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The incidence of cancer is increasing worldwide. The Inter-

national Agency for Research on Cancer (IARC) estimates that

the cancer burden has increased to 18 million new cases in

2018 from 12.7 million in 2008, and will increase further to 22

million by 2030.1e3 Because at least 60% of cancer patients

require surgery during their treatment,4 there will be a

progressively increasing demand to optimise perioperative

care of cancer patients undergoing surgery.5 As in all surgical

patients, minimising early postoperative morbidity and

complications improves 12 month survival and other

patient-centred outcomes in cancer patients.6,7 In a large

majority of cases, cancer patients require further treatment

in addition to surgery, including chemotherapy,

radiotherapy, or a combination. These treatment

programmes are associated with significant adverse effects,

which require the patient to be as physiologically robust as

possible when undertaking them. Judging when to

commence planned oncologic therapy after surgery requires

achieving a balance between waiting to ensure adequate

post-surgical recovery and expeditiously initiating therapy

that is known to improve cancer-free time to recurrence and

survival.8

Return to intended oncologic therapy (RIOT) was first coined

in 2014 as a novel metric in an observational study, which

showed that adoption of an enhanced recovery after surgery

(ERAS) programme reduced the time interval to starting

chemotherapy by 10 days in patients undergoing liver resec-

tion.7 It is assumed that the earlier after surgery a patient can

begin adjuvant therapy, the better it is for their overall survival

and well-being.9 RIOT has emerged as a potentially viable

parameter to benchmark postoperative recovery after cancer

surgery. Current definitions include the duration (in days)
of original article: 10.1016/j.bja.2020.01.026.
between surgery and either commencement of intended onco-

logic therapy or resumption of neoadjuvant preoperative ther-

apy after a break for surgery, or the ratio between the number of

patients who undergo planned oncologic therapy after surgery

within an unspecified time and the total number of post-

operative patients for whom oncologic therapy was planned.

Conflicting evidence exists as to whether early

commencement of adjuvant therapy improves beneficial

outcomes. One large retrospective study examined the link

between RIOT interval and subsequent cancer-related out-

comes and showed a survival benefit when patients with

advanced ovarian cancer received early chemotherapy (<28
days) vs late chemotherapy (>28 days) (hazard ratio [HR]¼2.24;

95% confidence interval [CI], 1.08e4.66; P¼0.03).8 However, this

survival benefit was observed only among patients who had

suboptimal debulking surgery and were left with residual

tumour after operation. Similarly, another study of patients

with advanced ovarian cancer showed a survival benefit

(HR¼1.087; 95% CI, 1.005e1.176; P¼0.038) with early chemo-

therapy (<19 days) in patients with no residual disease,

whereas those with residual disease experienced no benefit.10

A recent retrospective analysis suggested that patients whose

chemotherapy was delayed for >6 weeks after surgery had

decreased cancer progression-free survival but not overall

survival.11

In contrast, a number of studies have observed no associ-

ation between RIOT and overall survival in ovarian can-

cer.12e15 Indeed, commencing postoperative chemotherapy

too early can be associated with adverse outcomes.9,16 Many of

these studies are limited by their retrospective single-centre

design and inclusion of various grades and histological types

of tumour. This variability raises the question of what defines

the optimal interval between surgery and chemotherapy

initiation. Prospective studies that randomise patients to
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different time intervals could help provide more conclusive

evidence.

Moreover, a minimum important clinical difference (MICD)

has yet to be defined for RIOT, and is likely to differ between

tumours and the presence or absence of residual disease.

Studies to date have used varying definitions of early and late

chemotherapy ranging from 15 days to 12 weeks after opera-

tion. This lack of agreement over what constitutes early

chemotherapy adds to the complexity in determining if a short

RIOT interval is of clinical relevance in terms of overall

survival.

In the present issue of the British Journal of Anaesthesia,

Hayden and colleagues17 report on a prospective RCT of 40

women undergoing surgical debulking of ovarian cancer.

Intraperitoneal infiltration with 40 ml of 0.1% ropivacaine

with an intermittent infusion for 72 h after operation reduced

RIOT interval from median of 29 (inter-quartile range [IQR],

21e40) days in the control group to a median of 21 (IQR,

21e29) days (P¼0.021).17 This remarkable improvement in

readiness for chemotherapy after a single straightforward

perioperative intervention raises the question of whether

RIOT could be an early marker of improved oncologic out-

comes. Although this study does not address the mechanism

underpinning this observation, it may be attributable to

reduced peritoneal inflammation after surgery facilitating

faster overall recovery.

To the best of our knowledge, this is the first trial to use

RIOT as a primary outcome when studying an anaesthetic

intervention. Optimum and speedy recovery from surgery

should be a focus for all anaesthetists. In cancer surgery in

particular, delay in commencing adjunctive therapies after

operation owing to poor recovery may be associated with

worse outcomes.

Standardised endpoints for use in onco-anaesthesia

research have recently been identified by an international

group of anaesthesiologists.18 RIOT was considered but is not

included in the final consensus criteria. RIOT has numerous

limitations in clinical trials examining the impact of periop-

erative interventions. It provides no information on whether

the patient could tolerate only limited doses of chemotherapy

or if further treatment was abandoned or postponed, or if a

dose reduction was required, all which regularly occur in

clinical practice. Reduction in the intended chemotherapeutic

dose and delays in further doses may also have a deleterious

impact on overall survival,19,20 data which are not captured by

the RIOT interval alone.

The decision on when to commence adjunctive therapy is

by the treating surgeon and oncologist. No evidence-based

guideline currently informs this decision, which is guided

instead by experience and institutional practice. This inher-

ently brings a degree of subjectivity to the time to

commencement of postoperative therapy. Caution should be

advised when interpreting RIOT intervals across different

countries as institutional practices may differ. For example,

some departments favour inpatient commencement of

chemotherapy whereas others do so as outpatients. In some

countries commencement of therapy can be delayed as a

result of bed shortages or other resource shortcomings rather

than the well-being and recovery status of the patient.

As many interventions in onco-anaesthesia are focused on

the intraoperative period, our ability to alter RIOT with current
intraoperative techniques and ERAS programmes alone may

be limited. Perhaps we should focus instead on optimising

treatment of preoperative co-morbidities if we are to optimise

the RIOT interval. Future studies could focus on whether

programmes such as prehabilitation, including preoperative

exercise training, nutrition,21 and psychological support,22 can

influence RIOT. For now, RIOTmay be viewed as a useful short

term surrogate marker of recovery after surgery, but its cor-

relation with overall survival remains uncertain.
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The development, implementation, and evaluation of

enhanced recovery after surgery (ERAS) programmes repre-

sent a key component in broadening the perspectives and

scope of practice for anaesthetists. Anaesthetists were early

contributors to, and adopters of, ERAS techniques, and have
helped to generalise ERAS concepts from colorectal surgery

across the compliment of surgical specialties.1 In RCTs, ERAS

techniques have led to decreases in complication rates and

reduced health resource consumption, primarily through re-

ductions in length of stay.1,2 The success of ERAS is reflected in

the rapid translation of these early findings into practice.

Contrary to many areas of medicine, in which the time from

discovery to practice is typically 17 yr or more,3 jurisdiction-
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