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ABSTRACT: The increase in emergency and critical care (ECC) staff; the range 
of ECC qualifications available, and the increasing expectations of owners, has 
led to the increased use of ECC interventions. One such intervention is the FAST 
scan, which is used to identify signs of abdominal or thoracic injury in human 
ECC patients, and progressively, veterinary patients. Therefore there is a need for 
RVNs to understand the procedure.

Introduction
Without ultrasonography, the standard 
investigation for patients with suspected 
abdominal trauma or effusion involves 
radiography and abdominocentesis. In 
these situations, radiography is useful 
for identifying gas within the abdomen; 
however, it is not particularly sensitive 
to small amounts of free abdominal 
fluid, and therefore abdominocentesis 
is required. Without ultrasound, this 
procedure involves obtaining a sample 
of abdominal fluid via a needle placed 
blindly into the abdomen, with the aim 
of finding and identifying fluid. Walters 
(2003) asserts that unguided abdomino-
centesis, or diagnostic peritoneal lavage 
(if unsuccessful in obtaining fluid), are 
both useful tools in identifying effusions 
in both trauma and emergency patients. 
Peritoneal lavage is a procedure when 
warmed sterile fluid is aseptically placed 
into the abdominal cavity, and subse-
quently removed for analysis. However, 
when performed blind, both of these 
procedures have disadvantages:

•  �iatrogenic air entry into the abdom-
inal space during needle placement 
can be mistaken for traumatic 
pneumoperitoneum

•  �repeated samples may be necessary to 
ensure pockets of fluid are not being 
missed

•  �risk of iatrogenic injury to internal 
organs by unguided needle

•  �false positives caused by accidental nee-
dle penetration of organs or viscera

•  �false negatives caused by the needle 
missing the location of the fluid

•  �risk of uterine rupture in pyometra 
patients

•  �risk of introducing infection if not per-
formed in an aseptic manner

•  �potential need for prolonged physical 
or chemical restraint in an unstable 
patient while fluid is located or lavage 
performed

•  �four separate needle insertions needed 
to perform a four-quadrant abdomino-
centesis, increasing the risk of infection 
(Walters, 2003)

With those considerations in mind, there 
has been a growing use of ultrasonog-
raphy (Figure 1) to reduce the risks 
involved with unguided procedures. 
Granger (2014) cites the increasing use of 
ultrasound machines to perform diag-
nostic investigations as mainly due to the 
improving quality of images produced, 
and the decreasing cost of equipment. 
Consequently, more practices have ultra-
sound equipment and veterinary surgeons 
are more likely to have experience and/or 
training in its use. The increase in use of 
ultrasonography as a means to identify a 
diagnosis in the emergency patient leads 
to an increasing need for RVNs to under-
stand the techniques used.

FAST scans
One particular way of using an ultrasound 
machine in an emergency and critical 
care setting is to perform a FAST scan. 
As its acronym suggests, this is a rapidly 
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performed procedure; however, FAST 
stands for Focused Assessment with 
Sonography for Trauma, and originated 
in human medicine over 20 years ago. The 
aim of performing a FAST scan is to assess 
for free fluid in the pericardial, pleural 
or peritoneal spaces in patients that have 
suffered blunt-force trauma (Aldridge 
& O’Dwyer, 2013; Boysen & Lisciandro, 
2013), as the presence of fluid could be an 
indicator for injury or disease.

Recently, FAST has become increasingly 
used in veterinary medicine (Mills & 
Welsh, 2016), with particular relevance in 
assessing veterinary abdominal injuries. 
This type of FAST scan is defined as 
A-FAST (with the A denoting abdomi-
nal). The use of the ultrasound probe to 
guide a needle for abdominocentesis can 
ensure accurate placement of the needle, 
limiting iatrogenic injury, and aid fluid 
identification. A study (Lisciandro et al., 
2009) has shown that, using ultrasound 
guided abdominocentesis, fluid will be 
aspirated 94% of the time (when pres-
ent), in comparison to a success rate of 
49%–78% when the needle is inserted 
blind. Fluid in the trauma patient is most 
commonly identified as blood or urine. 
Blood can indicate vessel or organ dam-
age, while urine can indicate a rupture to 
the bladder wall. The A-FAST scan can 
be used, alongside clinical history and 
examination, to make an initial diagnosis. 
It can subsequently be used to monitor the 
patient for further bleeding, or resolution, 

by performing regular scans throughout 
the stabilisation and treatment phases 
(Boysen & Lisciandro, 2013).

The benefits of using FAST scans in the 
diagnosis and monitoring of emergency 
patients are numerous, and resolve many 
of the concerns relating to unguided 
abdominocentesis:

•  �a diagnosis can be made quickly
•  �performing the scan is a non-invasive 

procedure for the patient
•  �it is safer for the critical patient 

(Figure 2), as they do not need to be 
anaesthetised or distressed by physical 
restraint, as they would for radiography 
or diagnostic peritoneal lavage

•  �frequent repetition of the scan allows 
deterioration or improvement to be 
detected

•  �relatively cost-effective, in comparison 
to other means of diagnosis, such as 
computerised tomography (CT) scans

•  �more accurate at diagnosing the pres-
ence of fluid than radiography

(Aldridge & O’Dwyer, 2013; Lisciandro, 
2011)

Patients that have had abdominal trauma 
are likely to need radiography to assess 
for injuries not visible on ultrasound, e.g. 
bone fractures. So, although ultrasonog-
raphy benefits the patient and staff by not 
creating radiation, allows the patient to 
be gently restrained for a short procedure 
and avoids chemical or physical restraint 
for more lengthy radiography and/or 
peritoneal lavage, the patient is likely to 
need to undergo radiography at some 
point, regardless of the use of ultrasound. 
However, the FAST scan can be used 

initially to identify trauma while other 
diagnostic procedures are carried out 
and the patient stabilised for subsequent 
radiography.

There are also disadvantages of using 
FAST scans, which primarily relate to lack 
of equipment and/or training. As there 
has been an increase in practices with 
ultrasound equipment and continuing 
professional development in its use, it is 
anticipated that these specific disadvantages 
will reduce. Another disadvantage is that 
FAST scans, even when performed by expe-
rienced practitioners, may also produce false 
positives and false negatives. Therefore, it is 
necessary for ECC staff to remember that 
close monitoring of the critical patient is a 
vital tool to identify emerging signs of the 
patient’s condition deteriorating.

A-FAST scans
To be able to assist with FAST scans, it 
is important that RVNs understand the 
process and can work quickly to prepare 
the equipment and the patient. To per-
form an A-FAST scan, the patient needs 
to be in lateral recumbency. Aldridge and 
O’Dwyer (2013) and Boysen et al. (2004) 
advocate using left lateral recumbency, 
due to their assertion that left lateral 
recumbency for unguided abdominocen-
tesis reduces the risk of splenic puncture. 
Conversely, multiple studies published 
by Lisciandro et al. advocate that either 
recumbency can be used, although there 
are numerous advantages to right lateral 
recumbency. Lisciandro et al. (2009) 
describe better imaging of the gallbladder, 
left kidney and retroperitoneal space; 
less risk of iatrogenic splenic puncture 
(supported by Boysen & Lisciandro, 
2013); and the ability to perform ECG 
monitoring and imaging of the heart as 
supportive evidence for using right lateral 
recumbency. Positioning is also affected 
by how the patient presents and whether 
significant injury prevents them from 
being placed in a specific recumbency.

Removal of the hair coat prior to an 
A-FAST is again contentious. The follow-
ing published papers span the range from 
no hair coat removal; to small areas of hair 
coat removed; to completely clipping the 
whole abdominal area. Importantly, the 
condition in which the patient presents 
may dictate how much time is available 
for preparation. Equally, veterinary sur-
geon preference is also a consideration. It 
is important to note, however, that the use 
of alcohol instead of acoustic gel should 
be avoided if the patient is likely to need 
defibrillation, as alcohol is flammable.

  Figure 1. Ultrasound machines are being 
used more in veterinary practice

  Figure 2. Critical patients can be rapidly 
reassessed using FAST scans
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Should the veterinary surgeon require the 
hair coat to be removed from the whole 
abdomen, the hair coat should be clipped 
from cranial xiphisternum to pubis, and 
dorsally to the transverse processes of 
the lumbar vertebrae and ventrally past 
the midline to the left lateral surface. The 
removal of the hair coat can ensure unob-
structed contact with the skin and good 
contact for the probe, however, as stated, it 
may not be necessary. The probe is used to 
assess for fluid in four quadrants:

The order in which the areas are assessed 
is not critical; however, a systematic 
approach will ensure the full assessment 
is completed (Figure 6). Signs of fluid in 
any of the four quadrants would appear 
black on the image, due to being anechoic 
(Figure 7). Boysen and Lisciandro (2013) 
suggest the scan should take no more than 
3–6 min to complete; however, these times 
are recorded by veterinary surgeons with 
considerable experience in the field which 
may not be duplicated in general practice.

Abdominal fluid score
Lisciandro et al. (2009) describe a way of 
quantifying the presence of fluid in the 
abdomen, to enable comparisons to be 
made at subsequent scans. The system 
is defined as the abdominal fluid score 
(AFS) and is simplistic to use, with scor-
ing between 0 and 4, depending on how 
many sites have fluid present.

  Figure 3. Guidance identifying area to clip 
for each view, if time allows

  Figure 4. Fluid between the liver and the 
diaphragm

  Figure 5. Fluid around the spleen

Author Recommendation

Aldridge & O’Dwyer, 2013 Full abdominal clip

Boysen & Lisciandro, 2013 No recommendation for A-FAST

Boysen et al., 2004 2′′ × 2′′ areas hair coat clipped in the four areas assessed (Figure 3). Alcohol 
and acoustic gel used

Lisciandro, 2011 No hair coat removal necessary, alcohol used in preference to acoustic gel

Lisciandro, 2016 No recommendation for A-FAST

Lisciandro et al., 2009 No hair coat removal necessary, alcohol used in preference to acoustic gel

McMurray, Boysen, & Chal-
houb, 2016

No hair coat removal necessary, alcohol used in preference to acoustic gel

Abdominal fluid 
score

Definition

0 Negative for fluid at all sites

1 Positive for fluid at one site

2 Positive for fluid at two sites

3 Positive for fluid at three sites

4 Positive for fluid at four sites

Quadrant Area Anatomy assessed

1 DH dia-
phragmatico-
hepatic

Ventral cranial abdomen, in 
the area of the xiphisternum

Space between the liver and diaphragm (Figure 4), 
gallbladder (and pericardial and pleural space if possible)

2 SR spleno-
renal

Left flank area Space between spleen and body wall (Figure 5)

3 CC cysto-
colic

Ventral midline Bladder

4 HR hepato-
renal

Right flank area Space between the liver, kidney and intestinal loops

Note: Lisciandro et al. (2009).

When recording the AFS, it is important 
to ensure a record is made of which areas 
were positive for fluid, which the assisting 
RVN may be responsible for recording. In 
patients with a score of 1 or 2, evidence 
shows that the area where fluid is seen is 
more likely to localise the area of injury. 
Once the score goes above 2, the position 
of the fluid seen is less likely to indicate 
the location of injury (Lisciandro et al., 
2009). At subsequent scans, an increas-
ing number of sites where fluid is visible 
would indicate ongoing fluid loss into the 
abdomen. The AFS can also be used to 

predict the likelihood of anaemia devel-
oping and the need for blood transfusion 
in dogs (Boysen & Lisciandro, 2013). 
A study performed by Lisciandro et al. 
(2009) identified an AFS score of 3 or 4 in 
blunt-force trauma patients as a signifi-
cant indicator for patients that would go 
on to suffer anaemia and require blood 
transfusion, should the fluid be identified 
as blood (Figure 8). This is important for 
the RVN to know, so that sourcing blood 
or blood donors can start to be considered 
before the patient urgently needs it.

T-FAST
There is also a second category of FAST, 
the T-FAST. T denotes thoracic, and is 
used to identify pneumothorax, inju-
ries to pleural or pericardial spaces, and 
defects in the wall of the thorax. This 
type of FAST scan is less commonly used 
in veterinary medicine presently, but 
its use is starting to emerge. Similar to 
A-FAST scans, the T-FAST allows rapid 
assessment of the presence of fluid, but 
within the thoracic cavity, rather than the 
abdominal. In contrast to the A-FAST, the 
patient can be held in sternal recumbency, 
or in either lateral recumbency. If there 
is significant respiratory compromise, 
sternal recumbency is advised (Boysen 
& Lisciandro, 2013). There appears to be 
no disagreement in the literature, and it 
is asserted that no hair coat removal is 
necessary. Three main areas are scanned: 

Note: Lisciandro et al. (2009).
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  Figure 6. A systematic approach ensures 
a full assessment

  Figure 7. Fluid on ultrasound appears black

  Figure 8. Identifying the type of abdominal fluid can assist in treatment planning

lateral midline over lungs, caudal elbow 
over heart and cranial ventral abdomen 
(Lisciandro et al., 2008). In veterinary 
medicine, this type of FAST scan is still 
in its infancy, and there is a recognised 
lack of training and experience currently 
in most veterinary surgeons to be able to 

confidently use in the emergency setting, 
in most cases (Lisciandro, 2011).

Uses beyond the 
emergency patient
Progress in the use of FAST scans within 
human patients and veterinary patients 
(most notably those within the USA) 
has led to increased support for using 
FAST scans in other types of patient. For 
example, examination of patients with 
non-specific clinical findings, those with 
suspected abdominal or pleural effusions, 
respiratory distress, low blood pressure 
or after resuscitation (Lisciandro, 2016). 
It is likely that as equipment and training 
improve within veterinary practice, the use 
of ultrasound machines for diagnosis and 
monitoring will increase. The ability of the 
RVN to prepare for and assist with these 
procedures will increase in importance.
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