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Special issue: Developmental perspectives on the transition of acute to chronic

pain after surgery

It is with great enthusiasm that we present the Canadian
Journal of Pain’s Special Issue titled Developmental
Perspectives on the Transition of Acute to Chronic
Pain after Surgery. Over the past 25 years there has
been an exponential growth in research on the factors
involved in the transition from acute to chronic pain in
infants, children, and adolescents. This Special Issue
features novel advances in research and theory under-
lying the transition from acute to chronic pain using
surgery as a model. These advances span basic, clinical,
and translational  perspectives  that  highlight
a biopsychosocial framework of the development and
treatment of pediatric chronic postsurgical pain (CPSP).

CPSP develops in 11% to 54% of children and ado-
lescents after major surgery" and significantly impacts
individual functioning, including school attendance and
participation in social and physical activities.” The arti-
cles in this Special Issue, authored by leading interna-
tional experts, make it clear that the development of
pediatric CPSP is multifactorial and influenced by
biological,* ® psychological,>” and social® factors that
necessitate a multipronged approach to treatment.>* "'

Using an eight-step process, Sieberg and colleagues®
set the stage for future research in pediatric CPSP. They
promote the use of ongoing and continuous evaluation
and treatment of premitigating factors including pre-
morbid status, surgery, and immediate postsurgery
treatments, as well as objective assessment of the transi-
tion to chronicity and treatment rehabilitative processes.
Essential to the effective assessment and treatment of
pediatric CPSP in humans is understanding the biologi-
cal mechanisms underlying the transition to pain
chronicity. Walker’s® state-of-the-art review describes
the parallels between clinical observation and transla-
tional laboratory studies that investigate the acute and
long-term effects of surgical injury on nociceptive path-
ways. Importantly, Walker’ draws attention to the
potential sex-dependent effects of various forms of per-
ipheral and central neuroplasticity, including hyperalge-
sic or nociceptive priming, that may contribute to an
increased risk of CPSP in adults scheduled for surgery
who underwent a prior medical procedure or surgery in
infancy or childhood. Dourson and colleagues® review
the current preclinical and clinical evidence for genetic
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and epigenetic mechanisms relevant to infant, child-
hood, and adolescent CPSP. They, too, focus on the
complex interactions between neurons and immune
cells in contributing to the phenomenon of nociceptive
priming and to establishing a cellular “memory” of early
life injury. Their forward-looking view anticipates the
possibility of epigenetically programmed drugs to pre-
vent pediatric CPSP.

Individual psychological processes are a key part of
pediatric CPSP with psychological factors often preced-
ing the onset of and contributing to the maintenance of
CPSp.'? Higher levels of anxiety, depression, and parent
pain catastrophizing, as well as lower levels of youth pain
coping efficacy, put children and adolescents at risk of
developing CPSP."*'> Memory for pain has been pos-
ited to be one of the factors contributing to CPSP. An
emerging body of research has examined the role of
negatively biased pain memories (i.e., recalling more
pain compared to the initial reports) in pediatric CPSP.
Remembering more pain after a major surgery predicted
higher pain levels 5 months postsurgery.'* Fear of anxi-
ety-related physical sensations (i.e., anxiety sensitivity)
and catastrophic thinking about pain predicted develop-
ment of negatively biased pain memories that, in turn,
are associated with worse postsurgical pain outcomes.'”
Yet, existing research on pain memories has been
focused on the accuracy, or lack thereof, of pain recall
and has been limited to single-item measures. In con-
trast, Waisman and colleagues7 develop
a comprehensive model of CPSP involving the autobio-
graphical memory system and propose that an overgen-
eral memory bias is a risk factor for CPSP.'
Investigating overgeneral memory in youth undergoing
major surgery may allow for a more nuanced examina-
tion of pain memories and their contributions to the
onset and maintenance of pediatric CPSP.

Consistent with the biopsychosocial model of CPSP,
and unique to pediatrics, is the role that parents play in
their youth’s perioperative pain experience and func-
tional outcomes. Both Newton-John® and Rosenbloom
and Katz* spotlight the potential pathways through
which parents and the family system contribute to the
youth’s pain coping and functional outcomes. This is
a novel area of research within the context of the
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transition from acute to chronic postsurgical pain where
both Newton-John® and Rosenbloom and Katz> propose
theoretical models worth investigating. In addition to
parents, peer support, or lack thereof, can influence
youth perioperative pain outcomes particularly during
adolescence when peer support, and to a lesser extent
parental support, becomes more influential in buffering
stress.'” The quality of peer relationships has been asso-
ciated with pain outcomes in pediatric chronic pain.'® It
is critical for future research to examine peer relation-
ships in the context of pediatric CPSP, including the
potential of supportive peer relationships to buffer
against the distress associated with CPSP.

Interventions to prevent or reduce pediatric CPSP
have been urgently needed'” and are now emerging.
The interventions target biological, physical, and/or psy-
chological modifiable factors that contribute to the onset
and maintenance of CPSP in youth. Appropriate acute
perioperative pain management, ongoing multidisci-
plinary assessment, and acute pain clinics are among
key recommended preventive strategies.”” Birnie and
colleagues'® surveyed the state of pre- and postsurgical
pediatric pain care in 20 health care institutions across
Canada. They emphasize the ongoing need to improve
current pediatric postsurgical pain care practices across
Canadian health institutions including implementation
and evaluation of developmentally tailored Transitional
Pain Services®' for youth to prevent CPCP.

The ongoing COVID-19 pandemic emphasizes the
critical need for virtual interventions. Murray and
colleagues'' report the results of a single-arm pilot
study evaluating the feasibility and acceptability of the
first psychological intervention delivered online during
the perioperative period to prevent pediatric CPSP. The
intervention is grounded in the cognitive-behavioral
approach and targets youth and parent anxiety, sleep,
and pain coping skills. The efficacy of this feasible and
acceptable intervention will be examined in a full ran-
domized controlled trial. Pavlova and colleagues’ report
the feasibility and acceptability of a novel memory-
reframing intervention to alter youth pain memories
following major surgery. The memory-reframing strate-
gies target negatively biased pain memories and harness
the malleability of pain memories by reframing distres-
sing memories of youth perioperative experiences. Both
interventions™'' emphasize the critical need to engage
and collaborate with patient partners in the examination
and prevention of pediatric CPSP. Patient engagement
has been fruitfully used in the context of pediatric
chronic pain®* and needs to become a prominent part
of pediatric CPSP research.

This Special Issue presents the most cutting-edge
ideas about the transition of acute postsurgical pain to
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chronic pain in infants, children, and adolescents writ-
ten by the world’s leading experts. Topics span the basic,
clinical, and translational sciences and underscore the
critical importance of adopting a biopsychosocial frame-
work for understanding and treating pediatric chronic
postsurgical pain. We hope you will be inspired by the
content and join the effort to better understand, prevent,
and manage this highly prevalent and debilitating
condition.

Acknowledgments

We thank Rebecca Lewinson and Anna Waisman for their
help in bringing this Special Issue to print.

Disclosure Statement

No potential conflict of interest was reported by the authors.

Funding

BNR was supported by the Pain in Child Health (PICH)
Postdoctoral Fellowship Award supported by the Louise &
Alan Edwards Foundation and Restracomp Fellowship. MP
was supported by the University of Calgary Eyes High
Doctoral ~ Scholarship,  Alberta Innovates Graduate
Studentship in Health Innovation, Frederick Banting and
Charles Best Canada Graduate Scholarships, and Izaak
Walton Killam Doctoral Scholarship. JK is supported by
a Canadian Institutes of Health Research Canada Research
Chair in Health Psychology at York University.

References

1. Rabbitts JA, Fisher E, Rosenbloom BN, Palermo TM.
Prevalence and predictors of chronic postsurgical pain in
children: a systematic review and meta-analysis. ] Pain.
2017;18(6):605-14. doi:10.1016/j.jpain.2017.03.007.

2. Rosenbloom BN, Katz J. Modeling the transition from
acute to chronic postsurgical pain in youth: a narrative
review of epidemiologic, perioperative and psychosocial
factors. Can J Pain. Forthcoming.

3. Rosenbloom BN, Slepian PM, Page MG, Isaac L,
Campbell F, Stinson J, Katz J. Differential risk factor pro-
files in the prediction of general and pain-specific func-
tional limitations 12 months after major pediatric surgery.
Children. 2021;8(5). doi:10.3390/children8050360.

4. Dourson AJ, Willits A, Raut NGR, Kader L, Young E,
Jankowski MP, Chidambaran V. Genetic and epigenetic
mechanisms influencing acute to chronic postsurgical
pain transitions in pediatrics: preclinical to clinical
evidence. Can ] Pain. 2022;6(2):85-107. do0i:10.1080/
24740527.2021.2021799.

5. Walker SM. Developmental mechanisms of CPSP: clinical
observations and translational laboratory evaluations. Can
J Pain. 2021:1-12. doi:10.1080/24740527.2021.1999796.

6. Sieberg CB, Karunakaran KD, Kussman B, Borsook D.
Preventing pediatric chronic postsurgical pain: time for


https://doi.org/10.1016/j.jpain.2017.03.007
https://doi.org/10.3390/children8050360
https://doi.org/10.1080/24740527.2021.2021799
https://doi.org/10.1080/24740527.2021.2021799
https://doi.org/10.1080/24740527.2021.1999796

48 (&) EDITORIAL

10.

11.

12.

13.

14.

15.

16.

17.

increased rigor. Can ] Pain. 2022;6(2):73-84.

doi:10.1080/24740527.2021.2019576.

. Waisman A, Pavlova M, Noel M, Katz J. Painful remin-

ders: involvement of the autobiographical memory sys-
tem in pediatric postsurgical pain and the transition to
chronicity. Can J Pain. Forthcoming.

. Newton-John T. Extending the biopsychosocial concep-

tualisation of chronic post surgical pain in children and
adolescents: the family systems perspective. Can ] Pain.
2022;6(2):143-52. doi:10.1080/24740527.2022.2038032.

. Pavlova M, Lund T, Sun J, Katz J, Brindle M, Noel M. A

memory-reframing intervention to reduce pain in
youth undergoing major surgery: pilot randomized,
controlled trial of feasibility and acceptability. Can
J Pain. Forthcoming.

Birnie KA, Stinson J, Isaac L, Tyrrell ], Campbell F,
Jordan IP, Marianayagam ], Richards D,
Rosenbloom BN, Clement F, et al. Mapping the current
state of pediatric surgical pain care across Canada and
assessing readiness for change. Can ] Pain.
Forthcoming.

Murray CB, Bartlett A, Meyyappan A, Palermo TM,
Aaron R, Rabbitts J. A pilot feasibility and acceptability
study of an internet-delivered psychosocial intervention
to reduce postoperative pain in adolescents undergoing
spinal fusion. Can J Pain. 2022;6(1):12-23. doi:10.1080/
24740527.2021.2009334.

Rabbitts JA, Palermo TM, Lang EA. A conceptual model
of biopsychosocial mechanisms of transition from acute
to chronic postsurgical pain in children and adolescents.
J Pain Res. 2020;13:3071-80. doi:10.2147/JPR.S239320.
Rabbitts JA, Palermo TM, Zhou C, Meyyappan A,
Chen L. Psychosocial predictors of acute and chronic
pain in adolescents undergoing major musculoskeletal
surgery. J Pain. 2020;21(11-12):1236-46. do0i:10.1016/j.
jpain.2020.02.004.

Noel M, Rabbitts JA, Fales J, Chorney J, Palermo TM.
The influence of pain memories on children’s and ado-
lescents’ post-surgical pain experience: a longitudinal
dyadic analysis. Health Psychol. 2017;36(10):987-95.
d0i:10.1037/hea0000530.

Noel M, Rosenbloom B, Pavlova M, Campbell F, Isaac L,
Page MG, Stinson J, Katz J. Remembering the pain of
surgery 1 year later: a longitudinal examination of anxiety
in children’s pain memory development. Pain. 2019;160
(8):1729-39. doi:10.1097/j.pain.0000000000001582.
Waisman A, Kleiman V, Slepian PM, Clarke H, Katz J.
Autobiographical memory predicts postsurgical pain up
to 12 months after major surgery. Pain. 2022.
d0i:10.1097/j.pain.0000000000002645.

Hostinar CE, Johnson AE, Gunnar MR. Parent support
is less effective in buffering cortisol stress reactivity for
adolescents compared to children. Dev Sci. 2014;18
(2):281-97. doi:10.1111/desc.12195.

18

19

20

21

22

. La Buissonniere-Ariza V, Hart D, Schneider SC,
McBride NM, Cepeda SL, Haney B, Tauriello S,
Glenn S, Ung D, Huszar P, et al. Quality and correlates
of peer relationships in youths with chronic pain. Child
Psychiatry Hum Dev. 2018;49(6):865-74. d0i:10.1007/
$10578-018-0802-z.

. Price TJ, Basbaum AI, Bresnahan J, Chambers JF, De
Koninck Y, Edwards RR, Ji RR, Katz J, Kavelaars A,
Levine JD, Porter L, Schechter N, Sluka KA, Terman
GW, Wager TD, Yaksh TL, Dworkin RH. Transition to
chronic pain: opportunities for novel therapeutics. Nat
Rev Neurosci. 2018 Jul;19(7):383-384. doi:10.1038/
s41583-018-0012-5.

. Williams G, Howard RF, Liossi C. Persistent postsurgi-
cal pain in children and young people: prediction, pre-
vention, and management. Pain Rep. 2017;2(5):e616.
do0i:10.1097/PR9.0000000000000616.

. Katz J, Weinrib A, Fashler SR, Katznelzon R,
Shah BR, Ladak SS, Jiang J, Li Q, McMillan K,
Santa Mina D, et al. The Toronto general hospital
transitional pain service: development and imple-
mentation of a multidisciplinary program to prevent
chronic  postsurgical  pain. ] Pain  Res.
2015;8:695-702. doi:10.2147/JPR.S91924.

. Birnie KA, Dib K, Ouellette C. Co-building a new land-
scape in pediatric chronic pain research: patient partner
and researcher perspectives on meaningful patient
engagement. Pediatr Pain Lett. 2018;20:21-27.

Brittany N. Rosenbloom

Child Health Evaluative Sciences, Research Institute,
The Hospital for Sick Children, Toronto, Canada
@ Brittany.rosenbloom@sickkids.ca
http://orcid.org/0000-0002-5881-4045

Maria Pavlova
Department of Psychology, University of Calgary,
Calgary, Canada

http://orcid.org/0000-0001-5341-2517

Joel Katz

Department of Psychology, York University,
Toronto, Canada

Transitional Pain Service and Pain Research Unit,
Department of Anesthesia and Pain Management,
Toronto General Hospital, Toronto, Canada
Department of Anesthesiology and Pain Medicine,
University of Toronto, Toronto, Canada

http://orcid.org/0000-0002-8686-447X


https://doi.org/10.1080/24740527.2021.2019576
https://doi.org/10.1080/24740527.2022.2038032
https://doi.org/10.1080/24740527.2021.2009334
https://doi.org/10.1080/24740527.2021.2009334
https://doi.org/10.2147/JPR.S239320
https://doi.org/10.1016/j.jpain.2020.02.004
https://doi.org/10.1016/j.jpain.2020.02.004
https://doi.org/10.1037/hea0000530
https://doi.org/10.1097/j.pain.0000000000001582
https://doi.org/10.1097/j.pain.0000000000002645
https://doi.org/10.1111/desc.12195
https://doi.org/10.1007/s10578-018-0802-z
https://doi.org/10.1007/s10578-018-0802-z
https://doi.org/10.1038/s41583-018-0012-5
https://doi.org/10.1038/s41583-018-0012-5
https://doi.org/10.1097/PR9.0000000000000616
https://doi.org/10.2147/JPR.S91924

	Acknowledgments
	Disclosure Statement
	Funding
	References

