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Abstract

A 7-month-old dog presented with a 10-minute history of upper respiratory tract
obstruction and secondary loss of consciousness in the minute before its arrival to the
hospital. The dog was found to be dead on arrival. Cardiopulmonary resuscitation was
initiated, which led to successful return of spontaneous circulation 20 minutes later,
with subsequent regain of consciousness. Symptomatic therapy and supportive care
were provided for 3.5 weeks before discharging the dog into the care of its owners.
Despite having made an initial improvement, it was subsequently euthanised 4 weeks
later due to persistent severe neurological deficits. Although the neurological improve-
ment was not deemed sufficient for the dog to have a good quality of life, this case report
highlights that return of spontaneous circulation after out-of-hospital cardiac arrest
and a prolonged period of cardiopulmonary resuscitation is feasible, and neurological
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BACKGROUND

Out-of-hospital cardiac arrest (OHCA) is defined as a loss
of functional cardiac mechanical activity in association with
an absence of systemic circulation, occurring outside of a
hospital setting.! Common causes of OHCA in small ani-
mals include trauma, asphyxiation and exacerbation of severe
critical illness, such as sepsis.” Death often results from
asphyxiation due to compromise of the major airways lead-
ing to severe hypoxemia and subsequent cardiopulmonary
arrest (CPA). Reported survival rates of OHCA range from
7% to 30% in people."** Successful resuscitation is time-
dependent and early recognition of OHCA, with contact of
emergency medical services (EMS), provision of bystander
cardiopulmonary resuscitation (CPR) and defibrillation, all
play an important role in improving survival rates in people.’
So far, only one veterinary study has reported return of
spontaneous circulation (ROSC) and survival to discharge
in dogs and cats suffering OHCA. However, none of the
animals suffering OHCA survived to discharge.® This dis-
crepancy in outcome between people and dogs/cats has been
linked to the cardiopulmonary arrest cardiac rhythm; while
in people, ventricular fibrillation (VF) is the most com-
mon initial rhythm of cardiac arrest, non-shockable rhythms
such as pulseless electrical activity (PEA) and asystole are
more common in dogs.” In addition, activation of EMS and
provision of bystander CPR are still very limited in veteri-

improvement thereafter is possible.

asphyxiation, cardiopulmonary arrest, resuscitation

nary medicine, and speed of arrival to hospital is suspected
to be slower, likely contributing to lower survival rates in
dogs.

Neurological prognostication after ROSC can be challeng-
ing, and is especially unreliable in the first 24 hours. The
European Resuscitation Council and European Society of
Intensive Care Medicine guidelines published in 2021 rec-
ommend delaying neurological prognostication for at least
72 hours after ROSC as well as using a multimodal approach,
including a combination of clinical examination, neuroimag-
ing, neurophysiological testing and biomarkers.® Repeated
neurological evaluation of the patient without sedation is
paramount to prevent falsely pessimistic predictions and
premature discontinuation of life support for patients who
might go on to have a neurologically meaningful recovery.**
This case report documents the successful cardiopulmonary
resuscitation of a dog after an OHCA due to upper airway
obstruction by a foreign body.

CASE PRESENTATION

A 7-month-old, male, entire cocker spaniel presented to a uni-
versity teaching hospital, with a 10-minute history of signs
of asphyxiation and collapse, after snatching a large piece of
cheese from the owner’s kitchen. The owners reported that the
dog had lost consciousness in the minute before their arrival to
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the hospital. On presentation, it was unresponsive, and triage
assessment revealed CPA.

TREATMENT

Basic CPR was initiated immediately, with external chest
compressions performed on the highest point of the thorax,
aiming for 100 compressions per minute. Upon attempting
endotracheal intubation, a large piece of cheese was visualised
in the pharynx causing airway obstruction. Manual removal
of the foreign body was performed, and after successful endo-
tracheal intubation, intermittent positive-pressure ventilation
was initiated, with 100% oxygen 2 minutes after presenta-
tion. Venous catheterisation of the lateral saphenous vein
was accomplished at the same time. Venous blood gas anal-
ysis was performed, and it revealed a marked mixed acidosis
with a pH of 6.997 (base excess of —10.6 mmol/L [refer-
ence range: —2 to +2 mmol/L]; HCO;~ of 131 mmol/L
[reference range: 18-24 mmol/L]; partial pressure of CO, of
84.5 mmHg [reference range: 37-47 mmHg], hyperkalaemia
[5.3 mmol/L; reference range: 3.6-4.6 mmol/L], hypercal-
caemia [1.46 mmol/L; reference range: 1.13-1.33 mmol/L] and
hyperlactatemia [8 mmol/L; reference range: <2.5 mmol/L]).
Arterial blood gas sampling was not attempted at that point.
Atropine (0.04 mg/kg intravenously [IV]; atropine sulfate
600 ug/mL, Hameln, Germany), initially chosen as an increase
in vagal tone secondary to before death was initially deemed
possible, was administered 3 minutes after CPR initiation,
followed by adrenaline (0.01 mg/kg IV; dilute adrenaline
[epinephrine] injection 1:10,000, Martindale Pharma, UK)
4 minutes later. Venous blood gas analysis at that timepoint
showed a marked respiratory acidosis. Conventional mon-
itoring, including electrocardiogram (ECG), end-tidal CO,
(ETCO,) and pulse oximetry, was instituted, and PEA was
determined as the first documented rhythm 3 minutes into
CPR. Initial ETCO, was 26 mmHg, and remained above
17 mmHg throughout the course of the CPR. Nine minutes
after initiation of CPR, the ECG showed conversion of the
cardiac rhythm to VE and transthoracic biphasic defibrilla-
tion at 50 Joules (3.5 J/kg) was performed 2 minutes later.
However, no change of rhythm was noted, and a second
defibrillation shock was performed after a 2-minute cycle of
cardiac compressions, with an increase in energy to 70 Joules
(5 J/kg) without successful conversion. Manual compressions
were continued for a further 2 minutes, and a third attempt
of defibrillation with 70 Joules was conducted subsequently.
No response was noted, and another 2-minute cycle of car-
diac compressions was performed. Subsequent ECG analysis
showed persistent VF and refractory VF was presumed. At
that point, medical defibrillation was attempted, with admin-
istration of amiodarone (1.5 mg/kg I'V; Nexterone 1.5 mg/mL,
Baxter Healthcare, USA), and manual compressions were con-
tinued for another 2 minutes until the next ECG analysis.
No successful conversion was seen, and a fourth defibrillation
attempt was made (70 Joules), followed by ongoing cardiac
compressions. This resulted in successful conversion of VF
to sinus rhythm and ROSC was achieved 20 minutes after
initiation of CPR.

Upon ROSC, the dog started breathing spontaneously.
However, manual ventilation was continued as the ETCO,

LEARNING POINTS/TAKE-HOME MESSAGES

* This case report highlights the potential for
return of spontaneous circulation and neuro-
logical improvement after out-of-hospital cardiac
arrest and prolonged cardiopulmonary resuscita-
tion efforts.

Finding an appropriate sedation protocol for
patients following return of spontaneous circula-
tion can be challenging, but current literature sug-
gests that dexmedetomidine might be preferable to
benzodiazepines.

Neurological prognostication in canine survivors
of cardiopulmonary arrest is difficult, and data
addressing this issue and guiding veterinary and
owner decision-making are scarce.

Limited improvement in neurological deficits is
possible despite intensive rehabilitation effort,
emphasising the urgent need for improved means
of prognostication to avoid prolonging care if
outcome is likely to be poor.

was 80 mmHg. On suctioning of the endotracheal tube,
gross pulmonary haemorrhage was noted, and thoracic
point-of-care ultrasound revealed multiple B-lines bilaterally,
with a shred sign on the right hemithorax, considered to be
consistent with pulmonary contusions. Fifteen minutes fol-
lowing ROSC, venous blood gas analysis was performed show-
ing a marked mixed acidosis, with a pH of 6.787 (base excess
of —25.1 mmol/L [reference range: —2 to +2 mmol/L] and
partial pressure of CO, of 63.7 mmHg [reference range: 37-
47 mmHg], hyperglycaemia [21.4 mmol/L; reference range:
4.7-7.3 mmol/L] and hyperlactatemia [15 mmol/L; reference
range: <2.5 mmol/L]). Bicarbonate deficit was calculated via
standard formula (deficit = [base deficit] X [weight in kg] X
0.3), and 9 mL (one third of calculated dose) of sodium bicar-
bonate (sodium bicarbonate 8.4%, B. Braun, UK) was diluted
in saline (1:2) and was administered over 20 minutes to treat
the metabolic component of the acidosis. The manual venti-
lation rate was increased to manage the respiratory acidosis.
Mechanical ventilation was discussed with the owner and the
recommendation made to pursue this treatment should the
ventilation ability of the dog not improve to an acceptable level
within an hour. Hypotension with a systolic blood pressure of
60 mmHg was noted on Doppler sphygmomannometry blood
pressure assessment, and so a noradrenaline constant-rate
infusion (CRI) (0.2 ug/kg/min IV; noradrenaline 1 mg/mL,
Hospira, UK) was started alongside intravenous fluid therapy
with Hartmann’s solution (2 mL/kg/h).

The dog was transferred to the intensive care unit, and
approximately 2 hours after establishment of ROSC, the dog
started to ventilate appropriately, determined initially by
ETCO,, leading to successful extubation 1 hour later. At that
time, the dog was hypothermic, with a core temperature of
35.9°C. Targeted temperature management (TTM) was used,
refraining from actively warming the dog, but rather allowing
the patient to slowly rewarm, with a core temperature goal
of less than 37°C for the next 24 hours. For ongoing oxygen
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support, nasal cannulae were placed bilaterally and a rate
of 140 mL/kg/min was chosen initially, aiming for a pulse
oximetry reading of 94%-98%, as advocated by the current
RECOVER guidelines.” The dog regained consciousness at
approximately 3 hours after ROSC, with a modified Glasgow
coma scale (MGCS) of 14/18. The dog began intermittently
vocalising, and a dexmedetomidine CRI at 0.25 ug/kg/h
(Dexdomitor 0.5 mg/mL, Vetoquinol, UK) was started,
which was increased to 1 ug/kg/h over the following 2 hours.
Physiotherapy in the form of passive range of motion and
recumbency care (turning, bladder assessment and oral care
every 4 hours, eye lubrication every 2 hours) was initiated.
As the non-invasively measured blood pressure increased
to 150 mmHg, the noradrenaline infusion was stopped at
3 hours after ROSC. Continual vocalising episodes and rest-
lessness were treated with midazolam (CRI at 0.2 mg/kg/h;
Hypnovel 10 mg/2 mL, Neon Healthcare, UK) and methadone
boluses (0.1 mg/kg IV every 4 hours; Synthadon 10 mg/mL,
Animalcare, UK) to increase patient comfort and provide
analgesia. Antiemetic therapy with maropitant (1 mg/kg IV
every 24 hours; Prevomax 10 mg/mL, Dechra Veterinary
Products, UK) was administered to limit the risk of aspiration
pneumonia. Venous blood gas analysis was repeated 5.5 hours
after ROSC, and it reported a mild respiratory acidosis with a
pH of 7.290 (base excess of —1 mmol/L [reference range: —2
to +2 mmol/L]; HCO;~ of 21.9 mmol/L [reference range: 18-
24 mmol/L]; partial pressure of CO, of 53.2 mmHg). Glucose
(5.6 mmol/L [reference range: 4.7-7.3 mmol/L]) and lactate
(1.9 mmol/L [reference range: <2.5 mmol/L]) levels had
decreased to within normal limits. Arterial blood gas analysis
was performed 8 hours after ROSC. A PaO, of 125 mmHg,
PaCO, of 43.1 mmHg and near normalisation of the acid-base
status (pH of 7.339 [reference range: 7.350-7.470]; base excess
of —2.6 mmol/L [reference range: —2 to +2 mmol/L]; HCO;~
of 22.2 mmol/L [reference range: 18-24 mmol/L]) was seen.
The nasal cannulae oxygen flow rate was slightly decreased to
105 mL/kg/min.

Twenty-four hours after CPR, the dog was recumbent and
non-responsive to visual and auditory stimuli. There was an
absent menace response bilaterally, an absent direct pupillary
light reflex (PLR) in the left eye and a slow direct PLR in the
right eye. Occasional paddling of all limbs was observed. A
midazolam bolus (0.25 mg/kg IV) was administered, and the
midazolam CRI was increased (to 0.3 mg/kg/h). In addition,
an initial loading dose of levetiracetam of 60 mg/kg IV fol-
lowed by 20 mg/kg IV every 8 hours (Keppra 100 mg/mL, UCB
Pharma, UK) was administered. A naso-oesophageal feeding
tube was placed to facilitate nutritional support. Electroen-
cephalography was performed under sedation (midazolam
CRI at 0.3 mg/kg/h, dexmedetomidine CRI at 0.5 ug/kg/h,
methadone 0.05 mg/kg IV every 4 hours, levetiracetam
25 mg/kg IV every 8 hours) on Day 2 after resuscitation,
and revealed no evidence of epileptiform activity. Discon-
tinuous low-voltage background activity of approximately
15 uV was observed. A thoracic left lateral radiograph was
performed for confirmation of accurate feeding tube posi-
tion, which reported diffuse multifocal pulmonary opacities.
Non-cardiogenic pulmonary oedema, pulmonary contusions
and pneumonia were listed as possible differential diag-
noses. Repeated arterial blood gas analysis on room air
showed a near normalisation of PaO, (78.8 mmHg) and mild

hypocapnia (PaCO, of 34.4 mmHg), and oxygen support was
discontinued at that stage.

Seven days after ROSC, the dog was cardiovascularly sta-
ble, had been successfully weaned from oxygen support, the
midazolam infusion had been discontinued, repeated neu-
rological examinations documented mild improvements and
physiotherapy had been initiated. The dog had regained nor-
mal PLRs bilaterally, and was able to raise its head and take
a few steps with the thoracic limbs when supported. Volun-
tary urination and defecation were recorded. However, the
menace response remained absent bilaterally, and recurrent
episodes of marked apparent distress and dysphoria with
vocalisation were observed. Repeated thoracic radiography
showed a resolution of the previously noticed pulmonary
opacities.

At the beginning of the second week, further dysphoric
episodes were treated with multiple boluses of midazolam
(0.1-0.3 mg/kg IV). Thereafter, the dog’s dysphoric episodes
were exacerbated, with an increase in frequency and intensity,
including severe paddling of all limbs, unmotivated bark-
ing and howling. Electroencephalography was repeated under
sedation (midazolam 0.3 mg/kg IV, acepromazine 5 ug/kg IV,
levetiracetam 25 mg/kg IV every 8 hours), with recording
over 4 hours; no epileptiform activity was observed with con-
tinuous background activity of approximately 15 uV. At this
stage, it was elected to discontinue all sedative and anticon-
vulsant drugs that might contribute to the observed dysphoric
episodes.

Over the following 7 days, the frequency and intensity of
the dysphoric episodes decreased. By the end of the second
week, further improvements in neurological status had been
observed, with improving tetraparesis and the ability to eat a
soft diet with assistance.

OUTCOME AND FOLLOW-UP

The patient was discharged to the owner 25 days after ROSC.
At this time, the dog had lost a total of 3.5 kg throughout the
hospitalisation period from 14.1 to 10.6 kg at discharge.

On re-evaluation 2.5 weeks after hospital discharge, the
dog was able to eat more solid food, and the bodyweight had
increased to 11.7 kg. Although a persistent tendency to circle
to the left was noted, the tetraparesis had further improved
and the dog was able to run on non-slippery surfaces. The
owners reported that the dog showed signs of excitement on
the owner’s return home and was also beginning to alert them
when it needed to urinate or defecate. On neurological exami-
nation, the dog appeared to be more aware of its surroundings,
but remained non-visual, and a resting horizontal nystagmus
with the fast phase to the right was noted.

Unfortunately, 2 weeks later, no further neurological
improvements were seen, and the owners reported an increase
in frequency of howling, ongoing requirement of assistance
to eat, reluctance to go for walks, frequent compulsive cir-
cling to the left and episodes of defecating in the house.
Given this severity of persistent neurological deficits despite
a prolonged period of intensive rehabilitation, the dog was
euthanased 3 days later at the owners’ request. On postmortem
examination (PME) of the cerebrum and cerebellum, a dif-
fuse, severe cortical necrosis with multifocal neuronal loss and
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perivascular cuffing was noted. In addition, a severe, chronic
granulomatous pneumonia with numerous nematodes, mor-
phologically consistent with Angiostrongylus vasorum, was
present.

DISCUSSION

Successful ROSC after OHCA in veterinary patients is rare,
and this is the first report of a dog surviving to discharge after
experiencing OHCA. In people, a primary cardiac event is
the most likely cause of OHCA, and reported survival rates
range from 7% to 30%.° In contrast, in dogs, CPA as a
consequence of progressive systemic illness or trauma is far
more common, likely diminishing the chances of survival.”
Pathophysiology and aetiologies of cardiac arrest in children
are distinct from adult cardiac arrests, and do not usually
result from a primary cardiac cause.” Instead, asphyxia is
the most common cause of paediatric OHCA." In paediatric
CPA, non-shockable rhythms (asystole/PEA) are far more
common than shockable rhythms (pulseless ventricular tachy-
cardia/VF) (82% and 7%, respectively)'?; whereas in adults,
shockable rhythms account for 21%-25% of all sudden cardiac
deaths.* In a cross-sectional study evaluating prognostic
indicators for dogs and cats with CPA, 61% of dogs had an
initial non-shockable rhythm, while VT/VF was diagnosed in
8%. Therefore, it is possible that pathophysiological processes
in CPA in dogs resemble paediatric CPA more than sudden
cardiac death in adults. Early respiratory support is an impor-
tant feature of paediatric CPR and is also considered essential
in canine CPA victims.!”!* Overall survival rates in paediatric
OHCA are low and range from 6.7% to 10.2%."

In the current case, once conversion of PEA to VF was
noted on ECG, electrical biphasic defibrillation at 3.5 J/kg was
initiated immediately and the dose was increased by 50% at
the next attempt, following current recommendations.”” How-
ever, successful defibrillation could not be achieved and, in
line with the current recommendations for veterinary man-
agement of refractory VF, amiodarone was administered,
and successful conversion to sinus rhythm was achieved
after further defibrillation.”” In children, administration of
either amiodarone or lidocaine is recommended for sus-
tained refractory VE!” The same applies for dogs, although
amiodarone might be the preferable choice, as it outper-
formed lidocaine in two studies.” Amiodarone has been
reported to decrease the defibrillation threshold required to
convert dogs experiencing prolonged VE'® while the use of
lidocaine is associated with an increase in the defibrillation
threshold."”

The aetiology of a cardiac arrest is of clinical significance. It
is well established that asphyxial cardiac arrest results in more
severe brain injury than ventricular fibrillation cardiac arrest
(VFCA) of the same duration.’®! Arterial oxygenation in
asphyxiation decreases with increasing hypercapnia before the
onset of cardiac arrest, whereas oxygenation is usually normal
at the onset of VFCA.!® In people, complete airway obstruc-
tion leads to a fall in PaO, to 30 mmHg after approximately
2 minutes when breathing room air. At a PaO, of 20 mmHg,
apnoea occurs and pulselessness ensues at a PaO, of 10 mmHg.
Therefore, complete airway obstruction when breathing room
air causes clinical death in 5-10 minutes.”’ The asphyxiation

episode of this dog lasted approximately 10 minutes before
CPA ensued and CPR was started, which is in accordance to
the reported timeframe in human medicine. The severe cere-
brocortical necrosis and spongiosis noted histopathologically
were consistent with the proposed hypoxic-ischaemic injury
caused by asphyxiation and CPA.

Pre-existing comorbidity can also impact outcome. Severe,
chronic infection with A. vasorum was reported on PME in
the dog. A. vasorum is a nematode parasite that is excreted
in the faeces of the definitive host as Ll larvae, which are
ingested by slugs and snails, serving as intermediate hosts
for a temperature-dependent development to infectious L3.
Sources of infection for the dog are intermediate hosts,
paratenic hosts or contaminated food. Infestation by L3 lar-
vae is followed by a 30-day migration and a two-stage moult
before adults appear in the lungs. As the dog in the present
case was hospitalised for 3 weeks, subsequently kept under
close observation during rehabilitation by the owners, and
ambient temperatures in the region from the day of discharge
to the day of euthanasia did not surpass 5°C, infection after
asphyxiation seems unlikely but cannot be excluded.”! While
the dog did not show any clinical signs consistent with this
disease, it might have exacerbated hypoxic brain injury at the
time of cardiac arrest. Pulmonary changes on thoracic point-
of-care ultrasound after CPR were noted and presumed to be
consistent with pulmonary contusions, but infection with A.
vasorum is a possible alternative.

TTM is a potential treatment strategy after ROSC, where
the patient’s body temperature is rapidly reduced with the aim
of decreasing neurological injury through the minimisation
of the secondary injury phase.* Mitochondrial dysfunction,
cellular excitotoxicity, oxygen-free radical generation, loss of
calcium ion homeostasis and apoptosis are mechanisms impli-
cated in neurological damage in the post-CPR phase.* Various
studies regarding TTM in humans show conflicting results,
and appropriate selection of candidates for TTM appears to
be important, given that the initial proposed benefit of TTM
could not be reproduced in all patient cohorts and adverse
effects of hypothermia can occur.*??~?* In paediatric patients
who suffered asphyxial OHCA and remained comatose (Glas-
gow Coma Scale <8) after ROSC, 72 hours of TTM was
associated with improved 1-month survival rate and 6-month
neurological outcome compared with normothermia."’ The
RECOVER guidelines for post-arrest care in dogs are in line
with these findings and suggest a beneficial effect of mild ther-
apeutic hypothermia (33°C + 1°C) for more than 12 hours in
dogs that remain comatose after resuscitation.” Given that the
dog in this case report regained consciousness within hours
of ROSC with a MGCS of 14, the decision was made to refrain
from inducing hypothermia but rather to allow the patient to
rewarm on its own and prevent hyperthermia.

Accurate neurological prognostication in canine survivors
after CPR is challenging, and veterinary literature address-
ing this is sparse. However, early and reliable prognostica-
tion of neurological outcome in patients achieving ROSC
is important for managing owner expectations and guid-
ing their decision-making process. Care must be taken
to avoid premature poor prognostication for patients that
could potentially have a favourable outcome. Equally, pro-
longed rehabilitation efforts should be avoided where neu-
rological deficits are likely to remain severe and result in
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compromised quality of life. Absent pupillary, corneal and
motor responses 3 days after adult cardiac arrest were pre-
dictive of poor neurological outcome in comatose patients.”
In children with asphyxial OHCA, initial serum lactate level
less than or equal to 8.88 mmol/L and GCS score 5-8 before
therapeutic hypothermia were significantly associated with
a 6-month favourable neurological outcome.”® To date, no
single factor has proven sufficiently accurate in prognostica-
tion, and a multimodal approach is likely the most helpful
strategy.*'’ Hyperglycaemia after cardiac arrest has been asso-
ciated with a worse outcome in people, and animal studies
have demonstrated worsening of ischaemic brain injury.*”-**
On venous blood gas analysis, hyperglycaemia, although short
lived (<6 hours), was present in this dog.

Delirium, in people, is defined as a syndrome of acute onset
disturbance of consciousness, inattention and change in cog-
nition. It is well documented in people after cardiac arrest.
Development of delirium is associated with increased mor-
bidity and mortality.”” Delirium in veterinary medicine is not
well characterised. However, considering the definition for
people, the dog reported in this study did show marked dis-
orientation, vocalisation and markedly reduced awareness of
its surroundings, which could be regarded as delirium. Treat-
ment strategies are scarce, and therefore efforts to prevent or
minimise delirium are important. Early initiation of physical
therapy decreases post-cardiac arrest delirium and improves
functional outcomes at discharge.”” A light plane of seda-
tion should be targeted when possible, as deep sedation has
been linked to an increase in delirium and mortality, and has
not been associated with improved neurological outcome.”’
Benzodiazepines have been implicated in development and
duration of delirium in critically ill people.’’ In contrast,
a meta-analysis suggests that dexmedetomidine reduces the
incidence of delirium in intensive care patients.’’ A simi-
lar observation was made in the current report. At the time
of reintroduction of midazolam in the treatment strategy,
episodes of delirium were observed to increase in duration
and intensity, and after discontinuation of all sedative drugs,
a reduction in delirium was noted within 48 hours.

Survival to discharge after prolonged non-anaesthesia-
related cardiopulmonary arrest in dogs is rare, and scientific
literature is lacking. The present case of the dog experiencing
successful ROSC after OHCA demonstrates the feasibility of
cardiac rhythm conversion and resuscitation; however, severe
hypoxic brain injury prohibited sufficient recovery during
an 8-week follow-up period. Future studies of neurological
prognostication in these patients are warranted to help clin-
icians in guiding owner decision-making and implementing
appropriate therapeutic treatment strategies.
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MULTIPLE-CHOICE QUESTION

Which of the following is the optimum initial treatment for
a dog with acute onset of ventricular fibrillation as an arrest
rhythm?

POSSIBLE ANSWERS TO
MULTIPLE-CHOICE QUESTION

1. Mechanical defibrillation

2. Electrical defibrillation with a monophasic defibrillator
3. Electrical defibrillation with a biphasic defibrillator

4. Amiodarone

5. Lidocaine

CORRECT ANSWER

c. Electrical defibrillation with a biphasic defibrillator Follow-
ing the current RECOVER guidelines, electrical defibrillation
is the treatment of choice when a ventricular fibrillation
has been diagnosed. Prompt electrical defibrillation has been
associated with a higher rate of ROSC and survival than
no defibrillation; biphasic defibrillation is preferred over
monophasic defibrillation. Immediate defibrillation is recom-
mended if the duration of ventricular fibrillation is 4 minutes
or less, whereas in arrests lasting longer than 4 minutes, one
cycle of cardiopulmonary resuscitation before defibrillation
may help replenish energy substrates and increase the likeli-
hood of successful defibrillation.14 The RECOVER Initiative
is currently working on an update of the existing guidelines.
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