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Summary

This editorial accompanies: Development and validation of a multivariable prediction model for early prediction of chronic postsurgical pain
in adults: a prospective cohort study by van Driel et al., Br ] Anaesth 2022:129:407—415, doi: 10.1016/j.bja.2022.04.030

Chronic post-surgical pain predictive scores exist, but none has yet demonstrated an impact on patient care. Van Driel
and colleagues offer an additional perspective on early postoperative detection of patient at risk of chronic post-surgical
pain to enable early interventions in prevention and treatment. The authors derived and validated a model based on four
easily obtainable predictors that could help clinicians assess and treat patients at risk. Additional work is needed to prove
reliability and clinical benefit of chronic post-surgical pain prediction and intervention.
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Chronic post-surgical pain (CPSP) is a major public health issue.
CPSP after surgery exposes an average of 10% of the surgical
population to functional impairment and moderate to severe
pain. In 2019, the International Association of the Study of
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Pain (IASP) in collaboration with the WHO (World Health
Organisation) redefined CPSP as pain that develops or
increases in intensity after a surgical procedure, persists for at
least 3 months, and is localised to the surgical field or related
innervation territory.! It is estimated that >300 million
surgical procedures are performed globally each year; when
the total volume of surgical procedures performed on an
annual basis is taken into consideration, the number of
affected surgical patients and the global burden of CPSP are
likely to be high. Unfortunately, the prevalence of CPSP has
not changed over the past decade. This highlights the failure
of various preventive strategies that have been tried and also
questions the value of current prognostic prediction models.” *

In this issue of British Journal of Anaesthesia, Van Driel and
colleagues® report on the development and validation of a new
prediction model for the early prediction of CPSP.> They used a
prospective cohort of adult patients undergoing orthopaedic,
vascular, trauma, or general surgery between 2018 and 2019.
Multivariable logistic regression models for CPSP were devel-
oped using data from the University Medical Centre (UMC)
Utrecht and externally validated using data from the Erasmus
UMC Rotterdam, the Netherlands. In the development (n=344)
and validation (n=150) cohorts, 28.8% and 21.3% of patients,
respectively, reported CPSP. The best performing model (area
under the curve: 0.82, 95% confidence interval [CI]: 0.76—0.87)
included preoperative treatment with opioids (odds ratio [OR]:
4.04, 95% CI: 2.13—7.70), bone surgery (OR: 2.01, 95% CI:
1.10-3.67), pain score on postoperative day 14 (OR: 1.57, 95% CI:
1.34—1.83), and the presence of painful cold within the painful
area 2 weeks after surgery (OR: 4.85, 95% CI: 1.85—12.68). Pre-
dictive performance was confirmed by external validation. The
authors concluded that because the model was based on four
easily obtainable predictors, it could help alert clinicians to
further assess and treat individual patients at risk.

A number of studies have identified CPSP risk factors in
different domains related to the surgery or patient.®’ Surgical
risk factors include traumatic approaches, nerve injury, longer
duration of surgery, and re-operation. For patients, younger
age, female sex, and preoperative health including presence of
chronic pain or psychological vulnerability, have been
incriminated. A recent meta-analysis has pointed to an asso-
ciation of several psychological predictors like anxiety,

depression, catastrophising, and kinesiophobia with CPSP.®
Several CPSP risk scores have been published and recently
reviewed.? Nineteen prediction models, all at high risk of bias,
have been identified. Model discrimination, measured by the
area under receiver operating curves or c-statistic ranged from
0.690 to 0.816. Predictors most frequently presented in final
development models included preoperative pain in the surgi-
cal area (85% of models), preoperative pain in other areas
(43%), sex or gender (31%), and acute postoperative pain
severity (31%). Intraoperative factors such as surgical proced-
ure and technique and postoperative pain intensity are only
included in a few current models.* Among the interesting as-
pects of the model presented by van Driel and colleagues® is
the predictive value of the type of procedure (i.e. orthopaedic
surgery), and the predictive values of both pain intensity and
painful cold within the painful area assessed at 2 weeks after
surgery.

The relationship between postoperative pain intensity and
the risk of CPSP development deserves our attention. A review
assessing the relationship between acute postoperative pain
scores taken separately and CPSP found the relation to be
moderate at best.” In 2015, an observational study about CPSP
in Europe identified the percentage of time in severe pain on
day 1 as a risk factor (a 10% increase in percentage of time
spent in severe pain was associated with a 30% increase of
CPSP incidence at 12 months).!° The resolution of post-
operative pain is a dynamic and complex process that was
highlighted by the concept of ‘pain trajectories’. Optimal and
suboptimal postoperative pain trajectories are now dicho-
tomised, with suboptimal trajectories being associated with
pain persistence.’! Recently, the role of subacute pain, a grey
zone extending between hospital discharge and the CPSP,
suggested a cut-off time (usually between 10 days and 3
months after surgery) has emerged as a possible predictor of
CPSP. In inguinal hernia repair, patients suffering 30 days of
high intensity pain are significantly more prone to develop
CPSP at 3 months.” In orthopaedic surgery, where many
procedures cause severe acute postoperative pain and long-
lasting pain, pain intensity at day 10 and 6 weeks are associ-
ated with CPSP at 12 months.’®> On the existing 20 CPSP
predictive scores, five have included intensity of postoperative
pain (Table 1).

Table 1 Prognostic models including postoperative pain intensity. *Day 30 pain intensity was associated with chronic post-surgical
pain (CPSP) but not included in the final model. 'Updated model from Althaus and colleagues,'* internally validated. CI, confidence

interval; NA, not available.

Predictive model Model performance Preoperative factors Intraoperative Postoperative
(95% CI) factors factors
Aasvang and colleagues,’” 2010; n=664 NA Function Surgical technique Day 30
Pain response to heat Pain intensity*
Althaus and colleagues,'* 2012; n=105 0.77 Pain in the area NA Day 5
(0.69—0.84) Other chronic pain Pain intensity
Capacity overload
Comorbid stress
Mathes and colleagues,’ 2018'; n=205 0.81 Pain in the area Orthopaedic procedures Day 5
(0.74—0.89) Other chronic pain Pain intensity
Female sex
Marital status
Meretoja and colleagues,’® 2017; n=1544  0.74 Pain in the area BMI  Surgical technique Day 7
Pain intensity
Van Driel and colleagues,” 2022; n=494 0.82 (0.76—0.87) Opioid intake Bone surgery Day 14

Pain intensity
Painful cold
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The aforementioned observations question the best timing
of prediction and ease of implementation of predictive tools,
which are both important issues regarding clinical impact. A
preoperative prediction will allow preoperative, intra-
operative, and postoperative periods to personalise treatments
for both surgical and anaesthesia management. Most common
predictors identified (e.g. preoperative pain in the surgical
area, preoperative pain in other areas, age, sex, or gender), are
unmodifiable risk factors limiting preventive interventions. In
the case of high risk of CPSP, surgery can be adapted with po-
tential avoidance or less invasive surgery when possible.?
Should we rather detect vulnerable patients after surgery? At
this stage patients can be better oriented to transitional pain
services avoiding delay in evaluation and treatment of sub-
acute and possibly chronic post-surgical pain. In transitional
pain services, the majority of patients have undergone either
thoracic or orthopaedic (limb or spine) procedures, and 70%
present with allodynia, hyperalgesia, or both (i.e. have a
neuropathic component in their subacute pain).'” Hyper-
algesia and nerve lesions expose patients to an abnormal pain
trajectory in the early postoperative period.'®'° The specificity
of the report of van Driel and colleagues® using sensory mod-
ifications related to potential nerve lesions and hyperalgesia is
in line with these mechanisms. The clinical benefits of early
postoperative detection and the preventive efficacy of treat-
ments at that stage have still to be demonstrated.?®

The study of van Driel and colleagues® has some limitations
such as the restricted cut off of 3 months for CPSP with no
subsequent follow-up, no clinical diagnosis of CPSP, and no
evaluation of pain-related functional impairment. Interest-
ingly, the authors used the DN4 interview questionnaire but
included only two items in their predictive model (cold pain
and pruritus).?! Neuropathic pain characteristics can vary over
time.?? Nevertheless, inclusion of a neuropathic component of
postoperative pain as a predictor for CPSP is original, since
none of the previous predictive models included such a fac-
tor.* The neuropathic pain component has been shown to be
associated with development of severe CPSP and higher
functional impairment.'®?® Finally, various known psychoso-
cial risk factors were not included in the model because of
their applicability in daily practice (use of validated ques-
tionnaires).?* It is worth noting that the predictive value of
catastrophising has been questioned, and it only slightly
increased performance of the model.'>?

In conclusion, we now have some clues concerning predic-
tion of CPSP with existing predictive scores. However, the
impactin clinical practice and the reality of CPSP prediction and
prevention is still debated. For future research, two goals must
be targeted: validation of the clinical impact of a predictive score
(existing or to be validated) on management and patient out-
comes, and larger-scale, high-quality studies to confirm or
refute the effectiveness and safety of preventive interventions
on the development CPSP. We still have a long way to go!
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Summary

There are two established techniques of delivering general anaesthesia: propofol-based total intravenous anaesthesia
(TIVA) and volatile agent-based inhaled anaesthesia. Both techniques are offered as standard of care and have an
established safety track record lasting more than 30 years. However, it is not currently known whether the choice of
anaesthetic technique results in a fundamentally different patient experience or affects early, intermediate-term, and
longer-term postoperative outcomes. This editorial comments on a recently published study that suggests that inhaled
volatile anaesthesia might be associated with fewer postoperative surgical complications than propofol-based TIVA for
patients undergoing colorectal cancer surgery. We consider the strengths and limitations of the study, place these
findings in the context of the broader evidence, and discuss how the current controversies regarding anaesthetic
technique can be resolved, thereby helping to bring precision medicine into the modern practice of perioperative care.

Keywords: inhalational anaesthesia; postoperative complications; postoperative outcomes; precision medicine; propofol;
TIVA,; total intravenous anaesthesia; volatile anaesthesia
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