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Nursing the critical patient
Part 2: Case history

Eleanor Haskey Bsscthons) RvN vTs(Ece) vPac A1

Queen Mother Hospital for Animals, The Royal Veterinary College,
Hawkshead Lane, North Mymms, Hertfordshire, AL 7TA, UK

In the previous article we discussed

the nursing process and a framework
that could be applied to nursing the
critical patient. When a critical-care
patient is presented it can be difficult
to ensure that all of the patient’s
individual requirements are addressed,
and frameworks are a great way of
ensuring that things are not missed.
This article will demonstrate how such a
framework should work, using a case as
an example.

Presentation, initial
assessment and
stabilisation

Jaffa, a three-year-old, neutered, male,
domestic short hair cat, weighing 4.2 kg,
was presented to the hospital with severe
facial trauma (Figure 1) following a
suspected road traffic accident. He was
up to date with routine vaccinations and
was previously in good health.

Initial assessment
Respiratory system:

e open mouth breathing

e respiratory rate (RR) 80

o mulffled lung sounds dorsally

e inspiratory and expiratory upper
respiratory tract noise

I Figure 1. The extent of the facial trauma;
the jaw is visibly fractured and there is
significant haemorrhage from the nose, with
exophthalmia of the left eye. © Eleanor
Haskey 2014. All Rights Reserved

Alertness:

e quiet, alert and responsive
e stressed with handling
Perfusion:

e heart rate (HR) 230

o weak peripheral pulses

e blood pressure (BP) 80 mmHg
(measured a couple of hours after
hospitalisation to minimise stress)

e mucous membranes (MM) pale pink
with capillary refill time (CRT)
3 seconds

Other obvious injuries:
o jaw/facial fractures
e haemorrhage from nose and mouth

e trauma to left eye

Initial stabilisation
e placed in an O, cage

e intravenous (IV) line placed peripherally
once Jaffa was more settled

¢ methadone 0.2mg/kg administered IV

o intravenous fluid therapy (IVFT):
shock-rate fluids administered - 10ml/kg
bolus given over 20 minutes twice

Nursing framework

With many trauma cases, we may speculate
but we don't really know what has caused
the patients injuries. What we do know

is that problems can develop after, or go
unnoticed during our initial assessment. It
is vital that we keep reviewing the patients
status to look for new problems that

may have arisen. From the information
gathered during triage of this patient there
was already a list of concerns that needed
to be addressed promptly. The cat was in
hypovolaemic shock, respiratory distress
and pain and there was a concern that
there might be a pneumothorax due to
the muffled lung sounds. The critical-care
framework was used to ensure that all

of the patient’s individual needs were
addressed during hospitalisation.
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1. Fluid balance

Jaffa was presented in a hypovolaemic
state due to blood loss so it was
important to administer the isotonic
fluid boluses (compound sodium lactate)
as detailed previously to restore the
circulating volume. The effectiveness

of the fluid boluses was assessed by
monitoring perfusion parameters such
as heart rate, mucous membranes,
capillary refill time, pulse quality and
blood pressure (BP). Once the patient
was deemed to be normovolaemic
(perfusion parameters within normal
limits), maintenance fluids (compound
sodium lactate) were administered at
2ml/kg/hr. A higher rate of IVFT was
not necessary as there was no evidence
of dehydration. We were also worried
about pulmonary oedema developing, as
there was trauma to the chest and a high
likelihood of pulmonary contusions. The
facial injuries raised concern that the
patient was unlikely to be able to drink,
so IVFT was to be continued until the
face was assessed and we knew whether
oral intake of fluids would be an option.

With any trauma it is important

to monitor for urination. Lack of
urination (anuria) may be the result

of a ruptured bladder or an acute
kidney injury. The patient had a small
bladder on abdominal palpation and
this was confirmed by a FAST (focused
assessment with sonography in trauma)
scan. The patient was given a litter tray
to encourage urination.

2. Cardiovascular system

Perfusion parameters including heart
rate, BP, mucous membranes and
capillary refill times were all monitored
closely to assess the response to
resuscitation. Initially these parameters
were monitored every 15 minutes, and, as
the patient stabilised, the frequency was
reduced to every two hours. The heart
rate normalised (230 to 180 bpm) once
the patient had been given the fluid
boluses and analgesia.

Jaffa presented in hypovolaemic shock
with tachycardia and vasoconstriction.
Once the shock was treated it was
important to monitor for signs of
ongoing problems and to monitor the
trend in his vital parameters, so results
were recorded on the hospital chart.

Once Jaffa was more settled, an ECG
was attached. This was to monitor for
any arrhythmias, because he had a high
risk of myocardial injury. He could
have developed myocardial contusions
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resulting from the trauma to the chest,
myocardial hypoxia secondary to
hypovolaemia or a general increase in
circulating inflammatory chemicals,
which could affect myocardial function.

3. Respiratory system

As the patient presented in respiratory
distress, he was placed in an oxygen-
enriched environment (oxygen kennel)
so that he could be observed with
minimal handling and stress (Figure 2).
Cats are very good at hiding the severity
of their injuries or disease and can
decompensate very easily when stressed.
He remained in this environment for
the first 24 hours due to concerns about
chest injuries (pneumothorax and
pulmonary contusions).

Despite successfully treating his
hypovolaemic shock with fluid boluses
and administering analgesia, his
respiratory rate and effort increased.

A thoracic ultrasound revealed a
pneumothorax, it was decided not to take
radiographs at this stage, as the patient
was unstable and would not withstand the
procedure. Conscious unilateral needle
thoracocentesis was performed, with

140 ml of air being drained. Respiratory
rate and effort improved immediately.

Jaffa was placed back into the oxygen
kennel and respiratory rate and effort
were monitored every hour. A thoracic

Y Figure 2. Jaffa was placed in an oxygen cage shortly
after arrival due to his respiratory distress. © Eleanor
Haskey 20 14. All Rights Reserved
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drain could have been placed if there
had been a concern of ongoing clinically
significant pneumothorax that required
repeat needle thoracocentesis, but this
was not thought to be necessary at the
time. Thoracic imaging was planned for
later that day to look for any additional
injuries, such as rib fractures, ongoing
pneumothorax and contusions.

4. Neurological status

Mentation was assessed during triage.
The cat was quiet, alert and responsive.
In this case it was important to monitor
neurological status as the patient had
obvious head trauma, which could lead to
cerebral haemorrhage. Sometimes, with
raised intracranial pressure, there can be
a ‘Cushing’s reflex’ in which the patient
develops hypertension and bradycardia.
Due to areas of poor perfusion in

the brain, blood pressure increases to
overcome this, intracranial pressure
increases further and vagally mediated
bradycardia develops. Up to this point
the patient had not displayed these
signs but it is a good idea to monitor
mentation, cranial nerve function, heart
rate and BP intermittently. The Modified
Glasgow Coma Scale can be used as

a subjective assessment and scoring
system indicating an improvement or
deterioration in the patient.

There was obvious trauma to the

left eye, with exophthalmia, a lack of
menace response and reduced
pupillary light response. There
was no ulceration on the
cornea seen after fluorescein
staining. A decision was

made to maintain the eye by
keeping it well lubricated with
the application of medication
every four hours and wait for
the swelling and inflammation
to subside until the eye could
be assessed properly for vision
and impairment.

5. Glucose and electrolytes
A venous sample was taken
shortly after triage for blood
gas, glucose and electrolyte
analysis: this showed no
major electrolyte or glucose
imbalances. Blood lactate was
slightly elevated as the patient
was in shock. Parameters
were rechecked later that day
after resuscitation and the
mild hyperlactataemia had
normalised. Electrolyte and
glucose levels were checked
daily and potassium was
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supplemented at a rate of 20 mmol/l
(in compound sodium lactate at
2ml/kg/hour) to prevent hypokalaemia
as the patient was on fluids and not
eating.

6. Red blood cells and coagulation
The patient had presented in
hypovolaemic shock as a result of
blood loss. Packed cell volume (PCV)
and total solids TS were 25% and

60 g/dl on presentation. After 12 hours
(fluid resuscitation) the PCV was
rechecked and it had decreased to 18%.
By Day 2 it had further decreased to
15% and the haemoglobin count was
5.3 g/l. Given that the patient was to
undergo anaesthesia, advanced imaging
and surgery, it was decided that a
transfusion would be appropriate given
the ongoing reduction in PCV.

There were two options for increasing
oxygen-carrying capacity: administration
of whole feline blood or Oxyglobin.

As the patient had lost whole blood,

we chose to replace like with like. Had
we not had a suitable donor available,
Oxyglobin could have been used to
increase oxygen-carrying capacity.

Jaffa was blood typed using an

Alvedia typing kit - and was type A.

A donor cat was arranged so that 50 ml
of whole blood could be collected

and administered as a whole blood
transfusion. The patient was monitored
closely for signs of a transfusion reaction.
Intravenous fluid therapy was paused

for the duration of the transfusion as
compound sodium lactate contains
calcium which would bind with the
citrate in the blood transfusion and cause
blood coagulation if given through the
same IV line. There was also a concern
that the patient could develop volume
overload due to the volume of fluid being
administered, so respiratory rate was
monitored and chest auscultation was
frequently carried out. PCV following
transfusion was 20%.

A complete blood count to assess platelets
and white blood cells was carried out on
Day 2 (prior to the blood transfusion).
Clotting factors were not tested as there
was no evidence of a coagulation issue
but could have been considered if we
were concerned about disseminated
intravascular coagulation (DIC). It was
important to monitor the patient for
signs of ongoing bleeding and, in this
case, we were likely to see melaena due
to the patient swallowing blood from the
nasopharynx.
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7. Immune system, antibiotics and
infection control

Given the nature of the patient’s
injuries, there was concern with

regard to infection. There was no
evidence of immunosuppression on the
complete blood count, but, due to the
presence of open wounds and multiple
co-morbidities, a decision was made to
barrier nurse the patient. Amoxicillin
clavulanic acid was administered
intravenously at 20 mg/kg three times
daily because of the open face wounds.
These were swabbed and cultured so
that the correct antibiotic could be
administered once a result was available.

8. Renal system

A basic blood screen including
biochemistry, PCV/TS and venous

blood gas was taken during triage of the
patient. There was no evidence of renal
disease (normal urea and creatinine)

on this sample. The following day,

prior to the blood transfusion, serum
biochemistry was run at the same time
as the complete blood count. Due to

the shock and hypotension when the
patient was admitted, it was important
to check that there was no evidence of
acute kidney injury. The patient had
been on intravenous fluid therapy so that
hydration could be maintained and urine
output was closely monitored.

Given that there was little concern over
renal function, the risk associated with
the placement of an indwelling urinary
catheter outweighed the benefits that
would have been gained.

9. Gastrointestinal system

The trauma, hypovolaemia and hypotension
meant that there was a concern that this
patient might develop gastric ulceration.
For this reason, the administration of
meloxicam was avoided until several days
into recovery, when the patient was more
stable. It was not easy to monitor for

signs of gastrointestinal ulceration, as the
patient had been bleeding and swallowing
blood, which led to melaena. However the
patient was monitored for signs of nausea
associated with swallowing the blood from
the back of the nasopharynx.

10. Nutrition and albumin

Nutrition was a challenge in this
patient due to the facial trauma. He
was assessed with a body condition
score (BCS) of 6/10 and albumin was
measured on Day 2 when the serum
biochemistry sample was taken. It was
at the lower end of the reference range.
The likely reason for this is that the
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patient had bled and there had been
ongoing loss from his oozing wounds.

A decision was made to place an
oesophagostomy tube at the time of
surgically repairing his jaw, to allow enteral
nutrition and prevent the albumin levels
from dropping further. An oesophagostomy
tube was chosen so that we could bypass
the patient’s facial trauma and use as

much of the gut as possible for digestion.
Oesophagostomy tubes are typically well
tolerated and owners can be taught how

to manage them at home. A nutritional
feeding plan was calculated with a resting
energy requirement (RER) of 196 kcal per
day (4.2kg x 30 + 70).

A liquid convalescence diet was chosen.
As there had only been a very short time
period of starvation (36-48 hours), the
feeding plan was started at 50% on Day 1
and 100% on Day 2 to maximise calorie
ingestion (Figure 3). Body condition
score and weight were monitored and
the plan was adjusted as necessary to
maintain the patient’s weight.

11. Drugs and drug metabolism

The patient had been weighed on
admission so that we had a correct weight
for dosing purposes. There was no evidence
of liver or kidney injury so the metabolism
and excretion of drugs in this patient
should have been normal. Despite the
borderline low albumin, we assumed that
protein binding of drugs would be normal.

The nursing team was fully briefed on
the drugs they were administering,

I Figure 3. Jaffa being fed via his
oesophagostomy tube post-surgery whilst
in the hospital. © Eleanor Haskey 2014.
All Rights Reserved
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why they were being given and the side
effects/complications that might be seen.

Drugs were administered via the
intravenous route as it would have
been inhumane and unethical to
administer the medications orally, due
to Jaffa’s injuries and the presence of
an intravenous cannula pre-empted
the need for multiple injections via
other routes. Once the patient was in
the recovery phase, oral preparations
could be given crushed via the
oesophagostomy tube but care was taken
not to cause a blockage in the tube.

12. Analgesia and stress

The patient was initially given methadone
at 0.2mg/kg IV due to the severity of his
injuries. The Colorado Cat Pain Scale
was used to score the patient at 4-hourly
intervals. After surgery on Day 3, opioid
analgesia was changed to buprenorphine
at a dose of 0.02mg/kg IV.

Lidocaine was infused into the
subcutaneous space prior to
thoracocentesis to minimise discomfort
during the procedure and to prevent
the risk of having to dose an unstable
patient with sedatives.

A decision to administer meloxicam

at a dose of 0.1 mg/kg IV was made

24 hours post-surgery as renal function
was deemed to be normal and perfusion
parameters had been stable since the
blood transfusion.

Jaffa was given a bed inside a box to sleep
in (Figure 4) and a Feliway diffuser was
plugged in to infuse the cat ward.

I Figure 4. Jaffa was hospitalised in a spacious
kennel with a comfortable bed in a quiet,
cat-only area to minimise stress. © Eleanor
Haskey 2014. All Rights Reserved
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13. Mobilisation and physiotherapy
The patient was ambulatory and it

was not necessary to implement a
recumbent-patient management plan.
Once the patient had undergone surgery
he was encouraged to move around by
having time out of the kennel to roam
around in a supervised manner, in
order to help with lymphatic and blood
flow and reduce muscle wastage due to
prolonged immobility. This intervention
was combined with grooming and helped
the patient to develop normal cat-like
behaviour. This type of enrichment

can prevent patients from becoming
depressed whilst in the hospital.

Temperature was monitored daily
(more frequently during the blood
transfusion).

14. Wound care, tubes, lines and
drains

All wounds were handled with gloves to
avoid the risk of nosocomial infection.
Wounds were kept clean and dry and
assessed daily for signs of improvement.

A peripheral IV catheter was placed
during triage so that drugs, fluids and
blood could be administered. A central
line was not placed, due to the head
trauma and possible risk of raised
intracranial pressure.

The IV catheter and oesophagostomy
tube were checked twice daily by
unwrapping the bandaging material,
observing the skin site and checking

for signs of complications before
re-wrapping. It is important to remove
any tubes, lines or drains as soon

as possible. Once the patient was
comfortable and analgesia had been
reduced, fluids and medications could

be given via the oesophagostomy tube,
meaning that the peripheral IV line
could be removed. A long-stay saphenous
catheter, which would have allowed IVFT,
drug administration and needle-free
blood draws, could have been considered,
but was not thought necessary.

15.TLC

Jatfa was unable to groom himself, so
it was important that he was groomed
by us and that his face was kept clean
and free from discharge. He was a
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friendly chap who enjoyed a cuddle
and, during quieter times of the day, he
would come out of his bed for a cuddle
on a nurse’s lap. The cat-ward area was
kept quiet and free from dogs, and the
lights were dimmed overnight to mimic
the ‘normal day’ and to encourage rest
and sleep.

Conclusion

Jaffa spent six days in the hospital after
surgical repair of his jaw fractures.

His eye was assessed before discharge
and thought to be non-viable. He was
discharged with his feeding tube for the
owners to manage at home and he was
booked in for repeat imaging of his head
four weeks later. He was discharged with
the remainder of his course of antibiotics
and meloxicam.

He made a great recovery after his
serious injuries despite losing the

sight in his left eye. The critical-care
framework ensured that whilst he was
hospitalised he received nursing care
and support for his specific injuries.
The framework helped the nursing team
to focus on areas of care that were more
of a priority to him as an individual
and this aided him in a speedy recovery
(Figure 5). Such frameworks cost
nothing to implement in a hospital
setting other than a small amount of
time. They teach the team to use a
dynamic and holistic approach when
presented with the critical patient,
which in turn will build confidence in
the team and a greater rate of success
when treating complicated cases.

I Figure 5. Jaffa on the morning of discharge
from the hospital: the left eye still has a
deficit but the swelling and facial trauma are
much improved. © Eleanor Haskey 2014.
All Rights Reserved
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