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Abstract The field of interventional radiology continues to
expand rapidly, offering an increasing range of alternatives
to open surgical procedures. This minimally invasive
imaging-guided approach promises faster recovery times
and a theoretically improved patient experience; however,
there is limited evidence documenting that these promises
are actually delivered. Patient-reported outcomes are a way
of collecting data on the patient experience increasingly
used in clinical trials and the provision of surgical services
and informing clinical practice across a range of elective
procedures. Currently underutilised in interventional radi-
ology, patient-reported outcomes have the potential to
significantly impact how we deliver care by allowing
evaluation of the perceived benefit derived by a patient
after undergoing a procedure and to permit comparison
with more invasive open procedures from the patient
perspective.
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Introduction

There is an increasing focus on the patient’s perspective in
healthcare evaluation and clinical research. A medical
intervention’s efficacy has been traditionally measured in
technical outcomes such as survival or objective measures
of reduction in disease burden; however, the addition of the
patient’s experience of symptoms and quality of life (QoL)
offer a more comprehensive evaluation of a treatment’s
effect. This evaluation is increasingly comprised of not
only an intervention’s clinical efficacy, but also whether it
achieves a “desirable outcome” from the patient’s
perspective.

A patient-reported outcome (PRO), as defined by the
Food and Drug Administration (FDA) [1], is “any report of
the status of a patient’s health condition that comes directly
from the patient, without interpretation of the patient’s
response by a clinician or anyone else”. It is a recording of
the patient’s experience of an intervention pertaining to the
patient’s symptoms, functional status, and their health-re-
lated QoL [2]. In clinical trials, PROs provide data on
subjective outcomes such as symptoms, disabilities and
QoL. They are an important research tool as this infor-
mation is not reliably obtainable by other means and are
often used as secondary outcomes in clinical trials; for
example in the ATTRACT trial [3] which examined the
change in QoL following catheter-directed thrombolysis
for deep venous thrombosis (DVT) using the VEINES-
QOL instrument. PROs are particularly valuable in situa-
tions where there are no adequate objective outcome
measures, such as disease biomarkers or morbidity, and in
these cases, PROs can be used as primary endpoints.
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Patient-Reported Outcome Measures

Patient-reported outcome measures (PROMs) are validated
instruments used to report and quantify PROs, initially
developed for use in pharmacological and health service
research [4]. Kwan et al. [5] outline the ideal characteristics
of a research protocol PROM: “reliable, validated in the
intended disease population, applicable to a range of
therapeutic options for the disease in question, valid for
both cross-sectional and longitudinal use, have an estab-
lished minimally important clinical difference, and be short
and easily administered”. PROMs can either be disease-
specific or generic. There are thousands of validated dis-
ease-specific PROMs, and these have greater validity and
credibility than their generic equivalents [2]. Generic
instruments usually deal with aspects of a patient’s life like
mobility and self-care and allow greater ease of compar-
ison, an example of which is the EuroQol-5D which is used
to measure QoL [6], as utilised in the BASIL trial for
instance [7]. Clinical studies often use a combination of
disease-specific and generic tools.

Clinical Use

The clinical use of PROs is well established in the surgical
realm, mainly in the evaluation of some low-risk or high-
volume elective procedures, for example varicose vein
surgery and total joint arthroplasties [8]. Technical metrics
such as post-operative infection or prosthetic implant fail-
ure rates capture only limited aspects of the treatment
efficacy, whereas PROMs offer a validated and scientific
method of collecting data pertaining to what constitutes a
desirable outcome from the patient’s viewpoint.

Interventional Radiology

Interventional radiology (IR) allows procedures to be per-
formed utilising minimally invasive techniques, promising
shorter recovery times and a theoretically improved patient
experience; however, there is limited evidence in the lit-
erature that confirm the latter impression in particular.
Many IR procedures are performed to address QoL issues,
examples of which include symptom improvement and
decreased disability, and the provision of palliative comfort
measures to end-of-life patients. Assessment of treatment
effectiveness in these situations requires a holistic view of
the patient’s care, with improvement of their subjective
experience paramount.

There are several studies that utilise PROs and detail the
development of PROMs in the fields of Uterine Artery
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Embolisation (UAE) [9-11], Transarterial Chemoemboli-
sation (TACE) of Hepatocellular Carcinoma (HCC)
[12, 13], and venous insufficiency [3, 14, 15], among
others; however, reports detailing PROM use in other
conditions relevant to IR are currently lacking [5].

Spies et al. demonstrated an improvement in QoL
among 50 women who underwent UAE using preoperative
questionnaires repeated at 3 & 6 months of follow-up [9]
and subsequently developed a validated PROM assessing
symptom severity and symptom impact on health-related
QoL in women with uterine leiomyomata and their
responsiveness to intervention, called the Uterine Fibroid
Symptom and Quality of Life (UFS-QOL) [10]. We have
included this PROM and its scoring manual in the attached
appendices (Online Appendix 1) [10]. UFS-QOL was
subsequently utilised in the FIBROID study by Goodwin
et al. [11], a multi-centre prospective longitudinal registry
of over 2000 women undergoing intervention for fibroids.
This large data set showed “a durable improvement in
quality of life” and significant symptom improvement in
women undergoing UAE versus other surgical treatments
such as hysterectomy or myomectomy.

Many publications have compared TACE vs yttrium-90
radioembolisation (TARE) of HCC in terms of treatment
efficacy and tumour response [16, 17]; however, the evi-
dence is limited in relation to the subjective patient expe-
rience. The FACT-Hep (Functional Assessment of Cancer
Therapy—Hepatobiliary) is a validated disease-specific
PROM (Online Appendices 2 & 3) used to assess patient’s
QoL after these treatments [18]. This instrument has been
utilised in two small studies [12, 13] which demonstrated
an increased QoL in patients post-TARE in comparison
with TACE. Results such as these can add a dimension to
the decision-making between treatment options, particu-
larly relevant in the palliative setting.

Despite the substantial amount of work studying QoL
improvement with regard to oncological practice in gen-
eral, disease-specific research such as the aforementioned
is scarce in IR [5]. European radiation oncologists use
PROMs frequently in treatment evaluation [19-23]. Of the
trials currently recruiting, we found only one incorporating
an IR procedure, namely MR-guided high-intensity
focused ultrasound for palliating painful osseous metas-
tases, which will be compared to external beam radio-
therapy using the following generic and disease-specific
PROMs: EORTC QLQ BM22, C15-PAL, EQ-5D-5L and
PGIC [19].

In patients with lower limb ischaemia, PAD-QOL [24]
and Vascu-QOL Questionnaires [25] are used, the latter
facilitating evaluation in the SUPER trial, [26] which
compared the cost-effectiveness of endovascular revascu-
larisation and supervised exercise therapy.
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Future Directions

The authors encourage IRs to familiarise themselves with
existing PROMs in their domains, incorporate them into
their practice and report their results in order to contribute
to the currently limited evidence. By extension, where
PROMs do not exist for a particular treatment or group of
treatments, there is an opportunity for IRs to play a leading
role in the design and development of appropriate treat-
ment/disease-specific PROMs. IRs are ideally placed to do
this work given their knowledge of their procedures’
desired outcomes, potential complications and perceived
benefits of IR procedures over open alternatives. Patient
advocate groups can be invaluable collaborators in identi-
fying the issues most important to patients. By pursuing
this route, the IR community can accrue meaningful evi-
dence confirming our perceptions of the benefits of our
procedures to our patients.

For those who remain sceptical, we would highlight the
increasing weight that governing bodies ascribe to
PROMS. Some, such as NICE (National Institute for
Health and Care Excellence) in the UK have begun
requesting PRO data to support the wider adoption of
procedures such as genicular artery embolisation for
osteoarthritis [27], high-intensity focused ultrasound for
symptomatic breast fibroadenoma [28] and superior cap-
sular augmentation for massive rotator cuff tears [29]. It
appears inevitable that PRO data will form an important
part of the evidence used to influence which procedures are
supported and which are not. Taking the lead in this sphere
will give IR an important voice in addition to bolstering the
existing evidence and contributing new validated methods
of evaluating procedures’ outcomes. The European
Medicines Agency and the FDA have published guidance
for the use of PROMs as part of clinical research in
Oncology [30] and to support labelling claims for medi-
cations or medical products [1]. Recognising the impor-
tance of PROs in clinical practice and research, the Society
of Interventional Radiology convened an expert group in
2017 to develop a strategy to increase PROs use in practice
[5]; however, a recent systematic review has shown that the
use of PROMs has plateaued [31].

It should be acknowledged that the required data col-
lection comes with an administrative cost. With ever-
mounting pressures on healthcare resources and costs, any
additional workload needs to be efficacious and time effi-
cient if it is to be widely adopted. Electronic methods such
as online surveys and in-person tablet-based questionnaires
have the benefit of more streamlined data collection. Paper
questionnaires are more cumbersome but they do have the
advantage of better response rates [32], likely reflecting the
current older age-group requiring health care. This pattern

is expected to change as “digital natives” become a greater
proportion of patient populations.

Conclusion

The minimally invasive techniques employed by IR can
offer patients more than just shorter recovery times. PROs
offer an invaluable insight into the patient experience and
are becoming more widely recognised as a key measure of
an intervention’s utility, both post-procedure and at follow-
up, and can be used as validated methods of service
assessment, to monitor the success of any changes imple-
mented and facilitate comparison of service quality
between different providers. Positive results from a PRO
database will prove useful in negotiations with healthcare
bodies for increased funding, especially if the IR approach
is proven to be of greater benefit and more acceptable to
patients than non-IR alternatives vying for limited
resources.

We believe this topic should be once again highlighted
to encourage IRs to routinely use recognised PROMs in
their treatment domains, and where a PROM does not exist,
to cooperate with others to produce a valid, reliable
assessment tool. It is anticipated that greater incorporation
of PROMs into practice in combination with appropriate
evaluation and reporting will support IRs position in
comparison with other providers.
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