024) described a completely dif-
ferent method of estimating ageing. This study 
looked at both wild and domesticated feline 
species, with a view to optimising management 
and conservation programmes for wildlife. 
DNA methylation is a marker of epigenetic 
ageing which can be used to estimate age from 
small amounts of biological material. Machine 
learning was used to build age estimation 
models from the blood samples of seven Feli-
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dae species including domestic cats, Tsushima 
leopard cats and Panthera species. Mean abso-
lute error of the model was between 1.5 and 
2 years for the different species. The models 
were applicable regardless of the health status 
of the individuals, which is reflective of the 
condition of animals in the wild. A common 
age estimation model for all the different spe-
cies was not recommended, but one model for 
the five Pantera spp was considered to be pos-
sible. The test was found to be quite inexpen-
sive and since it used low invasiveness of sam-
pling, it was considered to be a practical 
method of estimating ageing in felines. CA  
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M assive blood loss may be defined as loss of one blood volume in 24 hours, or 50% of blood volume during 3 hours of surgery (Stainsby et al, 2000; Blain and Paterson, 2016). The initial physiological response is increased sympathetic tone, which maintains arterial blood pressure and perfusion to vital organs. However, once the physiological reserve has been reached, hypoperfusion will decrease the delivery of oxygen and nutrients to the tissues. This will cause both hyperlactaemia and a cascade of inflammatory responses (Gaunt and Woolley, 2014). This leads to the development of coagulopathies, systemic inflammatory response syndrome (SIRS) and ultimately cardiac arrest (Gaunt and Woolley, 2014). 
Assessment of haemorrhage during surgery can be difficult, because anaesthesia can attenuate the physiological responses to haemorrhage, and because blood loss calculations may be inaccurate and often underestimate blood loss. Careful monitoring of blood loss (volume in the suction canister and weight of swabs) is essential. Cardiovascular responses to fluid administration, such as pulse pressure variation or systolic pressure variation, can be a good indicator of blood loss (Bickell et al, 1994; Drozdzynska et al, 2018). 

The aims when managing an animal during haemorrhage are to restore oxygen delivery to the tissues, improve circulating volume and achieve haemostasis. The optimal fluid to use in the initial management of haemorrhage is controversial. Both crystalloids and colloids are effective in correcting hypotension, although administration of large volumes may lead to haemodilution, hypothermia, acidosis and coagulopathies (Cullen, 2012; Gaunt and Woolley, 2014; Chodan and Davidow, 2015; Grimm, 2015). Importantly, blood products (packed red blood cells (pRBC) and whole blood) are the only fluids to provide oxygen carrying capacity. There is clinical evidence in humans to suggest that administration of blood products compared to crystalloid resuscitation in the face of massive blood loss maintains endothelial integrity and reduces SIRS, coagulopathies and the need for volume (Gaunt and Woolley 2014). However, blood transfusions in people are associated with increased mortality, postoperative infection, and sepsis (Stainsby et al, 2000). In a retrospective study (953 transfusions in dogs), there was a 15% incidence of transfusion reactions, most commonly fever and vomiting (Bruce et al, 2015). Mortality rates were less than 1%, with dogs usually dying from an underlying disease process rather than as a direct 

Management of massive 
blood loss in a dog under 
general anaesthesia during
a sternotomy

A 2-year-old male neutered American Staffordshire Terrier was presented collapsed, with tachycardia, dyspnoea and pale mucous membranes. An emergency sternotomy and lateral thoracotomy was performed. Before surgery the dog’s blood was typed and found to be DEA negative. The dog lost the equivalent of its entire blood volume (estimated) during the first hour of surgery. Cardiovascular parameters initially responded to boluses of crystalloids and colloids. He also received transfusions of DEA negative packed red blood cells and fresh frozen plasma. Due to ongoing haemorrhage, the dog’s clinical condition, and a lack of availability of any more DEA negative blood products, the decision was made to give a unit of DEA positive packed red blood cells. The dog recovered uneventfully, although following diagnosis of an aggressive soft tissue sarcoma the dog was later euthanased. This report discusses the management of massive blood loss in veterinary medicine and the implications, potential options for management, and treatment of these cases perioperatively. 10.12968/coan.2019.24.1.8
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The aims when managing an animal during haemorrhage are to restore oxygen delivery to the tissues, improve circulating volume and achieve haemostasis. The optimal fluid to use in the initial management of haemorrhage is controversial. Both crystalloids and colloids are effective in correcting hypotension, although administration of large volumes may lead to haemodilution, hypothermia, acidosis and coagulopathies (Cullen, 2012; Gaunt and Woolley, 2014; Chodan and Davidow, 2015; Grimm, 2015). Importantly, blood products (packed red blood cells (pRBC) and whole blood) are the only fluids to provide oxygen carrying capacity. There is clinical evidence in humans to suggest that administration of blood products compared to crystalloid resuscitation in the face of massive blood loss maintains endothelial integrity and reduces SIRS, coagulopathies and the need for volume (Gaunt and Woolley 2014). However, blood transfusions in people are associated with increased mortality, postoperative infection, and sepsis (Stainsby et al, 2000). In a retrospective study (953 transfusions in dogs), there was a 15% incidence of transfusion reactions, most commonly fever and vomiting (Bruce et al, 2015). Mortality rates were less than 1%, with dogs usually dying from an underlying disease process rather than as a direct 
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Unlike most other imaging modalities, where all 

images acquired are digitally stored and available for 

future reference, ultrasound is a ‘real-time’ modality, 

where it is rare for an entire examination to be 

recorded. Retrospective interpretation is therefore very diffi  cult, 

relying on assessment of a few saved frames or short clips in 

isolation, oft en without the benefi t of information on position or 

orientation. Obtaining the best possible image quality at the time 

is therefore important, together with concurrent identifi cation 

and interpretation of any changes observed. 

Th e quality of images obtained is dependent on the skill of 

the operator, as well as on the available equipment. Whatever 

the specifi cation of equipment used, frequent manipulation of 

the controls during any examination is essential to maximise 

the information gained. Manufacturer presets (Figure 1) may be 

available for diff erent anatomical regions as a starting point for 

an examination; however, image quality is a subjective assessment 

and users may have varying preferences, which can diff er from the 

preset values. 
Some of the later features discussed in this article will not be 

available on all equipment: check the user manual to identify the 

features present on any individual machine.

Overall gain
Th e overall gain control (Figure 2) (B-mode gain) adjusts the 

overall brightness of the image, similar to the brightness control 

on a computer monitor or television. Th e aim is to have the screen 

bright enough to see the image clearly, but not so bright that you 

start to see echogenicity within normally anechoic structures such 

as the urinary bladder or gallbladder. Reducing the gain slightly 

when scanning fl uid-fi lled structures, and increasing it when 

imaging solid organs, may therefore be helpful. Ambient light 

levels will also infl uence the optimal gain, which will need to be 

higher when scanning in more brightly lit areas.

Ultrasound machine 
‘knobology’

Being a ‘real time’ imaging modality, ultrasound images are almost always interpreted by the operator at the time 

of examination. Obtaining optimal image quality throughout the scan is therefore essential to maximise the clinical 

information that can be obtained. This article aims to discuss the main control features that are likely to be present 

on most machines, such as gain, depth and focal points, as well as some other options that may be available to the 

operator, such as tissue harmonic imaging and speckle reduction. Examples of different settings are shown, with 

reference to how they may be optimised to obtain the best possible image quality.     10.12968/coan.2019.24.1.19
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Figure 1. Example of the range of presets stored for one linear 

transducer: it is generally preferable to keep the manufacturer 

presets and add customised ones (asterisked here) rather than to 

overwrite them and lose the ability to restore settings.

Figure 2. Effect of increasing the overall gain setting, with 

increasing gain from left to right. Images show the spleen in the 

near fi eld and intestine/mesenteric fat in the far fi eld; the image 

on the left has the gain setting too low, while that on the right 

is too high. Optimum gain would be at, or slightly higher than, 

the central image, depending on the ambient light levels and 

operator preference.
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In the UK, neutering (spaying or castrating) of dogs is a commonly undertaken elective procedure. The timing of this procedure is a controversial topic with a widely conflicting evidence base. The traditional age of neutering dogs is from 6 months old (Howe et al, 2001); prepubertal neutering is defined as castration, ovariectomy (removal of the ovaries), or ovariohysterectomy (OHE, removal of the uterus and ovaries) at 6–16 weeks of age (Kustritz, 2002). It is important that veterinary surgeons consider the short- and long-term risks and benefits when deciding on the optimal time to schedule these procedures.In a shelter environment, neutering is a cost-effective method of population control with significant social and welfare benefits. When considering a client-owned ‘pet’ dog, the health of the individual is the priority and, therefore, a veterinary surgeon must tailor the timing of the procedure to each patient in accordance with owner expectations. This involves consideration of a variety of factors including the surgical and anaesthetic risks; the prevalence of breed-specific conditions; and patient age and lifestyle. The aims of this article are to summarise the main risks and benefits of neutering dogs, and the effect that the timing of neutering may have upon these. Specific information is provided regarding some of the special measures that should be in place or taken into account when neutering prepubertal patients.

Short-term considerations
The short-term risks associated with the neutering procedure relate predominately to surgical and anaesthetic complications. These complications may occur within the hours (pain and haemorrhage), days (lactation may start or persist if a bitch is spayed in metoestrous; wound inflammation; infection; and dehiscence) or weeks (ovarian remnant syndrome and chronic pseudopregnancy) following the procedure. 

Prepubertal neutering of dogs 
— some risks and benefits

Neutering is a common elective procedure frequently undertaken by veterinary surgeons in general practice in the UK. This procedure offers certain obvious, well-described benefits such as preventing certain diseases (e.g. pyometra or testicular neoplasia) and avoiding unwanted pregnancies. However, the effect of neutering on the risk of diseases later in life poses particular concerns for practitioners. Existing literature regarding the risks and benefits of neutering and the timing of this procedure is vast, and widely conflicting. This article summarises the main risks and benefits of neutering dogs; the effect the timing of neutering may have upon this; and some of the special measures that should be in place or taken into account when neutering prepubertal patients. 
10.12968/coan.2019.24.1.38
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In many cases, the risk of these complications can be minimised: zz Ensure surgical candidates are appropriate, e.g. that bitches are an appropriate body condition (rather than obese) and in anoestrous, with no clinical signs of a pseudopregnancy. This is generally irrelevant when spaying prepubertal bitches as they are usually leaner, and by definition will not be in season and will not have mammary swelling or lactation
zz Employ anaesthetic and analgesic protocols that provide an adequate level of anti-nociception, i.e. a multimodal approach incorporating opioid and non-steroidal anti-inflammatory drugs zz Perform aseptic surgical preparation
zz Ensure a meticulous surgical technique 
zz Institute appropriate aftercare.

Anaesthetic and surgical considerations specific to prepubertal patients
Puppies are generally lean and of lower bodyweight than adults, therefore have a relatively high body surface area to mass ratio compared to adult dogs. Consequently, many of the drugs used in paediatric anaesthesia need to be calculated on a body surface area basis rather than a bodyweight basis, and higher doses may be required to compensate for the superior metabolic activity of younger patients. 

Additionally, their relatively high body surface area to mass ratio combined with a reduced ability to thermoregulate and minimal subcutaneous fat reserves means that the risk of hypothermia is increased in prepubertal patients (Holden et al, 2007). Efforts must be made to avoid prolonged surgery and anaesthesia and to minimise perioperative heat loss, for example by minimising wetting during the surgical preparation period; through the use of heated operating tables; and by the provision of warming aids. Furthermore, these patients are more susceptible to hypoglycaemia with prolonged 
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