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Ambulatory surgery is the new normal: over half of all surgery
is carried out in an ambulatory (day-case) setting, and this
number continues to grow.’ * Ambulatory surgery is no longer
restricted to minor surgery in young, healthy individuals, far
from it. Increasingly complex surgery is regularly performed
in patients with increasingly complex comorbidities, and
older age per se is no longer seen as a barrier to day-case
surgery.”> This is possible because of a combination of
technological advances, improvements in anaesthesia and
surgery,”’and use of patient selection criteria that take into
account relevant surgical, medical, and social factors.?”
Regional anaesthesia offers many advantages in the
ambulatory setting: high-quality perioperative analgesia,
reduced opioid requirements, reduced postoperative nausea
and vomiting, shorter duration of hospital stay, lower hospital
readmission rates, lower rates of nosocomial infection, lower
morbidity and mortality, and high levels of patient
satisfaction.>*%” There is evidence that regional anaesthesia
may have a role in reducing the risk of progression from acute
to chronic pain.”® It is also believed that regional anaesthesia
has immunomodulating effects that may reduce recurrence of
some cancers,”’ although this remains a controversial issue.
There is no question that it is very satisfying to see patients
completely pain free, not requiring opioids, able to bypass the
postanaesthesia care unit (PACU) in many cases, and soon ready
for discharge home after surgery. But, how much do we really
know about what happens to them once they leave the hospital?
It is an inevitable corollary of ambulatory surgery that patients
are not subjected to the same level of postoperative surveillance
compared with inpatients.” The advantages of both ambulatory
surgery and regional anaesthesia disappear when unplanned
use of healthcare resources becomes necessary in the days
immediately after surgery.> "' Severe postoperative pain is
the main reason for patients seeking medical attention
following discharge home after ambulatory surgery,'® '?
although reassuringly, the vast majority of those who seek
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help in the first 7 days after ambulatory surgery do not require
readmission to hospital. Of those who do, pain is not the prin-
cipal reason for readmission.'® 2 Nevertheless, sustained high-
quality analgesia is the standard to aspire to.

Rebound pain is a recently introduced term used to
describe acute postoperative pain occurring after regression of
the sensory block associated with regional anaesthesia.”® It
has been observed to occur after both peripheral nerve block
and neuraxial anaesthesia.” It has been variously defined,” but
as yet, there is no firm consensus on a formal definition.
Indeed, it is not a concept that has garnered universal accep-
tance as a distinct pain phenomenon. It can be argued that a
relatively abrupt unmasking of the typical nociceptive pain
trajectory is purely a consequence of inadequate pre-emptive
administration of multimodal analgesia.'* Alternatively, it
may represent a form of exaggerated hyperalgesia uniquely
associated with local anaesthetic use.” Current evidence sup-
ports the former concept.” Regardless of the mechanism, itis a
fact that many patients who receive regional anaesthesia,
either as the sole anaesthetic technique or combined with
general anaesthesia or sedation, experience intense pain upon
resolution of sensory block.*%”'>'® On balance, it seems
reasonable to assign a term to describe this pain phenomenon,
if for no other reasons than to prioritise investigation that
could lead to development of more effective postoperative
analgesia strategies, and to open up a dialogue in the litera-
ture. Across the board, it turns out we are not very good at
providing effective postoperative analgesia.'””’® There is evi-
dence that postoperative analgesia is suboptimal in more than
half of all patients undergoing surgery,’® and considerable
effort has been expended in attempts to identify factors with
predictive value for postoperative pain.?

In this issue of the British Journal of Anaesthesia, Barry and
colleagues?®! report the findings of a single-centre retrospective
cohort study designed to identify factors associated with
rebound pain after use of peripheral nerve block for ambulatory
surgery. The study is subject to some limitations associated with
retrospective data collection, notably a heterogeneous study
population and, arguably most importantly, wide variation in


https://doi.org/10.1016/j.bja.2020.12.034
http://10.1016/j.bja.2020.10.035
https://doi.org/10.1016/j.bja.2020.10.035
mailto:duncanleehamilton@nhs.net

762 | Editorials

postoperative analgesia prescribing across the study cohort.
However, judicious use of inclusion and exclusion criteria
coupled with robust statistical analysis has resulted in a useful
data set from which some interesting and clinically relevant
conclusions can be drawn. Rebound pain was deemed to be
present when mild pain (numerical rating scale [NRS] pain score
<3) transitioned to severe pain (NRS pain score >7). Of 972 pa-
tients who underwent a range of upper and lower limb opera-
tions, where peripheral nerve block featured in their anaesthetic
care, about half (49.6%) experienced rebound pain. Thus,
rebound pain is common.

In addition to recording the occurrence of rebound pain, a
rebound pain score (RPS) was calculated for each patient. Wil-
liams and colleagues®® previously introduced a formula for
calculation of the RPS. A key advantage of their methodology
over that in the current study was the use of pain scores from
formal pain diaries. Barry and colleagues?’ used a modified
version of this formula in their study. Both can be represented as
equations (Box 1). Arguably, the parameters recorded in the
modified RPS are more objective. However, if the patient by-
passes the PACU, it would be necessary to record the pain score
immediately before leaving the operating theatre suite in lieu of
the lowest recorded pain score in the PACU. Both methods are
independent of the duration of time spent in the PACU, but the
pain scores used to calculate the RPS by Williams and col-
leagues’® were spread over a variable time period determined by
the duration of the peripheral nerve block. Thus, on the face of it,
the modified RPS appears more consistent, as it uses pain scores
obtained over a defined 24 h period and does not rely on a sub-
jective determination of when the peripheral nerve block has
stopped working. Barry and colleagues®! observed a statistically
significant difference between the RPS in patients categorised
with rebound pain vs those without. This may be an indication
that the RPS has utility as a research tool or as a clinical measure
to investigate rebound pain in the ambulatory surgery setting.
However, these scoring systems need to be subjected to formal
investigation before any firm conclusions about their validity
can be drawn.

Factors identified in the study to be associated with a high
risk of rebound pain using univariate and multivariate logistic
regression models fit into one of two categories: non-modifiable

Box 1
RPS=HNRS(12)—NRS(B)
MRPS=HNRS(24)—LoNRS(PACU)

Equations for calculation of rebound pain score (RPS),
and modified rebound pain score (MRPS). NRS, nu-
merical rating scale pain score; HNRS(12), highest NRS
pain score reported in the 12 hour period subsequent
to the time the patient first reports the block is no
longer providing pain relief;, NRS(B), last NRS pain
score reported when the nerve block was deemed to be
still working; HNRS(24), highest NRS pain score re-
ported in first 24 hours after peripheral nerve block was
performed; LoONRS(PACU), lowest NRS score in PACU;
PACU, post anaesthetic care unit. Devised based on
descriptions by Williams and colleagues’® and Barry
and colleagues.”’

factors (younger age, female gender, bone surgery, and upper
limb surgery) and modifiable (absence of intravenous dexa-
methasone). Further analysis using a machine-learning algo-
rithm determined that bone surgery was, by a substantial
margin, the most significant determinant of the severity of
rebound pain. It also identified two additional factors not
revealed with multivariate regression: the type of local anaes-
thetic drug used and the duration of motor block. These addi-
tional factors were not discussed further, but warrant future
consideration, as they are potentially modifiable, so may offer
additional opportunities to mitigate the impact of rebound pain.

At a first glance, it may appear that these findings offer little
scope for altering the course of rebound pain, but this is by no
means the case. Knowing which patient characteristics are linked
to a high incidence of rebound pain offers an opportunity to
educate patients?” on what to expect, potentially modify regional
anaesthetic techniques to extend the duration of sensory block,
and to adjust postoperative analgesia strategy taking the addi-
tional risk into account. However, before it will be possible to put
the findings into clinical context, many ongoing controversies will
need to be settled. Extending the duration of action of single-shot
peripheral nerve blocks continues to be the subject of consider-
able attention. The literature offers more questions than answers
when it comes to the use of perineural or systemic adjuvants®
(notably dexamethasone),”* %’ novel formulations of local an-
aesthetics, such as sustained release (liposomal) bupivacaine,?
and use of indwelling peripheral nerve block catheters’>* i
both an ambulatory and non-ambulatory setting.

The overarching paradox is that, despite the high incidence
of rebound pain reported in this study, patients reported high
levels of satisfaction with peripheral nerve block, with 96% of
patients stating they would opt for regional anaesthesia again.
Nevertheless, it is time we started to translate the results of
research on the diverse range of factors influencing post-
operative pain into tangible effective pain relief regimes.
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