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By Dr JA Stephenson, Dr Y Griffin & Prof B Morgan 

A Radiologist’s survival Guide 
to Minimising errors when 
Reporting Oncology Ct

Radiological error, as with error in 
all facets of medicine, is unavoidable 
[1] and probably inevitable [2], espe-
cially with the recent huge expansion 
in medical imaging and increasing 
complexity of scans [1, 3]. An error 
in radiology may represent the mis-
take of missing pathology, however it 
may also be a failure of judgment or 
interpretation. As imaging provides a 
permanent record, errors are all too 
easy to see, particularly though the 
magnifying lens of the “retrospect-o-
scope”. Moreover, imaging errors in 
oncology will grow over time [4]. 

“I would give great praise to the 
physician whose mistakes are 
small, for perfect accuracy is 
seldom to be seen [5] ” 

It is however important to keep radi-
ology errors in context. We must aim 
to minimise error that will have sig-
nificant consequence for the patient. 
Missing imminent spinal cord com-
pression in a case of advanced pal-
liative cancer may lead to avoidable 
paralysis in the final weeks or months 
of a patient’s life, with significant 
associated morbidity. Conversely, 
missing small lung metastases in 

disseminated malignancy is unlikely 
to alter a patient’s outcome [4].
Within radiology nine stages have 
been suggested for the ‘imaging cycle’ 
[6], starting from a clinical question 
through to a clinical action [4]. Three 
of these stages are directly attribut-
able to the radiologist - perception, 
interpretation and communication 
[6]. However, the mistake may often 
be attributed to the radiologist, wher-
ever the breakdown in the imaging 
cycle has occurred. 

Before considering direct reporting 
pitfalls, we must optimise the report-
ing environment [7]. Good practice 
will include respecting colleagues in 
the reporting area by keeping con-
versations to a minimum and an 
acceptable volume level, closing email 
inboxes while reporting, turning off 
mobiles phone if possible, making 
sure background lighting is appro-
priate [8] and taking regular breaks. 
Despite the increasing demands on 
radiology, it is important to work at a 
sensible pace, as it is well documented 
that increasing the number of images 
reported in a session increases the 
error rate. We must establish good 
communication channels with our 
clinical colleagues, encourage them 
to provide adequate referral informa-
tion and question them when this is 
not the case. Furthermore, failing to 
communicate an important finding 
promptly can cause the same prob-
lem as failing to spot it in the first 
place [4].
We have found that open, frank, 
robust and regular discrepancy 
review meetings to be helpful. The 

recent update from the U.K. Royal 
College of Radiologists on the dis-
crepancy review process is a wel-
come one, and fits with our local 
discrepancy review process [9]. This 
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This article presents a summary of well tested 
advice based on the use of a systematic approach 
to minimise errors in oncology reporting. 

Figure 1: Lack of clinical details on CT request. 
Axial CT with multi-plane reconstructions.
Scan performed for surveillance of treated oesoph-
ageal cancer, the only clinical details were new 
supraclavicular lymph node. Initially reported as a 
mediastinal lymphadenopathy. The airway compro-
mise was not appreciated. 
Reviewed in a clinical meeting due to shortness of 
breath and airway obstruction identified.
This ‘miss’ could have been prevented with better 
clinical details and may have been better appreci-
ated with a ‘palliative sweep’ and the use of MPR 
and windowing. 
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should have a ‘no blame, no shame’ 
culture with an emphasis on collec-
tive learning and improving practice, 
with the ultimate aim of improving 
patient care and outcomes [4, 9]. With 
20 years experience of weekly discrep-
ancy meetings in our cancer centre, 
through managing clinical trials and 
providing external imaging reviews 
we have identified the most common 
and important CT reporting errors. 
Here we present a summary of previ-
ous advice we have given to minimise 
errors in oncology reporting using a 
systematic approach [4].

OptIMIsE REpORtING tEChNIQuE 
Small misses can have major clinical 
impact. The aim is to identify disease 
early to give a survival advantage with 
the least morbidity; as such these can 
be subtle findings [4]. Oncology scans 
should be reviewed in a minimum of 
five window settings: soft tissue, lung, 
bone, liver and vascular [10]. Review of 
lungs using maximum intensity projec-
tions (MIPs) greatly increases the vis-
ibility of lung nodules [11, 12]. Mul-
tiplanar reconstructions (MPRs) help 
detect and characterise spinal pathology 
[13]. Radiologists may have a particu-
lar ‘blind-spot’ that can be repeated on 
follow-up imaging (alliterative bias). We 
advise that after two successive surveil-
lance scans, a different radiologist report 
the subsequent scan [4]. 

thE pAllIAtIVE swEEp
Advanced cancer patients develop 
complications that can be life limit-
ing or lead to significant morbidity, 
and a number of these can be allevi-
ated if spotted early [4]. Key complica-
tions to exclude are expansion in an 
enclosed space (brain or spinal cord), 
catastrophic bony fracture (spine, pel-
vis, or femur), or blockage of a cru-
cial tube (airway, blood vessel, ureter, 
or bile duct) [4]. The palliative sweep 
is critical, and akin to review areas 
while reporting a chest radiograph, this 
requires focused review of ‘the spine, 
hips and tubes’ using MPR - remember 

MPR is not just for spines! [4, 14]. A 
specific pitfall related to cancer surveil-
lance scans, is that they may be booked 
well in advance for protocol planning 
and patient convenience; as such the 
request rarely has any up-to-date clini-
cal information [4]. We encourage our 
radiographers to alert us to any new 
patient symptoms during the scan 
appointment and warn the oncologists 
of this. 

Cancer treatment can cause significant 
harm. The radiologist must be alert 
to therapy-related complications [4]. 
Apparent new “dependent lung changes” 
could in fact be the first marker of drug 
induced lung damage, which can rap-
idly and irreversibly progress if treat-
ment is not immediately ceased [4, 16]. 
Although venous thromboembolism 
is common in cancer, modern cancer 
treatments are an independent risk fac-
tor [17]. Cancer patients with incidental 
PE are treated the same as symptom-
atic PE. These can often be identified, 
even when using non-optimal contrast 
phases [4, 18].

RECOGNIsE thE lIMItAtIONs OF 
ANAtOMICAl IMAGING

CT is the workhorse of oncology imag-
ing, but has inherent limitations. As CT 
largely relies on electron density and 
changes post-contrast enhancement, 
some tumours may not be discernible 
from their surrounding tissues. This can 
lead to over assessment of lung malig-
nancies due to a similar appearance of 
the tumour to background consolida-
tion [4]. Also, one should be aware that 
size is not everything; an awareness of 
tumour necrosis will alter the radiolo-
gist’s perception of response or pro-
gression. If an occult lesion undergoes 
post-treatment necrosis it may appear 
as a new lesion, and a large tumour that 
necroses due to treatment response, 
may not start to shrink for some time 
[4, 19]. During radiotherapy, and more 
recently immunotherapy, tumours may 
show an initial increase in size, so-
called pseudo-progression. This must 
be remembered when reporting scans 
performed during early treatment or 
the first post-treatment scan [20, 21]. 
Similarly occult bone metastases may 
become sclerotic on treatment (“flare” 
reaction”) making them appear to be 
new lesions, which is especially seen 
in breast cancer [4]. Tumour progres-
sion can occur during the interval from 
baseline scans to treatment, particularly 
if treatment is delayed. This can out-
weigh “real” response between the start 
of treatment and the 1st scan, leading to 
what we call “Pseudo-pseudo progres-
sion”. It is therefore important to know 

Figure 2: Pseudo-progression. Axial CT images of the 
lung. Lung cancer
Baseline scan prior to immunotherapy for lung cancer 
(A). Scan performed at 6 weeks (B) shows pseudo-
progression at 6 weeks post treatment, then good 
response at 6 months (C).

Note on image (B) the increase in lesion size is fluffy, 
consistent with surrounding inflammation. “Also I will, according to my ability 

and judgment, prescribe a regimen 
for the health of the sick; but I will 

utterly reject harm and mischief [15]”
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the date of treatment onset and any 
treatment pauses [4].

REpORt By thE “RulEs”
This is particularly important in clinical 
trial reporting. It is no use communicat-
ing that a patient has had a good response 
unless the oncologist understands the 
meaning of good. To this end, the World 
Health Organization (WHO) has created 
a set of rules for tumour response not 
only for reporting but for scan proto-
col and frequency including RECIST 1.1 
and a variety of lymphoma-based criteria 
[22-24]. Although there is little empha-
sis within the reporting criteria on small 
lesions, in our experience,progression 
will often occur in small lesions whilst 
the larger target lesions may remain 
static, particularly if they are necrotic 
[4]. When reporting scans for patients 
in clinical trials, it is important not to 
let the distraction of complex research 
reporting protocols distract from the 
primary task of providing an accurate 

report required for the patient’s immedi-
ate clinical management.

Apply thE CORRECt sCAN 
pROtOCOl
With modern technology, scan protocol 
failure for CT is rarely problematic (out-
side of research protocols) [4]. The one 
failing we do find is not scanning all the 
regions of interest. This is a relatively 
common problem resulting in recalling 
of patients, and even more problematic 
when one is unable to compare appar-
ently new findings on surveillance scans 
because of the limited extent of initial 
staging scans. When protocolling base-
line cancer imaging, the theoretical risk 
of stochastic radiation effects should 
not deter the radiologist from provid-
ing a scan that provides adequate cov-
erage. However, there is good evidence 
that after successful first-line treatment 
in potentially curable cancers, repeated 
scanning in the asymptomatic patient 
achieves little and potentially results 
in harm from over-investigation [25]. 
There is also the financial burden and 
diversion of precious resources to be 
considered.

CONClusION
In future there maybe sufficient workforce 
expansion to double report, which along 
with improving computer aided detec-
tion packages and machine learning could 
reduce error rates. However currently, 
despite our best efforts, errors will con-
tinue to be made and as clinicians we have 
a “duty of candour” to our patients to com-

municate these errors to patients [26, 27]. 
We have found that the peer-review dis-
crepancy process has improved our perfor-
mance and helped in apologies to patients 
when required [4]. It also shows our clinical 
colleagues that we do not lock ourselves 
away in a dark room but are engaged in the 
patient pathway and able to learn from our 
mistakes as an indispensable member of the 
multi-disciplinary team.
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Figure 3.
Tumour necrosis
Axial CT images of the liver images
Baseline scan (A) and 8 weeks post chemotherapy (B) 
for metastatic breast cancer. The 8-week scan could 
easily be interpreted as progressive disease as the 
metastases are more visible, due to treatment related 
necrosis secondary. However, by looking at the surface 
of the liver and the blood vessels the reduction in size 
of the original lesions can be appreciated.

“We must volunteer all relevant infor-
mation to persons who have or may 

have been harmed by the provision of 
services, whether or not the informa-
tion has been requested and whether 
or not a complaint or a report about 
that provision has been made. [26]


