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On target: ensuring geometric accuracy in radiotherapy
was published in 2008 and aimed to provide guidelines for
image-guided radiotherapy (IGRT) [1]. At the time of pub-
lication, electronic portal imaging (EPI) was the most
common imaging technology available, the implementation
and use of which had increased over the previous decade.
Although EPI enabled images to be acquired immediately
before radiotherapy delivery, the most common correction
protocols used were offline [2,3]. This was often driven by
the lack of integrated couch and imaging systems; moving
the couch manually increased both treatment time and the
potential for error by interrupting the treatment workflow.
Also, in long fractionation schedules, offline protocols are
very effective. In addition, due to EPI limitations, direct
visualisation of the target was often not possible and IGRT
relied on matching to a surrogate structure, typically bone.

The implementation of cone-beam computed tomogra-
phy had a significant impact on image verification by
routinely providing three-dimensional soft tissue images at
the time of treatment [4,5]. Cone-beam computed tomog-
raphy enabled online and offline image verification to the
target, improving the accuracy of treatment delivery. With
the introduction of stereotactic body radiotherapy and
hypofractionation, online delivery became more impera-
tive. The impact of three-dimensional imaging affected the
professional development of the main oncology pro-
fessionals, physicists and radiographers in particular, where
increased knowledge of three-dimensional anatomy, image
optimisation, connectivity and networking were becoming
more essential. The On target document [1] had only dealt
with planar imaging and therefore updated guidance was
created in 2012 in an attempt to standardise the use of
three-dimensional treatment imaging [6].
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However, as hypofractionation increased in many
tumour sites, for example lung, prostate and breast, and
with the CHHiP study (CRUK/06/016), PACE (NCT01584258)
and FAST-Forward (HTA - 09/01/47) trials being imple-
mented [7e9], the necessity of online verification increased
and updated guidance was sought. Although the guidance
was 3 years in production, it is hoped to be relevant for
many years in the future.With the large amount of potential
image guidance solutions and workflow available, the
report e published in June 2021 by the Radiotherapy Board
[10] e not only aims to describe these but also offers
guidance in which circumstances a particular workflow
may be considered.

An extended chapter on margin calculation is included,
with clarification of errors in the context of IGRT, focusing
on uncorrected errors, such as delineation uncertainty,
differential motion, rotations and guidance uncertainty.
This chapter links well with the recently published British
Institute of RadiologyWorking Party report onmargins [11].
Also, an additional chapter on change management was
added. Magnetic resonance image guidance and ultrasound
are also included in the technology sections. Adaptive
radiotherapy is a further additional chapter, reflecting the
change of practice that treatment techniques such as using
a library of plans to treat with a ‘plan of the day’ and the
online adaptive workflow facilitated by novel ring-based
accelerators, magnetic resonance linear accelerator sys-
tems and artificial intelligence solutions, can offer.

When the site-specific sections were updated, it was
interesting to note the lack of evidence for online imaging,
although it is being used more widely and is recommended
in guidelines, for example, the radiotherapy for lung cancer
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technology becomes more commonly available, the need to
prove and quantify its benefit seems less imperative and
becomes almost impossible to organise. A similar situation
arose during the introduction of intensity-modulated
radiotherapy, which is now common practice in spite of
limited evidence.

By working with a large working group, we hoped to
ensure that the recommendations were both optimal and
relevant in the UK. IGRT remains a major technology for the
future, the form of which will probably continue to change
and evolve, but many principles will remain the same. We,
the professionals workingwith IGRT, must continue to do so
in multidisciplinary teams to maintain consistency with
optimal imaging and decision-making.
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