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About this meeting
The Primary Care Triage Academy on Handheld Ultrasound Scanning meetings were initiated and
funded by GE Healthcare with the aim of alerting UK GPs to the value, application and practical use
of ultrasound in primary care. GPs were invited to attend a one-day interactive workshop-based
meeting that took place in London and Leeds on 12 and 19 October 2016, respectively.
During the interactive workshops and presentations, 111 GP attendees in London and 66 in Leeds
received peer-to-peer training on how to use a handheld ultrasound device Vscan™ in four priority
pathologies. The interactive workshops allowed them to gain hands-on experience with learnings
from experts and provided them with a practical ‘taster’ for further official accredited training.
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Introduction to point-of-care
ultrasound

What are the pitfalls to implementation?
How can we rise to the challenges of introducing
handheld US in primary care?
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Some barriers may exist in the implementation of US scanning at
the point of care. Training must be provided and skills maintained
as expertise tends to fade over time and with lack of experience.
However, training options do exist and even one-day courses may
be sufficient as an introduction. Attending supervised scanning
sessions either with a radiologist or ultrasonographer would be ideal
training, and online support facilities in the form of video clips may
be helpful (ultrasoundcases.info). Joining the British Medical
Ultrasound Society (BMUS) would provide a source of advice
and information. Medico-legal implications may be a barrier to
implementation. Knowing your limitations is important, but building
up skill improves diagnostic confidence over time. Notifying your
medical indemnity insurance is also necessary. Costs, both time
and financial, are also factors that may challenge implementation.
GPs are perfectly placed for ad hoc scanning, which may actually
save time, and configuring your service may also reduce time. Price
of equipment has fallen over the past decade but still represents
an investment – although laptop or handheld devices are more
cost-effective. Funding through a prescribing incentive scheme
may be possible as is the possibility of generating income through
commissioned services.

Ultrasound (US) is of a higher frequency than audible sound. During
scanning, it is emitted from the scanning probe and travels through
the tissues. On meeting structures, sound is sent back to the probe.
Differing densities of tissue structure reflect more or less sound. US
works by measuring the amount of time it takes for the echo
to return. The transducer then uses this location information to
display a picture.
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What are the main advantages of US
point-of-care scanning?
Within the primary care environment, use of US scanning has
advantages for patients, GPs and practices. For patients, it
provides a one-stop shop for some conditions. The patient
experience is enhanced when scanning reduces waiting times
and lowers anxiety. It may also increase certainty in diagnosis
and improves care. For the GP, the old adage of ‘the more you
look, the more you see’ applies, allowing GPs the possibility of
opportunistic screening and incidental finding, even within the
protocol-driven environment of the GP setting. Benefits to
practices lie in improved accuracy of referral and assistance
in diagnosis and management. US point-of-care scanning assists
diagnosis and management and might even help avoid the
need for an acute admission. The flexibility of a handheld device
plays an important role in the cohort of patients who are
disadvantaged in accessing scanning through being house-bound.
A handheld device means the investigation can be brought to
these patients allowing greater access for the community.
Practices could also offer a specialist service with the possibility
of funding for equipment becoming available.

What is the research evidence supporting the
potential for handheld US scanning? Is there
published evidence to address barriers to
implementation like cost and training?
Accurately using US point-of-care scanning is an achievable goal.
In one Norwegian study, medical students with minimal training –
across three evenings – were able to correctly use imaging devices
to supplement standard physical examination with great accuracy
(94.3%).1 Another issue with implementing US scanning at the point
of care is the potential for increased duration of the examination.
However, one study in the United States showed that the use of
hand-held scanning examinations added less than 11 minutes to
usual care, and corrected, verified or added important diagnoses in
more than 1 in 3 emergency admissions; residents’ diagnostic
accuracy and capability were increased.2 Other studies have
highlighted the use of US scanning devices as a route to improved
diagnostics and therapy over X-ray, the ability to quickly diagnose
DVT, suspected PE and to obtain reliable recordings of pleural
cavities.3,4 Cost is a known barrier to implementation and one
study looked at six patients with DVT and the cost of their pathway
through healthcare. It showed that by training nurses to carry out
DVT scans, it reduced the time from concern for DVT to diagnosis
and had a positive financial impact on the healthcare system
as a whole.5

US scanning at the point of care may provide direct answers
to many simple questions, such as should a patient present:
• with abdominal swelling − is ascites present?

0 Point-of-care ultrasound for right upper quadrant pain				6

• with difficulties voiding – does this male have urinary retention?
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• w
 ith difficulties breathing − is there pleural effusion (PE)
or pneumothorax?

		- Heart

• with a painful swollen calf − does the patient have DVT?

		- Lungs

• at 36-week gestation – is it a breach presentation?
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Practical
Point-of-care US for
shortness of breath

Figure 1: The six areas that must be scanned for shortness of breath
at the point of care

Why is it performed?

The three most common positions for scanning for shortness
of breath are sitting with arms on the table, lying down with one
arm above the head, or where an effusion is suspected, via the
transabdominal approach under the ribs. Either way, Dr Ahmed
stressed the most important thing when carrying out thoracic
US is that all six areas of the chest must be scanned to give a
complete picture.
Table 1: What signs should GPs be familiar with when using US to assess shortness of breath?

Bat signal

Pleural line and A-lines

Scanning further down the leg leads to the adductor hiatus, where
the vein goes deep into the leg and is no longer visible. To scan the
popliteal area, the probe is placed behind the knee with the patient
lying on their side. Firm pressure is applied to collapse the popliteal
vein. Where the vein collapses, and colouring indicates good blood
flow, DVT may be safely excluded in your patient. Where there is a
positive D-dimer test, the patient should be rescanned a week later
as clots may propagate.

Dr Paramjeet Deol - Dr Patrick Tung - Dr Bushra Abbasi

Dr Liju Ahmed - Dr Tende Msimanga - Dr Murad Khan

SIGNS TO LOOK FOR

Point-of-care US for
DVT scanning
DVT is a huge burden on all front-line physicians, both in the
emergency department and in primary care, affecting one in
1000 patients.8 It may be found in 10−25% of patients in whom
it is suspected.9 It is important to rule out DVT – a clot can propagate
from a deep vein to a pulmonary embolism by travelling up the
venous system to the more proximal veins. If untreated, it can lead to
pulmonary embolism and death. It can also lead to post-thrombotic
syndrome – where the valves become incompetent and chronic
lymphoedema of the leg develops.

What do the experts say?
A meta-analysis of 16 studies demonstrated accuracy of
emergency physician-performed ultrasonography in the diagnosis
of DVT compared to a reference test of 96.1%, with a specificity
of 96.8%.11

Lower-limb DVT

How do you scan for DVT?

WHAT DO THEY SIGNIFY
Used as a marker to locate the lung within the body.
Shows the shadow of the ribs and indicates a normal lung

These horizontal lines are the hallmark of lung tissue

When scanning the lower leg for DVT, a near array transducer with
a frequency range of 5–12 MHz, with venous preset capable of
detecting low velocities with colour Doppler is recommended.12

A three-point US scan is used to evaluate those areas at the
greatest risk for developing a thrombus.10 Scanning and
visualisation occurs at three main points – at the upper femoral,
the lower femoral and the popliteal vein. At each point, the vein
must be compressed. This is done for two reasons – to make sure
there is no clot in the vein, and once colour is added, to check for
flow in the vein. The reason why these three areas are scanned is
because this is where DVT is mostly found.10

There are three criteria for diagnosing DVT:13
1. Direct visualisation of thrombus as an echogenic structure
lying within the lumen
2. Loss of normal venous compressibility, passive distension
of vein by thrombus

Scanning for a DVT: step by step

Lung sliding

B-lines

Sinusoidal sign

Shows the normal sliding of the lung as the patient breathes.
Abnormal if not present

Evidence of an isolated B-line may be a normal fissure, while
more than three per field is abnormal. Diffuse bilateral B-lines
indicate pulmonary oedema

3. Detection of change in flow dynamics within vein

The patient lies in a Trendelenburg position to provide better
venous drainage and allow any potential DVT to be seen more
easily. A high-frequency liner probe and colouring can identify the
type of flow in any vein. The scanner scans 1 cm at a time, following
the superficial femoral vein down the thigh until the vein disappears.
Working down the thigh leads to the saphenofemoral confluence.
This is recognisable as a structure that joins the common femoral
vein and may resemble Mickey Mouse. If the vein may be
compressed at this point, DVT can be ruled out.

Interpretation of what can be viewed is important, as echogenicity
depends on the age of the DVT. If there is re-cannulation, a
hyperechoic thickening of the vein wall will appear. Completely
occluded veins that fail to re-cannulise will become increasingly
echogenic with a decrease in overall diameter.

What do the experts say?
Efficacy of US scanning versus venograms has been evaluated,
with one prospective trial comparing US scanning versus
venograms in a group of 100 patients finding that 50 venograms
were positive for DVT compared with 49 by US − a sensitivity of
98%.14 Published guidelines agree that US scanning is sensitive.
NICE CG144 guidelines on venous thromboembolism diagnosis
report effectiveness of US in diagnosing DVT of 89.7% sensitivity
and 93.8% specificity.14

Figure 2: The ‘Mickey Mouse’ sign is a normal indication

Presence indicates pleural effusion

What evidence does the literature
provide in identifying frequent causes
for respiratory failure?

out pneumothorax, pulmonary oedema, PE, pneumonia or venous
thromboembolism.6 The usefulness of US scanning for respiratory
failure has also been evaluated. Published evidence of comparison
with computerised tomography (CT) show implementation of US
scanning could help avoid unnecessary CTs.7

The five most frequent causes of respiratory failure may be identified using the BLUE protocol. This evidence-based decision tree
was designed to help clinicians make a rapid diagnosis in patients
with acute respiratory failure. The protocol may be used to rule
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Point-of-care US for kidneys,
ureter and bladder problems

Some guidelines suggest adding 20% on to the calculated volume,
but it may be best to state the volume and add a comment stating
that the value may be higher to allow for error. Hydronephrosis
may be viewed with US scanning, although physiological
hydronephrosis may be due to an overfull bladder. Renal stones,
best scanned for in a transverse section, do not appear as on an
X-ray. Although a convex white curve may be visible, it is the dark
acoustic shadow that follows which is more diagnostic of a stone.

Dr Khaled Saraya - Dr Stephen Wolstenhulme Abdulrahman Alfuraih

Case study of a patient presents with lower
abdominal pain: what questions
need answering?

Point-of-care US for right
upper quadrant (RUQ) pain

Figure 5: Even at the point of care, metastasis in the liver can
be diagnosed

Dr Ammar Alani - Dr Stephen Wolstenhulme

Indications for RUQ scan in the acute setting
– what are we looking for?
1. RUQ or epigastric pain to scan for cholecystitis

Figure 3: A renal stone identified by its dark acoustic shadow

A patient presents with lower abdominal discomfort and urine
retention (last passed urine over 14 hours ago). He has had
episodes of loin to groin pain, has a past medical history of benign
prostatic hyperplasia and a family history of renal stones. Outflow
obstruction secondary to benign prostatic hyperplasia needs to be
investigated by calculating bladder flow. Any back pressure to the
kidney leading to hydronephrosis should also be queried, as does
the possibility of finding a renal stone. Echogenicity of the kidney
is also diagnostically noteworthy – the brighter the kidney, the
poorer the function. Kidney size is also relevant – normal kidney
size averages 10−12 cm. Calculating the bladder volume requires
scanning for three measurements – width, depth and height.
By applying an equation, the machine then automatically
calculates volume.

2. Lower right-side chest pain or shortness of breath indicating
pneumonia ± consolidation
3. Loin pain
4. As part of FAST – looking for fluids in the abdomen
The presence of black around the liver is indicative of fluid, whether
through trauma and bleeding or ascites. Where cholecystitis is
suspected, and there is tenderness scanning over the area
(radiological Murphy’s sign), the costal approach is recommended.

What are the two approaches for
scanning the RUQ?
When scanning the RUQ, the supine position is the most suitable
using a low frequency probe to penetrate deep in the tissue. If
taking a clear image is difficult, the patient must lie on the left slide.
When transverse scanning, the marker will be the patient’s right
side, while longitudinally, the marker will point towards the patient
head. Two approaches to scanning RUQ exist:

Figure 6: Ascites in the liver

1. Costal. A longitudinal scan, here it is possible to see the kidney,
Morison pouch, liver, diaphragm and the base of lung. Sweep up
towards the auxiliary line to look at the gallbladder and inferior
vena cava (IVC)
2. Subcostal. Scanning starts from the sternum to see the heart,
liver, diaphragm and pericardium to check for pericardial
effusion. Sweep parallel to the ribs to look for details of the liver
and gall bladder

Recognising normal and abnormal
The liver: an echogenic liver is a healthy liver. The hepatic vein and
IVC are clearly visible as is the shiny line to the bottom of
the screen – the diaphragm.
Figure 4: A healthy liver
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Patient management and
application in primary care

The gall bladder: when the gall bladder is inflamed, not all
inflammatory signs may be present, but a gall bladder wall of
≥3 mm is abnormal, as is dilation of the gall bladder to more
than 10 cm. Stones on their own are not necessarily indicative
of cholecystitis. Pain and inflammatory markers with stones is
cholecystitis, without stones it is biliary colic. Smaller stones are
more problematic than bigger stones.

Inappropriate use of US scanning of the RUQ can lead to a delayed
or incorrect diagnosis, more work for the personnel involved and
increased hospital cost. Consent must be obtained before starting
any US examination or procedure. The BMUS audit tool
enables practitioners to systematically review the standards
of their own and their peers’ imaging and reports. Limited UK
evidence of GP-based abdominal US currently exists.15
One Dutch study found that abdominal US substantially
reduced the number of intended referrals to a medical specialist
and more patients could be reassured by their GP.16

Figure 7: Gall stones visible with US scanning

Point-of-care US for thoracic complaints
Dr Murad Khan - Dr Tende Msimanga

Heart
Table 2: Interpreting the four views used in echocardiography
ECHOCARDIOGRAPHY VIEW

LOCATION

FUNCTION

Parasternal long axis (PSL)

Left of the sternum between the 2nd and 4th
intercostal, with the marker pointing to the left
shoulder

Used to access:
• Mitral and aortic valves
• Left atrium and ventricle
• Tricuspid valve (by tilting down)
• Pulmonary valve (by tilting up)

Parasternal short axis (PSS)

Left of the sternum between the 2nd and 4th
intercostal, with the marker pointing to the
right shoulder

Used to access:
• Mitral and aortic valves
• Left ventricle and wall motion
• Tricuspid and pulmonary valves

Apical four-chamber (AP4C)

An apex beat, with the marker pointing to the
right shoulder

Used to access:
• Left ventricle
• Aortic, mitral and tricuspid valves

Subcostal

Under the xiphisternum, with the marker
pointing to the right

Used to diagnose:
• Pericardial effusion
• Patent foramen ovale/atrial septal
defect

Figure 8: The kidney: abnormal signs in the kidney
include hydronephrosis and clubbing

Lungs and the three acoustic windows
Lung ultrasonography is used in the assessment of the breathless
patient. PE, pneumothorax, pneumonia and interstitial oedema
may be diagnosed, while US guidance can also be helpful in
thoracentesis. The three acoustic windows may be used to scan
the lungs are the parasternal view of the anterior chest wall,
the costodiaphragmatic recess and the longitudinal view of
costodiaphragmatic recess.

Figure 9: The lung: the ‘curtain sign’ indicates
traumatic or clinical effusion in the lung

Point-of-care US for
guided intervention
Dr Richard Wakefield - Dr Pawan Gupta
Indications for performing an US-guided procedure are for use in
diagnosis, where taking aspirations, joint and soft tissue injections
are necessary, and to locate venous access.

Basic principles and techniques
US should be carried out as per blinded injection using aseptic
technique. Firstly, the skin is swabbed with a cleansing swab.
The transducer is held in a longitudinal or transverse view over
the area of interest. Where a longitudinal view is required,
the needle is easier to see the more perpendicular it is to the
transducer. If a transverse view is used, the needle is seen as a dot.
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Conclusion

What did delegates say about the meeting?
When asked to rate the overall meeting content of the Primary
Care Triage Academy, 90% (104/116) of delegates replied with
excellent (5/5 score) or very good (4/5 score).

According to a recent survey, 65% of GP respondents would like to
offer in-house ultrasound screening services, compared with the
8% who currently do offer it. Those taking advantage of the Triage
Academy benefitted from the experience of expert facilitators to
provide them updates and hands-on training on US use. Key takehome learnings include:

“It was very good and the workshops have been
presented in a simplified and balanced approach by
well-experienced clinicians and demonstrators”

• P
 otential obstacles to implementation (inadequate training,
medico-legal implications, time and financial costs, effect on the
consultation)

“This was an interesting and stimulating meeting...
and led me to ponder that this new ultrasound
technology could make the stethoscope obsolete
in GP surgeries of the future!”

• A
 dvantages to the practice (assisting in diagnosis and
management, improving accuracy of referral, avoiding acute
admission, offering a specialist service)
• A
 dvantages to the patient (enhancing patient experience,
reducing waiting time and anxiety, increasing certainty in
diagnosis, improving care)
• A
 dvantages to the GP (opportunistic screening, incidental
findings)
• A
 vailability of training options (through Centre for Ultrasound
Studies, British Medical Ultrasound Society, ultrasoundcases.info)
• L ist of key published research evidence

2.	Andersen, G.N., et al., Diagnostic influence of routine point-of-care pocket-size ultrasound examinations performed by medical residents. J Ultrasound Med,
2015. 34(4): p. 627-36.
3.	Lisi, M., et al., Incremental value of pocket-sized imaging device for bedside diagnosis of unilateral pleural effusions and ultrasound-guided thoracentesis.
Interact Cardiovasc Thorac Surg, 2012. 15(4): p. 596-601.
4.	Dalen, H., et al., Feasibility and reliability of pocket-size ultrasound examinations of the pleural cavities and vena cava inferior performed by nurses in an
outpatient heart failure clinic. Eur J Cardiovasc Nurs, 2015. 14(4): p. 286-93.
5.	Koizi, Improving the outcomes of deep vein thrombosis: optimising the diagnostic pathway. Thrombus, 2016. 20: p. 43-45.
6.	Lichtenstein, D.A. and G.A. Meziere, Relevance of lung ultrasound in the diagnosis of acute respiratory failure: the BLUE protocol. Chest, 2008. 134(1): p. 117-25.
7.	Lichtenstein, D., et al., Comparative diagnostic performances of auscultation, chest radiography, and lung ultrasonography in acute respiratory distress
syndrome. Anesthesiology, 2004. 100(1): p. 9-15.
8.	Cushman, M., Epidemiology and risk factors for venous thrombosis. Semin Hematol, 2007. 44(2): p. 62-9.

“It’s opened my eyes to how the services can be used
in a GP setting. To do the basics, what we have seen
today has been really useful. I will keep my eyes
open for potential courses coming up”

9.	Kitchen, L., et al., Emergency Department Management of Suspected Calf-Vein Deep Venous Thrombosis: A Diagnostic Algorithm. West J Emerg Med, 2016.
17(4): p. 384-90.

“We GPs have target meetings with our CCG every
month. I will raise this. There is a lot of scope in this area”
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1.	Andersen, G.N., et al., Feasibility and accuracy of point-of-care pocket-size ultrasonography performed by medical students. BMC Med Educ, 2014. 14: p. 156.

What did delegates say about point-of-care US?

“I’ve thought about ultrasound in primary care
for quite a long time. I’m really interested in taking
it up. It’s going to come whether people like it or not.
If you pick the right question, it’s a really handy tool”

More than 98% of delegates attending the London and Leeds
meetings reported feeling more informed on how US scanning
may be used effectively to support point of care. Valued above
all, was the delegates’ ability to receive hands-on experience and
to be taught US scanning techniques for a number of situations,
beginning the learning process of how to begin to interpret US
in their clinical practices.
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Visit: www.triageacademy.com/resources
To access CDP modules videos and resources and to learn more.
Look out for information onavailable accredited courses and latest research papers
to support point-of-care ultrasound.
Visit: www.triageacademy.com/gehealthcare
To find more company and product information, including Vscan™
Contact us on: +44 (0)203 751 0466 for any queries.
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