Chronic post-surgical pain — the definition conundrum and functional impact
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Introduction

Chronic postsurgical pain (CPSP) is defined as pain that
develops or increases after surgery beyond at least three
months, and is associated with impairment.! However,
operationalization of this definition in pediatric studies is
inconsistent, resulting in variable prevalence estimates and
limited comparability across trials.? While some studies use a
binary threshold (e.g., pain >3/10), not all define CPSP relative
to preoperative pain scores or incorporate functional
outcomes.3 It is also unknown how use of average, current, or
strongest pain scores at longitudinal timepoints impact
findings. This investigation compared multiple operational
definitions of CPSP and examined their associations with
postoperative function and health-related quality of life.

Subjects: A prospective longitudinal cohort of 441 children
and adolescents who underwent spinal fusion or pectus
excavatum repair.

Data Collected: Patient demographics and patient-reported
pain intensity (PainDETECT questions), functional disability
(FDI) and quality of life (PedsQL) before surgery and at 2—6
and 10—-12 months postoperatively.

Outcomes/Dependent Variables:

Cutoff based: CPSP_max: Strongest pain >3/10 at either
follow-up; CPSP_aver: average pain >3/10

Change from baseline based: maxCPSP: Strongest pain >
strongest preoperative score averCPSP: average pain >
average preoperative score.

Statistical Analysis: Associations between CPSP definitions
and functional impairment (FDI score> preoperative score)
and poor quality of life (PedsQL <74.9/100) were evaluated
using chi-squared tests. Odds ratio (OR) and relative risk (RR)
for each CPSP definition in predicting low PedsQL were
assessed.

Results

Baseline Patient Characteristics and Outcomes

Overall Cohort

N =441

39 (8.8%)
43 (9-8%)

68 (15.5%)

359 (81.4%)

186 (42.2%)
255 (57.8%)

306 (69.9%)
64 (14.6%)

N =88

61 (69.3%)

68 (77.3%)

12 (13.6%)
8 (9.1%)

23 (26.1%)
65 (73.9%)

13 (14.8%)
61 (69.3%)

14 (15.9%)

CPSP_aver

CPSP_max
N =227

15.4 (14.0,16.8) 15.5(23.9, 17.2) 15.6 (14.2, 17.0) 15.6 (14.0, 16.9) 15.4 (14.0, 16.6)
226 (51.2%)

137 (60.4%)

183 (80.6%)

20 (8.8%)
24 (10.6%)

86 (37.9%)
141 (62.1%)

39 (17.2%)
151 (66.5%)

37 (16.3%)

averCPSP
N =142

maxCPSP
N =180

76 (53.5%) 87 (48.3%)

114 (80.3%) 149 (82.8%)
14 (7.8%)

17 (9.4%)

11 (7.7%)
17 (12.0%)

98 (54.4%0)
82 (45.6%)

67 (47.2%)
75 (52.8%)

25 (17.6%)
96 (67.6%)

21 (14.8%)

25 (14.0%)
125 (69.8%)

29 (16.2%)

3.0 (1.0, 7.0) 6.0 (3.0, 8.0) 5.0 (2.0, 8.0) 1.0 (0.0, 3.0) 1.0 (0.0, 3.0)
2.0 (0.0, 4.0) 4.0 (2.0, 6.0) 3.0 (1.0, 5.0) 0.0 (0.0, 1.0) 0.0 (0.0, 2.0)
4.0 (0.0, 10.0) 6.5(2.0,16.5)  6.0(2.0, 13.0) 2.0 (0.0, 7.0) 2.0 (0.0, 6.0)

79.3(66.3,91.3) 70.7(59.8, 82.6) 76.1(62.0, 87.0) 85.9(75.0, 94.0) 87.0(76.1, 94.6)

e CPSP_max=1if pd g2 >3 at either follow-up (2—6 month or 10-12 month)

e CPSP _aver=1if pd g3 > 3 at either follow-up (2—6 month or 10-12 month)
 FDI=1if fdi score > Preop fdi score at either follow-up (2—6 or 10—12 month)

e PedsQL =1 if PedsQL total score < 74.9 at either follow-up (2—6 or 10-12 month)

Sensitivity/Specificity of CPSP definition for predicting poor Quality of Life

CPSP

CPSP_aver

CPSP_max

averCPSP

maxCPSP

PedsQL

1
54 (34.6%)
102 (65.4%)
121 (77.6%)

35 (22.4%)

57 (38.0%)
93 (62.0%)

69 (45.4%)
83 (54-6%)

(o
34 (11.9%)
251 (88.1%)
106 (37.2%)
179 (62.8%)

85 (30.4%)
195 (69.6%)
111 (39.6%)
169 (60.4%)

OR (95% Cl)
3.9 (2.4, 6.4)

5.8 (3.7, 9-2)

1.4 (0.9, 2.1)

1.3 (0.8, 1.9)

RR (95% ClI)
1.8 (1.4, 2.4)

1.8 (1.5, 2.1)

1.1 (1, 1.3)

1.1 (0.9, 1.3)

Sensitivity Specificity

0.35 0.88
0.78 0.63
0.38 0.70
0.45 0.60
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Table 2 Prevalence of CPSP by operational definition and association with FDI and PedsQL

FD PedsQL
Cverall 0 1 0 1

Variable N N = 441 M =230 M =211 p-value! M =285 M =156 p-value!
CPSP_aver | 441 0.002 <0.001

0 353 (80.0%) | 197 (85.7%) | 156 (73.9%) 251 (88.1%) | 102 (65.4%)

1 88 (20.0%) 33 (14.3%) 55 (26.1%) 34 (11.9%) 54 (34.6%)
CPSP_max | 441 <0.001 <0.001

0 214 (48.5%) | 132 (57.4%) | 82 (38.9%) 179 (62.8%) | 35(22.4%)

1 227 (51.5%) | 98 (42.6%) | 129(61.1%) 106 (37.2%) | 121 (77.6%)
averCPSP 430 <0.001 0.108

0 288 (67.0%) | 180 (80.7%) | 108 (52.2%) 195 (69.6%) | 93 (62.0%)

1 142 (33.0%) | 43(19.3%) 99 (47.8%) 85 (30.4%) 57 (38.0%)
maxC PSP 432 <0.001 0.247

0 252 (58.3%) | 163 (73.1%) | B89 (42.6%) 169 (60.4%) | 83 (54.6%)

1 180 (41.7%) | 60(26.9%) | 120 (57.4%) 111 (39.6%) | 69 (45.4%)

"Pearson's Chi-squared test

* Incidence of CPSP_aver was 20% and CPSP_max was 51%.

* Cutoff-based definitions (CPSP_max, CPSP_aver) demonstrated significant associations with
worsened FDI scores and low quality of life (p < 0.001) at 2-6 and 10-12 months.
* Change-from-baseline definitions (maxCPSP, averCPSP) showed significant associations with

FDI but not low PedsQL at 2-6 and 10-12 months.

Conclusions and Discussion

A substantial proportion of youth report CPSP after spinal fusion or
pectus repair with incidence varying widely depending on definition used.

Threshold-based definitions show stronger correlations with low quality
of life compared to change-from-baseline definitions.

CPSP_max has higher sensitivity and may be a great screening tool while
CPSP_aver may be more specific and allow efficient use of resources.

A standardized CPSP definition is needed to improve consistency and
comparability in pediatric CPSP research.

Need to examine how CPSP definition choice influences identification of
risk factors, genetic/epigenetic predictors, and treatment targets
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