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2016, 2017CalendarFrom the Director

The CVE had a trade stand at the 
recent national AVA conference held in 
Adelaide. During the main four days of 
the conference our Marketing & Sales 
Manager, Ines Borovic, and I had an 
opportunity to meet veterinarians from 
all over Australia as well as some from 
overseas. The conference was very 
well organised and I am sure that the 

recently re-elected President Dr Robert Johnson and his Board will be very pleased 
with how well it all went. With multiple streams and very interesting plenary sessions, 
the conference attracts vets of all ages and from all facets of the profession, which is 
what makes it so appealing for CVE to have an annual presence at this large event.

It was heartening to attend the AVA Awards ceremony after the AGM and to be 
present to congratulate those honoured for their contribution to the veterinary 
profession. Two long-standing contributors and supporters of the CVE, Dr 
Stephen Page (2015 Hungerford Award winner) received the AVA President’s 
Award and Dr Kersti Seksel (DE Behavioural Medicine tutor, former AVA President 
and 2017 conference convener) was made a Fellow of the AVA. The CVE extends 
our congratulations to both of them for receiving these prestigious awards.

Many of the vets we met and spoke to believed that they were still members of 
the CVE as they continue to receive our regular marketing material, yet in reality 
many people have let their membership lapse. Surprisingly, despite two years 
having passed since we introduced new membership categories with significantly 
improved membership benefits, many people seemed to be unaware of the 
savings they could be making across all the different categories of membership.

The CVE website has undergone a significant make-over and the new website 
was launched in mid-May after nearly twelve months of concerted hard work. If 
you have not visited for some time, you will be blown away by the clean, fresh 
design of the website and the ease of navigation. Your feedback has been used to 
improve the experience of visitors to the CVE website and to facilitate access to 
member areas and resources. Visit www.cve.edu.au 

Feel free to provide further feedback at www.cve.edu.au/website-feedback

This edition of the C&T has something for everyone, covering a broader range of 
species than is often the case. It is wonderful to have so many contributors who 
are prepared to take the time to write about things that they feel strongly about, 
find interesting, or are outcomes from their day to day work, or in some cases, 
years of experience. Hopefully others will be inspired to follow in their footsteps 
and contribute to a forum which has been active and vibrant for nearly 50 years.

Later this month we will be holding the Valentine Charlton Feline Conference in 
Melbourne. Registrations are very strong for this event as vets with an interest 
in feline medicine are keen to hear Dr Susan Little from Canada leading a great 
program with strong support from local feline experts. Did you know that Australia 
has more feline specialists per capita than any other country? Don’t miss this 
opportunity to improve your feline knowledge and expand your services and 
standards of care for your feline patients and clients. The format is four days 
of didactic teaching, with interactive case based presentations and a fifth day 
devoted to a feline Masterclass. See you there!

Dr Hugh White 
Director, Centre for Veterinary Education

M E L B O U R N E

Valentine Charlton Feline 
Conference + Masterclass 
Monday 20 – Friday 24 June, 2016

B R I S B A N E 

Small Animal Emergency 
Conference + Masterclass 
Monday 24 – Friday 28 October, 2016

S Y D N E Y 

Behaviour Conference + 
Masterclass 
Monday 20 – Friday 24 February, 2017

P E R T H

Feline Medicine Seminar 
Saturday 23 – Sunday 24 July, 2016

S Y D N E Y

Ophthalmology: Theory & Practice 
Friday 26 – Sunday 28 August, 2016

P O R T  M A C Q U A R I E

Critical Care Seminar 
Sunday 9 October, 2016

S Y D N E Y

Dentistry: Theory & Practice 
Saturday 22 – Sunday 23 October, 
2016

T O W N S V I L L E

Feline Medicine Seminar 
Saturday 12 – Sunday 13 November, 
2016

S Y D N E Y 

Hip & Stifle Workshop  
Saturday 20 August, 2016 (Full)

S Y D N E Y 

Bone Plating Workshop 
Sunday 21 August, 2016

B R I S B A N E

Diagnostic Ultrasound Workshop 
Sat 10 or Sun 11 September, 2016

S Y D N E Y

Anaesthesia Workshop  
Friday 16 September, 2016

Head to our website for upcoming 
topics: www.cve.edu.au/education

Calendar Key

DE Super Early Bird ends

DE Early Bird ends

DE 2017 courses commence

Conferences

Seminars

Hands-on Workshops

TimeOnline start dates

PodcastPLUS

CVE holiday shutdown

School holidays (NSW)

S Y D N E Y 

Stress Free Surgery Workshop  
Saturday 17 September, 2016

S Y D N E Y 

Basic Echocardiography Workshop 
Friday 7 October, 2016

S Y D N E Y 

Adv. Echocardiography Workshop  
Saturday 8 October, 2016

S Y D N E Y

Diagnostic Ultrasound Workshop 
Friday 4 November, 2016

Small Animal Behaviour 
20 June – 17 July, 2016

Small Animal Nutrition 
4 – 31 July, 2016

+ more topics online
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L A R G E  A N I M A L

Could ‘Squeezing’ really be 
the cure for Dummy Foals?

Darien Feary 

e darienfeary1@gmail.com

Locum at Charles Sturt University
Wagga Wagga NSW 2650

C&T No. 5539

Practitioners that regularly handle newborn foals are familiar 
with the non-pharmacologic form of restraint, sometimes 
referred to as the ‘flopping reaction’, whereby applying 
firm pressure around the foal’s chest and hindquarters 
so that they are essentially ‘folded’ in on themselves, will 
predictably cause the foal to become flaccid and then lie 
quietly in a sleep-like state for the period of restraint (Fig 
1). How this squeeze technique can be a cure for equine 
neonatal encephalopathy (NE) (‘dummy foals’), and even 
autism in children seems like a crazy theory, even for Dr John 
Madigan, a very clever equine medicine specialist, renowned 
for his creative approach to problems and innovative ideas. 
Yet, a closer look at the theory and research behind these 
hopeful claims reveals some evidence that practitioners 
should give this technique a try as part of the management 
of a sub-set of ‘dummy foals’.

Dr Madigan and co-researchers at the University of 
California, Davis have been working on providing some 
evidence-based explanation for what was speculated to 
be a form of induced narcolepsy or cataplexy when using 
this technique to restrain newborn foals. Although similar 
behavioural responses are observed in other animal species 
and humans (think swaddling of human babies), an exact 
physiologic pathway for this squeeze-induced somnolence 
has not been definitively determined. One study1 was able to 
show that standardized application of a rope restraint (Figs 2 
and 3) to healthy foals between 1 and 4 days of age caused 
behavioural, electroencephalographic, and humoral changes 
consistent with slow wave sleep, and increased tolerance to 
painful stimuli. Contrary to previous belief, these findings are 
not consistent with the sudden onset of REM sleep patterns 
that characterise narcolepsy. 

The authors suggest that this squeeze-induced somnolence 
induces a similar physiologic state to that occurring during 
second stage labour, when the foal is being squeezed 
through the birth canal2. Specifically, significant elevations in 
plasma concentrations of particular neurosteroids measured 
during the 20 minute period of restraint lend support to 
Madigan’s belief that the squeeze of the birth canal is what 
causes the release of these hormones. Furthermore, these 

progesterone derivatives may be sedative neurotransmitters 
responsible for keeping the foal essentially ‘sedated’ 
during birth. Progesterone levels in newborn foals normally 
decrease very quickly after birth, but could remain elevated 
for some reason in foals with signs of NE. 

So how does ‘squeezing’ relate to curing dummy foals? 
Little is known about the specific pathophysiology of NE 
in newborn foals. The most widely accepted theory is that 
NE is a form of temporary brain injury caused by a hypoxic 
event occurring sometime during the perinatal period, often 
during a prolonged or traumatic birth. With appropriate 
supportive care, the majority of foals make a complete 
recovery within 5 to 7 days and have no negative long-term 
effects. In an interview, Dr Madigan theorises that it may 
be a failure of neurosteroid concentrations to decrease 
normally at birth that causes NE in foals, rather than hypoxic 
brain injury2. Perhaps the signal, or ‘switch’ that causes the 
rapid decrease in neurosteroids never happens in foals with 
neonatal encephalopathy, so that they essentially remain in 
the pre-birth, sedated state2. 

Following his research that showed progesterone derivatives 
increase during squeeze-induced restraint, and then 
decrease after release, it made sense that this decrease 
in circulating hormones could be the reason why foals 
predictably rise, stretch, and go to the mare for a nurse after 
they are released. Perhaps a manual ‘squeeze’ using a rope 
and holding it for 20 minutes before release could replicate 
the normal birth process enough to stimulate the drop in 
circulating neurosteroids, and reversion to a normal state. 

Dr Madigan has tested his theory – that foals with 
uncomplicated NE will respond to a period of restraint 
using the ‘squeezing’ with rope technique – in a number 
of foals. He reports that while not all foals revert to having 
normal behaviour after the first squeeze, they eventually 
do2. Foals that have suffered a true hypoxic injury during 
birth, or that have systemic illness such as sepsis, have 
a clear explanation for their somnolent behaviour and 
require intensive care. It is only those sub-set of foals that 
show signs of NE but are otherwise normal that would 

The C&T is the brainchild of Dr Tom Hungerford, one of 
the founders of the PGF* (established in 1965) and the first 
Director (1968-1987), who wanted a forum for uncensored 
and unedited material.

‘…not the academic correctitudes, not the theoretical niceties, not 
the super correct platitudes that have passed the panel of  review… 
not what he/she should have done, BUT WHAT HE/SHE DID, 
right or wrong, the full detail, revealing the actual “blood and dung 
and guts” of  real practice as it happened, when tired, at night, in 
the rain in the paddock, poor lighting, no other vet to help.’

The first C&T, contributed by Dr R M Kibble from Kurring-gai 
Animal Hospital, Turramurra North, NSW was on ‘Infertility – 
Uterine Conditions’ and was published on 29 April 1969.  
CVE Members are reminded that this and other C&Ts, 
Perspectives, Proceedings and veterinary publications are 
available to CVE members through the CVeLibrary. Contact  
cve.enquiries@sydney.edu.au or call us at +61 2 9351 7979 
if you’ve forgotten your Username and Password for access.

Thank you to all contributors

…and more C&T articles and Perspectives are needed

Thanks to every author who contributed articles or 
comments to the Control & Therapy Series (C&T) and to 
those who supplied images and visuals. Without your 
generosity the Series would cease to exist.

WINNERS

MAJOR PRIZE WINNER

The ‘TightRope® Technique’ for Treatment of Cruciate 
Ligament Disease – A review of experience of its use in 
General Practice Abbie Tipler

CVE PUBLICATION PRIZE WINNERS

Sudden Death in Sheep Jeremy Rogers

Intestinal Adenocarcinoma in a Ferret Alison Wardman

Snake Bite – It’s Not Rocket Science &  Salivary Mucoceles – 
Treatment Made Simple Jamie Andrews

Distal Femoral Metaphyseal Fracture in an Adult Rabbit 
Wye Li Chong

Transfer of MRSA From Owner to Cat Kate Worthing, 
Jessica Green & Joanna Curry

The major winner is entitled to free CVE Membership for 
one year. Publication Prize Winners are entited to a CVE 
proceedings of their choice: www.vetbookshop.com

*The Post Graduate Foundation in Veterinary Science of The University of 
Sydney (PGF) was renamed the Centre for Veterinary Education (CVE) in 2008.

Follow Tom Hungerford’s  
  ‘goanna track to success’… 

T H A N K  Y O U  T O  A L L  C O N T R I B U T O R S

I enjoy reading the C&T more than any other 
veterinary publication.  Terry King

CVE Clinical Competency 
Awards for 2015

This prize of CVE$1,000 towards CVE continuing 
professional development is offered to the graduating 
student at each Australian and NZ university who has 
been recognised by their veterinary faculty as being 
the most competent in clinical skills over the clinical 
portion of his or her undergraduate years.

Congratulations to Ash Keown of 
Massey University, (right) accepting 
the 2015 Award from Dr Jenny 
Weston, acting Dean of Veterinary 
Science.

Congratulations to Anna Schumann of 
Adelaide University (left).

We congratulate Ash and Anna and 
wish them both well as they embark 
on their veterinary careers.

mailto:darienfeary1@gmail.com
mailto:cve.enquiries@sydney.edu.au
http://www.vetbookshop.com
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Figure 3. Dr Madigan’s rope application.

be expected to respond quickly to Madigan’s squeezing 
restraint technique. 

Dr Madigan and co-researchers are conducting further 
research, and there are still a lot of unanswered questions, 
but in the meantime he has spread the word to equine 
practitioners in North America, who have provided many 
anecdotal reports of successful ‘waking up’ of ‘dummy foals’ 
using this technique2. He is also working on joining forces 
with human researchers seeking treatments for autism in 
children.

Wouldn’t it be exciting for horse breeders and equine 
practitioners worldwide if the cure for ‘dummy foals’ really 
was as simple, and as complicated, as that? At least some 
answers are on the horizon. Why not give the technique a 
try in those cases where it is indicated (systemically stable 
foals with NE, uncomplicated by other causes of weakness). 

We know that it at least can’t hurt. Instructions on the 
correct application of the technique can be found at the 
following website: www.vetmed.ucdavis.edu/clinicaltrials/
local_resources/pdfs/Study_Related_PDFs/madigan_mfsm_
instructions_pics.pdf ¢

Watch this space for further updates as this research 
unfolds…

References

1. Toth B, Aleman M, Brosnan RJ, Dickinson PJ, Conley AJ, 
Stanley SD, Nogradi N, Williams CD, Madigan JE. Evaluation of 
squeeze-induced somnolence in neonatal foals. Am J Vet Res 
2012;73(12):1881-1889.

2. Christine Barakat. The Squeezing Cure. EQUUS 452, May 2015: 
p 56-67.

Figure 2 & 3. Dr Madigan’s rope application.

Dr John Madigan’s foal ‘squeezing’ technique using a standardised 
rope application with firm pressure for 20 minutes may be effective in 
‘waking up’ a sub-set of ‘dummy foals’.

Figure 1. Standard foal folding restraint.

A typical technique used for foal restraint; applying firm pressure 
around the foal’s neck and rump (‘folding’) to induce recumbency and a 
sleep-like state.

 

L A R G E  A N I M A L

Sudden Death in Sheep

Jeremy Rogers
Senior Veterinary Officer, Biosecurity 

e jeremy.rogers@sa.gov.au
t (08) 8391 7100 
f (08) 8388 8455
w www.pir.sa.gov.au

Primary Industries and Regions
South Australia – PIRSA
Murray Bridge SA 5255

C&T No. 5540

Background

I was contacted by a client at 2100 hrs on 3rd March 2015 
at the request of his local vet. The client explained that he 
had discovered a large number of sheep had died at his 
property within a 6 hour period at 2 locations, and requested 
assistance to investigate. An arrangement was made for me 
to visit the property in the morning. 

I arrived at the property at approximately 1100hrs, and was 
shown a group of dead sheep in the sheep yards, and was 
taken to a paddock where a number of other dead sheep 
were scattered at random. The remainder of the mob of 
sheep appeared unaffected.

History

The affected mobs of sheep were 2 groups that had been 
mustered in and drenched on the morning of 3rd March 
commencing around 0830. See details below:-

Mob 1:

 × 320 merino 3 yo ewes, all scanned pregnant with single 
or multiple lambs, and due to lamb at the end of March.

 × The ewes were mustered to a nearby paddock the day 

before, and walked approximately 1 km in the morning 
to the yards. The weather was mild and cool and the 
ewes did not appear stressed. The ewes had been 
grazing a stubble paddock, provided with ad lib hay and 
were in good condition.

 × It is a routine practice to drench and crutch ewes on this 
property approximately 1 month prior to lambing.

 × Drenching commenced at approximately 0830 hrs; all 
320 ewes were drenched with the ‘Genesis’ drench, 
containing Selenium, at recommended rates of 12mLs 
per ewe.

 × Drenching of this group was completed at approximately 
1030 hrs and the ewes returned to a nearby paddock.

Mob 2:
 × A group of 180 merino x Dohne 2 yo ewes and 9 white 

Suffolk rams were brought to the sheep yards, and 
drenching commenced approximately 1030hrs.

 × The weather was cool and mild. These sheep had 
been held overnight at a nearby paddock and would 
commence lambing end of March to mid-April.

 × Drenching was completed around 1200 hrs using 

Figures 1 & 2. Dead ewes in yards as found 1800hrs 3/3/15. 

W I N N E R

http://www.vetmed.ucdavis.edu/clinicaltrials/local_resources/pdfs/Study_Related_PDFs/madigan_mfsm_instructions_pics.pdf
http://www.vetmed.ucdavis.edu/clinicaltrials/local_resources/pdfs/Study_Related_PDFs/madigan_mfsm_instructions_pics.pdf
http://www.vetmed.ucdavis.edu/clinicaltrials/local_resources/pdfs/Study_Related_PDFs/madigan_mfsm_instructions_pics.pdf
mailto:jeremy.rogers@sa.gov.au
http://www.pir.sa.gov.au/
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initially ‘Genesis’ drench (as above), but this ran out 
about half way through the mob and ‘Ancare’ (an 
equivalent drench) was mixed with the remaining 
drench. Both drenches contain Selenium, and contain 
label recommendations that they are safe for use with 
pregnant ewes.

 × No other Selenium supplementation was provided to the 
sheep.

 × This mob was left in the yards and the client went off 
farm to complete some business, returning at around 
1800 hrs. The intention was to crutch these sheep in the 
morning of the following day.

 × On his return, he noted some sheep down in the yards; 
all the down sheep were dead and included 59 ewes 
and 4 rams.

 × The remaining sheep were immediately released to an 
adjacent paddock where good stubble and water was 
available, and the other mob checked. 

 × Dead sheep were observed in the Mob 1 paddock also, 
and the client then phoned his vet and PIRSA.

 × All ewes were given 12mLs of this mixture and the rams 
given 20 mLs.

Observations

On arrival I briefly inspected the 59 dead sheep and 4 rams 
in the yards; these were being loaded for burial. All sheep 
appeared in good body condition, about Score 3, with the 
rams heavier. There was signs of agonal struggling in many 
sheep; many had defaecated, with some of the faeces 
of a slightly moister consistency. No oral, nasal or other 
discharges were observed. 

We then went to view the remaining sheep of Mob 1 in the 
paddock. Thirty five (35) dead sheep were found, all in lateral 
recumbency. They were distributed around the paddock, 
and were not clustered. There was adequate food and water 
available in the paddock, and some heliotrope that did not 
appear to have been grazed.

I commenced post mortem examinations of 4 dead sheep, 
collecting anterior and posterior ocular fluids, and a range of 
samples that were submitted fixed in formalin. 

After this we examined the unaffected ewes (from a vehicle); 
there did not appear to be any affected sheep that were 
not dead i.e.no stragglers, except 1 sheep that was found 
moribund, which I euthanased and conducted an immediate 
post mortem on, collecting some fresh and some fixed 
samples. No other sick or affected sheep were found in 
either of the remaining sheep from Mob 1 or 2.

After this I examined the surviving sheep (ewes and rams) 
from Mob 2, and conducted 3 more post mortem exams 
from amongst the 15 dead sheep found in that paddock.

Post mortem exam

Findings in dead and 1 moribund sheep (labelled 
‘live sheep’) were the same, as listed below:

 × All sheep in good body condition, advanced pregnancy 
in most, not obviously dehydrated.

 × Most dead sheep appeared to have struggled prior to 
death.

 × Rumen full, containing hay, some grain (very small 
amounts), normal wet consistency, with normal rumen, 
reticulum and omasum linings.

 × Abomasum – some sheep with pasty / normal contents, 
gross inflammation and reddening of abomasal fundus 
and pyloric regions, with severe petechial haemorrhages 
in many cases around the pylorus. The moribund 
sheep had more liquid abomasal contents. One sheep 
appeared to have fibrin tags attached to the severely 
inflamed abomasum.

 × Intestines – grossly normal in most sheep, with 1 sheep 
having some inflammation of approximately 100mm 
of proximal duodenum. Intestinal contents appeared 
normal, and of normal consistency. No intestinal lymph 
nodes were enlarged.

 × Liver and kidney – appeared normal, but some livers 

in dead sheep appeared slightly paler. Perhaps slightly 
enlarged adrenal glands in some sheep – not sampled.

 × Lungs in dead sheep were oedematous, and 
haemorrhagic – most likely post mortem change. Lungs 
were normal in moribund sheep.

 × Heart – appeared normal, but 1 sheep had a mottled 
appearance with possibly some streaking.

 × Spleen, appeared enlarged in some sheep.

 × Brain – appeared normal in most cases.

 × Skeletal muscle – appeared normal.

 × Urine – all sheep had empty bladders.

Lab results

Samples of anterior and posterior chamber ocular fluid, 
abomasum, faeces, intestinal, liver, lung, kidney, heart 
muscle and brain were collected from 3 dead sheep and 1 
moribund sheep. Some fresh samples and blood was also 
collected from the moribund sheep.

The fresh samples and faeces were cultured, fluids tested 
and faeces examined for parasite eggs. Fresh samples, 
blood and the drench sample were tested for Selenium 
levels. Other samples were fixed in formalin and examined 
for histopathology.

Significant pathology was noted in some tissues, mainly the 
abomasum, and significant bacteria were not cultured from 

Figure 3. Dead ewe in paddock showing signs of agonal 
struggling.

Figure 5. Heart showing mottled appearance. Figure 6. One ewe showing typical inflamed abomasum.Figure 4. Moribund ewe showing diarrhoea.

any samples. Faecal parasite egg counts were high in one 
sample.

The main finding was a profuse necrohaemorrhagic 
abomasitis, consistent with the visual post mortem changes 
in all the sheep examined.

There was no evidence of common causes of sudden 
death such as pregnancy toxaemia, enterotoxaemia or 
salmonellosis. Selenium levels in liver and blood were 
within normal ranges, and histopathology due to Selenium 
poisoning was not observed in any sheep.

Conclusion

An initial possible diagnosis was pregnancy toxaemia but this 
was discounted as 4 rams also died and the sheep were not 
appreciably stressed, not over-fat, and the weather was very 
mild. Ocular fluid and histopathology also did not support 
this. Other plausible explanations include toxic plants, 
enterotoxaemia (pulpy kidney) or peracute Salmonella, but 
there was no histopathological or bacteriological evidence 
for this.

The clinical picture, history, post mortem signs and 
laboratory tests found an abomasitis, as the consistent 
cause of death in the sampled sheep. All sheep had similar 
or identical signs on post mortem and histopathology 
indicating the same source, time and aetiology. This 
evidence fits most closely with a toxic chemical ingestion, 
but the toxin has not been identified.

Total losses were 120 sheep dead (including 4 rams) from 
the 2 mobs. This equates to a serious economic loss as 
these ewes would be valued at over $500 each (including 
the value of lost lambs, wool and replacement value).

Lab costs for this case have been paid by PIRSA Disease 
Surveillance in the interests of surveillance for new and 
emerging diseases and the possibility of exotic infectious 
disease. Total costs are $1,940 for this case.

Further investigation by the owner and others indicates 
that a drench pack contaminated with the remains of a 
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lice treatment ‘Magnum’ (Diflubenzuron) was probably 
responsible for the poisoning event. A dark blue liquid 
was observed to settle out in one drench pack a day or 
so after the event; this liquid is consistent with ‘Magnum’ 
in appearance, and sheep had been treated for lice a few 
weeks prior to this, so the chemical was available.

The likely cause of deaths in this case is accidental 
Diflubenzuron poisoning. The toxic oral dose for sheep is 
not described but label warnings describe the chemical as 
irritant to skin or eyes. Post mortem signs were consistent 
with severe abomasal irritation. ¢

Alison graduated from the University of  Sydney in 2008 and spent 
first 5 years in a NSW mixed practice. She is currently working as 
a locum in the Hawkesbury. Alison first fell in love with ferrets as a 
recent graduate when a stray ferret found his way to the clinic and 
into her heart. More ferrets followed. She has recently developed a 
keen interest in ferret medicine.

On 9th March 2016 a friend brought me her ferret to examine 
as he was ‘off colour’, lethargic and had a reduced appetite 
with some mild diarrhoea. Chewy was a 3.5-year-old male 
desexed Albino hob. I examined ‘Chewy’ and noted that he 
was in good body condition at 1.5kgs. On palpation of his 
abdomen I found a ¾ golf ball sized mass in his left lower 
abdominal region which felt firm. I advised the owner that 
this was possibly a neoplastic mass or an intestinal foreign 
body. We performed a short general anaesthetic with a mask 
down of Isofluorane and I took some aspirates of the mass 
and sent them for cytology. During the sampling, I noticed 
that the mass felt ‘crunchy’ under the needle in some places, 
which suggested perhaps bone or a calcified mass. 

The cytology report summary

Interpretation: Neutrophilic inflammation with necrosis, 
mixed bacteria, possible pseudo-hyphal yeasts, and low 
numbers of mildly pleomorphic epithelial cells with evidence 
of chronic haemorrhage.

Comments: Given the mixed bacteria and possible Candida-
like species, there is the potential for aspiration of the GI tract, 
although a primary infectious process cannot be completely 
excluded. The epithelial cells are mildly pleomorphic, and 
it is unclear if they are reactive/hyperplastic or seen with 
underlying neoplasia (adenoma or adenocarcinoma), possibly 
involving the GI tract. An underlying foreign body or trauma 
cannot be completely ruled out.

Unfortunately, the fine needle aspirate results of the mass 
did not provide a definitive diagnosis; rather, the results 
were simply suggestive that there was some involvement 
with the intestine, possibly neoplastic. Given that Chewy 
was still passing faeces and eating, we knew there was not 
a complete intestinal obstruction present. An abdominal 
ultrasound performed by a good ultrasonographer would 
have been very useful at this point. However, funds were 
limited in this case. We discussed the options: leave the 
mass and euthanase if his condition deteriorated (likely to 
happen in the near future given the size of the mass) or 
perform an exploratory laparotomy. Chewy’s owner wanted 
to take him to surgery. The surgery could only be performed 
if I covered the cost. Eager to improve my ferret surgical 
experience but giving the owner a very guarded prognosis in 
my inexperienced hands (I have spayed ferrets but had only 
previously performed an exploratory laparotomy on dogs and 
cats), we took Chewy into surgery on 11th March. 

Anaesthesia and medications administered

Chewy was sedated with Butorphanol 0.1mgs/kg IM and 
then induced with Alfaxan 8mgs/kg IM. He was intubated 
and maintained on Isofluorane in 02. I placed an IV 
catheter in his right cephalic vein and he had Hartmann’s 
administered at 9mLs/hr during the anaesthetic and 
in recovery. His vitals remained stable throughout the 
procedure. The pulse oximeter read quite nicely on one of 
his feet. Unfortunately, even the smallest blood pressure cuff 
we had for our machine did not give a reading. He was given 
a s/c dose of amoxicillin clavulanic acid at 20mgs/kg peri-
operatively and sent home on oral Clavulox® at 12.5mgs/kg 

Figure 1. Omentum attached to the intestinal mass serosal 
surface.

BID. He was given one dose of Meloxicam® 0.2mgs/kg s.c. 
Analgesia sent home was 0.02mgs/kg buprenorphine to be 
given sub-lingually. 

Surgical summary: A midline incision was made and the 
mass was found sitting in the ventral mid abdomen. The 
mass was intraluminal and visually involved approximately 
6cm of the duodenum macroscopically. The affected area 
was located in the duodenum immediately adjacent to the 
body of the pancreas. The body of the pancreas felt a little 
firm in the area just adjacent to the intestinal mass. There 
was a piece of omentum adhered to the mass, where the 
mass had either ruptured by itself or as a result of my fine 
needle aspirate taken 2 days earlier.

I decided to resect the mass but was conscious of its 
location being immediately adjacent to the pancreas and 
thus my surgical margins were smaller than what I would 
have usually performed. 

I resected a very small amount of the body of the pancreas, 
which bled profusely. I used hemoblock powder on the 
haemorrhage; this worked nicely. The intestinal anastomosis 
was performed with single interrupted 4-0 monodox suture 
pattern. It leak-tested well. The abdomen was closed in the 
usual triple closure fashion, with intradermal sutures placed 
for the skin layer. 

The sample was placed in formalin and sent for 
histopathology to Mark Krockenberger at Sydney University 
Faculty of Veterinary Science. 

Figure 2. The other side of the intestinal mass – sitting adjacent 
to the pancreas. The forceps are attached to a bleeding vessel 
from the serosal surface of the intestine where I removed the 
omental attachment for better exposure. Unfortunately, the 
forceps are obstructing the view of the mass, which is difficult 
to see in the picture.

Histopathology Report by Mark Krockenberger

Morphological Diagnosis: Intestinal adenocarcinoma

Comments: This malignancy of the intestinal mucosa has 
invaded and spread to the serosal surface. Microscopic 
carcinomatosis at the least is likely (spread within the 
peritoneal cavity) and likely lymphatic spread to mesenteric 
lymph nodes. Intestinal adenocarcinoma is not a rare 
malignancy in most species.

Outcome: Unfortunately, Chewy passed away 2 days post-
operatively. Initially he did very well, was eating and passing 
faeces up until 8 hours prior to his death. Then he suddenly 
passed away in his owner’s arms at home. 

The owner was kind enough to allow me to perform an 
autopsy. On autopsy I found that the anastomosis had 
completely torn away at the proximal edge whilst all my 
sutures were still in place at the distal edge. Cause of death 
in this case was presumably massive sepsis and peritonitis 
following the anastomosis break down. 

Fortunately, I had a histopathology report to explain 
what had possibly contributed to the breakdown of my 
anastomosis. Neoplasia had invaded through the serosa 
and likely caused peritonitis and there was likely multiple 
site involvement of this neoplasia. In addition, my surgical 
margins were likely inadequate despite my best intentions 
and efforts, and thus I had anastomosed neoplastic intestine, 
a recipe for sure disaster.

As Mark Krockenberger stated in his comments on this 
histopathology report, intestinal adenocarcinoma is not 
a rare malignancy in most species. In ferrets, the most 
common intestinal neoplasm is lymphoma, whilst intestinal 
adenocarcinomas are only seen occasionally1,2. Intestinal 
adenocarcinoma is usually rapidly progressive and fatal3. 
Affected ferrets often present with signs of intestinal 
obstruction or diarrhoea3. This case serves to remind us to 
consider neoplasia even in a relatively ‘young’ ferret when 
presented with an abdominal mass. It also emphasised to me 
that I need to take much wider margins if I suspect neoplasia 
than what is grossly visible or feels like abnormal tissue. 

Many thanks to Mark for his assistance with histopathology 
in this case, and also to Richard Malik for all his advice 
and encouragement. Thank you also to Chewy’s owner for 
allowing me to treat her beloved pet Chewy, may he ‘dook in 
peace’, as we say in the ferret community. ¢
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Snake Bite – It’s Not 
Rocket Science

Jamie Andrews
Highett Street Veterinary Hospital 
34 Highett Street, Mansfield 3722
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Firstly, determine if your patient has the correct clinical 
signs: - profuse salivation, vomiting and incoordination 
(wobbly walk) on a warm sunny day, and/or sudden collapse 
syndrome (symptoms etc). While doing your clinical exam, 
have your nurse run up a 1 litre Hartmann’s drip adding ½ 
mL ketamine 100mg/mL.

When placing the IV catheter in a vein, let a few drops of 
blood fall onto a clean stainless steel table or glass slide 
and leave the stilette from the IV catheter beside it. Note the 
time – normal blood clotting is approximately 2 minutes. Run 
the stilette through the blood every minute after 2 minutes 
has passed; meanwhile using elastoplast tape in the catheter 
and IV giving set.

Remove your snake bite kit from the fridge and take out 
dexadresson 5mg/mL and give 1mg/kg IV and niramine ½ mL 
per 10 kg in the giving port. Don’t forget to run the stilette 
through the blood! Now 5 to 10 minutes will have passed 
so if still no clotting has occurred take out Summerlands 
Tiger/Multi Brown antivenom and give the whole vial by slow 
injection in giving port. If the patient is not too distressed you 
can take more time. Note the time and say out loud. 

The magic time frame is 2 hours from now when, if only 
bitten once, your patient will be reverting to normal as 
neurological signs improve. If pulmonary oedema occurs give 
1mL/10kg frusemide IV. (ÓRR + dripping nose). If respiratory 
paralysis is worsening you will need to give a second vial; 
use a mouth gag to avoid injury and intubate and bag patient 
to achieve good positive pressure ventilation.

W I N N E R

Figure 1. Notechis scutatus humphreysi Tasmanian tiger snake 
courtesy of S. Eipper, of Nature for You.

The longest I have bagged a patient is 11 hours and 
administered 3 vials. Pain relief is paramount – a client of 
mine was bitten on the instep of his runner and said it felt like 
someone had stuck his foot in a pot of boiling water and then 
put it in a European wasp nest. He wanted to cut his foot off.

So I use 0.03 mL/kg butorphanol IV (along with Ketamine in 
the drip) and of course good antibiotic cover. Brown snake 
victims usually go home the next day and Tiger snake victims 
go home when their urine runs clear of myoglobin otherwise 
renal failure could follow.

I have treated hundreds of snake bite cases and the latest trend 
to concentrate on clotting time is totally misguided. Dogs never 
die from coagulopathy once the neurological signs are reversed. 
Clotting time reverts to normal overnight so: Stop wasting 
your time and your client’s money on repeated clotting time 
testing and giving unnecessary extra vials of antivenom.

This protocol as described works. I have only lost 5 dogs in 
30 years after they have had antivenom.

P.S. If you believe in Vitamin C then give Santa Clause a kiss 
from me! ¢

Note: The drugs I use are on hand for use in other species. 
Dexamethasone is required as a treatment in anti-venom 
administration protocol. It is excellent as an anti-inflammatory and 
treatment for toxic shock.  I find the combination of ketamine in the 
drip pack and butorphanol as required works very well.
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Did you know that ferrets kept in a ‘sole ferret household’ 
for the first year of their life are very unlikely to ever accept 
another ferret as a companion? 

Ferrets are very sociable and enjoy living in groups. They love 
to play, eat and sleep together. Being carnivores, adult ferrets 
can sleep for around 18 hours a day. Especially if they are fed 
some natural raw food on the bone. Their favourite way to 
sleep is to ‘pile sleep’.  Depriving a ferret of this daily contact 
comfort is setting them up for a potentially lonely life, unless 
the owner can provide a similar amount of companionship.

Ferrets become very bonded to each other. If kept in pairs, 
they will grieve their partner once deceased and often 
become very depressed. For this reason, it is advisable to 
keep them in groups of 3 or more.  

Clients unfamiliar with ferrets and their socialisation habits 
often purchase just one ferret as their first foray into the 
ferret world. If you see a client with a ‘sole’ ferret less than 
12 months of age, it would help to be able to inform them 
that they are potentially committing to own a single and 
possibly very lonely ferret for life. Suggest that unless they 
are going to spend a considerable amount of time with their 
ferret each day, that they consider owing 3, not one! 

Figure 1. The author’s 3 ferrets ‘pile sleeping’. Another variation 
is actually sleeping on top of each other, like a big ball of 
ferrets.

Comment

Kim Kendall

Everybody needs a conspecific when they are young (people 
are not adequate substitutes) – I always recommend 2 
kittens and a scratching post (for indoor cats), so 3 ferrets 
and a hammock are great because, unlike cats, they do not 
want to sleep alone. I found that they stop biting once they 
know who you are as well. The bites are just ‘exploring with 
teeth’.

Comment

John Linquist 

Who had ferrets himself and was also ‘ferret central’ at his 
petshop.

Definitely better in groups in the home, and 2 as a minimum. 
Three ferrets can lead to one being excluded though, so 
sometimes better to get 2 younger ferrets if one of a pair 
dies – unless you want 4 anyway! Also, many people take 
their ferrets to ‘parties’ to play, and to ferret ‘meets’ to 
race so there is regular ferret interaction. There does not 
seem to be a limit to the number of ferrets people can 
keep – on YouTube it seems like the more the merrier. They 
are naturally crepuscular, so conveniently are active at the 
beginning and end of the day anyway. Worth mentioning 
also that the smelly part is often the bedding not the ferret 
and that you can do almost anything to a ferret if you offer it 
Nutrigel to lick. ¢

…So I thought ‘lying under my apple tree’ if my salivary duct 
can fibrose closed, why couldn’t I use a salivary mucocele 
cavity to introduce an astringent and force a dog’s salivary duct 
to do the same and resolve a difficult problem quite simply?

So the next mucocele I encountered I opened up surgically, 
swabbed out the raspberry jam, and squirted in 3 mL of 
Lotagen concentrate. Gave it 3 minutes and swabbed the 
cavity clean. It goes an alarming grey colour and becomes 
sticky. I stitched a drain in and closed the skin. You get a 
painful inflammatory reaction for 2 weeks.

I put dogs on Meloxicam daily to keep them comfy; the drain is 
removed in 1 week. Numbers are small: - 6 salivary mucoceles 
in the last 10 years treated by this protocol and 100% 
success rate with no recurrences. Small numbers I know, but 
promising, and so far no collateral damage to the surrounding 
tissues that are a veritable mine field of valuable assets! ¢

S M A L L  A N I M A L

Salivary Mucoceles – 
Treatment Made Simple

Jamie Andrews
Highett Street Veterinary Hospital 
34 Highett Street, Mansfield 3722

w www.highettstreetvet.com.au
C&T No. 5543

Salivary mucoceles are infrequent diagnoses of a non painful 
fluctuant mass of the submandibular area of dogs. They are 
always a challenge. Text books and Uni teaching inform ‘just 
find the offending salivary gland and remove it.’ This is easier 
said than done and I’ve seen quite a few failures over the 
years – some of them my own. Then I had an epiphany!

I was bitten on the face by an angry camel and her wolf 
tooth damaged my parotid salivary duct. A week later the 
duct decided to fibrose up and my face became swollen and 
oedematous around my right parotid. I was scheduled for 
an MRI 4 weeks later and by that time all the swelling and 
discomfort had gone and the gland had atrophied 50%.

W I N N E R
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Apoquel is an exciting new drug to add to the pharmacy 
for use in allergic dogs. There has been great uptake of 
this drug overseas, and lots of anticipation for its release in 
Australia, so now it’s here – as with any new drug – it’s very 
important to become familiar with the indications, as well as 
the pros and cons for its use.

Firstly, it’s a brand new class of drug with a unique mechanism 
of anti-inflammatory action that has potent anti-pruritic activity 
for many allergic dogs. This class of drug inhibits enzymes 
called Janus Kinases (JAK) that are vital to cell signaling and 
activation of many cells types including inflammatory cells. 
Apoquel primarily inhibits JAK 1 enzymes that are important 
for lymphocyte activation, and lymphocytes are one of the 
pivotal cells involved in many allergies. In particular Apoquel 
inhibits an inflammatory cytokine called Interleukin-31 (IL-31) 
produced by lymphocytes that is important for signaling itch 
sensation to the brain. By blocking effects of IL-31, it blocks 
itch sensation (and not necessarily allergy inflammation), and 
thus works very quickly: within 12 hours for many dogs, which 
is one of its great advantages. This means it is useful for acute 
flares of allergy, and although another lymphocyte inhibitor, 
cyclosporine, has provided excellent long-term control in 
many allergy patients, it is rarely useful in this context due to 
its delayed onset of effect. 

Secondly, it does not have any steroidal or apparent 
metabolic side effects. That’s a huge plus for many dogs 
where glucocorticoids are contraindicated or poorly 
tolerated, including older patients on NSAID, or with 
diabetes/heart disease etc. In addition it is well tolerated, 
doesn’t interact with a wide range of other veterinary 
medications, and is a small pill that is readily halved 
and easily administered. A final advantage is, similarly 
to cyclosporine, there is no withdrawal required prior to 
intradermal allergen testing. 

Thus in summary, the advantages include an easily 
administered, well-tolerated, very fast acting non-steroidal 
potent antipruritic drug for ALLERGIC itch in dogs, that 

doesn’t interact with other drugs or interfere with intradermal 
allergy testing. 

The indications for use are important to clarify. Apoquel is 
labeled for the treatment of allergic pruritus in dogs at least 
one year of age. This includes atopic dermatitis and flea 
allergy dermatitis, and potentially food allergy and contact 
allergy, although there is less sound evidence for effect in 
the latter two allergies. It will be poorly effective and may 
exacerbate disease if used for pruritic infections including 
Sarcoptes, and active secondary bacterial pyoderma or 
malassezia dermatitis irrespective of underlying allergy or 
otherwise. Thus if infectious causes of pruritus are present, 
Apoquel is contraindicated. 

Disadvantages include moderate cost for on-going use 
(although it is more affordable for large dogs such as 
Labradors compared to daily cyclosporine), and potential 
side effects. Short-term side effects are rare and largely 
limited to mild gastrointestinal signs, including vomiting and 
diarrhea that occur less frequently than with cyclosporine. 
Longer-term risks are primarily due to immunosuppression, 
which is the major disadvantage of Apoquel and an important 
consideration when thinking about long-term therapy. 

The prime indication for long-term therapy should be atopic 
dermatitis, as control of other allergies including flea and 
food allergies should focus on allergen avoidance. Similarly 
to when considering cyclosporine or glucocorticoid therapy 
long term for atopic dermatitis, immunosuppressive risks 
should be discussed with owners. Although a major part 
of the effect of Apoquel seems to relate to blocking the 
‘itch’ cytokine IL-31, there is effect on at least some other 
cytokines produced by inflammatory cells in general and 
lymphocytes in particular. Thus diseases controlled/prevented 
by normal lymphocytic responses, including demodicosis, 
fungal and viral infections, and neoplasia appear more likely in 
patients on Apoquel. Young dogs appear to be at increased 
risk to demodicosis and possibly pneumonia. Caution is thus 
advised using Apoquel in dogs less than 1 year of age (off-
label), and in adult dogs with a history of prior demodicosis, 
or with a history of/increased risk of neoplasia. How much 
increased risk is not really known as yet, but presumably 
will be individually variable. A young atopic Boxer that has 
already had a mast cell tumour may not be a good candidate 
for long-term therapy. A young atopic Bichon that’s managed 
well on cyclosporine twice weekly probably won’t get benefit 
from Apoquel. A young atopic Labrador not readily controlled 
by twice weekly prednisolone with antihistamines/topical 
steroids/barrier treatments, may be a good candidate. 
Owners concerned about side effects may prefer multimodal 
therapy with a combination of safer therapies, which also 
includes allergen immunotherapy. 

Another disadvantage for some dogs is an insufficient 
duration of effect with once daily dosing, with notable itch 
returning prior to the next dose. Twice daily dosing is off-
label beyond the initial 2 weeks of therapy and will likely 
increase risks from immunosuppression. Many dogs have 
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a notable increase in itch when stepping down from twice 
daily initially, but for most this settles again in the following 
1-2 weeks. However, some dogs require twice daily on going 
dosing for sufficient control, which is off-label use.

Finally, unlike with cyclosporine or prednisolone therapy for 
atopic dermatitis, tapering of dosage over time is almost 
universally not possible, with indefinite daily dosing required 
for sustained control. This supports the blocking of ‘itch’ 
signals to the brain as the main mode of action; with less 
potent effects on other allergy responses. 

Thus in summary, the disadvantages include potent 
immunosuppressive potential, the requirement for continued 
daily use for continued effect, and moderate cost. 

Where I see it being really useful in practice is for:

1. Quick treatment of flares of allergic itch – to help quickly 
settle the classical flea allergy or atopic patient while 
other treatments regain control.

2. To ease pruritus during allergy diagnostic trials; i.e. in 
first 2-4 weeks of flea treatment or elimination diet trials, 
without delaying potentially progressing to allergy testing 
at the end of the trials.

3. To enable steroid withdrawal leading up to allergy testing

4. In a subset of severe atopic dogs where other safer 
treatments are not effective/not suitable to owners/not 
tolerated e.g. if cyclosporine cannot be reduced from 
daily dosing, or more prednisolone requirement for good 
control (greater than ~ 0.5mg/kg 1-2 times weekly). 
Multimodal therapy is well recognised to give the most 
effective and safest control plans for atopic dogs, and 
that should remain the optimal goal. Apoquel may be 
part of that for some dogs; however relying on Apoquel 
alone for control may not provide the safest option. 

A challenging case:

‘Rosie’ the Atopic Beagle: Rosie is a 10-year-old female 
spayed Beagle, with an 8-year history of non-seasonal severe 
pruritus, most severe on the face, feet, neck and ventral trunk. 

Figures 1 & 2. Rosie’s feet with active secondary bacterial and yeast infections, and poorly controlled underlying atopic dermatitis, 
when first presenting to SASH.

She had a history of severe recurring secondary bacterial 
and yeast infections that were poorly responsive to variable 
courses of cephalexin and ketoconazole, while concurrently 
attempting to manage the allergy with prednisolone, and had 
very swollen painful feet and was living in an E-collar when 
she first presented to me at SASH at 6 years of age. 

Prednisolone was completely withdrawn to allow more 
effective control of secondary infections, and she completed 
a home-prepared elimination diet (kangaroo and potato) 
for 6 weeks while treatment of the infections continued. 
Rechallenge with normal foods resulted in no change to itch, 
which allowed exclusion of food allergy and confirmation of 
atopic dermatitis. 

Allergen immunotherapy was not an option the owner was 
keen to pursue by this time, as finances were somewhat 
limited and she was desperate for improved quality of life for 
Rosie quickly and with more certainty. Sustained treatment of 
both bacterial and yeast infections, followed by cyclosporine 
therapy provided reasonably good control for the next 2 
years, but flares still continued intermittently, and increasingly 
over time, and she was ultimately back in the E-collar to limit 
severe self-trauma during sudden itch flares, and requiring 
prednisolone twice weekly in addition to daily cyclosporine 
to maintain sufficient control of her itch. Secondary infections 
did remain nicely controlled, but her itch continued to be only 
partially controlled with the cyclosporine alone.

Rosie was changed from cyclosporine to Apoquel soon after 
it became available in Australia hoping to attain more stable 
control, and although there was fairly good response in the 
first 2 weeks when on twice daily, there was a clear set-back 
when reduced to once daily and then further deterioration 
in the following weeks. Recurrence of bacterial and yeast 
infections was diagnosed, and re-treatment of these finally 
resulted in definite improvement, and she is now stably 
controlled, with minimal itch. She does require Apoquel 
twice daily to achieve this control, which is off-label use, 
but reducing to once daily leaves her markedly itchy for ~ 6 
hours prior to the next dose, and the owner is very happy 
with the current control and accepting of the risks. ¢
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Figure 1. Distal femoral metaphyseal fracture.

There appears to be a lack of references for rabbit 
orthopaedics. 

An adult 3.6kg female neutered New Zealand rabbit in our 
shelter (RSPCA-ACT) was presented for acute non-weight 
bearing left hind limb lameness. On physical examination, 
palpation revealed a fracture on the left distal femur. 
Radiographs confirmed the presence of a distal metaphyseal 
fracture of the femur.

We gave this fracture a score of 7-8/10 (Piermattie et al 
2006) and decided that, given it is a shelter rabbit, we have 
the capacity to enforce strict cage rest following repair to 
facilitate healing. We initially planned to use 2 x 1.6mm 
K-wire as cross pins as our method of reduction. 

The patient was anaesthetised with medetomidine-ketamine-
butorphanol combination IM. Routine surgical prep was 
performed. A single shot of cephalexin 15 mg/kg was given 

The following article has been contributed by Wye Li Chong, who 
has written other contributions to C&T. Our editor sought comment 
from two surgeons about the technique used by Wye Li in the fracture 
repair described below and they have provided contrasting comments. 
The C&T has always been a forum for veterinarians at the coal face 
to write about unusual or interesting cases, treatments or observations 
and having been in private rural practice for most of  my own career, 
I understand the need at times to trial unusual methods when 
circumstances dictate that ideal treatment modalities are unavailable 
or unaffordable. One surgeon has written a comment outlining the 
orthopaedic principles which have been breached in the treatment 
of  the rabbit, yet acknowledges the positive outcome and the bravery 
of  Wye Li to publish. The more appropriate treatment approach 
outlined may be more academically correct and presumably a more 
expensive treatment option than may be acceptable to a welfare 
organisation, or many general practice clients. It behoves every 
veterinarian to be aware of  the best treatment options and to offer 
these at all times, but reality often dictates that we offer lesser options 
in the hope of  saving an animal’s life. 

 Hugh White

IM prophylactically. A lateral parapatellar approach was 
made to gain access for open reduction. The fracture was 
easily reduced; however, driving the K-wire into the proximal 
fragment produced splintering of the bone on both sides. It 
was then decided to attempt repair by driving the K-wires 
in ‘manner or rush-pins’ instead (Piermattei et al, 2006). 3x 
22g cerclage wires were used adjunctively for the splintering. 
Routine closure using 3-0 monosyn was performed with 
intra-dermal skin sutures. Post-operatively, Carprofen® 
4mg/kg was given s/c for analgesia and 0.34ml metomide® 
injection given for gut-motility stimulant.

Figure 5. 1 month post-op.Figure 3. Immediate post-op.

Figure 4. 1 month post-op.
Recovery was uneventful with weight bearing noted on 
the limb the next day and return to function within a week. 
We enforced cage rest for a month. We noted on physical 
examination then that a palpable hard callus was formed. 
This was further confirmed radiologically. We also noted 
cerclage wire migration on follow-up radiographs.

The K-wires were removed at the same time as follow-up 
radiographs by palpating the ‘rush pins’ on the lateral and 
medial condyle of the femur and making 2 small incisions to 
facilitate pulling them out. Further cage rest was enforced 
for another month. Following weekly rechecks showed good 
ambulation and no complication. This rabbit found a home 3 
months later.

In hindsight, the use of the cerclage wires was probably 
unwarranted and the migration these wires noted on 

subsequent radiographs could have been disastrous to 
healing. Migration should have been anticipated due to 
the ‘sloping’ surface of the distal metaphysis and a k-wire 
skewer could have been utilised to prevent migration 
or alternatively placing hemi-cerclage wires. Thankfully, 
however, this rabbit had a good outcome in the end. 

If anyone knows of any good references for rabbit 
orthopaedics please let me know. ¢
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Figure 2. Distal femoral metaphyseal fracture.
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Note: The BSAVA Manual of Rabbit 
Medicine and Surgery has been 
superseded by two separate volumes – the 
BSAVA Manual of Rabbit Surgery, Dentistry 
and Imaging and the BSAVA Manual of 
Rabbit Medicine.  
See: http://tinyurl.com/zksynx9

Comment – Expert 1

I commend Wye Li for sharing the experience in this relatively 
sparsely reported subject. It is not uncommon in veterinary 
science that we extrapolate information across species 
when information is lacking. The principles in fracture fixation 
utilised in dogs and cats were extrapolated to manage a 
rabbit. It proved useful but several lessons were also learnt 
along the way. Firstly, the brittle nature of rabbit bone was 
elucidated when driving a K-wire into the bone resulted in 
splintering. I have also experienced this on several instances 
in the small number of cases I have operated on. From 
my perspective, to avoid this, gentle technique and sharp 
implants/instruments will help. Too often, the K-wires in 
the kit have been used previously for another reason such 
as making a bone tunnel and hence are blunt but did 
not get discarded. Blunt implants/instruments can result 
in iatrogenic trauma to bone. The second lesson is the 
incorrect technique used for the cerclage wire. The author 
was not wrong in using several cerclage wires to oppose the 
splintering. The error was in placing them too close together. 
Overall the author managed the case well in recognising 
any deficiency in fixation and making up for it in the post-
operative care. This case also illustrates that fractures in 
rabbits can be saved and that amputation is not the only 
viable option.

Comment – Expert 2

I would like to thank Dr Wye Li Chong for having the 
compassion to help this rabbit and the bravery to share this 
experience with the wider veterinary community.

This case report gives us an opportunity to reflect on a number 
of considerations when we are attempting fracture repair. 

The first consideration is the process of obtaining diagnostic 
radiographs prior to surgery. It is wise to remember that 
the purpose of radiographs prior to surgery is not only to 
confirm the diagnosis of a fracture but to also accurately 
identify the fracture configuration. To achieve an accurate 
assessment of fracture configuration the patient must be 
well positioned, the radiograph appropriately collimated, 
appropriate radiograph factors used and in all circumstances 
orthoganol views obtained. In some circumstances additional 
radiographic projections are required. Radiographic 
positioning of patients with fractures can be challenging due 
to loss of normal topographical anatomy and limb alignment. 
However, despite these challenges with appropriate 
positioning aids and attention to detail diagnostic quality 
images can be achieved. Equally important is obtaining 
diagnostic quality radiographs following surgery. The 
purpose of these radiographs is to assess the fracture repair 
with attention on fracture reduction, implant positioning 
and limb alignment in the immediate post-operative 
period and in time the degree of bone healing across the 
fracture. As with preoperative radiographs the patient 
must be well positioned, the radiograph appropriately 

collimated, appropriate radiographic factors used and in 
all circumstance orthoganol views obtained. Unfortunately, 
the radiograph quality in this case report is poor with poor 
patient positioning, poor collimation, poor factor selection 
for an orthopaedic radiograph series and an absence of 
orthoganol views. This severely limits the ability of Dr Wye Li 
Chong to preoperatively assess the fracture configuration, 
post-operatively assess the fracture repair and, on follow-up 
radiographs, assess for the presence of bone healing. 

To reflect on the fracture repair chosen in this case report we 
need to consider fracture repair principles. This rabbit has a 
transverse fracture of the distal diaphyseal bone. In general, 
cross pins are used for growth plate fractures and rarely for 
metaphyseal fractures. The use of K-wires in a cross pin 
fashion is not appropriate for a transverse (or comminuted) 
fracture of the distal diaphysis of any bone. In rare situations 
juxta-articular fractures can be managed with the cross 
pin technique. The rush pin technique is a modification of 
the cross pin technique and relies on pin contact with the 
endosteal bone within the medullary canal of the diaphyseal 
bone. Rush pinning has been shown to be an inappropriate 
fracture repair technique as it does not provide sufficient 
fracture stability and hence is no longer used. Consequently, 
the choice of rush pins in this fracture is questionable. 
Additionally, the iatrogenic fracture comminution which Dr 
Wye Li Chong mentions further decreases the ability of rush 
or cross pins to provide sufficient fracture stability in this 
case and hence makes this a poor choice for fracture repair 
in this rabbit.

If we were to investigate the principles of cerclage wire we 
would find that cerclage wire provides sufficient stability for 
fracture healing when they are used as an adjunct to another 
fracture repair technique (typically intramedullary pins), in 
long oblique fractures in which the fracture length is 2X 
the width of the bone, when the fracture can be accurately 
reduced and 2 or more cerclage wires are used. In most 
circumstances, cerclage wire is used in oblique 2 piece long 
bone fractures of diaphyseal bone. In this fracture, cerclage 
wire was not appropriate as this was initially a transverse 
fracture and subsequently became a comminuted fracture. 
Unfortunately, the fracture repair attempted by Dr Wye Li 
Chong was not appropriate; fortunately, rabbits appear to 
have formidable fracture healing potential as indicated by 
their frequent use in fracture gap models. A more appropriate 
approach to this fracture would have been the use of a 
mini locking plate system or a plate rod combination. An 
alternative would have been the use of an external skeletal 
fixature; however, rabbits might not tolerate this device. ¢
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Overview of the Current Cruciate 
Ligament Stabilisation Controversy

There is long-standing veterinary debate on the best 
technique for cranial cruciate ligament repair, even amongst 
the worlds leading veterinary orthopaedic surgeons. 

As a veterinary surgeon who has a strong interest in 
orthopaedic surgery, I have regularly attended orthopaedic 
conferences, meetings and symposiums, as well as 
spending years working in an orthopaedic referral centre in 
London. Therefore, I have been present at many a ‘cruciate 
technique’ battlefield. However, there has never been a clear 
winner, and I was often left in a confused haze with a piece 
of leader line in my hand thinking ‘what is really the best 
option for our cruciate patients?’

There is also some concern, amongst pet owners and 
veterinarians, about some techniques – especially those 
that have the potential for catastrophic complications. It is 
in my view important, when choosing the best technique, to 
not only look at complication rate, but also at the types of 
complications that can occur with the various techniques. 
Given that current evidence to date fails to show a clear 
outcome advantage in terms of short or long-term patient 
function or reducing the progression of osteoarthritis of 
any technique, it may be prudent to consider a technique 
where the complications that can occur are potentially less 
catastrophic.5,8,9

The TightRope® Technique

I then heard about the TightRope® technique, developed 
by Professor James L Cook, DVM, PhD (University of 
Missouri)11, in conjunction with Arthrex, and decided to 
attend the dry lab. Professor Cook informed us that he has 
not lost a single life or limb associated with this technique 
and gave us an honest breakdown of the complication 
rate, types of complications and potential advantages and 
disadvantages. So what are these proposed advantages of 
the TightRope® compared to other techniques?11 

Well firstly, there is bone-to-bone fixation. There is no 
reliance on the femoro-fabellar ligament. This is because the 
FibreTape® passes through bone tunnels in the femur and tibia 
and is firmly held in place with a toggle and button that sit on 
the bone (see below description of technique and diagram). 

Secondly, the technical aspects of the TightRope® surgery 
help to ensure placement of the implant in a isometric 
position, which means that there is the same implant tension 
throughout the flexion/extension movement. What this 
means for the stifle is that instability is addressed without 
compromising range of motion. What this means for the 
TightRope®, is that there is less severe wear on the implant 
and the surrounding bone.

The TightRope® implant uses ‘Fibertape’ composed of 
FiberWire, (a novel, patented suture material used extensively 
in humans) which has shown to have superior mechanical 
properties to nylon leader line and all of the other major 
materials used currently for CCL surgery in dogs12. Studies 
document significant increases in stiffness, knot strength, 
load/strength to failure and knot slippage.4,12,15 It is also 
bio-compatible.4,14 Professor Cook has used the TightRope® 
successfully in dogs up to 93kg.

And finally, there is more potential for addressing all forces 
that act on a joint, which as we know, entails more than 
simply cranial tibial thrust. 

A 2013 paper published in VetSurg comparing TPLO, 
TTA and TR, revealed long-term outcomes for TPLO and 

The major winner is entitled to free CVE Membership for one year.
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TightRope® were superior to TTA based on subjective 
client and DVM assessments. The TightRope® technique 
was shown to have the highest safety-to-efficacy ratio.13 

The Technique explained

The joint is explored either via a standard lateral parapatellar 
arthrotomy, or by arthroscopy. The joint is carefully inspected 
for damage to the intra-articular structures and evidence 
of underlying disease. When appropriate, synovial fluid 
samples and synovial membrane biopsies are taken for 
laboratory analysis, as part of a general joint investigation. 
Cruciate ligament remnants are debrided. The meniscal 
cartilages are examined and partial meniscectomy is carried 
out if necessary. I do not routinely perform meniscal release 
procedures. The anatomical landmarks are found, which are 
the lateral fabella and the tubercle of Gerdy (cranio-proximal 
edge of the extensor groove of the tibia). A 1.25mm guide 
wire is then drilled from distal to the lateral fabella (within 
the caudal most aspect of the lateral femoral condyle). This 
guide wire traverses the femur in a proximally orientated 
direction and exits on the medial side of the femur in the 
distal diaphysis. A cannulated 3.5mm diameter drill bit is 

Figure 1. Placement of cannulated drill bit over the guide-wire.

then passed over the wire and drilled to make a 3.5mm 
tunnel. (By utilising a 1.25mm guide wire first, if necessary, 
the surgeon can have several attempts to achieve isometric 
bone tunnel positioning, without sacrificing a significant 
amount of bone stock). A second guide wire is then passed, 
which starts at the tubercle of Gerdy, deep to the long 
digital extensor tendon and is advanced through the tibia 
at a distal angle to exit the tibia on the medial side. The 
cannulated drill bit is then inserted again over the guide wire 
to make a 3.5mm diameter tibial tunnel. The TightRope® 
implant, which is attached to a needle, is then pulled 
through the tibial tunnel from medial to lateral (under the 
long digital extensor tendon) and across the lateral side 
of the stifle joint to re-enter the femur laterally, then finally 
exit the femur medially. It is held medially on the femoral 
cortex by a surgical stainless steel toggle, and is finally 
tied in place (once the slack has been removed and the 
joint is in the desired angle) at the medial side, anchored 
by a stainless steel button. The reverse of this technique 
is also described, with the button and knots at the femur. 
I find that it is easier to tie the knots at the tibia as there 
is less soft-tissue in the way. I bury the knot deep to the 
Sartorius muscle to reduce any irritation of a large suture 
knot near the skin. A tensioning device is also available for 
use with the TightRope® system which may aid in checking 
implant function, seating the button and toggle fully, and 
standardizing the amount of tension placed on the implant 
when securing it in place.

The Complications

In an international multi-centre (43 centres) retrospective 
survey of 2563 clinical cases10, the reported complication 
rate is 9.8% major complications. This is made up of 5.2% 
secondary meniscal tears, 2.9% implant instability or failure 
and 1.7% infection. The minor complication rate is 9.1% 
(e.g. seroma, defined as ‘not requiring any further surgical 
or medical treatment to resolve’). The overall success rate, 

Figure 2. Surgical anatomy of the canine stifle joint, with reference to the TightRope® Technique. (Images provided by Arthrex Vet 
Systems, Fl. USA and Veterinary Instrumentation, Sheffield, UK.)

Craniocaudal View Lateral View Medial View

Figures 3 & 4. Post-operative Radiographs Following TightRope® Surgical Stabilisation In General Practice. (Radiographs provided by 
Kydd & Kydd Veterinary Health Centre, Wimbledon, UK.)

This patient was a 2-year-6-month-old female neutered 34kg body weight Golden Retriever. She had suffered an acute, 
traumatic right stifle cranial cruciate ligament rupture, 3 weeks prior to surgery. She went on to make an excellent 
clinical recovery.

defined as ‘good to excellent return to pre-injury level of 
function’, is 94.9%. This is broken down as 64.6% ‘full’ 
function and 30.3% ‘acceptable’ function.

Always the Appropriate Technique?

Not always, and for those cases with high tibial plateau 
angles (>32 degrees), angular limb deformities, connective 
tissue healing abnormalities, poor post-operative compliance 
and very small dogs, a different approach may be needed. 
It is also important to note that there is no single technique 
that is appropriate for every case. Also, all owners must be 
informed of the inevitable progression of some osteoarthritis. 
However, from what I have read/seen/heard and now 
experienced, I feel that the TightRope® has the potential 
to (a) – most isometrically stabilise the joint (b) – keep the 
joint stabilised for long enough such that fibrosis around 
the joint does this job adequately (c) – slow the progression 
of osteoarthritis by creating this stabilisation (d) – more 
accurately mimic the actual role of the cruciate ligament.

Early Challenges?

As with any new technique, it inevitably takes a while to 
‘find your feet’; however, the learning curve is not too steep 
and once you have got a feel for the landmarks, it can be 
achieved in general practice. I find it easier to have the 
proximal drill hole exit just above the femoral trochlea on 
the medial side. This allows me to palpate the toggle down 
through my incision and ensure it is firmly seated against the 
bone. I try to introduce the TightRope® at the tibia, through 
the main incision as opposed to a separate incision. This 

involves making a slightly longer incision but means that the 
TightRope® is not ‘dragged’ through the skin, which I feel 
may potentially reduce infection rates. 

The answer to the question – ‘can it be successfully used 
in general and referral practice?’

At the general and orthopaedic referral practice I worked in 
the UK, we accurately recorded outcomes/complications 
for our first 50 cases. Of the 50 cases, patient body weight 
ranged from 22 to 73 kg. Patient age ranged from 1 year 10 
months, to 10 yrs 10 months. Sex distribution was M (9), Mn 
(17), F (2), Fn (22). The most frequently represented breeds 
were Labrador (9, of which 4 were Chocolate coated), 
Golden Retriever (9), Boxer (6), Staffordshire Bull Terrier (4) 
and various giant breeds over 50 kg (5 cases). Using the same 
definitions as the multi-center study10, no cases developed 
‘minor’ complications and 12% (6 cases) developed ‘major’ 
complications. These include 2 late meniscal tears, and 2 
instances where we removed the TightRope® at a later date 
due to slight pain over the button (these explanted Tight-ropes 
were confirmed to be sterile on culture at external laboratory). 
There were 2 cases of minor soft tissue wound infections, 
cultured as Staphylococcus sp. and Serratia sp. respectively. 
(Each of these 2 infections had multiple antibiotic sensitivities 
and were successfully controlled by appropriate antibiotic 
therapy, based on culture and sensitivity testing. Neither case 
required implant removal in order to control the infection. We 
had no cases of septic arthritis, osteomyelitis or ‘hospital 
superbug’ infections such as MRSA, C. difficile or resistant 
strains of Pseudomonas sp. All 50 clients said they were 
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happy with the outcomes for their pets and we had no cases 
of major or resistant infections. 

All 50 patients made ‘full’ or ‘acceptable’ recoveries and 
were able to return to pre-injury levels of function, by the 
time of routine follow-up examination at 4 to 6 months 
following surgery. (Many were sound on lead-only walking 
and trotting within 1 to 2 months post surgery). Our standard 
post-operative exercise protocol involved strict lead-only 
exercise for 3 months post surgery. Some patients required 
ongoing strategic use of non-steroidal anti-inflammatory 
painkillers, nutritional supplements and/or careful, long-
term exercise or weight control strategies, especially when 
pre-existing osteoarthritis was present at the time of surgery. 
Post-operative veterinary physiotherapy and hydrotherapy 
were recommended routinely in order to facilitate rehabilitation. 
Approximately 50% of our patients went on to take up one or 
both of these options. We had no ‘orthopaedic disasters’, such 
as post-surgical fatalities, life-threatening or resistant infections, 
amputations, implant-associated neoplasia, haemorrhages 
or iatrogenic fractures, that have been reported elsewhere with 
the various osteotomy techniques (e.g. TPLO and TTA)9. 

Since recording our first 50 cases in the UK, I have 
successfully used the technique for a further 4 years in 
general practice in Australia. I have not accurately recorded 
outcomes, but have only had one major infection requiring 
removal of the TightRope® after 3 months. This case required 
antibiotics. I have had no ‘orthopaedic disasters’ (examples 
above) and the only other cases requiring further surgery 
have been late meniscal tears. 

Summary of the Advantages of the TightRope®  
Technique

In summary, I feel the key advantages of TightRope® are as 
follows:

1. The ‘types’ of complications of the TightRope® 
procedure can be less serious than for the bone-cutting 
procedures.

2. The cost to the client is often reduced compared with 
the bone-cutting procedures.

3. Fibre-tape is strong and the technique is applicable for 
large dogs.

4. There is isometric placement of the prosthesis, which 
is held with bone-to-bone fixation. Being isometric, 
the FibreTape® prosthesis is under the same tension 
irrespective of whether the stifle joint is in flexion or 
extension. This helps reduce pain and stiffness for the 
patient, and reduces the tension and wear and tear on 
the FibreTape® prosthesis. ¢

Special mention and thank you to Dr David Kydd 
BVetMed CertVR CertSAO, owner of Kydd and Kydd 
Veterinary Health Centre, Wimbledon, London who 
helped me write this article and was my inspiration and 
mentor. 
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Richard Malik

This is interesting and has a place in treating nasal 
aspergillosis (as a depot for antifungals in the frontal sinus). 
Have you used it /read about it for ears? BOVA taught me 
about it some years ago.

Reply from Michael

I haven’t needed to use it as we’ve used different methods of 
depositing drops in ears of fractious animals (e.g. ear wicks, 
suturing catheters in place etc), but interestingly enough 
we are going to use it in a pretty nasty French Bulldog in a 
couple of weeks. 

Will let you know how it goes.

Postscript 24 April 2016: The gel worked well to control 
the initial infection, although it did go on to develop Primary 
Secretory Otitis Media with neurological clinical signs 
associated with the fluid accumulation in the bulla. This was 
subsequently treated via a Diode laser myringotomy. 

Tools of the Trade: Poloxamer 
Gel for Ear Infections

June 18, 2015

Review by Dr Anna Kolodina 
Glen Osmond Veterinary Clinic, Fullarton, SA

When dealing with dogs that have ear infections, the 
owner often has to apply ear drops twice a day for an 
extended period of time. Once a dog realises what’s 
happening, it won’t let its owner get anywhere near its 
ears. It can make treatment extremely difficult.

What’s good about it
This product is a thermo-reversible gel which can be 
compounded to include a number of active ingredients. 
Once it’s applied in the ear, it lasts for 7 days. There’s 
no need for pet owners to continually apply ear drops. 
We’ve only just started using this product but the 
feedback from clients has been very positive and the 
ear infections have all cleared up nicely. The gel can 
be used on a wide range of conditions. Once we have 
had a look at an ear smear under the microscope and 
identified the type of yeast or bacterial infection, we 
can prescribe a treatment specific to that condition. 
We inform HPS Compounding of which medication we 
require and they produce it in the form of a gel. The 
gel is usually supplied the next day. Very rarely a dog 
may need some sedation to place the syringe in its ear. 
However, as it only requires one application, most dogs 
take it very well. The gel slowly releases the medication 
in the ear canal and is fully absorbed. Occasionally, 
there’s a little bit of dry debris that we need to clean 
out. I love this system. It’s easy to apply, it’s effective 
and it eliminates the need for dog owners to place 
drops in the ears of an often uncooperative pet.

What’s not so good 
Sometimes, when I want specific medications 
compounded, they don’t have them on hand. In those 
cases I have to play around with the drugs that are 
available. I usually find a solution.

Where did you get it?
HPS Compounding (www.hps.com.au). ¢

Review forwarded by Michael Shipstone to Richard Malik 
(CVE).

http://www.arthrexvetsystems.com/
mailto:mikeshipstone@optusnet.com.au
http://www.skinvet.com.au/
http://www.hps.com.au/
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‘Jezabelle’ is a 22-year-old FS domestic long-haired cat 
which initially presented for crusting dermatitis. Her owner 
had recently adopted a shelter kitten, which had been 
diagnosed with localised dermatophytosis and was being 
treated with topical miconazole (Fungafite cream®) SID. 
Approximately 2 months after first coming into contact with 
the shelter kitten, Jezabelle developed crusting, alopecic 
lesions on her neck and ears. A Fungassay® returned a 
positive result for dermatophytosis. Her hair was clipped 
and the owner was asked to apply Dermotic® ointment BID 
to the lesions. Dermotic was prescribed because the clinic 
and owner had run out of Fungafite cream, and Dermotic 
also contains miconazole. The lesions initially improved, 
but after another 2 weeks, Jezabelle returned to the clinic 
with purulent, crusting lesions on her ventral neck. Cytology 
revealed cocci, so she was treated with 8mg/kg cefovecin 
(Convenia®) SC and topical 2% chlorhexidine (Hexawash) BID. 

After a further 2 weeks, there had been no improvement in 
the neck lesions (See Figure 1). A swab from underneath 
the crusts was submitted for culture and susceptibility 
testing. The swab grew a pure culture of methicillin-resistant 
Staphylococcus aureus (MRSA), with resistance to oxacillin, 
cefoxitin, cefovecin, cephalexin and enrofloxacin. It was 
susceptible to polymixin B, trimethroprim sulphonamide 
and doxycycline. Jezabelle was subsequently started on 1 
notch of Vibravet® BID for 2 weeks. When the owner was 
told of the MRSA result, she revealed that she herself had 
recently been treated for MRSA dermatitis on her arms and 
hands. Her lesions had now resolved, but they had been 
present before the cat’s lesions appeared, and were still 
present while she was applying topical cream to the cat’s 
skin. The owner’s MRSA infection had also been treated with 
doxycycline. Three weeks after the doxycycline course, the 
cat’s cervical skin lesions had completely resolved.

The timeline of events suggests that the owner’s MRSA 
infection was the source of her cat’s MRSA infection. There 
are hundreds of strains of MRSA in the world, but previous 
studies have found that if pets develop an MRSA infection, it 

Figure 1. Appearance of the affected cervical skin – note the 
exudative look to the lesion

S M A L L  A N I M A L

Transfer of MRSA 
From Owner to Cat

Kate Worthing, Jessica Green & 
Joanna Curry
Annandale Animal Hospital  
62 Moore Street, Leichhardt NSW 2040

e kate.worthing@gmail.com
w www.annandalevets.com.au

C&T No. 5549

is often the same strain as that carried by either their owner 
or their vet. A recent Australian study showed that most of 
the MRSA infections in companion animals were the same 
strain as the most common type of hospital-acquired MRSA 
in humans. If a human patient develops an MRSA infection, 
human physicians will often look to their pets as the source 
of infection. Pets can definitely act as a fomite – when an 
owner with MRSA pats their dog or cat, they may transfer 
the MRSA to their pet’s coat. The coat will then act as a 
source of reinfection for the owner. However, while human 
physicians may ‘blame the cat’ for a case of MRSA in their 
patient, we as vets need to look towards humans as possible 
sources of MRSA infections in our patients. Vets are more 
likely to carry MRSA than the general public, so as well as 
considering pet owners as possible sources of MRSA, we 
need to be cognizant that we can also be sources of MRSA 
in our patients.

S. aureus is a highly host-adapted pathogen. It is normal 
flora for humans, but it is not normal flora for dogs and 
cats. Furthermore, if dogs and cats were primary sources 
of MRSA, we would expect to see strains that were 
specifically adapted to companion animals. Instead, typing 
studies have repeatedly revealed that MRSA infections 
in companion animals are caused by human strains 
of MRSA. While S. aureus is at home on humans, it can 
create infections in a very wide range of species and this 
is a testament to its opportunistic nature. This case serves 
as a useful reminder that we can sometimes see ‘reverse 
zoonoses’ in practice. 

Unfortunately, the MRSA from owner and cat were not typed 
in this case. However, the identical antimicrobial susceptibility 
profile (antibiogram) suggests that they were the same strain. 
We suspect that it was the dedicated owner who was the 
likely source of MRSA infection in her cat. ¢

W I N N E R
25

A D V E RT I S E M E N T

mailto:kate.worthing@gmail.com
http://annandalevets.com.au/
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S M A L L  A N I M A L

Several Questions Regarding 
Cystocentesis

C&T No. 5550

F R O M  T H E  I S F M  D I S C U S S I O N  F O R U M

The CVE is grateful to all the vets who allow us to publish email 
correspondence from the ISFM and DE listserves. Readers should 
bear in mind that the CVE is a unique forum and that these C&Ts 
originated as ‘informal’ exchanges intended for the recipients in the 
emails. Care should be taken not to ‘skim read’ and misinterpret these 
exchanges.

Kate Richardson 
BVMS, MANZCVS (Feline Medicine), MRCVS

e katerichardso4@hotmail.com

Question 1

Is it legal for veterinary nurses to perform cystocentesis? 
(Obviously if properly trained!) 

I’m just thinking through our health care plans for cats and 
they seem so focused on parasite control and vaccines 
currently and I want to put forward a proposal to modify the 
plans to assess cat’s health better. So, thinking of changes 
that can occur in cats subclinically that can lead to earlier 
detection of diseases – checking USG obviously springs 
to mind but the number of free catch samples checked in 
cats compared to dogs is shockingly low, and cystocentesis 
is relatively easy to perform if trained. Certainly as easy as 
blood sampling. Pretty low risk as well; I can think of 2 cases 
of vasovagal reaction in 20 years and iatrogenic haematuria 
being the 2 main risks I can think of but I may have become 
blasé about it so please point out any other obvious risks if 
there are any! 

Question 2

If you get a trace of blood or 1+ blood on a dipstick, 
do you generally regard this as iatrogenic if sampling 
for routine monitoring (unless cat has signs of a UTI/
cystitis)?

Question 3

And how often do you see complications such as 
vasovagal reactions?

A colleague had a case last night. The cat has had 

progressive ataxia due to a spinal meningioma, and had 
surgery to remove the mass last week. Initially it had 
paralysed hind-limbs but gradually increasing withdrawal 
reflexes and voluntary movement (I didn’t do the surgery. 
It had a urinary catheter in which it pulled out and the vet 
last night had difficulty expressing the bladder so I advised 
performing cystocentesis to relieve the bladder pressure until 
the morning when it could be reassessed and potentially 
replace the catheter under sedation. The cat wasn’t the 
most amenable and the vet only managed to remove 10 
mLs before having to withdraw. Given recent surgery, 
restraint was kept gentle, then the cat had classic vasovagal 
signs. Do you think the spinal condition made this cat more 
susceptible? Or perhaps nerves re-wiring themselves are 
super-sensitive? Or just bad luck? 

Reply 1

Zaila Dunbar 
BVM&S MRCVS 

e johnandzaila@yahoo.co.uk

Good question. I have done loads of routine cysto over 
the past decade in my current clinic and rarely get blood 
unless I am expecting it. The only ones where it has been 
unexpected have had persistent haematuria when repeat 
cysto and free caught samples have been checked several 
weeks or months apart and often I have been unable to find 
an underlying cause.

Never had a vasovagal.

Reply 2

Geraldine Young

I completely agree, Zaila. I do cystos day in day out, and 
never had any issues whatsoever. I almost never get blood 
and I can pretty much predict the ones where there will be 
some iatrogenic blood (e.g. cat wriggled slightly) but they are 
few and far between. Never had a vasovagal either.

I always think it’s amazing that cats just tolerate cysto so well 
– I certainly wouldn’t be impressed if someone did it to me, 
but they seem to almost not notice!

Reply 3

Richard Malik
CVE

e richard.malik@sydney.edu.au

Don’t you find many have a pee straight afterwards?

Reply 4

Katherine Briscoe

BVSc (Hons I), MVetStud (Small Animal Clinical Studies), FANZCVS 
(Feline Medicine), Feline Medicine Specialist

The Animal Referral Hospital 
250 Parramatta Road, Homebush West NSW 2140 

t (02) 97588666 
e k.briscoe@arhvets.com

Hi All

I read this post with interest, and would like to say that I 
have seen (and have had happen to me on one occasion) in 
total 4 bladder ruptures/tears from cystocentesis. Although 
we perform it VERY frequently, and it is unusual for bad 
things to happen, I think that we need to warn owners that it 
is a possibility. Take it from experience that it is not fun going 
back to an owner and telling them that the benign procedure 
you have just performed and told them was going to be 
fine has actually resulted in their cat requiring immediate 
hospitalisation and attention (and in one case, surgery). 

I think that the ‘vasovagal’ episodes that people describe 
are not always just a vasovagal response. In my experience, 
EVERY cat that has had urine leak from the bladder during a 
cystocentesis sampling has almost immediately developed 
marked tachypnoea, vomiting and hyper-salivation. In my 
mind this is almost pathognomonic for bladder leakage/
rupture. If I saw this in ANY cat after a cystocentesis I would 
immediately be taking that cat to ultrasound to look for 
evidence of free fluid...

Incidentally, of the 4 cases I have seen, 1 required surgery 
for a relatively large bladder laceration from the cysto needle, 
1 we took to surgery and it had a tiny, tiny pinpoint hole in 
the bladder, and then 2 we managed with placement of a 
urinary catheter and keeping the bladder empty for 72 hours 
to allow time for healing. 

It is my opinion that when cats have a ‘vasovagal’ event we 
should actually be looking for evidence of bladder leakage. 

Oh, and FYI, of the cats mentioned, ALL had very full 
bladders at the time of cystocentesis but NONE were 
obstructed, and NONE moved during the procedure...

Just thought I would give my perspective. 

Comment

Richard Malik

That’s incredibly helpful, and honest.

I agree about your comments re the signs of bladder 
suddenly leaking urine into the abdomen. I have seen that 
too.

The large bladder issue makes a lot of sense because of 
Laplace’s law – thin wall and lots of wall stress.

But were there other issues? I think the edge (bevel) of the 
needle can cut – and I have seen this happen with others 
when e.g. doing a FNA from friable (typically neoplastic) 
spleen or liver; for this reason I try to enter at 90 degrees, 
never obliquely.

In the cases you witnessed – what was the angle of the 
needle? Anything else relevant e.g. position of the cat (I 
mean posture). I like to have the cat held so it’s standing on 
its back legs, whereas Randolph Baral likes to come in from 
the side – there really are a lot of different techniques.

And it leads to my final query – there is controversy 
about how to manage blocked cats.

I am of the school where I try to unblock them using 
lubricated, lavage with warm saline, hydropulsion, K-Y jelly 
mixed with Lignocaine etc, etc... and a lot of patience; there 

Figure 1. Cystocentesis with the patient in lateral recumbency, 
the position in which iatrogenic bladder rupture has occurred.

mailto:katerichardso4@hotmail.com
mailto:johnandzaila@yahoo.co.uk
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is another school that prefers to decompress a large bladder 
in a blocked cat by cysto – drain off urine, and then give 
fluids and other things before definitive unblocking.

Where do you sit on that issue?

Further Comment + Reply 5

Aga Zoltowska
e azvets@gmail.com

I think that if one ultrasounded every bladder after 
cystocentesis, there is a chance that there will be free fluid 
in the abdomen (and I heard a few ultrasonography people 
saying it!).

I think 90 degree is what we should aim for. Is it more 
difficult when performing it whilst ultrasound-guided? If I 
cannot hold the bladder in one hand and perform cysto on 
my own, especially when dealing with ‘hunky bears of the 
feline world’; I usually hold the bladder with 2 hands and an 
assistant gently introduces the needle between my fingers 
(iatrogenic blood spillage happened from time to time in early 
days when I got stabbed L).

Vasovagal response: I saw this twice after cystocentesis 
and I admit that I did not scan the patients but they both still 

had palpable bladders after so I assumed (always bad?!) that 
there may have been a small spillage regardless... I also saw 
cats showing what I thought was vasovagal response whilst 
stressed during handling (twice).

I tried both methods of unblocking. I cysto cats first then 
I followed with unblocking. I also tried unblocking, then 
progressing to cysto. Or just unblocking.

I had one cat which was severely hyperkalaemic and 
‘unblockable’ to me. This cat I cysto-ed multiple times whilst 
stabilising it and managed to rupture his bladder. Fortunately, 
he was stable enough to undergo a repair and lived happily 
ever after rehomed on a lovely farm.

Reply 6

Sinead Armstrong
e sinead@arkvets-ewell.co.uk

I have been doing cystocentesis for years and rarely worry 
about it; then someone tells me about horror stories where 
the bladder ruptures. 

I think the main issue is knowing what type of condition you 
are treating. If you have a large distended bladder, there is 
more risk of a small puncture tearing larger. On the blood 
issue – rare in a normal bladder, but likely in an inflamed 
bladder, in my logic.

Reply 7

Nikki Duckworth
e nikkiduckworth@xtra.co.nz

I was taught that 3+ blood with 1+ protein was due to 
iatrogenic causes. I don’t think I have ever seen a true 
pathogenic cause without at least 3+ protein. Even with 
dilute urine.

As for complications, the only vasovagal I have seen was 
when another vet lacerated the bladder; managed to put 
a 2cm long hole in it. No idea how he managed that one. I 
have never seen it in the hundreds I have done.

Just out of interest, how do your nurses feel about doing it? 
Our nurses routinely take blood but I don’t think they would 
be keen to do cystocentesis.

Comment on Reply 6

Kate Richardson 
BVMS, MANZCVS (Feline Medicine), MRCVS 

e katerichardso4@hotmail.com

I haven’t asked them – need to find out if they can legally do 
it, first. I think some would be happy, others not, but that’s 
just like any new thing you ask them to do.

Figure 2. Cystocentesis with patient in a standing position. 
The bladder is stabilised and held gently in the left hand and a 
cystocentesis needle (25G, 1.25 inch) is inserted into the urinary 
bladder.

Thanks for replies so far. I was aware of iatrogenically 
puncturing other organs and bladder tears – just brain didn’t 
translate them to paper! I told you I had become blasé about 
them!

Any comments on the legality of nurses doing cystocentesis?

Reply 7

Pete Coleshaw
e jaffa@jaffavets.com

I don’t know about the legality, Kate, but I don’t think you 
can compare IV with cystocentesis.

One with virtually no potential serious mishaps; the other has 
very serious mishap potential from poking into a body cavity, 
even if problems are rare in skilled hands. From the cat’s 
perspective, unless conducted by skilled, practiced, and well 
restrained hands, it can be a traumatic experience for the 
patient.

Re haematurea, I regularly get trace blood when I don’t 
expect to; sometimes from those easy bladders where you 
have pierced, aspirated and exited in 2 seconds flat.

Reply 8

Letrisa Miller
e catdoc1@gmail.com

Very interesting discussion! I have never had any 
complications (thank goodness!) with cystocentesis, but I 
always use a 25 gauge 1 and ½ inch needle so that leakage 
is much less likely. In my opinion, it’s also much less likely, 
with a 25 gauge needle, to lacerate as if the cat moves, the 
needle just bends and goes with the cat. 

I have seen iatrogenic uroabdomen from cystocentesis 
coming from other practices, so I know it happens, but I 
guess I have been lucky in the thousands I have done. J

I do my best to avoid cystocentesis in blocked cats as I 
always have the image of a balloon popping in my head, 
even though I have seen the balloon demo. I just can’t get 
over the image in my head.

I generally do not allow my technicians to do cystocentesis 
even though it is probably technically legal here. I don’t want 
them to be responsible if there are complications or me to be 
called on letting a technician do invasive sampling.

Comment

Katherine Briscoe
e k.briscoe@arhvets.com

I love the discussions that are had on this forum! 

In answer to Richard’s questions:

Were there other issues? I’m not sure. There were no 
pathological problems with the bladder other than that they 
were full rather than small bladders. 

As for positioning, ALL the issues that I have seen have 
been with the cat lying in lateral recumbency. Since then 
I have now changed the way I do things so that I now 
have the cat standing in a normal stance on all 4 feet. I 
haven’t had any problems since doing this, but is that a 
coincidence? Probably. Re the cat which had the laceration 
of the bladder (which sadly was the one that I did), I know 
that I did not go into the bladder at 90 degrees (rookie 
error?!) and I agree that I think this is important. In none of 
the cats was there movement from the patient. BUT, I do 
think that in at least some of them the person performing the 
procedure had placed pressure on the bladder beyond that 
which was necessary (maybe for fear of losing their grip on 
the bladder?; I don’t know). 

I am not of the decompress-the-bladder-before-unblocking 
school, but I have to admit this is probably because I work 
in an environment where the blocked cats are usually 
commenced on treatment pretty speedily and don’t have 
to wait in a cage until consults have finished. Maybe if I did 
work in clinics without this luxury, I would be tempted to try 
to decompress. In the few times I have done this, I have tried 
to remove as much urine as possible by using a 3-way-tap 
and had an assistant to help me decompress as much as 
possible. I DO NOT like repeated cystocentesis. 

I always use a 25g needle, 1.25 inches for the sampling, 
and even though they are small, they can still lacerate (I 
have seen it). And I should say that I do the procedure ALL 
the time, I am not a newbie (been in practice for 13years 
and spent 5 of those in feline-only practice) so I don’t think 
problems occur often. I simply thought it would be useful to 
provide my thoughts and experiences. 

With respect to whether we would find small amounts 
of urine in many cats after cystocentesis I guess I think 
we could. But, we OFTEN perform ultrasound-guided 
cystocentesis and I cannot think of a single one where I have 
seen free fluid develop. 

I suppose that in some of the cases I described I don’t know 
what would have happened if we didn’t put the u-catheter 
in and kept the bladder decompressed, but I am sure as 
heck not going to send the cat home that I know has a 
uroabdomen and just see how it goes… not if I want to get 
any sleep, anyway. 

Thanks all for your great discussion. ¢
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S M A L L  A N I M A L

To Extract or not 
Extract...?

C&T No. 5551

Zaila Rhodes
e johnandzaila@yahoo.co.uk

I note in the dental diagnosis section of this module’s notes 
that it recommends extractions for FRLs of grade 3 or 
higher, whereas I have always extracted any tooth affected 
at any level by FRLs on the basis that it is progressive and 
untreatable and is potentially very painful. I’m afraid I have 
no time to read further into this right now but wondered what 
other people’s thoughts/comments/experiences were?

Reply 1

Lucie Allcutt
e lucie@allcutt.me.uk

I agree Zaila, I always extract any tooth affected by tooth 
resorption.

I very luckily have access to dental X-ray at the clinic I work 
at so can assess roots and I confess that even if there are 
no signs of resorption affecting the crown - I extract them 
anyway as I expect the condition to be progressive and 
affect the crown eventually.

I was taught to not be cavalier about ‘toothanasia’ but at the 
same time resorption is awful and I don’t think my clients 
would have their cat in for dental X-rays every few months 
to assess progression of TR affecting a particular root or 
another...

Response

Zaila Rhodes

I agree Lucie. My clients are generally very good and often 
well insured, but I can’t think of many that would genuinely 
be OK about frequent repeat GAs for dental X-rays to 
monitor progress.

Reply 2 

Marion Vince
e marion_vince@y7mail.com

This is a bit unrelated but I was hoping to get some opinions 
because I cannot find anything online...

In my recent job interview I was sitting in on a dental that 
was being done on a DOG (sorry!), an older lab. As routine, 
they do full mouth rads on grade 2 dentals and up (which is 
great), but in this case they discovered that the majority of its 
roots were ankylosed. There was zero crown lesions and no 
gum pocketing. They proceeded to crown amputate all the 
effected teeth (26 all up). I thought this was extreme, and the 
dog did not seem painful in the mouth. Does anyone know if 
this condition is painful or progressive in dogs?

Comment

Katherine Briscoe to Christine Hawke
e katherine.anne.briscoe@gmail.com

See above the thread from the CVE DE feline course 
listserve. Can you comment on the questions re:
1. When to extract teeth with FORLs

2. Whether in dogs the ankylosis of the roots is painful?

Response

Christine Hawke 
BSc(Vet), BVSc(Hons), PhD, MANZCVS (Veterinary Dentistry)

e christine@sydneypetdentistry.com.au

Note: Christine is a speaker for the CVE. 

Okay, here is my take on this, though it is one opinion only 
and there are always more opinions around. I try and base it 
on what we know is painful, what is likely to become painful, 
and how long it might take for this to happen.

For feline resorption, my understanding is that the lesions 
are generally not painful until they extend into the oral cavity 
and you get dentine or pulp exposed to stimuli in the mouth. 
Once the lesion is open, then it is painful, even if it is tiny, and 
so I always go for extraction even if it is an early lesion as:

3. If it is painful

4. It will only progress

5. Fillings are not very useful as the disease process is 
extending from the inside out so it is like putting a lid on 
a volcano, and

6. If you X-ray the damage is always worse than it looks on 
the surface as the lesions begin in the roots and so what 
you are seeing clinically is only the tip of the iceberg.

Cats do not have a single tooth in their head they NEED to 
keep if the pain cannot be resolved, as long as they have 
owners to hunt for them. Trying to hold onto teeth that have 
painful damage that cannot be effectively treated is not 
rewarding for us or the cat. For me, it is a black and white 
situation.

In feline cases of type 2 resorption with no crown lesions, 

F R O M  T H E  I S F M  D I S C U S S I O N  F O R U M

the general consensus is that these are not painful per se, 
and so there is no immediate need to do anything to them. 
The main issues we get are that down the track, if the 
resorption continues, it can extend into the crown and then 
become a painful lesion as above, or the crown can snap 
off altogether. If it looks like this is impending then I would 
for sure extract. If it is not looking likely then you could take 
them out pre-emptively, or wait and see. It depends on the 
degree of resorption, and also whether owners are happy to 
monitor – some seem to progress rapidly while others may 
not change much for a longer period. Not a black and white 
answer (sorry!).

In dogs, resorption is actually more common than most 
realise and they get type 1 and type 2 just like cats, just 
far less common. For type 1 I treat them the same as cats. 
For type 2, again the same theory applies, but the peer 
reviewed publications on treatment of these is somewhat 
lacking. In my own experience, it doesn’t seem as rapid or 
aggressive in dogs, as it is in cats, and the sheer size of the 
teeth means you have literally more time before the crowns 
are likely to become compromised. In many cases there are 
many, many teeth involved, especially in older dogs, and so 
I agree that it is a huge task to extract all of these teeth just 
based on the presence of some degree of resorption. Again, 
I think it is a matter of degree and really it comes down to 
making a clinical decision based on the radiographs, the 
age of the dog, the teeth involved etc. If I think there will not 
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Association of Feline Practitioners unless otherwise 
noted. Published by SAGE Publications, Ltd. 

SAGE Alerts are available to anyone free 
of charge. Sign up for this service at: 

www.online.sagepub.com/cgi/alerts

be a clinical issue for the dog in the near future I am more 
inclined to leave them, especially if the dog is very old (as 
many of them are) and so the timeframe makes the teeth 
unlikely to be a problem. The other thing would be to discuss 
with the owners; they may be quite happy to monitor them 
with radiographs a few months down the track to see if it 
is progressing at a rate that warrants extensive extractions, 
rather than do major extractions based on one set of 
radiographs at one time point (like seeing a movie rather 
than a photo).

Hope that helps, happy to answer any other dentally-related 
questions if you need. ¢
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S M A L L  A N I M A L

Cat Friendly 
Practice Tip

F R O M  T H E  I S F M  D I S C U S S I O N  F O R U M

C&T No. 5553

Lisa Phillips 
CertVR, CertGP(FelP), BVetMed

The Fenton Veterinary Practice, Haverfordwest, UK

I am working towards the ‘cat friendly practice’ award. We 
already have a separate cattery and plenty of cat friendly 
equipment but the next project is the waiting room and 
consult rooms. I have the guidelines but just wondered if 
anyone had any experiences to share regarding the designs 
of your practices, tips of what works and what doesn’t. We 
are a mixed practice of 5 small animal vets so don’t think 

S M A L L  A N I M A L

Inhaler Tips
C&T No. 5552

Kate Richardson 
BVMS, MANZCVS (Feline Medicine), MRCVS

e katerichardso4@hotmail.com

Question

Has anyone got any great tips for accustomising cats to 
inhalers? 

Reply 

Sarah Caney
BVSc, PhD, DSAM(Feline), MRCVS, RCVS,  
Specialist in Feline Medicine, DE Tutor

t 0131 440 9029 
e sarah@vetprofessionals.com

This website has lots of resources including a hints and 
tips page, e.g. getting the cat used to the mask on its own, 
putting treats in it, offering a treat after putting on the cat’s 
face etc. There are also videos and lots of links to other 
useful sites: www.fritzthebrave.com/treatment/hints

we will be able to achieve separate consulting times as our 
clientele is 60% canine. But I’m working on a room that can 
mainly be used for cats. Anyone working in a mixed dog and 
cat clinic that is able to make this work?

Reply 1

Kate Richardson 
BVMS, MANZCVS (Feline Medicine), MRCVS

Focus on sound proofing the ‘cat room’ as much as 
possible.

Reply 2

Sarah Caney 
BVSc, PhD, DSAM(Feline), MRCVS, RCVS,  
Specialist in Feline Medicine, DE Tutor

t 0131 440 9029 
e sarah@vetprofessionals.com

If you have an upstairs in your practice (in most practices I 
know, where present, this is generally the office/s, tea room 
etc), then consider having a quiet cat consult room up there. 
I know that this will not suit all clients (e.g. wheelchair users) 
but the sound proofing offered by being upstairs makes a 
massive difference! Also, potentially great space for feline 
procedures such as blood sampling, dressing changes, 
blood pressure etc. ¢

F R O M  T H E  I S F M  D I S C U S S I O N  F O R U M

Tutors

 � David Maggs  
BVSc (hons), Diplomate ACVO

 � Mark Billson  
BVSc, PhD, DVOpthal,  
DipVetClinStud, MRCVS

Ophthalmology: 
Theory & Practice

Improve your understanding & capabilities!

Location

Veterinary Science Conference 
Centre (VSCC) 
The University of Sydney

Seminar

Friday 26 August, 2016 
8.30 – 5.00

Workshop

Saturday 27 or Sunday 28 August, 
2016  8.30 – 5.00

This combined lecture and laboratory program is designed to improve your 
understanding and capabilities in ophthalmology while also having fun! We 
will place special emphasis on performing a high-yield ophthalmic exam with 
the instruments already in your clinic, choosing the best diagnostic tests, 
perfecting ophthalmic surgical techniques, and which drugs when.

Both speakers work with referring vets on a daily basis and our philosophy will be 
to emphasize a group of concepts that we call ‘TIWIKIPS’ (or ‘Things I wish I’d 
known In Practice’) with the ultimate goal that you leave the course saying, ‘I am 
going back to try this in my practice next week’.

CVE  |  Centre for Veterinary Education – Veterinary Science Conference Centre 
B22 Regimental Drive, The University of Sydney NSW 2006 
+61 2 9351 7979  |  cve.enquiries@sydney.edu.au

For more information and to 
view the course program,  
visit the website:

Join the CVE
The Centre for Veterinary Education (CVE) offers significant and relevant 
membership benefits to veterinary professionals committed to becoming 
better vets through lifelong continuing education.
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Replies to C&T No. 5526 
Behind the Locked Door: 
The Crisis Confronting 
Pets & Paramedics

Aine Seavers
(March 2016, Issue 282)

C&T No. 5554

R E P L I E S  +  C O M M E N T S

Reply 1

Your article was recently forwarded to me from my local 
veterinary clinic and it made me very aware of something 
I had not previously considered. My husband and I live 
alone and on the odd occasion it has occurred to me that if 
something happened to both of us at the same time, e.g. a 
car accident, then our pets would be home alone and may 
not be front of mind for those in our family that would be 
affected at the time. 

I will now make sure that our family is aware of our pets and 
their needs and that they factor these in to their plans in the, 
hopefully, unlikely event that something untoward happens to 
us. It has also made me consider how many home-alone pet 
owners I know and I will not only forward your email to them 
but also let them know that I would be happy to look after 
their pets should the need arise.

Thank you for taking this issue on-board and sharing your 
thoughts.

2nd email: You may have already seen this advert. Although 
not the intended message, I think you will agree it could also 
be a message about living alone with a pet. I immediately 
thought of you when I was sent this link.

Best Commercial of 2015  
www.facebook.com/star1045/videos...  (link removed)

Reply 2

I read with interest the questions and issues you raised. I 
worked for many years in the area of disability, aged and 
palliative care. Many clients who lived alone had ‘medic 
alert’of some sort either by wearing a device, having 
home help or phone calls. Would it be possible to set up 
registration to also make provision for pets to be listed on 

these alerts to raise alarms to various authorities that animals 
need immediate care? Our info was forwarded to me by a 
vet nurse Gillian who works at Michael Burke Vet clinic. He 
has a mailing list to all patients. J Good luck. Jean. 

Reply 3

Good that this is getting aired.

As a coroner I also had cases where the owner died… and 
also the poor pets that also died because no one found 
them for weeks... I agree getting a register and access is 
a problem but vets could be a big help in that regard by 
making owners aware of what can happen and getting a 
register together. Aged Care Assessment Teams (ACAT) 
would also be a big resource as would community care 
people as well as the Red Cross (they have a telephone 
checking in service).

Reply 4

Pets for Older Persons (POOPs – an RSPCA program) does 
regular scheduled visits to pets of older people.  
www.rspcansw.org.au/our-work/programs-community-
services/pets-for-older-persons

In fact, they now have a partnership with Sydney Uni. This 
year for the first time ever the Doctor of Veterinary Medicine 
year 2 students will be assigned a client and pet to check 
on regularly throughout the year. This doesn’t help though 
when the owner is rushed to hospital in an emergency which 
seems to be the focus of the article. If this happens, the 
AWL and RSPCA both have emergency boarding programs 
regardless of whether people are POOPs clients or not.

The missing link is how to get into the person’s place and 
transport the animal from the house to the AWL/RSPCA. 
Surely here the onus is on the owner to have a contingency 
plan in place? A family member, neighbour etc with a spare 
key and the knowledge of where to take the pet, and 
perhaps some pre-existing arrangement with the AWL or 
RSPCA? M

Figure 1.

Reply 5

I have shared to my Pets Need A Life Too Facebook page 
and also with clients at the vet clinic. Thank you.

Pets Need A Life Too  
I just read a very important article in one of my veterinary 
journals that I feel I need to share with you. By Dr Aine 
Seavers of Oak Flats Veterinary Clinic, this is something all pet 
owners need to consider. At the end of the article there is a 
call out for ideas... if you have any, be sure to submit them.

Read this article first in the C&T book.

Gillian Shippen

Reply 6

Valerie Jonckheer-Sheehy
European Veterinary Specialist in Behavioural Medicine, 
Dip ECAWBM (Animal Welfare Science, Ethics & Law)

Great post Aine. You seem to have some excellent ideas. 
The contact person or RSPCA should then have a key 
for the person’s house. The latter is probably not very 
practical. Or there should be a name of a person with a 
key from whom the RSPCA can gain access to the house. 
Alternatively, the key could be added to the home alone 
packet on the fridge and taken with them, but then it may 
get lost. What do you think the maximum legal waiting 
time for forced entry (where the owner hasn’t arranged 
care in advance) should be changed to? 12-24 hours? 
Should it be the same regardless of the species? That 
would make it simpler. 

On another note, what about pets that are anxious/
aggressive when the paramedics enter? Whilst I fully 
appreciate that they won’t have time to deal with an anxious/
aggressive dog, very simple measures such as throwing 
a decoy for the dog, changing their own body position, 
or speed of movement (to some extent) could give rise to 
better results. Training of paramedics to deal with this could 
minimise unnecessary fear/anxiety to pets and injuries to the 
paramedics themselves. ¢

 

Reply to C&T No. 5526 
Fish Hooks – The 
Non‑Surgical Removal
(Jamie Andrews, March 2016, Issue 282)

James M. Harris 
OAM, BS, DVM, FRSPH
e jmhdvm34@gmail.com

Mayfair Veterinary Clinic 
2 Russell Crescent Sandy Bay TAS 7005

C&T No. 5555

R E P L I E S  +  C O M M E N T S

Forty years ago I was presented with a pelican that had 
swallowed a fish hook. Still have the ridged tube I used to 
remove it (Figure 1). Technique was and is the same as in 
the article. I guess one could say that the wheel was not 
invented by one cave man at one time but a number of 
people came out of their caves, rolled a round rock and said 
‘wheel’.

Credit is due to Jamie Andrews for sending this in.

PS In the same drawer there is a piece of electrical conduit 
which has thicker walls and I have used it as well in the past 
14 years. Any ridged pipe of an appropriate diameter and 
length will work. ¢

Figure 1. The tube from 12, 3 1/2 polypropylene catheters with 
the ends cut off.

Interesting Link

The following has been published in Veterinary 
Medicine: Research and Reports: 

Immune mediated keratoconjunctivitis sicca in 
dogs current perspectives on management

Author: Dodi PL

www.dovepress.com/article_24397.t47861602

https://www.rspcansw.org.au/our-work/programs-community-services/pets-for-older-persons
https://www.rspcansw.org.au/our-work/programs-community-services/pets-for-older-persons
mailto:jmhdvm34@gmail.com
https://www.dovepress.com/articles.php?article_id=24397
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Procedure & Consequences of  
Micro-Desexing

Kim Kendall
BVSc, MANZCVS

t (02) 9417 3329
w www.catclinic.com.au

The Chatswood Cat Palace and Clinic
18, 30 – 32 Barcoo Street

Roseville NSW 2069

 

P E R S P E C T I V E

I have been neutering kittens as young 
as 6-weeks-old since 1990. I was the 
first vet in Australia to do it for the Cat 
Protection Society when I worked for 
Bob Kibble in Wahroonga and then 
Paul Waters in Concord. My technique 
has always been flank spaying 
(although I will do midline for breeders) 
and the recent paper by Vanessa 
Barrs et al (Effect of age and surgical 

approach on perioperative wound complication following 
ovariohysterectomy in shelter-housed cats in Australia by 
Madeleine L Roberts, Julia A Beatty, Navneet K Dhand and 
Vanessa R Barrs, published in Journal of Feline Medicine 
and Surgery Open Reports (2015) 1(2):2055116915613358, 
doi:10.1177/2055116915613358 would seem to vindicate 
that. My main reason for using flank spaying was that these 
little ones get over the surgery so fast that they start climbing 
before the wound has time to heal! Midline (nearly) always 
produces seromas (which bothers owners) and doing a flank 
spay I can do a ‘reverse cruciate suture’ with catgut and not 
have to have the stitches removed later. 

Yes, I use catgut. I worked before there were sophisticated 
suture materials and I’ve seen no reason to change. I have 
seen 2 kittens which were midline ‘microspayed’ with 
synthetic material used to tie off the uterine stump that had 
cystitis for about 90 days – about the length of time it takes 
those sutures to dissolve...

Male Castrate

Female Spay

Note: In the videos, no part of my hands go into the wound – just 
the sterile instruments. Although I am not wearing gloves in one 
video, my rate of wound infection / breakdown is – literally – 0% in 
21 years (approx 5,000 spay surgeries).

The video goes through the process better than words. The 
details are:

Do Not Starve the Kitten/s

 × Spay as a litter (especially if you have the queen there; 
keeps them very comfortable): I wait till 4-months-old for 
kittens who have homes. It’s a stressful day and unless 
they have some friends with them, I think the kittens 
take longer to eat and get their guts settled.

 × Anaesthesia: Xylazine 2% 0.1 mL/kg sq (I want them to 
vomit as it means they have a reasonable blood glucose 
level because they aren’t starved). They will be groggy 
but not ‘out’ so you will have to hold some of them very 
securely to mask them down. I preferred halothane (as 
there was less laryngospasm in the purebreds – viral 
issue? – but now I only have Isoflurane). Mask down at 
5% (all the way through for boys) and then 2% for girls. 
Put them on a heat pad or at least a cloth so they don’t 
lose body heat onto your table. Cold is your enemy. 

 × Prep: clip and disinfect the skin ASAP and with 
minimum alcohol – cold is still your enemy.

 × Empty the bladder (I did hundreds of USGs for interest; 
most have a USG of 1.050 and even 1.070 as young as 
10-days-old but that’s another story).

 × Surgery: do it your way (I don’t use an ET tube even if I 
am doing midline; still use just a mask).

 × Antibiotics: I do give 0.3 to 0.5 mLs sq of Betamox LA; 
I think it prevents a post-op ileus/endotoxaemia. It may 
also cover any lapses in sterile technique and that’s an 
added bonus as far as I’m concerned.

 × Let them wake up ASAP: I don’t use reversing agents 
if I can help it (atepamezole works fine in place of the 
now unavailable yohimbine (Reversine)) unless they 
take a long time to rouse. Xylazine has a pain relieving 
component that I like to leave with the kitten. Use a 1/2 
dose if you have to reverse it.

 × In general, the kittens are whingeing within 10 minutes 
of coming off the Isoflurane, staggering in 20 minutes 
and eating by 30 minutes. I do put mushy food and even 
some dried bikkies in with them and they usually eat (if 
they are with their mates or mum).

Then What?

Home them out in pairs if you can – there is no downside! 
Two kittens and a scratching post and keep them indoors 
their whole life. So, now you need to pick the kittens who 
will grow into adult cats who like to hang around people 
(inconsistent, smelly and predatory as they mostly are). 
Much trickier than the surgery. The ASPCA have a system 
called ‘Feline-ality™’ but I’m not sure it works for kittens. 
‘Socialisation’ is a term used to create inadequate conditions 
for feline mental health, in my humble opinion. Fortunately, 
most cats are intellectually and emotionally flexible enough to 
deal with us (not as well as dogs do, of course, but cats are 
very good at getting what they want out of any situation).

Medical Consequences Long Term?

The penises are not too short or too small (!) of the 868 
kittens I have neutered at 10 weeks or less; only 16 have 
blocked (1.8%). In my ‘total population’ of 7,148 (many 
of which I have only seen once), 89 have blocked (1.2%). 
Cystitis is a consequence of mental derangement (no, I’ll 
never agree that ‘60% idiopathic’ is anything other than an 
inadequate attempt to explain a mental issue as a medical 
one for this ‘syndrome’). I haven’t tracked that.

Dr Malik asked whether there were any changes in the 
frequency of chronic problems such as:-

 × Hyperthyroidism: 1.4% hand-raised : 2% of the total, 
so no – or maybe in a good way! 

 × Lymphoma: 1.4% : 1.7% of the total, so no.

 × IBD: 2.8% : 3.5% of the total, so maybe the feeding 
regime early is important.

 × Diabetes: 1.4% : 2.1% of the total so, if anything, a 
decreased risk but 10X the ‘quoted’ incidence of 0.25% 
(that’s a worry). 

 × Arthritis: Interestingly, is 4.4% in hand-raised and 6.6% 
of the total population. Not sure how many arthritic cats 
I’m not noticing but I’m pretty aware of it and numbers 
like ‘30% at 3 years old, 90% at 12 years old’ are 
estimated.

 × Chronic renal insufficiency: 3.4% : 10% of the total. 
Bearing in mind I never see 40% or so of the early 
neutered kittens as once they go to their new home then 
they are often seen by other vets or no vet at all, then 
the bell curve is likely skewed.

And the major upside of early spaying is that many of the girls 
don’t reach the ‘crisis of ownership’ that occurs when they get 
pregnant and produce an unexpected litter. With better feeding, 
many cats are able to get pregnant as early as 4.5-months-old, 
so they can have 2 litters by the age of 1 year (theoretically). For 
some reason, this information has not filtered through to owners 
(or vets – maybe they just aren’t tuned into it). So, of the 20% 
of females who ‘would have had’ a litter prior to spaying, half 
may well end up ‘at the shelter’ and die there (it being easier 
to rehome kittens than adults). So, upwards of 10% of the 
early neutered females don’t reach that crunch point.

I’d like to leave all boys with their testicles till 2 to 3-years-
old as then they learn to schmooze if they don’t get run over 
etc. So, better to have the testicles out and keep the boys 
home ‘doing the dishes’ rather than ‘out at the footy’ but 
there you go. I can’t produce data on the number of early-
neutered males who get run over etc versus the un-neutered 
ones who get killed, but the quoted average age of a male 
in a colony situation (i.e. with testicles and free-ranging) is 
9-months-old. That’s a lot of boys disappearing.

So, there you go. Early neutering is easy (truly – even Dr 
Malik reckoned he could do it after a practice run of 1 spay 
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after doing zero neuterings for 25 years) and it saves lives 
directly and indirectly.

The anaesthetic is considered the tricky part. I’ve had only 
1 death (in a young feral male – that’s an adrenalin thing) and 
I’ve had zero wound breakdowns in the estimated 10,000 or 
more I’ve done since graduating (especially since discovering 
the reverse cruciate suture).

Now you are eduCATed and have no excuses.

Call me if you want encouragement! Kim Kendall 
(graduated last century, still loving the bits of the job I 
choose to do!). 

Juvenile neutering – it saves time and lives.  ¢

 

Radiology Of 
Australian Mammals
Vogelnest & Allan 2015 
CSIRO Publishing

B O O K  R E V I E W

Interest in the conservation and welfare of Australian native 
wildlife continues to grow. Veterinarians are frequently 
presented with injured, diseased or orphaned animals and 
there is increasing veterinary involvement in conservation 
programs. In Australia and overseas, Australian mammals 
are used in research, kept as pets and are popular display 
and education animals in zoos and fauna parks. 

The recognition, diagnosis and treatment of injury and 
disease in wildlife species present unique challenges for 
the veterinarian. Radiology is a fundamental diagnostic 
tool that can be used to further define the nature and 
extent of injury or disease, guide therapeutic decisions 
and determine prognosis. An essential aspect of radiology 
is the recognition and description of abnormal findings. 
In order to recognise abnormalities, knowledge of normal 
radioanatomy is necessary. Radiology of Australian 
Mammals provides a detailed reference on the normal 
radioanatomy of Australian mammals. 

Each chapter includes a detailed description of anatomy 
relevant to radiography and multiple images of normal 
radiographs with outlines and annotations identifying 
relevant structures.

Hardback - June 2015  |  ISBN: 9780643108646 – AU $180.00

Co-authored by Larry Vogelnest and Graeme Allan, pictured 
above. Image from Anne Fawcett, www.smallanimaltalk.com
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The Management of ‘Hot’ Thoroughbred Racehorses 
After Strenuous Exercise in Hot & Humid Conditions:  
A Physiological Approach

Meg Brownlow
MVSc, DipVetAnes, MNurs, MPH, MMed (BMRI), MANZCVS

e mbro8605@uni.sydney.edu.au

Barkers Lodge Road  
Picton NSW 2571

 

P E R S P E C T I V E

Veterinarians officiating at race meetings across Australia 
during the summer months are sometimes confronted 
with horses that are extremely hot and distressed after 
competition. In Perspective 102 (see above) this author 
described the condition referred to as exertional heat 
illness (EHI), with ‘hot’ horses representing the first stage 
(Level 1) and some progressing along the EHI continuum 
to higher levels characterized by neurological signs. 
Early clinical changes associated with EHI can be easily 
overlooked if race-day staff do not maintain a high degree 
of vigilance in their detection. It is suggested that early 
intervention strategies can prevent ‘hot’ horses from 
escalating into EHI syndromes. This article attempts to 
describe the clinically ‘hot’ horse, explain the physiological 
processes operating and put forward management 
strategies based on those physiological principles.

The concept of compensable versus uncompensable 
heat stress becomes relevant at this point (Epstein and 
Roberts, 2011; Sawka et al, 2011). Compensable heat 
stress describes the condition where the metabolic heat 
produced by strenuous exercise can be effectively dissipated 
by thermoregulatory processes, thereby controlling the rise 
of core body temperature and achieving thermal balance 
without deleterious consequences. It is well documented 
that elite human athletes can tolerate high core temperatures 
during strenuous exercise as long as the conditions exist to 
adequately dissipate heat. For the same reason, the majority 
of racehorses are also able to recover uneventfully from 
competition on hot and humid days. 

In contrast, uncompensable heat stress occurs when a 
particular individual is unable to dissipate its heat load. 
Physiologically, the first indications are manifested by ‘heat 
strain,’ defined by a set of clinical ‘tipping points’ which 
marks the body’s attempt to maintain core temperature 
at a compensable level. If this is not possible the ‘strain’ 

magnifies and heat stress advances from compensable 
into the uncompensable phase. Core temperature rises 
(hyperthermia) and if unchecked a state of thermoregulatory 
failure may develop with possible progression into EHI. 
The border between compensable and uncompensable 
heat stress is very narrow (see Figure 1) and the fact that 
advancing hyperthermia is not always easily recognized 
until clinical signs suddenly appear can make EHI difficult to 
predict. 

Figure 1: The sequence of events that lead to heat stroke – 
progression through the compensable heat stress phase to the 
uncompensable phase. 

With permission: Epstein, Y & Roberts, W.O (2011). The 
pathophysiology of heat stroke: an integrative view of the final common 
pathway. Scandinavian Journal Medicine and Science in Sports 
Medicine, 21(6): 742-748.

Visit www.felinefriendlycare.com/neuter-cats  
to watch Kim spay kitttens

http://www.smallanimaltalk.com
mailto:mbro8605@uni.sydney.edu.au
http://www.felinefriendlycare.com/neuter-cats.html
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Normal Post-race Recovery in the 
Thoroughbred Racehorse

In order to recognize Level 1 ‘hot’ horses after racing it 
is important to appreciate the normal recovery process. 
Recovery priorities (see Figure 2) are compensatory 
hyperventilation, thermoregulation and re-distribution 
of cardiac output. These interdependent physiological 
responses operate under all types of ambient weather 
conditions and are largely determined by the duration and 
intensity of the exercise bout and the individual fitness of the 
animal.

Figure 2. The effects on major body systems of strenuous 
exercise in the thoroughbred racehorse and the major 
physiological priorities in the immediate post-race recovery 
period. Note that all are interdependent.

Compensatory hyperventilation 
During the recovery period the respiratory system must 
compensate for the profound arterial hypoxaemia, 
hypercapnia and metabolic acidosis which are the 
consequence of strenuous exercise in the thoroughbred 
racehorse (Butler et al, 1993; Padilla et al, 2004; Poole 
and Erickson 2011; Hodgson et al, 1990). Compensatory 
hyperventilation, characterized by an altered respiratory 
strategy with lower respiration frequency but increased 
tidal volume, sustains a high minute respiratory volume, 
which although gradually decreasing has been documented 
well into a 30-minute recovery period. Many authors have 
attributed this not only to normalization of blood gases but 
also partly to the dissipation of heat via the respiratory route 
(Hodgson et al, 1994), and a correlation has been found 
between the duration of hyperventilation and the time taken 
for core temperature to normalize (Padilla et al, 2004). 

Heat Dissipation (Thermoregulation)

The hyperthermic effect of strenuous exercise in the 
thoroughbred racehorse is unique in terms of its magnitude 
and is linked to the animal’s phenomenal ability to utilize 
oxygen, generally regarded as an indication of metabolic 
rate (Astrand and Rodahl, 1979). As outlined by Hodgson 
et al (1994), heat production in racehorses is in the vicinity 
of 1250 kJmin-1 and extrapolates to a theoretical increase in 
body core temperature of approximately 0.80°C per minute 
(see Table 1). No other equine athletic activity approaches 
this level of exercise intensity, which is the reason that EHI 
syndromes in the thoroughbred racehorse are more severe 
and acute than those described in endurance riding or 3-day 
eventing. It also explains why the phenomenon tends not 
to be observed on the treadmill where most of the studies 
have been performed using submaximal exercise scenarios 
at 50% V02max (Geor et al, 2000; Geor et al, 1998; Geor et al, 
1995).

Variable
Endurance 
Ride  
(400kg horse)

3 Day  
Event  
(500kg horse)

Racing 
Thoroughbred 
(450kg horse)

Average speed (m/s-1) 4.0 4.5 16

V02 (1min-1) 25 32 80-100

Heat production (kJ min-1) 400 500 1250

Theoretical increase in 
body core temperature* 
(°C/min)

 ≈0.25  ≈0.25-0.30  ≈0.80

*assumes no heat is dissipated and exercise intensity can be maintained

Table 1. Average speed, metabolic rate and heat production in 
horses participating in different athletic events (from Hodgson 
et al, 1994)

Like humans, racehorses dissipate heat mainly by 
evaporative sweating, but relative to body mass their surface 
area for dissipation of heat is half that of humans. According 
to Lindinger (1999), this may result in rapid increases in 
core body temperature during strenuous exercise, and if 
competing in hot and humid conditions horses may gain heat 
at about four times the rate of humans. In the few published 
studies where horses have performed moderate to heavy 
exercise under experimental treadmill conditions, rapid rises 
in core temperature to 42°C or 43°C have been reported 
(Hodgson, et al,1993; McConaghy, et al, 1995; Weishaupt et 
al, 1996) without any clinical manifestations of heat-related 
illness. However, these temperatures probably do not mimic 
those generated by thoroughbreds on the racetrack, where 
they are galloping freely under conditions of maximum 
catecholamine release, in fierce competition, and with 
riders urging them to maximum performance. It has been 
postulated that horses are probably capable of tolerating 
higher thermal loads during strenuous exercise than humans 
(Geor et al, 1995). The critical thermal threshold for cell 
damage in humans is documented as 41.0°C (Bynum, 
1978), and core temperatures in excess of 42°C are usually 

considered fatal (Kenny et al, 2004). Human patients with 
fatal heat-induced encephalopathy have recorded core 
temperatures that ranged between 40°C and 47°C (Epstein 
and Roberts 2011). Anecdotal evidence suggests that core 
temperature in the thoroughbred racehorse may reach 46°C 
under extreme conditions.

Cardiac Redistribution

The process of cardiac redistribution is the key to 
understanding the physiological changes that occur during 
strenuous exercise and into the recovery period (see Figure 
3); this process is central to the deleterious physiological 
processes associated with uncompensable heat stress. 
Firstly, during exercise the increase in blood flow to working 
muscle is potentially huge, so that 80% of the cardiac output 
may be directed there. This means that other areas have a 
diminished supply; for instance, the gut, usually allocated 
30% at rest, is reduced to a paltry 3% during strenuous 
exercise, which if prolonged can be deleterious (Lambert, 
2008). 

Once the exercise activity has ceased, thermoregulation 
becomes the major priority. Adjustments to the distribution 
of cardiac output are critical to body temperature regulation 
because the cardiovascular system is the mechanism 
which transfers heat from the core and working muscles 
to the body surface. An increase in cutaneous venous 
compliance acts to shift blood volume from central areas to 
the peripheral circulation (Kenefick et al, 2010). Poole (2015) 
maintains that in the normal recovery stage after strenuous 
exercise, 40% of the thoroughbred racehorse’s cardiac 
output may be relocated to skin vascular beds. Under 
thermoneutral conditions this high skin blood flow would be 
relatively easily maintained by an increase in heart rate, but 
when heat stress is transitioning into the uncompensable 
phase this increased skin blood flow poses a serious 
challenge to the cardiovascular system and a cascade of 
deleterious consequences may follow (Sawka et al, 2012). 
This will be discussed later in greater detail.

The ‘Hot’ Horse Physiological Considerations

1. According to Parsons (2002), the body and the 
environment exchange heat through several 
mechanisms, basically operating from CORE SKIN 
SURFACE AIR. Conduction is the passive transfer of 
heat by direct contact from inside the body (core) to the 
skin surface. It is driven by the temperature difference or 
thermal gradient and it is the steepness of the gradient 
that determines the rapidity of heat transfer. Evaporation 
refers to the transfer of heat from the body by the 
production of sweat and subsequent transition of water 
from liquid to vapour, absorbing heat in the process. 
Thermal radiation describes the infrared rays given off by 
any mass as a function of the temperature of that mass: 
relevant examples include solar radiation from the sun 
on a cloudless day and heat reflected from surrounding 
surfaces such as the asphalt paving in the horse stall 

Figure 3. Distribution of cardiac output at rest, during maximum 
exercise and into the recovery period in the thoroughbred 
racehorse. It is likely that skeletal muscle blood flow may 
reach 80% of cardiac output during the exercise bout. What 
of the recovery stage? Poole (2015) personal communication, 
suggests that skin blood flow may reach 40% with skeletal 
muscle and respiratory muscles (diaphragm) being major 
recipients of the re-distribution of cardiac output.

Diagram adapted with consultation: Poole (2015), with permission from 
the authors.

area. Finally, convection is the transfer of heat from the 
body by the movement of air or water across the skin 
surface. All of these heat transfer mechanisms operate 
together to either enable or hinder heat dissipation and 
are related to the weather conditions at a particular 
place and time. Ambient temperature, relative humidity 
and wind velocity are extremely changeable and are 
referred to collectively as the ‘cooling power’ of the 
environment (Jessen, 2000).

2. Hyperthermia results from strenuous exercise when 
muscle-generated heat accumulates faster than it 
can be removed. Elevation in Tcore becomes the major 
driver in a cascade of effects including the initiation of 
sweating, increased skin temperature and increased 
skin blood flow (see Figure 4). Core temperature in the 
normal resting horse is maintained within the narrow 
range of 37.5° to 38.5°C, whilst skin temperature can 
vary considerably. Skin temperatures ranging from 
26.0°C to 43.0°C have been recorded by the author. 
While core temperature during exercise in the heat is 
elevated by metabolic heat production, skin temperature 
is affected by a combination of variables such as 
ambient temperature, humidity, skin blood flow and the 
thermal gradient between core and skin (Jessen, 2000; 
Sawka et al, 2012). 
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contributes to cardiovascular strain and levels of stress
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Figure 4. Postulated physiological processes acting as tipping points when horses are progressing into the uncompensable phase of 
exercise associated heat stress in hot and humid conditions.

3. Dry heat loss usually occurs under thermoneutral 
weather conditions (temperature 20°C to 25°C, 
humidity < 30%) and is determined by the temperature 
gradient between skin surface and air. If the difference 
between skin and air temperatures is large, heat 
dissipation by dry heat loss will be efficient. If the 
difference is small there will be minimal heat loss and if 
the air is hotter than the skin the body may actually gain 
heat from the environment (see Figure 4).

In the absence of dry heat loss, evaporative cooling 
remains the only effective method for heat dissipation. 
Under adverse weather conditions, however, particularly 
with air temperature > 35°C and humidity level >40% 

with low wind speed, the evaporative capacity of the 
environment is reduced, and this can be observed 
in some horses after racing in the degree of ‘skin 
wettedness’. Those animals that have sweat covering 
the whole body but running or dripping off are most 
at risk for a heat-related illness (see Figure 5); despite 
the volume of sweat being produced, evaporation 
is insufficient for effective cooling. At the same time, 
significant fluid and electrolyte losses are potentiating 
any dehydration state, contributing to ‘cardiovascular 
strain’ and perceived level of distress.

4. Elevations in Tcore and Tskin activate increased skin 
blood flow. This is a redistribution of cardiac output 

from working muscle during exercise to the skin for 
thermoregulation during the recovery phase. Blood 
vessels over the entire surface of the horse’s body are 
dilated (see Figures 6a and 6b). The skin vessels contain 
capillaries and arterio-venous anastomoses which are 
highly compliant, so that substantial quantities of blood 
are relocated to the periphery.

Cardiac output is finite and under certain conditions may 
be seriously challenged by increased skin blood flow. Many 
exercise physiologists refer to this as the ‘cardiovascular 
strain’ associated with exercise/heat stress and is a function 
of the physiological mechanisms initiated to maintain core 
temperature at a compensable level (Trinity et al, 2010; 
Sawka et al, 2011; Sawka et al, 2012; Jessen 2000). 
When heat stress moves beyond the compensable phase 
there are acute physiological alterations; for instance, the 
displaced blood to the skin effectively reduces plasma 
volume and concomitantly venous pressure is reduced, with 
associated impairments to cardiac filling and stroke volume. 
A substantial elevation in heart rate is required to maintain 
the compromised cardiac output: heart rates in the vicinity of 
150 to 180 beats per minute are commonly observed in ‘hot’ 
horses and those displaying signs of EHI. If central venous 
pressure continues to fall the ability to transfer heat to the 
body surface is decreased, resulting in a further elevation of 
core temperature. 

Horses at this stage also ‘appear’ to be substantially 
dehydrated because of the displaced blood volume, which 
occurs rapidly but is transient in nature and reversible once 
the exercise and thermal stresses are removed (Sawka et 
al, 2011). The ‘skin tenting test,’ although a very crude, 
subjective assessment of dehydration, may indicate a 10 
to 15% dehydration status and capillary refill times will also 
be slow, but as these horses are cooled and recover over 
perhaps a 30-minute period, depending on severity, these 
values will improve almost to pre-race assessment levels 
as skin blood flow reduces and blood volume redistributes 
more normally. Perceived level of distress is a subjective 
‘umbrella’ term that describes the overall assessment of 
an individual animal by an experienced clinician. It can be 
used to provide a risk assessment and to direct treatment 
strategies.

Recommendations Regarding Management of 
‘Hot’ Horses based on Physiological Principles

1. Where and when. In the author’s experience, horses do 
not display heat-related illness syndromes during a race. 
Metabolic heat produced from muscular contractions 
during racing is cumulative, and because most races 
are of less than 3 minutes duration there is insufficient 
time for symptoms of EHI to appear. The situation is 
quite different in endurance and 3-day event activities 
where the exercise period is prolonged. There is also a 
‘forced evaporative cooling’ effect on horses galloping 
at speed, which is probably sufficient to dissipate 
surface heat in the first instance. Out of 100 heat-
affected horses perhaps only one will show clinical 
signs within the enclosure immediately post-race. In the 
author’s experience, horses generally become ‘hot’ and 
distressed about 10 to 20 minutes later in the race-day 
stall area, so this is where recognition and treatment 
strategies need to be concentrated.

Figure 5. Sweat covers the entire skin surface and is running 
off the animal – heat loss is compromised under these 
circumstances.

Figures 6a and 6b. Showing degree of capillary/arteriolar-
venous dilatation post exercise in hot and humid conditions. 
The horse in Figure 6a had a skin temperature of 39.3°C.

In an average-sized human it has been estimated that skin 
blood flow may be in the vicinity of 7 to 8 litres per minute 
during exercise/heat stress (Sawka et al, 2011). Comparable 
information is unavailable for the horse but the proportion 
of cardiac output directed to the skin may be greater in this 
species than that reported in man (Hodgson et al, 1994).
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2. Hosing of horses in the enclosure immediately after 
racing. Horses will store heat during a race but become 
progressively ‘hot’ once strenuous exercise has ceased. 
Because heat dissipation responses are slow to act, it 
is a good policy to hose horses as soon as practicable 
after they enter the race-day enclosure. Cooling the skin 
increases the core-to-skin temperature gradient and 
potentiates heat transfer. It also decreases skin blood 
vessel compliance and promotes redistribution of blood 
back to the central circulation, reducing cardiovascular 
strain.

‘Hot’ horses should also be offered cold water to drink 
as soon as possible. In humans ‘ice slurries’ have been 
shown to be an effective method of cooling athletes 
following exercise in hot environments (Stanley et al, 2010). 
It was postulated that the ingestion of ice slurries not only 
reduced Tcore but also exerted a dampening sensory effect 
on internal thermoreceptors (Siegel et al, 2010; Brearley, 
2012). In the author’s experience, most ‘hot’ horses will drink 
ice-cold water willingly without any apparent deleterious 
consequences. 

3. The first priority in the management of ‘hot’ horses 
is recognition: the use of the infrared thermometre 
and heart rate measurement in targeting horses for 
aggressive cooling.

It is apparent that elevated Tcore and Tskin determine the 
thermoregulatory physiological responses associated with 
‘hot’ horses and EHI syndromes. Experienced race-day 
staff can usually identify such horses because they are 
‘burning hot’ to the touch, distressed, and often have a 
certain ‘glazed’ expression. Measuring rectal temperature 
is a risky procedure on race day and is not considered a 
suitable assessment method. The infrared thermometre 
(Digitech Dual-IR thermometre) provides a quick and simple 
non-invasive technique to quantify not only skin temperature 

Figure 7. This horse is showing signs of EHI in the enclosure immediately post-race. Hoses need to be readily available so that horses 
can be cooled immediately if they suddenly show clinical signs.

Figure 8. Hosing of all horses as they leave the enclosure on hot 
and humid days is considered to be good policy.

post-exercise but also to evaluate response to cooling 
strategies. 

The instrument can be used by less experienced staff to 
identify horses that have high skin temperatures (39.0°C 
to 41.5°C), enabling these ‘hot’ animals to be singled 
out for aggressive cooling. This thermal screening can be 
performed as the horses walk out of the race-day enclosure 
or on inspection in the race-day stalls before or after routine 
hosing.

According to Sawka et al (2012), a skin temperature of 
30°C in humans is classified as a cool skin with maximal 
cutaneous vasoconstriction, warm skin is between 30°C and 
34.9°C, while a skin temperature above 35°C is considered 
to be a hot skin with maximal cutaneous vasodilation, 
reflecting greater skin blood flow and cutaneous venous 
compliance. This author has found normal pre-race skin 
temperatures of horses under thermoneutral conditions 
to be in the vicinity of 30.0°C to 33°C, with those same 
horses post-race ranging from 34.0°C to 35.5°C and a few 
considered to be slightly ‘hot’ exhibiting levels to 37.5°C. On 
hot days (temperature 38.5°C, humidity >40%) most horses 
had skin temperatures immediately post-race of between 
39.5°C and 42.0°C, which dropped to 38.8°C within 10 
minutes and 36.5°C after routine hosing. There is always 
a proportion of horses, however, whose skin temperature 
remains above 40.0°C at their second skin temperature 
evaluation and these need to be targeted for aggressive 
cooling and continued monitoring. 

The Importance of Heart Rate Measurement 
in Combination with Skin Temperature

The combination of human skin temperature and heart rate 
has been used to estimate the degree of ‘physiological 
strain’ in humans during exercise under hot conditions in 
the military, in firefighters and in competitive athletes (Cuddy 
et al, 2013; Buller et al, 2008). In the Cuddy study, it was 
found that the model relating heart rate and skin temperature 

Figure 9. Showing the use of the infrared thermometre in the 
determination of skin temperature. This horse has a cool skin, 
having just been hosed and dried off on a thermoneutral day.

measurements to ‘physiological strain’ was highly accurate 
for assessment of heat illness risk status. These 2 simply 
performed non-invasive measurements would probably be 
most valuable in the assessment of individual risk of EHI in 
thoroughbred racehorses. 

At maximal levels of exercise the thoroughbred racehorse 
heart reaches 210 to 250 beats per minute. Once exercise 
ceases, however, there is an immediate precipitous drop 
but the rate will remain at 2 to 3 times the resting heart rate 
for 30 minutes and may not reach normal resting values 
for 60 minutes. This enables increased skin blood flow for 
thermoregulation (Hodgson et al, 1990; Padilla et al, 2004; 
Butler 1993). In the author’s experience, a normal heart rate 
in the immediate post-race period is in the vicinity of 110 
beats per minute but progressively drops over the next 30 
minutes. It should be near resting value after 60 minutes but 
in hot and humid conditions heart rates will be higher for 
longer (Geor et al, 1995). Horses with an elevated heart rate 
of 130 to 180 beats per minute should be assessed for heat-
related illness.

4. The second priority is the rapidity of the cooling 
intervention. According to Armstrong et al (2007), an 
understanding of the pathophysiology of exercise/heat 
related illness underlines the need for rapid appraisal 
and for treatment protocols to be instituted before 
clinical signs are apparent. Once a cell is heated above 
its ‘critical thermal threshold’ (Bynum et al, 1978), 
considered to be about 40°C in humans, a cascade 
of events is triggered that causes substantial cell 
dysfunction, leading to cell death and organ failure. 
The extent of the cellular damage is directly related 
to the area in degree minutes under the thermal 
threshold time graph, especially the length of time 
required to cool central organs. It must be appreciated 
that tissue thresholds and the duration of temperature 
elevation, rather than the peak core body temperature, 
determine the degree of injury. When cooling is rapidly 

Figure 10: It is the duration of temperature elevation rather than 
the peak temperature that determines degree of injury. This 
diagram shows cooling curves for early and late interventions. 
The area under the early intervention curve above 40°C (the 
dashed line) is approximately 60 degree minutes whist the area 
under the later intervention curve is 145 minutes. The prognosis 
in terms of cell dysfunction for the later intervention is poor. 
From Armstrong et al (2007) with permission.
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initiated and the core temperature returns to the normal 
range within 30 minutes, damage to cells is minimal.

5. The third priority is the cooling modality. In humans, 
the best evidence shows that ice-water (~2°C) provides 
the fastest and most efficient cooling and has a 
profound effect on reducing heart rate and sustaining 
mean arterial pressures and cardiac output (Proulx 
et al, 2003; Casa et al, 2007; Sharrath and Adams, 
1984). The technique of cooling racehorses has been 
thoroughly described previously (Brownlow 2014) and, 
in the author’s experience, with heat-affected horses this 
has been the major advance in treatment practice. 
Cooling horses with tepid water (16°C to 26°C) might 
take 20 minutes to achieve a clinical improvement, but 
ice water can cut that time in half due to the higher 
thermal gradient between ice water and skin. It is 
considered that ice water applied using a spray pump is 
essential at any racetrack where horses compete in hot 
and humid weather.

Figure 11. Cooling device: the 200 litre mobile plastic tank is 
equipped with a 12 volt rechargeable electric motor and pump 
with extendable hose.

Figure 12. Cooling devices don’t have to be very sophisticated. 
This is a garbage bin with a pump, car battery and extendable 
hose.

6. Use of misting sprays in horse stalls. Warm air 
mist and fanning techniques provide slower whole 
body cooling and are effective only when the relative 
humidity is low because this method depends heavily 
on evaporation for cooling efficiency. If humidity levels 
are high, misting devices may be counterproductive by 
actually decreasing the efficiency of sweating in horses 
post-race, although they are probably beneficial before 
racing.

Figure 13. Misting devices as installed at some racetracks.

7. Attention to hydration status. The concept of 
hypohydration, defined as body water deficits >2% 
of body mass, contributing to the severity of heat-
related illness has been well documented in the 
human literature (Armstrong et al, 2007; Kenefick et 
al, 2010; Sawka et al, 2011). It has been shown in 
humans that hypohydration augments hyperthermia 
and cardiovascular strain in proportion to its magnitude 
(Sawka et al, 2001). It reduces cardiac filling and 
stroke volume during exercise/heat stress, making it 
more difficult to maintain cardiac output (Stor et al, 
2011; Sawka et al, 2012). These findings are easily 
extrapolated to horses (Geor and McCutcheon, 1988), 
and so it is imperative that trainers and race-day staff 
take all precautions to ensure that horses have access 
to fluid and electrolyte replacement when racing in hot 
and humid weather. This is especially important when 
horses have been transported long distances in the heat 
to attend race meetings. 

Conclusion

The best strategy for avoiding heat-related illnesses 
is simply to refrain from competition during times of 
increased environmental heat stress; however, this is not 
entirely practical and in fact the majority of horses perform 
beyond expectations in adverse hot and humid conditions. 
The US Marine Corps and US Navy have developed an 
effective exertional heat injury prevention strategy through 
a synergy of education, leadership and continuous hands-
on observation (Biery et al, 2010). This approach could be 
adapted to thoroughbred horse racing and is outlined below.

1. Awareness training for all race-day personnel. 
The education and empowerment of ‘strappers,’ who 
are responsible for individual animals on race day, is 
absolutely imperative. They should be trained to identify 
the ‘hot’ horse, understand the possible progression to 
EHI, be able to perform the correct cooling procedures 
and decide whether the horse should be presented to 
the veterinarian. 

2. Leadership. Exertional heat illness prevention is 
considered by the US military to be a leadership issue. 
Their directive states that policy initiatives must come 
from the highest level of the organization and that 
operational risk management needs to be performed 
for every event where heat-related illness is a possibility. 
In regard to racing, stipendiary stewards responsible 
for race-day protocol may modify programs to suit 
the conditions of the day and the chief veterinarians 
can institute informed and pro-active race-day policy 
regarding the care of horses. The welfare of all animals 
should be the main priority.

3. Observation. In adverse weather conditions there 
needs to be continuous hands-on observation for 
individual risk assessment. In some circumstances this 
might require additional staff to inspect every horse in 
the post-race period. Cuddy and colleagues (2013) used 
heart rate and skin temperature, which are objective 
measurements, to identify risk. As shown in Figure 4 
above, there are other subjective assessments such as 
skin wettedness, skin blood flow and perceived level of 
distress, which are also relevant to that assessment. It is 
suggested by this author that the coupling of subjective 
and objective data can accurately identify a horse with 
impending heat illness.

4. Treatment priorities must be goal focused, the 
objective being to remove as much heat as quickly 
as possible in order to interrupt the ‘uncompensable’ 
cascade. This requires the necessary cooling devices 
to be available together with a continuous supply of ice 
and adequate personnel. 

Finally, there is no doubt that EHI in the thoroughbred 
racehorse requires more extensive scientific investigation. 
Nevertheless, such research is difficult if not impossible 
to conduct in the laboratory, not only due to the practical 
difficulties of galloping horses on treadmills at 65 kilometres 
per hour, but also because the risks of severe hyperthermia 
are ethically unacceptable for animal research. Advancing 
our knowledge therefore depends on continued judicious 
investigation in the field, and the author strongly encourages 
other equine veterinarians to participate.
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A D V E RT I S E M E N T

Let’s keep the C&T Series 
broad & interesting!

It’s great to publish C&Ts on cat and dogs, but we 
want the Series to be broad-ranging and interesting, 
to reflect the cases that vets are treating.

Seen any interesting Avian, Exotic, Fish, Llama, Alpaca, 
Pocket Pet, Chook or Large Animal cases lately? If 
so, please write them up and share them with your 
colleagues, compete with visuals and videos if you 
have them. 

It’s been a while since the 
C&T featured ferrets so 
thanks to Alison Wardman 
for contributing these C&Ts.

Please email to elisabeth.
churchward@sydney.edu.au

Phil Lister, CVE’s February 
Member of the month,  
pictured left.
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