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Abstract | Interventional oncology is an evolving branch of interventional radiology, which relies on rapidly 
evolving, highly sophisticated treatment tools and precise imaging guidance to target and destroy malignant 
tumours. The development of this field has important potential benefits for patients and the health-care 
system, but as a new discipline, interventional oncology has not yet fully established its place in the wider field 
of oncology; its application does not have a comprehensive evidence base, or a clinical or quality-assurance 
framework within which to operate. In this regard, radiation oncology, a cornerstone of modern cancer care, 
has a lot of important information to offer to interventional oncologists. A strong collaboration between 
radiation oncology and interventional oncology, both of which aim to cure or control tumours or to relieve 
symptoms with as little collateral damage to normal tissue as possible, will have substantial advantages for 
both disciplines. A close relationship with radiation oncology will help facilitate the development of a robust 
quality-assurance framework and accumulation of evidence to support the integration of interventional 
oncology into multidisciplinary care. Furthermore, collaboration between interventional oncology and 
radiation oncology fields will have great benefits to practitioners, people affected by cancer, and to the wider 
field of oncology.
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Introduction
Interventional oncology is a term used for a group of 
interventional radiological procedures used in the cure 
and palliative treatment of cancer. It is a newly developing 
discipline and its development varies substantially even 
within developed countries with advanced techno logies. 
The role of interventional oncology can be defined, at 
least in part, in relation to the two disciplines that are 
most-closely related to it: its parent specialty of diagnostic 
radiology and its sister discipline of radiation oncology.

Both radiation oncology and interventional onco logy 
rely on sophisticated technological equipment to achieve 
nonsurgical local control, cure or palliative care of cancer. 
Apart from a small number of ablative techniques such 
as radiosurgery, stereotactic ablative radiation therapy 
(SABR) or stereotactic body radiation therapy (SBRT), 
in which a limited number of high dose fractions are 
delivered, radiation therapy overall aims to protect and 
preserve the structure and function of normal tissue. 
By contrast, interventional onco logy, when used with 
a curative purpose, usually relies on ablative methods. 
Both disciplines require sophisticated imaging for plan-
ning and guidance and work in an e nvironment of rapidly 
evolving technology.

Diagnostic radiology and radiation oncology have 
common origins. For more than half a century, both fields 
were intimately linked in terms of training and clini cal 
practice. Indeed, in some countries, these disciplines 

remain closely linked, whereby future radio logists and 
radiation oncologists are being taught together at the 
beginning of their training or both disciplines are taught 
within one professional college or society. However, 
during the 1950s, the two disciplines started to separate 
and, in many countries, took entirely different paths. 
Diagnostic radiology increasingly distanced itself from 
patients, with radiology technicians obtaining the images 
and radiologists focusing on their interpretation, whereas 
radiation oncology gradually established itself as a main-
stream clinical discipline and is firmly entrenched as a 
cornerstone of multidisciplinary cancer care.

Developments in imaging, as well as changes in the 
clinical role of interventional radiologists, are leading to a 
degree of overlap and convergence between interventional 
oncology and radiation oncology. We believe that a close 
collaboration between the two disciplines will have great 
benefits for patients and the health-care system as a whole. 
Collaboration is the key to ensure that patients can access 
all appropriate treatment options and that the s pectrum of 
local treatment techniques continues to expand.

In this Review, we examine the current role of inter-
ventional oncology and its relationships with other disci-
plines involved in cancer care. We focus particularly 
on radiation oncology, because we believe that a close 
relation ship of interventional oncology to this discipline 
might have a decisive influence on future inter ventional 
oncology techniques. We also make suggestions on 
how collaboration between radiation oncology and 
i nterventional oncology can benefit patients.
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Radiation oncology
Until recently, radiation therapy, either alone or in combi-
nation with chemotherapy, was considered as a second-
line treatment for many conditions and was used mainly 
when surgery was not possible.1–4 However, radiation 
therapy has evolved and is now a highly sophisticated, 
cost- effective, primary method of treatment for many 
people with cancer. It cures many patients, and can be 
very effective in the relief of symptoms for those in whom 
curative treatment is not feasible.

All forms of radiation treatment that are available 
today (external beam treatment with photons or parti-
cles, brachytherapy and radionuclides), have been made 
possible by an extraordinary collaborative effort between 
committed researchers in the fields of biology, physics, 
chemistry, and clinical medicine over 12 decades.5 Since 
the mid-1950s when linear accelerators came into main-
stream clinical use, radiotherapy technology has advanced 
greatly. The aim of radiation therapy is, and has always 
been and will be, to maximally treat cancer tissue and 
spare normal tissue. All evolving techniques, both tech-
nical and radiobiological, aimed at improving dose 
delivery, are driven by these principles.5–7 Technological 
advances such as the development of intensity modulated 
radiation therapy (IMRT) enable the shaping of beams 
with very steep dose gradients, which can deliver high 
doses to cancer tissue while sparing the adjacent healthy 
tissues and organs. The effective use of such techno-
logy requires a deep understanding of anatomical and 
molecu lar imaging, tumour and normal tissue biology, 
and treatment-related risk factors. A greater understand-
ing of the biology of cancer and radiobiology has enabled 
more-effective exploitation of the benefits of combined 
modality treatment. The evidence underpinning the use 
of radiotherapy is based on a large number of scientific 
studies, carried out over many decades. Delaney and col-
leagues analysed and assessed these studies methodically 
and determined that approximately 50% of patients with 
cancer would benefit from radiation treatment.8

In most developed countries, radiation oncologists 
usually work within multidisciplinary teams. Radiation 
treatment can be used as a sole curative modality in some 
circumstances, but is more frequently combined with 
surgery and systemic therapy to maximize both local and 
systemic disease control. Over 80% of the indications for 
radiotherapy are aimed at improving the likelihood of 
cure.9 Radiation treatment will often enable less- radical 
surgery to be used (for example, in the conservative 

treatment of limb sarcomas and in breast cancer), or 
might replace surgery altogether (as in the case of many 
patients with oropharyngeal cancer). The integration, 
sequencing and linking of combined modality treatments 
and collaboration between radiation oncologists and other 
members of multidisciplinary teams are vital to ensure 
access to high-quality cancer treatment. These principles 
are directly applicable to interventional oncology.

Interventional radiology
Interventional radiology is a unique field; it is an acute, 
front-line clinical discipline that emerged from within a 
diagnostic specialty. The increasingly sophisticated and 
intricate techniques that were developed in diagnostic 
angiography provided the opportunity to adapt them for 
the treatment of patients. The performance of the first 
angioplasty by Charles Dotter in 1964 heralded the era 
of minimally invasive therapy.10 Today, interventional 
radiologists treat conditions in almost every organ in 
the body. Their techniques cause minimal trauma to 
normal tissues, enabling rapid recovery and early return 
to work. Moreover, interventional radiology techniques 
are less expensive than equivalent surgical methods, as 
they involve a shorter stay in hospital and are usually 
a ccompanied by fewer complications than surgery.11,12

The treatment of vascular conditions has always been 
an important part of interventional radiology. Vascular 
interventions are now mainstream treatment for aortic 
aneurysms, arterial and venous stenosis or obstruction, 
and traumatic or gastrointestinal haemorrhage.13–22 In 
many countries, vascular surgeons and cardiologists have 
learned to use interventional radiological techniques to 
treat patients with vascular disease, reducing the involve-
ment of interventional radiologists in this field. However, 
new techniques have emerged, which have increased the 
role of interventional radiology in the treatment of malig-
nant disease, thus providing new opportunities for inter-
ventional radiologists, and expanding treatment options 
for people affected by cancer.

Interventional radiology in oncology
Palliative application
Interventional radiology procedures have been used in 
both the palliative and curative treatment of cancer. Until 
recently, all interventional radiological procedures in the 
field of oncology were palliative rather than curative. 
Palliative procedures, such as the drainage of malignant 
ascites and pleural collections, can improve the quality of 
life of patients with cancer. Percutaneous nephrostomy 
can maintain renal function in patients with obstruction 
of the urinary tract;23 however, the presence of drainage 
bags severely reduces the quality of life of the patient. 
Ureteric stenting achieves similar benefits without the 
need to use unsightly bags or external catheters.24–26 
Percutaneous biliary drainage has also made a major 
contribution to palliative care, as it enables the relief of 
jaundice and the elimination of the unpleasant physical 
and psychological consequences of the retention of bile.27 
Internal stents have increased the attractiveness of biliary 
drainage, as they enable bile to flow into the duodenum, 

Key points

 ■ Interventional oncology is a new discipline, which uses minimally invasive, 
image-guided techniques to treat patients with cancer

 ■ Percutaneous thermal ablation and cryotherapy are the main potentially 
curative methods of treatment used by interventional radiologists when treating 
patients with cancer

 ■ Both interventional oncology and radiation oncology can achieve local cure 
of malignant tumours

 ■ Collaboration between radiation oncologists and interventional oncologists would 
have important benefits for patients with cancer and for both of these disciplines
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thus helping to improve the patient’s nutritional status and 
to avoid the complications of external biliary drainage.28,29 
Self-expanding metallic biliary endoprostheses have 
revolution ised this field, as they have enabled effective 
internal drainage without the risks and discomfort associ-
ated with the insertion of fixed-size conventional biliary 
stents.30–33 Most biliary endoprostheses are now inserted 
endoscopically, but percutaneous insertion remains 
needed when endoscopic access is difficult or impossi-
ble.34,35 Metallic stents have also made a major contribu-
tion to the palliative care of patients with oesophageal, 
duodenal, colorectal and bronchial malignant obstruc-
tion.36–50 Rigid plastic oesophageal tubes were not particu-
larly effective in achieving adequate nutrition because of 
their relatively small lumen, which permitted only a liquid 
or semi-liquid diet, whereas metallic self- expanding 
oesophageal stents make it possible for patients to eat 
almost normally. Tracheobronchial stents can relieve 
distressing stridor and frequent episodes of pneumonia 
in patients with malignant bronchial obstruction.

Palliative interventional radiological procedures are 
often carried out as part of a ‘technical’ service offered 
to patients under the care of another physician. In this 
setting, it is usually inappropriate for the interventional 
radiologist to assume primary clinical responsibility for 
the patient being treated. Nevertheless, the perform-
ance of such procedures in an environment in which 
the interventional radiologist is not sufficiently well 
integra ted into the clinical team caring for the patient has 
important disadvantages. The optimum use of palliative 
interventional radiological procedures, or the decision of 
whether or not to use them, requires an informed discus-
sion between the referring physician, the interventional 
radiologist and the patient. When such procedures are 
performed simply in response to written requests, as 
for diagnostic investigations, important information 
that can influence the decision of which technique to 
use or whether or not to proceed with the procedure 
might be overlooked. For example, a patient with malig-
nant obstructive jaundice who could be a candi date for 
surgery, might be best treated with a plastic endopros-
thesis, which can be easily removed before, or at the 

time of, surgery, whereas a similar patient who cannot 
be treated surgically might be best palliated with a self-
expanding metallic endoprosthesis. The relevant informa-
tion does not always appear on request forms; therefore, 
personal communication between the special ists involved 
in the care of the patient, ideally at a meeting of a multi-
disciplinary team, ensures optimum care and avoidance 
of potentially irreversible errors.

Curative application
In the past few decades, potentially curative interven-
tional radiological methods of treatment, such as abla-
tion of tumours with lasers, radiofrequency energy 
(Figure 1), microwaves, cryotherapy and irreversible 
electroporation, have emerged,51–57 and have been com-
bined with palliative techniques to create the discipline of 
interventional oncology. Initially, such procedures were 
seen as ‘optional extras’, and were used in patients with 
cancer in whom other methods of therapy had failed or 
could not be used. However, as the number of patients 
treated by interventional radiological methods increased, 
it became obvious that, for at least some conditions, these 
techniques provide an attractive alternative to surgery. 
For example, small renal tumours can be ablated using 
percutaneous techniques with minimal morbidity, a short 
stay in hospital and preservation of renal function.58–62 
In the liver, thermal ablation methods have similar 
outcomes to surgery in the treatment of hepatocellular 
carci noma and are proving to be increasingly important 
in the management of liver metastases that are not amen-
able to surgical resection.63 In addition, percutaneous or 
intraoperative ablation of hepatic metastases combined 
with surgical resection have been shown to be effective 
in patients in whom either treatment modality alone is 
considered inappropriate.64–66 Moreover, radioembo-
lization and chemoembolization are useful methods of 
stabilization of disease in patients in whom surgery or 
ablation are not appropriate.67–70 Percutaneous ablation 
is also increasingly used in the treatment of primary and 
metastatic malignant tumours in the lung. The high local 
recurrence rate associated with radiofrequency ablation 
has led to increased use of microwave and cryotherapy 
techniques, with promising results.71–76

The number of patients who could benefit from poten-
tially curative interventional radiological techniques 
is much larger than those actually referred to interven-
tional oncologists. An important reason for the limited 
access to this discipline is the lack of an adequate number 
of interventional radiologists. There is a general lack of 
knowledge of what interventional oncologists have to 
offer. Interventional radiological treatments feature little 
in international treatment guidelines owing to both a 
lack of evidence and a lack of representation on guideline 
panels. An additional notable reason for the underuse of 
interventional radiology is the difficulty to sustain a prac-
tice in interventional oncology without assuming clinical 
responsibility for the patient to the same extent as special-
ists in other treating disciplines. Many interventional 
radio logists do not have the time, the willingness or access 
to the necessary infrastructure to practise as clinicians.

Figure 1 | Thermal ablation of hepatic metastasis in a female patient with breast 
cancer. a | This preoperative CT image shows an area of low attenuation (asterisk) 
in the right lobe of the liver, which represents a metastasis. This was treated with a 
radiofrequency electrode for 12 minutes. b | Following radiofrequency ablation, the 
tumour has been coagulated. As observed in the postoperative CT image, the 
region is now of lower attenuation and contains a small bubble of gas at its inferior 
margin (arrow). The area of low attenuation appears slightly larger than before 
treatment, as the coagulated area exceeds the size of the tumour. 
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Challenges in interventional oncology
Several challenges exist in the field of interventional 
oncology that should be tackled to enable the prac-
tise of this discipline more effectively. These include a 
lack of sufficient relevant evidence of effectiveness, an 
appropriate clinical infrastructure and a robust quality 
assurance programme.

The need for data 
Interventional oncology lacks the sound evidence base 
underpinning the practice of radiation oncology. Perhaps 
paradoxically, the rapid development of interventional 
radiological procedures in the field of oncology has 
impeded the establishment of the precise role of these 
methods of treatment in the oncological armamen-
tarium. The majority of publications in interventional 
oncology focus on technological developments, such 
as radiofrequency or microwave ablation, irreversible 
electro poration, cryotherapy and radioembolization. 
Such scientific studies report the technical details of 
new procedures, document their technical success and 
safety, and compare them with each other. Although 
these issues are important, long-term outcome data 
and information on economic burden and quality of life 
are sparse. When comparisons with other methods of 
treatment are carried out, they are usually retrospective, 
or the patient cohorts are too different to enable valid 
comparison. There are several reasons for the relative 
paucity of substantial studies documenting the clinical 
effectiveness of interventional radiological techniques in 
oncology. The attraction of interventional radiologists 
to technology is one relevant factor, as many of their 
publications tend to focus on the influence of techno-
logical developments on the short-term outcomes of 
treatment rather than longer-term oncological results. 
However, more important is the fact that, in most cases, 
the patients being referred to the interventional radio-
logists are under the care of a separate clinical team or 
physician, who uses the interventional radiologist as a 
provider of a technical service. This makes comprehen-
sive care more difficult, including the reliable follow up 
of patients. Furthermore, the referring service might 
regard its own method of treatment as ‘mainstream’ and 
the interventional techniques as adjunctive or as options 
of last resort, thereby only allocating patients who cannot 
be managed by other methods to the interventional 
radiologist. As a result, even retrospective comparisons 
might be difficult, because of differences in the patient 
populations treated by other oncological disciplines and 
by interventional radiologists.

A concerted effort is necessary to obtain reliable and 
substantial data on the outcomes of interventional radio-
logical procedures in oncology. The funding of health 
care is under scrutiny in all developed countries and, 
inevitably, the investment decisions are based on the 
available scientific information. If interventional radio-
logists cannot produce the necessary evidence to support 
the procedures they wish to perform and believe to be of 
value to patients, this discipline is unlikely to establish 
itself as mainstream in the field of oncology. As well as 

having adverse consequences for the field of interven-
tional oncology, this relative lack of substantial evidence 
in support of interventional radiological procedures will 
deprive patients from potentially beneficial and effective 
minimally invasive treatments.

The general thought is that only prospective random-
ized studies can provide acceptable evidence. Of course, 
when appropriate, such studies can be invaluable. 
However, these studies are expensive and time consum-
ing, and are not always the most appropriate method 
of establishing the clinical effectiveness of a particu lar 
method of treatment.77 Randomized controlled com-
parisons are particularly problematic when new surgi-
cal procedures are introduced.78 Surgical procedures 
depend on the skills of the operator, are usually irre-
versible, and change constantly as new equipment and 
techniques are developed. In addition, use of a placebo 
is inappropriate, and adequate blinding is diffi cult to 
accomplish. These circumstances present problems in 
relation to operator participation and patient recruit-
ment into randomized studies. Nonrandomized, pro-
spective cohort comparison has other weaknesses, but 
can add complementary data with good external valid-
ity. Well-constructed, sophisticated registries are likely 
to be of great importance in interventional onco logy. 
In a field of rapidly evolving technology, comparative 
effectiveness research is likely to be invaluable.79 Patient-
reported outcome measures and data from sophisti-
cated registries are also likely to be particularly relevant 
to interventional radiological procedures. The field of 
interventional radiology is considerably disadvan taged 
in terms of collecting follow-up data; most departments 
are geared to intervention and not to long-term con-
sultation and follow up by interventional oncologists. 
Interventional oncologists need to acquire the necessary 
infrastructure for full clinical practice and this should 
include data collection.

Clinical responsibility
The requirements for the effective practice of cancer 
medicine present a substantial number of challenges 
for interventional oncologists and for those who refer 
patients to them, as often interventional oncologists 
are not the primary clinicians caring for the patient. In 
the management of vascular diseases, it is possible for 
interventional radiologists, who choose to provide only a 
technical service, to function effectively in collabor ation 
with vascular surgeons. However, it is difficult for inter-
ventional oncologists to provide optimum care without 
assuming primary clinical responsibility, with all of its 
ramifications, for the patients they treat; such responsi-
bility is essential for the optimum care of patients with 
cancer. An interventional oncologist who is planning to 
perform an ablative procedure must take into account the 
impact of the procedure on the overall care of the patient 
and the integration of the procedure with other planned 
treatments. Without this level of integration with other 
members of the oncology team, decisions made in isola-
tion could greatly disadvantage patients, leading to either 
unnecessary procedures or to complications that might 
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otherwise have been avoided. The interventional oncolo-
gist must be in a position to manage the complications of 
the procedure personally, rather than delegating this task 
to the referring physician. Patients should be followed 
up regularly, to assess the response to the procedure, 
to establish whether further treatment is needed, and to 
evaluate the overall value of the treatment to the patient. 
If follow-up assessment is delegated to others, informa-
tion will be lost, delays could occur, and some potentially 
curable recurrent tumours might become untreatable by 
the time the interventional oncologist is made aware of 
them. In other patients, post-ablation tumour occur-
rence might be mistaken for persisting disease by other 
physicians and additional aggressive treatment might 
be offered.

Doctors in clinical specialties (surgical, radiation 
and medical oncology) caring for patients with cancer 
receive training in the principles and practice of onco-
logy, which underpin their work. Such training enables 
them to communicate effectively with other special-
ists caring for the same patient and to put their role in 
the patient’s treatment into a wider context. However, 
most interventional radiologists involved in cancer care 
have relatively limited clinical training, and little or no 
instruction in oncology. This deficit has to be rectified 
because interventional oncologists require the ability to 
communicate knowledgably with their colleagues and 
patients, as well as a clinical framework within which 
to do so, ideally within a multidisciplinary team. In 
the future, having some knowledge of the effects and 
mechanism of action of the various medications used 
to treat cancer will be even more important, as there 
is increasing evidence of interactions between some of 
these agents and the effects of interventional radiological 
techniques, affecting the rates of recurrence following 
percutaneous ablation,80 or influencing complication 
rates or survival.81

The recognition of interventional radiology as a sub-
specialty of radiology by the General Medical Council 
in the UK and the award of specialty status by the 
American Board of Medical Specialties in the USA, has 
made it easier to incorporate knowledge of basic aspects 
of oncology into the training curricula of interventional 
radiologists, as well as to facilitate the assumption of full 
clinical responsibility by interventional radiologists.

The need for quality assurance
The field of radiation oncology has developed sophis-
ticated programmes of quality assurance, which aim to 
provide consistency and assure safety of treatment.82 
Radiation oncology practice standards or quality assur-
ance programmes exist in many countries and regions 
of the world. Support from medical physicists affiliated 
to departments of radiation oncology usually underpins 
the day-to-day quality assurance process. Good quality 
assurance programmes include a feedback mechanism 
so that the cause of any shortcomings can be addressed 
and corrected. Practice standards should be com-
prehensive, and although radiation oncology quality 
assurance programmes rightly have a major focus on 

ensuring accurate radiotherapy delivery, compre-
hensive programmes cover the whole care pathway, 
from the initial referral processes, through every step 
of decision- making, the delivery of care, the requisite 
staff, record keeping, and communication.83,84 There 
needs to be rigour in treatment planning, the definition 
of the volumes of targets for treatment and avoidance, 
the planning process, the actual delivery of treatment, 
and follow-up strategy.

Quality assurance is not just about the equipment 
used. Being able to identify and accurately treat the target 
tissue is vital in radiotherapy and is just as important in 
interventional oncology. There is no consolation for a 
geographical miss of the target that could otherwise have 
been averted, no matter how sophisticated the techno-
logy used to deliver the treatment is. This is exemplified 
in the TROG 02.02 trial,85 a multinational study evalu-
ating the delivery of chemoradiation in patients with 
advanced-stage head and neck cancer, which required 
real-time quality assurance of the radiation treatment. 
Centres contributing small numbers of patients were 
found to have a considerably greater number of treat-
ment deviations, and patients treated with poor quality 
plans were found to have a markedly reduced rate of 
locoregional control and overall survival.85 Therefore, the 
field of interventional oncology requires robust methods 
of quality assurance to be developed, which should be 
adapted appropriately to the technology and methods of 
practice used in this discipline.86

The relationship with surgery
Surgery has a pre-eminent role in oncology, and 
many patients are cured as a result of successful sur-
gical operations. Only surgery can ensure the total or 
partial removal of tissue containing a malignant tumour 
together with the lymph nodes draining it. Furthermore, 
several tumours in a single organ can be removed simul-
taneously during surgery. Moreover, histological exami-
nation of a surgical specimen can determine whether a 
neoplasm has been removed in its entirety and enables an 
assessment of risk factors and prognosis, thereby influ-
encing recommendations for additional local or systemic 
treatment. Nevertheless, surgery also has some inherent 
limitations, which are inextricably linked with the above 
advantages. In particular, a substantial amount of normal 
parenchyma is lost during surgical operations. This 
problem might not be clinically significant in many cases; 
however, in some circumstances, it can have clinically 
important effects—for example, in patients with multi ple 
tumours in a solitary kidney, such as some patients with 
von Hippel–Lindau disease, or in patients with recurrent 
hepatocellular carcinoma or several hepatic metastases 
affecting both lobes of the liver.

Interventional oncology enables the targeting and 
ablation of tumours with minimal loss of normal paren-
chyma. This process has substantial advantages when 
the disease is not limited to one part of an organ. For 
example, patients with metastases in both lobes of the 
liver, who require local treatment, often present a surgi-
cal challenge, whereas such disease might be treatable 
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with minimal loss of normal tissue using thermal abla-
tion. Furthermore, most percutaneous ablations can be 
carried out under local anaesthesia, combined with intra-
venous sedation and analgesia, often in an out patient 
setting or with an overnight stay in hospital. Indeed, the 
complications of interventional radiological procedures 
are generally fewer and less severe than those that follow 
equivalent surgical operations.

The relationship of interventional oncology to sur gery 
can be complementary; however, in many situ ations, 
these approaches are directly competitive. For example, 
small renal tumours can be treated with percutaneous 
ablation with minimal loss of normal parenchyma and 
with very similar results to total or partial nephrec-
tomy.58,59 Some surgeons have raised doubts about the 
oncological efficacy of interventional radiological tech-
niques on the basis of studies of histological findings 
showing a failure of ablation to destroy all malignant 
cells or to achieve the same tumour-free margins as 
surgery.87 Ultimately, however, the effectiveness of inter-
ventional oncology must be judged on the local cure rate, 
overall survival and on the impact of the treatment on 
the patient’s quality of life. It will be important to have 
a reliable database to guide evidence-based treatment 
recommendations that are supported by robust quality 
assurance procedures. Such data should record not only 
cancer outcomes, but also patient-reported quality of life 
and the overall economic burden of treatment.

The relationship with radiation oncology
In parallel with the advances in interventional oncology, 
ablation techniques are being developed in the field of 
radiation oncology. By way of example, SABR is emerg-
ing as the treatment of choice in patients with otherwise 
resectable lung tumours who are medically unsuitable for 
surgery. In appropriately selected patients, the results of 
SABR rival those of surgery and exceed those of percuta-
neous ablation.88–91 Rigorous quality assurance, outcome 
measures and sophisticated data registries in SABR 
demon strate the importance of such data in c ontributing 
to a robust evidence base for treatment.

Currently, no well-defined criteria are available to 
guide the selection of radiation therapy or percutane-
ous ablation for the treatment of a particular tumour. 
Sometimes the choice is obvious; for example, a patient 
with a small pulmonary tumour who has poor respira-
tory reserve and large emphysematous bullae would be 
more safely treated with radiotherapy than percutane-
ous ablation, because of the substantial risk of a life- 
threatening pneumothorax associated with the latter 
method.72 Extensive work will need to be carried out 
during the next few years to define evidenced-based cri-
teria for choosing between these methods of treatment, 
which should take into account the size, nature and loca-
tion of tumours in various organs, and vulnerable adja-
cent structures. However, the choice should always be 
governed by the views expressed during careful discus-
sion at a multidisciplinary meeting, taking into account 
the available expertise and patient choice, as well as the 
state of the lung (or other affected organ) itself.

Experimental and early clinical evidence suggests that, 
in the treatment of some conditions, the combination 
of radiotherapy and percutaneous ablation could have 
advantages over either technique alone.92,93 This pos-
sibility is not surprising, as the underlying biological 
effects of either treatment method are different. Further 
research will help clarify this area.

Radiation oncology has always been dependent on 
imaging, as the targeting of tumours requires accurate 
localization of treatment. However, the reliance on 
imaging has increased considerably in recent years, as 
modern structural and functional methods of imaging 
are providing hitherto unprecedented detail regarding 
the location, structure and function of malignant neo-
plasms.94 In this sense, interventional oncology and 
radiation oncology are converging; both disciplines 
require detailed imaging techniques to plan treatment 
and to assess its effectiveness, and can cure and palliate 
tumours, making it necessary to establish which modal-
ity should be used, or in which sequence, to achieve 
maximum patient benefit. New imaging methods might 
further increase the effectiveness of both radiation onco-
logy and interventional oncology by providing detailed 
information relating to tumour activity. If interventional 
oncologists and radiation oncologists worked together, 
the spectrum of oncology covered by the two disciplines 
combined would be very extensive indeed.

The need for collaboration between radiation onco-
logy and interventional oncology is undeniable, but what 
form this collaboration should take is debatable. In the 
long term, these disciplines could be brought closer by 
imaging, resulting in a new specialty.95 Although this 
scenario is impractical in the immediate future, there 
will be substantial benefit from harnessing the expertise 
within these two disciplines. The techniques of deliver-
ing care are different. Interventional radiology has only 
recently acquired a character distinct from diagnostic 
radiology in the USA and the UK, and is not yet recog-
nized as a subspecialty in most countries in Europe and 
in Australia. The curricula for training in interventional 
radiology in countries where a separate training track 
exists include a large number of vascular pro cedures, 
and separating the elements that apply to interven-
tional oncology during training might be difficult. 
Furthermore, the number of interventional radiologists 
remains small compared with other specialties, making 
it difficult to offer 24-hour care in many medium-sized 
or small hospitals. This challenge will be even greater if 
this discipline were to be subdivided into vascular and 
oncological aspects. As in radiation oncology, however, 
the outcomes for patients requiring highly specialized 
treatment are likely to be better in specialized tertiary or 
quaternary care centres.

Currently, radiation oncology and interventional 
oncology are two disciplines that rely heavily on 
imaging and have similar treatment goals. The two fields 
complement each other and have a lot to gain from a 
close association. Collaboration could be facilitated by 
joint appointments, with interventional oncologists 
being employed part-time in departments of radiation 
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oncology, or by a commitment to work together in 
prominent centres. For interventional oncologists, joint 
appointments will have the additional advantage of pro-
viding them with access to the infrastructure they need 
to practise as clinicians rather than technicians. Facilities 
and support staff for outpatient clinics, and ward support 
for inpatients, would transform the pattern of practice of 
interventional oncology. In addition, encouraging inter-
ventional oncologists to participate in multidisciplinary 
meetings will facilitate integration and joint research 
projects. Such integration might also accelerate the adap-
tation of some of the mature planning and quality assur-
ance techniques used routinely in radiation oncology to 
the needs of interventional oncology. 

Organizations and professional colleges in which 
both radiology and radiation oncology are represented, 
including the Royal College of Radiologists (RCR) 
and the Royal Australian and New Zealand College 
of Radiologists (RANZCR), should explore methods of 
bringing interventional oncologists and radiation onco-
logists closer together. The RCR96 and the RANZCR97 
have faculties of Radiology and Radiation Oncology 
(called ‘Clinical Oncology’ in the case of the RCR). 
These faculties could collaborate to create a curricu-
lum for training specialists in interventional oncology, 
which should include a basic knowledge of radiotherapy 
and chemotherapy, as well as essential clinical know-
ledge relating to oncology. Such knowledge would not 
be sufficient for interventional radiologists performing 
procedures in patients with cancer to function as inde-
pendent oncologists who can prescribe chemotherapy 
or radiotherapy; however, it would enable them to put 
the procedures they perform in a wider context and to 
c ommunicate better with the patients they treat.

Conclusions
Interventional oncology is a promising new discipline, 
which offers exciting procedures that can cure, control 
or provide palliative care for several malignant condi-
tions. However, this discipline is challenged by the lack 
of comprehensive relevant evidence of effectiveness, a 
robust quality assurance framework and an appropri-
ate infrastructure for clinical practice. Whereas the 

evidence base underpinning radiation oncology is 
robust and has developed over decades, interventional 
oncology does not have this luxury, making compara-
tive effectiveness research a vital platform for gather-
ing evidence. Furthermore, radiation oncology relies 
on rigorous quality assurance at every level of delivery. 
For interventional oncology, there is an urgent need to 
gather evidence of clinical effectiveness and develop 
methods of quality assurance. Adopting the principles 
used by radiation oncologists for this purpose will help 
accelerate the establishment of similar methods within 
interventional oncology. As in radiation oncology, 
quality assurance and evidence gathering in interven-
tional oncology must be embedded in multidisciplinary 
team management, to facilitate decision-making and the 
integration of care, and to extend treatment options. In 
the current environment of escalating health-care costs 
and of the consequent need to base the availability of 
methods of treatment on robust outcome measures, the 
relevant considerations are similar for both disciplines. 
Interventional oncologists and radiation oncologists 
should emphasize outcomes that reflect the importance 
of local tumour control as well as the overall economic 
burden of treatment and quality of life measures that are 
important to patients and to the health system at large. 
Therefore, a close collaboration between the two disci-
plines will provide highly important potential gains for 
both patients and practitioners.
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