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M
edical imaging technology has made tre-
mendous advancements, enabling the ac-
curate diagnosis of various diseases and 

conditions. In many instances, imaging is critical for 
diagnosis, determining appropriate management, 
and triaging patients. today, no ed physicians would 
diagnose pneumonia by solely listening to lung, or 
appendicitis by physical examinations, or pulmo-
nary emboli by calculating risk factors. Imaging has 
become the goLd standard for many conditions. 

Accordingly, the utilisation of imaging has grown 
dramatically in the past few decades. At first, this 
was accompanied by higher levels of reimburse-
ment, but, more recently, various payment reforms 
have reduced the payment for medical imaging in 
the United states. reduced payment for the con-
tinuous body parts, known as bundled codes, is a 
good example. We experienced tremendous finan-
cial impact by combining the Ct scans of abdomen 
and pelvis in 2009.  bundled payment for care im-
provement initiatives is a different type of “bundle” 
that enforces a single payment for inpatient care 
provided three days prior to admission to 30 days 
post discharge in one single payment, beyond tra-
ditional diagnosis-related group-based payments 
(drg) from admission to discharge. payment for 
imaging performed during the period is included 
in the bundled payment with surgery and anaes-
thesia. at the same time, the total imaging volume 
per case has increased dramatically, in part due to 
the advancement of technology. radiologists must 

detect and interpret a huge volume of information 
and create a cohesive single report in a short pe-
riod of time. Radiologists are faced with handling 
larger volumes with declining unit reimbursement in 
order to maintain their level of compensation. this 
creates a “mouse-in-a-wheel” phenomenon where 
we run endlessly, leading to burnout. 

the past focus has been efficiency or how to do 
things faster, ie improve exam room utilisation for 
the maximum capacity and report turnaround time 
to sign off reports faster.  these are great business 
strategies under a fee-for-services payment model 
where the more we do, the more we get paid. Under 
this volume-based care model, very little attention 
has been paid to doing the right thing. 

the time is right to focus on making our work 
more effective. effectiveness can be understood 
as doing the right things; the right test (appropri-
ateness), the correct diagnosis (diagnostic perfor-
mance), a positive impact on treatment decisions 
(diagnostic impact), and ultimately making patients 
healthier (therapeutic impact). Focusing on effec-
tiveness allows us to achieve better outcomes and 
demonstrates how imaging impacts the entire pa-
tient care continuum. 

How Do We Make Radiology Practice 
More Effective?  
While many things can help us shift from efficien-
cy to effectiveness models, i would like to illustrate 
three options that we can make a huge impact: 

Delivering High-Value 
imaging: a Paradigm 
Shift from Efficiency to 
Effectiveness
summary: how can radiologists move towards a model of practice that uses resources 
and skills effectively and supports high-value care? a leading radiologist and population 
health scientist explains.

yoshimi Anzai
Professor of radiology
associate Chief quality 
officer of the University 
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adjunct Professor of 
Population Health Sciences
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1) Focus on Appropriateness 
We must take the lead on ensuring the appropri-
ate use of imaging tests. Under the volume-based 
care, there is incentive to do more imaging tests. 
We may be too busy to address the appropriateness 
of imaging orders, therefore it is easier to just “do 
it” instead of spending time discussing appropri-
ate imaging test with ordering providers. it is im-
portant to note that this has created a culture of 
an “imaging order” akin to a takeaway order of food, 
which is both demeaning to radiologists and not the 
best care for patients. the editorial by bruce hill-
man in JaCr entitled “speaking of Language” (hill-
man 2015), highlights the notion that words matter. 
the word, “order” does not get respect.  a proper 
word might be “consultation” since we are physi-
cians with imaging expertise. 

admitting that the majority of imaging tests are 
'ordered' appropriately, there remain 20-30% of im-
aging orders that are either wrong tests or inap-
propriate. imaging Cds (clinical decision support) 
provides automatic consultation of relatively sim-
ple clinical scenario, such as 'low back pain lasting 
more than six weeks despite conservative manage-
ment'. For complex situations, however, we must 
provide consultation services where radiologists 
speak with ordering physicians what imaging test 
best answers a clinical question. no matter how 
fast we sign a report, if the study was not indicat-
ed to begin with or was the wrong test to address 
the clinical question, we did not make an impact 
on patient care (other than adding more waste 
to healthcare delivery). this type of practice does 
not lead to effective imaging services. the imag-
ing appropriateness is likely enforced more strictly 

in other countries where the availability of Mr, Ct, 
or pet scans is limited or there is strong govern-
ment oversight. 

2) Standardised Imaging Reporting Results
outside of interventional radiology, imaging re-
ports are the only product we produce in diagnos-
tic radiology. Despite the tremendous technological 
advancements in the field of medical imaging, nar-
rative forms of radiology reports have not changed 
for over 120 years. We use a variety of adjectives 
or adverbs that are not well defined as to the prob-
ability of disease, such as 'likely', 'probably', 'may
represent', 'possibly', or 'cannot be excluded', etc.      

physicians who receive radiology reports have 
to guess what these terms might imply. Under the 
efficiency model, what matters is how fast we sign 
reports, not how accurate or actionable our reports 
are (effectiveness). how do we make our reports 
more actionable?  

the best example for making our reports more 
actionable is the breast imaging reports and data-
base (bi-rads) used for screening breast cancer. 
the probability of presence of cancer is catego-
rised by five different numbers. radiologists have 
to commit to one out of five numbers for every sin-
gle report for breast imaging. the bi-rads system 
has made imaging an essential and unequivocal 
part of the breast cancer diagnosis and manage-
ment. the categorisation of diagnosis (or probability 
of disease) has also generated the solid foundation 
of a research database. Furthermore, the rads 
system is intimately linked to proper follow-up ac-
tions, allowing the standardisation of care process. 
there are many other rads systems, such as Li-
rads (liver imaging), pi-rads (prostate imaging), 
ti-rads (thyroid imaging), and ni-rads (neck im-
aging), etc. these rads systems are applicable to 
specific situations where a diagnosis is binary such 
as cancer or not cancer, or recurrence or not recur-
rence. When a clinical question is not binary, rads 
system, however,  would not be applicable.

It is understandable that some radiologists feel 
that these RADS systems represent an unwelcome 
pressure to commit to a number despite what 
might be more nuanced findings. generally, peo-
ple are reluctant to change their practice unless 
there is additional payment or an external mandate.  
RADS systems do not require specific structured 
reporting. they can still include narrative report-
ing but, in the end, the radiologist must commit 
to one number to reflect the probability of disease 
based on imaging. 

radioLogists handLe 
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imagine a clinical history is 'left frontal lobe tu-
mour' and an Mri report describes findings but, 
ultimately, the impression simply states 'left fron-
tal lobe tumour' without addressing differential di-
agnosis or probability of high-grade tumours. this 
means the post-test probability did not change 
from the pre-test probability. in this scenario, the 
diagnostic impact is zero. 

3) Effective Communication
Lack of effective communication is one of the ma-
jor causes of medical errors and patient harm. this 
is beyond radiology and pathology, but happens at 
the point of transition of care. When a care team 
changes or a patient is discharged, critical informa-
tion may never be conveyed to the care providers. 
Radiologists know how hard it is to get in touch with 
providers in order to verbally communicate critical 
imaging findings. 

another example is incidental findings in medi-
cal imaging. a variety of guidelines exist regarding a 
recommendation for follow-up examinations. these 
guidelines, such as Fleischner society guidelines, 
are incredibly powerful as they standardise care 
processes based on imaging findings. If adopted 
effectively, they provide the model for best practice.  

one question is, are guidelines like these 
enough? What if a patient who has smoking histo-
ry gets a chest Ct to rule out pe (pulmonary em-
boli) at ed, and the chest Ct was negative for pe 
but showed an 8 mm lung nodule? the radiologist 
would recommend a follow-up chest Ct based on 
the Fleischner society guidelines. We might give 
ourselves a pat on the back that we did the right 
thing. however, how do we, as a health system, 
know that the patient received an appropriate fol-
low-up examination? should an ed physician be 
the one to place another chest Ct at six months? 
should this be a primary care provider’s responsi-
bility? What if the patient does not have a primary 
care provider? should we directly inform the patient 
about the nodule? the series of questions points 
to the challenges facing every healthcare delivery 
system and suggests how we might organise our-
selves for better patient care. 

data indicates that 20 to 30% of recommenda-
tions on incidental findings are not followed or are 
ignored. For incidental thyroid nodules, the rate can 
be as high as 70%. You could argue that inciden-
tally discovered thyroid cancer is indolent, though a 
small fraction of patients could end up with aggres-
sive thyroid cancer that requires extensive treat-
ment. How do we know which one to ignore and 

which one to work on? one can argue that is an op-
portunity for an it solution, such as a reminder in 
the eMr to warn that the test is due. 

Health policy makers may be concerned that the 
work up for incidental findings could increase im-
aging utilisation. however, the detecting lung can-
cer that is resectable leads to better outcomes and 
lower costs, than diagnosing it when patients be-
come symptomatic. We need to think cohesively 
about how we use our resources effectively to pro-
viders better care. 

In summary, radiologists should consider them-
selves as imaging information specialists, who ob-
serve medical findings that no one else in the care 
team can. It is our responsibility to work with oth-
er healthcare providers, system leaders, and pa-
tients to discuss not only how to make a diagnosis 
but also how we delivery high value imaging ser-
vices effectively. 

   RefeRences

Hillman B (2015) Speaking of Language. Available from jacr.org/article/S1546-
1440(15)00150-7/fulltext

KeY points

•	 the utilisation of imaging has increased over 

the past few decades.

•	 a fee-for-services payment model has led 

to burnout and little focus on doing the right 

thing. 

•	 appropriate scans, standardisation of reports 

and better communication at the point of 

care transition can lead to more effective 

radiology practice.

•	 radiologists should adopt the role of imaging 

information specialists for better care 

delivery.
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