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Anaesthesia-induced hyperkalaemia is a relatively recent 
phenomenon documented in healthy greyhounds1-5. 
Hyperkalaemia in dogs is defined as a potassium level 
greater than 5.5mmol/L6, with normal serum potassium 
levels in greyhounds being lower compared to other breeds 
(3.5-4.4mmol/l)7. Progressive increases in serum potassium 
negatively affect the electrical conduction of the myocardium 
and the potential to cause life-threatening arrhythmias, 
including ventricular fibrillation and death if left untreated. 
In addition to the published literature discussed below, 
our clinical staff have also observed this phenomenon in 
greyhounds under anaesthesia in our hospital setting, which 
required intervention. 

Background 
Greyhounds have been heavily featured in the sporting 
arena, making them the most numerous sighthounds in 
Ireland. Historically, greyhound racing and coursing have 
been popular in Ireland. In recent decades, there has 
been growing concern about greyhound welfare and the 
excess of unwanted dogs as a by-product of the industry. 
Animal charity initiatives and public awareness campaigns 
have contributed to the growing popularity of rehoming 
greyhounds as family pets.
From 2008 to mid-2025, 17,809 Irish greyhounds were 
rehomed (figures provided by the Irish Racing Greyhound 
Trust [IRGT] upon request). The number of greyhounds 
being rehomed has been trending upwards, doubling in the 
latter half of this eighteen-year period. The presentation of 
greyhounds has become more common across all types 
of veterinary practices in Ireland. These dogs are now 
more frequently subjected to complex, lengthy general 
anaesthetics in both general and referral practices for 
treatment of conditions often associated with ageing dogs, 
such as dental treatment, advanced diagnostics, or, for 
example, limb amputation due to osteosarcoma, a common 
condition in the breed.
There is currently a changing demographic of greyhound 
owners outside the sporting industry who are investing 
in the veterinary care of older greyhounds, and this shift 
can also impact how these cases are managed. This 
review article aims to present the most recent literature on 
anaesthesia-induced hyperkalaemia in greyhounds and to 
raise awareness among veterinary professionals of the risk 
factors associated with its manifestation.

Greyhounds as anaesthesia candidates 
Greyhounds are physically unique, having been bred 
primarily for athletic performance, and early empirical 
reports suggested that greyhounds responded differently 
to anaesthesia compared to other breeds8,9. Healthy 

greyhounds exhibit significant cardiovascular differences 
when compared with non-greyhounds, including larger 
hearts10, higher arterial blood pressure11 , higher frequency of 
low-grade benign systolic murmurs12, and elevated cardiac 
biomarkers, such as ProBNP13. Other clinicopathological 
distinctions include increased haematocrit, creatinine, 
and SDMA, as well as decreased leukocytes, platelets, 
potassium, sodium, and thyroid hormones14. Approximately 
30 per cent of greyhounds experience delayed post-surgical 
bleeding due to hyperfibrinolysis and weaker clot kinetics15,16. 
They exhibit differences in drug metabolism, in part due to 
their low body fat composition; however, these differences 
mainly result from genetic variations in the breed’s hepatic 
Cytochrome P450 metabolic pathways17,18. Historically, 
malignant hyperthermia in greyhounds triggered by 
anaesthesia was reported in early published case studies19-22. 
However, literature does not support a genetic predisposition 
to malignant hyperthermia; instead, environmental 
factors, including stress, are more likely to contribute to its 
development23,24. 

Anaesthesia-induced hyperkalaemia 
Anaesthesia-induced hyperkalaemia has been reported 
in other species25,26, but it is a rare occurrence in dogs. A 
2023 multi-centre retrospective clinical study reviewed data 
from cases over a seven-year period and identified only 13 
cases of acute hyperkalaemia in non-greyhound dogs under 
anaesthesia27. 
In contrast, an abstract presented at the AVA (Association 
of Veterinary Anaesthetists) conference in 2018 reported 
retrospective data on potassium measurements taken 
between 2013 and 2017 from greyhounds under anaesthesia. 
It found that 36 out of 95 (38 per cent) were hyperkalaemic 
(>5.6mmol), with 29 out of 36 (80 per cent) of the 
hyperkalaemic episodes occurring 120 minutes post-
induction, and seven out of 36 (19 per cent) occurring within 
90 minutes. All dogs received mechanical ventilation, yet 
hyperkalaemia occurred in the absence of respiratory or 
metabolic derangements. All dogs successfully recovered 
and were discharged from the hospital following recognition 
of hyperkalaemia and intervention4.

Published case studies in greyhounds  
Published case studies of acute hyperkalaemia as a peri-
anaesthetic complication in greyhounds involved healthy, 
non-racing, neutered greyhounds of both sexes, aged from 
18 months to nine years. All cases reported anaesthetic 
durations exceeding 90 minutes.
McFadzean (2018)3 reported on a greyhound requiring 
diagnostic imaging due to suspected cervical spine 
pathology. The first episode of hyperkalaemia (7.89mmol/L) 
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Same dog,  image of ECG trace during hyperkalaemic episode 
under GA requiring intervention. Author’s own image used with 
owner’s permission. 

was identified 90 minutes into the anaesthetic, due to 
bradycardia, second-degree atrioventricular block, and 
hypotension. The patient’s potassium levels normalised 90 
minutes after initiation of treatment with calcium gluconate 
to protect the myocardium, and glucose infusions and insulin 
to reduce blood potassium levels. The patient was recovered 
from anaesthesia prematurely but required further surgery 
and therefore underwent a further anaesthetic 45 hours 
later for cervical spine decompression surgery. Increasing 
potassium was observed once again, reaching a peak of 
6.6mmol/L. Bradycardia with increased T-wave amplitude 
was noted on the electrocardiogram (ECG). Treatment was 
initiated with insulin and glucose infusions, the surgery was 
completed, and the dog recovered without complications.
Jones (2019)5 describes similar scenarios, where two 
different greyhounds underwent dental treatment years 
apart, where five separate general anaesthetics were 
described. All baseline potassium levels were normal, and 
increases in potassium under anaesthesia ranged between 
7.2 and 7.7mmol/L and were identified between a timeline 
of 120 to 210 minutes. One incidence of bradycardia and 
two incidences of loss of P-waves were observed. In all 
instances, the dogs recovered without complications, 
with potassium levels returning to normal within hours of 
gaseous anaesthesia cessation, and no treatment other than 
intravenous saline boluses.
A case published in 2023 by Pye & Ward1 involved a young 
greyhound requiring anaesthesia for a forelimb fracture 
repair. A sudden drop in heart rate accompanied by loss of 

P-waves on the ECG occurred 150 minutes post-induction. 
Venous blood gas revealed a severe hyperkalaemia 
(8.2mmol/L). Initially, atropine was administered as an 
emergency intervention to treat bradycardia, followed by 
a calcium gluconate infusion. The patient was promptly 
recovered from inhalant anaesthesia, and a glucose infusion 
commenced in recovery. Potassium returned to within 
normal range within 70 minutes following recovery from 
anaesthesia. The patient recovered and was discharged 
without complications.
The final case published by O’Neill (2024)2 was a young, 
healthy greyhound undergoing dental treatment. An acute 
bradycardia was observed 140 minutes post anaesthesia 
induction. A severe hyperkalaemia of 9.5mmol/L was 
recorded on a venous blood gas analysis.  Calcium 
gluconate and atropine were administered as an emergency 
intervention, followed by glucose infusions and a 10mL/kg 
saline bolus. Tachycardia and ventricular tachycardia were 
observed during the recovery period. Intravenous lidocaine
was required to treat ventricular tachycardia, and oral 
gabapentin to reduce stress and anxiety. Potassium returned 
to normal 120 minutes following recovery from anaesthesia, 
and no further complications were observed.
Recent correspondence in a veterinary anaesthesia 
publication proposed a novel treatment for this form of 
hyperkalaemia in greyhounds28. The authors hypothesised 
that administering the inhalational β2-adrenoreceptor 
agonist salbutamol would reduce potassium levels by 
promoting potassium influx into cells through the drug’s 
activation of the Na/K-ATPase pump. Salbutamol has 
been suggested as an option for emergency treatment of 
hyperkalaemia in humans and has been shown to decrease 
potassium concentrations in normokalaemic dogs29. The 
authors tested this hypothesis in a healthy greyhound that 

Six-year-old greyhound that suffered an episode of acute 
hyperkalaemia under GA. Author’s own image used with owner’s 
permission.
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developed hyperkalaemia while undergoing orthopaedic 
surgery. The hyperkalaemia was mild, and following the 
administration of salbutamol while the patient remained 
under general anaesthesia, potassium levels decreased over 
the subsequent 90 minutes (K+ 5.9 to 4.3).
Furthermore, a 2025 publication documenting the 
accidental aspiration of soda lime granules during routine 
general anaesthesia in a greyhound described how the 
patient required treatment for hyperkalaemia two hours 
after induction. Although this was not the primary focus 
of the case study, anaesthesia time was extended, and 
hyperkalaemia was observed, necessitating intervention30.

Aetiology
Greyhounds appear to be at higher risk of developing acute 
hyperkalaemia under inhalant anaesthesia, which highlights 
the need to consider hyperkalaemia as a differential 
diagnosis for bradycardia and arrhythmias that occur under 
anaesthesia in this breed.
Currently, the exact aetiology of this form of hyperkalaemia 
in greyhounds remains unclear.
Increased potassium load, decreased potassium excretion, 
or transcellular shift are the primary mechanisms which can 
lead to hyperkalaemia. 
The use of alpha-2 agonists has been suggested as a 
potential contributor to hyperkalaemia due to their known 
effects on potassium homeostasis and their inhibition of 
insulin. However, alpha-2 agonists were not administered to 
every greyhound in the aforementioned case studies, nor to 
the majority of the 95 greyhounds included in the AVA 2018 
abstract data. In addition, a study involving 24 greyhounds 
undergoing ovariohysterectomy described how they received 
a constant-rate infusion of dexmedetomidine alongside 
alfaxalone total intravenous anaesthesia for in excess of 90 
minutes, and no signs of hyperkalaemia were reported in any 
dog31.
Currently, there is no definitive link between alpha-2 
administration and acute hyperkalaemia during anaesthesia 
in greyhounds, nor is it clear whether these drugs contribute 
to its manifestation or exacerbation. However, further 
investigation into the impact of medications cannot be 
dismissed.
Respiratory depression and hypercapnia leading to 
respiratory acidosis, along with surgical tissue damage 
causing intracellular-extracellular potassium shifts, may 
be contributory factors. However, these are common 
occurrences during anaesthesia and surgery in dogs, and 
this phenomenon is far less frequently observed in other dog 
breeds. 
Underlying renal impairment was not implicated in any 
of the greyhounds featured in the published greyhound 
case studies, and all patients were on intravenous fluid 
therapy during anaesthesia.  However, the unique renal 
physiology of greyhounds may contribute to the aetiology 
of the condition. Prior research has shown that greyhounds 
exhibit lower resting aldosterone levels and reduced plasma 
renin activity ratios compared to non-greyhound dogs; the 
authors proposed that the downregulation of aldosterone 
levels is a natural response to the inherently lower sodium 
levels present in greyhounds32. Given that aldosterone plays 
a role in potassium excretion in the renal distal tubule and 
collecting duct, further research is necessary to ascertain 

the connection between these anomalies and potassium 
homeostasis under general anaesthesia in greyhounds. 
Previous studies in human patients and rats indicate that 
circulating aldosterone concentrations increase by 2.5 to five 
times in response to general anaesthesia, with significantly 
elevated levels in patients undergoing surgery33. The 
question remains whether a particular cohort of greyhounds 
has diminished adrenal capacity to respond to rising 
potassium levels and whether the genesis of this acute form 
of hyperkalaemia has a genetic basis or is triggered by a 
particular drug such as inhalant anaesthesia. 

Future study
It would be reasonable to consider a familial component 
to this condition, and it has been suggested that only 
greyhounds from specific regions are affected. However, this 
hypothesis is problematic due to the large number of ex-
racing greyhounds that have been exported from areas such 
as Ireland for re-homing, primarily across Europe and the 
United States, making it challenging to disentangle lineage 
origin.
Genome sequencing of greyhounds affected by 
hyperkalaemia under general anaesthesia is currently 
underway in the University of Minnesota College of 
Veterinary Medicine, aiming to identify a genetic contributor 
to the condition. 
Another proposed study, suggested by a different group of 
researchers, that did not come to fruition, involved comparing 
serial measurements of aldosterone concentrations during 
anaesthesia and surgery in greyhound and non-greyhound 
dogs to investigate potential differences in serum aldosterone 
levels between the breeds in response to these conditions. 
Previously, this phenomenon in greyhounds may have been 
underdiagnosed due to the lack of routine anaesthetic 
monitoring, particularly ECG or electrolyte monitoring. The 
rise in reports of this form of hyperkalaemia is probably 
attributable to the increased number of complex procedures 
requiring longer general anaesthesia and the overall rise in 
greyhounds kept as companion animals. 
To conclude, in the interest of greyhound welfare and based 
on the literature discussed, a strong recommendation is made 
for serial potassium monitoring in greyhounds undergoing 
anaesthesia for more than 60 minutes. Increased awareness 
and recognition of the condition are crucial, with routine 
ECG monitoring and the preparation of a treatment plan for 
prolonged anaesthesia advised.
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1.	 GREYHOUNDS HAVE A LOWER BASELINE OF 
SERUM POTASSIUM COMPARED TO NON-
GREYHOUND DOGS

A.	 True 
B.	 False

2. 	 GREYHOUNDS HAVE INCREASED LEVELS OF 
THYROID HORMONES AND LEUKOCYTES 
COMPARED TO  NON-GREYHOUND DOGS

A.	 True 
B.	 False

3. 	 ECG TRACES COMMONLY OBSERVED 
ACCOMPANYING HYPERKALAEMIA ARE:

A.	 Bradycardia
B.	 Loss of P-waves
C.	 High amplitude T-waves 
D.	 All of the above

4. 	 HYPERKALEMIA CAN BE TREATED WITH:
A.	 Insulin
B.	 Glucose infusions 
C.	 Calcium gluconate 

5.	 THE AVERAGE TIME PERIOD OF PUBLISHED 
CASE STUDIES IN WHICH GREYHOUNDS WERE 
IDENTIFIED AS HYPERKALAEMIC WAS:

A.	 30 minutes 
B.	 60 minutes 
C.	 90 minutes

Reader Questions and Answers

ANSWERS: 1A; 2B; 3D; 4A AND B; 5C.


