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Disclaimer

This presentation is based on research conducted to the best of the presenter’s abilities, 

acknowledging inherent uncertainties and limitations. The findings may be influenced by factors such 

as data quality, methodology, and interpretation, and do not guarantee real-world accuracy. 

The content is intended for informational purposes only and does not necessarily reflect the views of 

the British Medical Ultrasound Society (BMUS) or its affiliates. The presenter is responsible for 

ensuring objectivity and disclosing any relevant financial/industry interests. BMUS and its affiliates 

disclaim liability for any claims arising from this educational activity.



NHS England Working Group published  
standards for delivering quality US 
surveillance in 2024

18 statements

National Standards 
for Liver Ultrasound 
Workforce



Statements to consider:
Service Organisation

Statement 3: Imaging services should be organised to promote adherence to HCC US surveillance

Statement 7: Providers of HCC US surveillance should engage with healthcare commissioners and 
cancer alliances to ensure sufficient US delivery capacity and expertise is available to support 
high quality 6-monthly HCC US surveillance for their local population

Statement 8: Surveillance services should have a nominated lead radiologist and sonographer 
responsible for supporting training, service delivery and quality assurance



Statements to consider:
Performance

Statement 10: HCC US should be performed by an appropriately trained and experienced 
sonographer or consultant radiologist

Statement 11: Imaging during HCC US surveillance examinations should focus on identifying HCC 
and the complications of liver disease

Statement 12: Documentation of US surveillance examinations should use a standardised, 
structured report, including LI-RADS US surveillance or equivalent classification

Statement 13: Image capture during US surveillance should include standardised image and video 
capture to enable retrospective review and support interpretation of subsequent imaging 
examinations



Quality Assurance

Statement 15: Hepatocellular carcinoma ultrasound (HCC US) surveillance services should 
undertake regular service evaluation to ensure compliance with these minimum standards for 
delivering HCC US surveillance

Statement 16: HCC US surveillance services should undertake regular audit of adherence with US 
surveillance

Statement 17: HCC US surveillance services should undertake regular quality assurance of US 
surveillance service delivery

Statement 18: There should be dedicated radiology events and learning meetings (REALMs) for 
the HCC US surveillance service

Statements to consider:



What does the 
current evidence 

say?



What is current 
practice?



National 
Survey 
findings
Responses from 43 NHS Trusts 

38  (88%) England
3     (7%) Scotland
2     (5%) Wales



Practice in US departments
Statement 10: HCC US should be performed by an appropriately trained and experienced sonographer or consultant radiologist

Few use trainees to perform and report HCC US



Practice in US departments
Statement 10: HCC US should be performed by an appropriately trained and experienced sonographer or consultant radiologist

Most centres rely on general US training and do not provide specific training for ultrasound practitioners prior to 

undertaking HCC US surveillance examinations



Practice in US departments

Scanning protocols

Reporting protocols

53% had none

77% had none

Standardised 
recommendations

42% had none

US LI-RADS reporting 5% used

Statement 12: Standardised, structured report, including LI-RADS US surveillance or equivalent classification

Statement 13: Standardised image and video capture



yes sonog no sonog occasionally only lead unsure sonog
all radiologist 
in HCC

lead HCC 
radiologist

unsure rad
occassionally 
rad

no rad

REALM 12% 60% 23% 2% 2% 42% 9% 44% 2% 2%

MDT 0% 79% 12% 7% 2% 37% 21% 33% 7% 2%

Practice in US departments

MDT & REALM attendance

Statement 18: Dedicated radiology events and learning meetings (REALMs) for the HCC US surveillance service

Statement 16: HCC US surveillance services should undertake regular audit of adherence with US surveillance

Statement 17: HCC US surveillance services should undertake regular quality assurance of US surveillance service delivery

Yes 28%

No 60%

Unsure 12%

Audit



Lead sonographer 
or radiologist

74% had none

Practice in US departments
Statement 8: A nominated lead radiologist and sonographer responsible for supporting training, service delivery and quality assurance



Practice in US departments

Centres with a lead US 
practitioner:

^standard protocols 
(scanning and reporting)
^recommendations
^audit 



How can departments 
develop?

• Create & support lead radiologist and sonographer
  Implement protocols, audit and service evaluation
  Work with MDT to optimise surveillance & adherence

• Standardise scanning & reporting as NHSE recommendations

• Support ultrasound practitioners to have appropriate training



Performance and quality assurance of 
HCC surveillance ultrasound: a 

systematic review 

Adapted to the NHS England HCC: delivering quality ultrasound 
surveillance guidance 



Background

Given the role of quality assurance in the diagnostic accuracy of HCC surveillance, there is a 
need for a systematic review to consolidate existing evidence and identify best practices. 

Quality assurance

US machine Operator 

Clinical image evaluation



Aims
To evaluate the performance and quality assurance of ultrasound 
HCC surveillance, in particular assessing:

(a) ultrasound training 
(b) ultrasound machine assessment 
(c) ultrasound image evaluation
(d) ultrasound reporting



Methods

• Registered with PROSPERO (CRD42024585145)

• Databases searched up until 27th July 2024 (PubMed, Embase, 

Cochrane Central Register of Controlled Trials and EBSCO)

• Search terms relating to HCC ultrasound surveillance, training, 

quality assurance and reporting



Methods

- Search strategy yielded 9190 potential studies
- 167 for full text review
- 39 papers were included 



Results Statement 10: hepatocellular carcinoma 
ultrasound (HCC US) surveillance should be 
performed by an appropriately trained and 
experienced sonographer or consultant 
radiologist

1. Ultrasound training

Training required to undergo HCC surveillance US:
- No studies reported on training requirements

Minimum number of training ultrasounds to start and maintain HCC 
surveillance US skills:
- No studies reported on the minimum number



Results
1. Ultrasound training

Quality assurance education:
- On-site education and structured online courses contribute to improved 

completion rates and better clinical image evaluation performance in 
ultrasound education (Choi et al 2018 and Choi et al 2016).

Statement 10: hepatocellular carcinoma 
ultrasound (HCC US) surveillance should be 
performed by an appropriately trained and 
experienced sonographer or consultant 
radiologist

Korean



Results
2. Quality assurance

US performed by:
- Radiologists or sonographers perform HCC surveillance US in most centres 

(79%), while in the remaining 21%, only specialists with liver disease 
expertise conduct them (Scott et al 2023).

- Detection rate of liver lesions was similar for radiologists and sonographers 
[81.3% (26/32) vs 90.6% (29/31)] (Tangruangkiat et al 2018).

- AI demonstrated significantly higher liver lesion detection rates than 
radiologists and non-radiologist physicians, while experts consistently 
outperformed non-experts, both with and without AI assistance 
(Tiyarattanachai et al 2023).

Statement 10: hepatocellular carcinoma 
ultrasound (HCC US) surveillance should be 
performed by an appropriately trained and 
experienced sonographer or consultant 
radiologist

UK

Thailand

Thailand



Results Statement 9: US machines used for HCC 
surveillance should be maintained to 
established quality standards and their 
technical set up should be optimised and 
standardised for HCC detection

Korean

2. Quality assurance

Ultrasound machine:
- 79.3% passed quality assurance tests, with grayscale/dynamic range issues 

being the most common cause of failure, and no significant difference based 
on manufacturing year (Choi et al 2011).

- Higher failure rates for phantom and clinical image evaluations in smaller 
hospitals and private clinics, with radiologists performing better than other 
professionals, and digital storage formats outperforming analog (Choi et al 
2014).

- >50% US machines were 1-3 years old, but around 39% were 6-8 years old or 
more, with 10.7% being second-hand at purchase (Choi et al 2018).

Korean

Korean



Results Statement 9: US machines used for HCC 
surveillance should be maintained to 
established quality standards and their 
technical set up should be optimised and 
standardised for HCC detection

2. Quality assurance

Ultrasound machine:
- No studies reported on technical set up for HCC detection



Results Statement 11: Imaging during HCC US 
surveillance examinations should focus on 
identifying HCC and the complications of 
liver disease

Thailand

Australian

Brazilian

2. Quality assurance

Focused US: 
- Targeted protocol increased detection of nodules and HCC [nodule detection 

rate 10.0% (23/230) vs 1.3% (3/235), p<0.001; HCC detection rate 1.7% 
(4/230) vs 0.4% (1/235)] (Tiyarattanachai et al 2018).

- Targeted protocol reduced US time from 23.1 to 8.1 minutes (p<0.001) 
(Harris et al 2017). 

- Both expert and non-expert scanning times were similar when AI was added 
[non-expert with AI 8.4 ± 3.0 (mean ± SD) and non-expert without AI 8.1 ± 
3.0 minutes (p=0.15); expert with AI 7.5 ± 4.1 (mean ± SD) and expert 
without AI 8.1 ± 3.9 minutes (p=0.09)] (da Silva et al 2021).



Results Statement 12: Documentation of US 
surveillance examinations should use a 
standardised, structured report, including 
LI-RADS US surveillance or equivalent 
classification

Korean

UK

North 
American

3. Ultrasound reporting

Reporting practice:
- Location US findings were documented: 43.3% (81/187) in radiology reports, 

26.7% (50/187) in medical charts, 19.3% (36/187) in checkup results, and 
6.4% (12/187) in checkup results and medical chart (Choi et al 2018).

- Standardised reporting template was only used in 21% of centres (8/39) but 
a structured reporting template was desirable by 79% (31/39) centres (Scott 
et al 2023).

- 48.7% (113/232) have heard of US LI-RADS but do not use it; 9.9% (23/232) 
routinely use US LI-RADS (Marks et al 2023).



Summary
• Limited evidence on HCC surveillance US training 
• Similar performance for sonographers and radiologists, with 

improved detection using AI
• Limited evidence on US machines, all from Korean studies.
• Grayscale/dynamic range issues being the most common cause of 

failure, and no significant difference based on manufacturing year
• Targeted US protocol increases detection of nodules and HCC
• Standardised reporting is desirable but not used in most centres, 

similarly with US LI-RADS with half of centres aware of it but not 
used routinely in most centres 
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