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Outline

Evidence based Literature — hmmm
* Extrapolation from other forms of scoliosis

My anecdotal kids with EOS and pain: proving pain is weird

What is pain and Psychological implications of pain — normal developmental pain
processes

Resources for Bone Doctors:
* Extrapolate from other sources of knowledge
* Resources for Patients
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“Scoliosis Doesn’t Cause Pain...” Ul

= SPINE Volume 36, Number 10, pp 825-829
plr]e ©2011, Lippincott Williams & Wilkins

DEFORMITY

Prevalence and Predictors of Pain in Surgical
Treatment of Adolescent Idiopathic Scoliosis

Zachary Landman, BA,* Timothy Oswald, MD, T James Sanders, MD, Mohammad Diab, MD,* and
Mermbers of the Spinal Deformity Study Group

Conclusion. Back pain affects Patients who are overweight, older, and have larger
three-quarters of adolescents proximal thoracic curve magnitudes report more

with idiopathic scoliosis and is preoperative pain.

reduced after posterior fusion.
Patients who view themselves as more deformed tend

to have more absolute pain, and less reduction in pain
after operation.
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Back Pain and Quality of Life After Surgical
Treatment for Adolescent Idiopathic Scoliosis at
5-Year Follow-up

Comparison with Healthy Controls and Patients with Untreated Idiopathic Scoliosis

lllka Helenius data

Linda Helenius, MD, Elias Diarbakerli, P'T, MSc, Anna Grauers, MD, PhD, Markus Lastikka, MD, Hanna Oksanen, RN,
Olli Pajulo, MD, PhD, Eliisa Loyttyniemi, MSc, Tuula Manner, MD, PhD, Paul Gerdhem, MD, PhD, and Ilkka Helenius, MD, PhD

Investigation performed at Turku University Hospital, Turku, Finland

JBJS 2019

TABLE Ill Comparison of SRS Domain Scores Across Groups*

Surgical Treatment Group Untreated AIS Healthy Control

SRS Domain at 5-Year FU (N = 49) Group (N = 49) P Value Group (N = 49) P Valuet
Pain¥ 4.56 + 0.48 3.79 + 0.78 <0.001 4.73 + 0.48 0.306
Selfimage 4.17 + 0.80 3.81 +0.79 0.014 4.47 + 0.51 0.109
Function 4.26 = 0.25 4.52 + 0.85 0.261 4.85 + 0.29 <0.001
Activity 4.84 +0.31 4.00 + 0.94 <0.001 4.65 + 0.40 0.449
Total of 8 same questions 4.49 +0.41 3.81 £ 0.70 <0.001 4.60 + 0.45 0.526

*Values are given as the mean and SD. FU =follow-up. TComparison of surgical treatment group with healthy control group. ¥Pain domain does
not include the postoperative pain question.

Ao % Ol I —
g




* SPINE Volume 43, Number 2, pp 127-132
ne © 2017 Wolters Kluwer Health, Tnc. All rights reserved.

DEeFORMITY

Improvement in Scoliosis Research Society-22R
Pain Scores After Surgery for Adolescent

[dhopathic Scoliosis || Nonpainful _|Painful _|

Preoperative
Mladen Djurasovic, MD,” Steven D. Glassman, MD,” Daniel ). Sucato, MD, MS," Lawrence G. Lenke, MD, Q
Charles H. Crawford Ill, MD,* and Leah Y. Carreon, MD, MSc* Paln
Total
Postoperative

1,005 AIS patients Pai 447 Ao > 4.03
2 groups: pain less than or greater than 4. ain : :
Same age, sex, and scoliosis Cobb angles Total 4.35 4.11
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SPINE Volume 43, Number 2, pp 127-132
© 2017 Wolters Kluwer Health, Tnc, All rights reserved.

DEFORMITY

Improvement in Scoliosis Research Society-22R
Pain Scores After Surgery for Adolescent
Idiopathic Scoliosis

Mladen Djurasovic, MD,” Steven D. Glassman, MD,” Daniel |, Sucato, MD, MS," Lawrence G. Lenke, MD,!
Charles H. Crawford Ill, MD,* and Leah Y. Carreon, MD, MSc®

e Two-
comg

» nonpainful group
* Two- en the two groups.

* Agre
MCILC

ups achieved the
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What about EOS? Can we “fix it” with surgery?
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The Final 24-ltem Early Onset Scoliosis Questionnaires

Pa i n i n EOS? vee u h o h (EOSQ-24): Validity, Reliability and Responsiveness

Hiroko Matsumoto, MA,*1 Brendan Williams, MD,} Howard Y. Park, MD,§
Julie Y. Yoshimachi, BA* Benjamin D. Roye, MD, MPH,* David P. Roye, Jr, MD*
Behrooz A. Akbarnia, MD, | John Emans, MD,* David Skaggs, MD,§# John T. Smith, MD,**
and Michael G. Vitale, MD, MPH*

(J Pediatr Orthop 2018:38:144—151)

TABLE 3. Responsiveness: The EOSQ-24 Domain Scores Significantly Different Between Preoperative and Postoperative Assessments
Mean (95% CI)

Cohort Domain Preoperative Postoperative Norm P (Pre vs. Post) P (Norm vs. Pre) P (Norm vs. Post)
Neuromuscular General health 61 (53-72) 71 (62-79) 87 (85-89) 0.204 < 0.001 < 0.001
Fatigue 53 (41-65) 68 (54-78) 92 (91-93) 0.083 < 0.001 < 0.001
Pulmonary function 77 (64-90) 87 (73-101) 98 (97-99) 0.131 0.003 0.110
Transfer 59 (48-73) 69 (55-82) 98 (98-99) 0.367 < 0.001 < 0.001
Emotion 67 (57-78) 80 (69-91) 94 (93-95) 0.046 < 0.001 0.010
Parental burden 49 (41-539) 59 (50-68) 92 (91-93) 0.020 < 0.001 < 0.001
Spinal muscular atrophy General health 56 (34-79) 75 (66-84) 87 (82-92) 0.256 0.013 0.007
Pulmonary function 61 (31-91) 80 (48-113) 98 (98-99) 0.093 0.022 0.222
Transfer 34 (15-54) 61 (28-93) 99 (98-100) 0.045 < 0.001 0.028
Physical function 33 (—19 to 86) 13 (—4 to 29) 98 (96-99) 0.482 0.023 < 0.001
Daily living 28 (6-50) 18 (3-33) 88 (82-94) 0.476 < 0.001 < 0.001
Fatigue 36 (19-53) 52 (35-69) 93 (90-95) 0.078 < 0.001 0.001
Emotion 50 (37-63) 63 (41-84) 94 (92-97) 0.286 < 0.001 0.011
Parental burden 42 (30-54) 51 (33-70) 94 (92-97) 0.428 < 0.001 0.002
Financial burden 78 (57-99) 64 (42-87) 98 (96-99) 0.407 0.065 0.010
Idiopathic Physical function 94 (84-105) 84 (70-98) 98 (96-99) 0.048 0.417 0.096
Emotion 83 (72-95) 61 (48-75) 95 (93-97) 0.006 0.048 < 0.001
Financial burden 46 (22-71) 36 (3-68) 98 (96-100) 0.141 0.003 0.004
‘With intraoperative complication Pain 76 (66-79) 59 (40-78) 92 (86-97) 0.092 0.165 0.013
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Experience-Based Context

* Pain is present

* Appears to be random

* Let’s play a game? Guess which EOS kid is painful?!
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Not painful...

~ ——

LATERAL
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Also not painful
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Painful... for one day, then pain resolved, and
they didn’t bother to call. Found this 2 months
later incidentally.
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Paralytic Scoliosis: Painful!
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New factors like with magnetic growing rods...

* Used to lengthen every 6-12 months

Psychosocial Effects of Repetitive Surgeries in Children
With Early-Onset Scoliosis: Are We Putting Them at Risk?

Hiroko Matsumoto, MA* Brendan A. Williams, BA* Jacqueline Corona, MD,
Jonathan S. Comer, PhD,} Prudence W. Fisher, PhD,§ Yuval Neria, PhD,§
Benjamin D. Roye, MD, MPH*|| David P. Royel, MD* || and Michael G. Vitale, MD, MPH* ||

Psychological Dysfunction in Children Who Require
Repetitive Surgery for Early Onset Scoliosis

John M. Flynn, MD,* Hiroko Matsumoto, M A, Frances Torres, PhD,} Norman Ramirez, MD,*
and Michael G. Vitale, MD, MPH§




New factors like with magnetic growing rods...

* Used to lengthen every 6-12 months

* Now we lengthen every 6-12 weeks

Psychosocial Effects of Repetitive Surgeries in Children
With Early-Onset Scoliosis: Are We Putting Them at Risk?

Hiroko Matsumoto, MA* Brendan A. Williams, BA* Jacqueline Corona, MD,
Jonathan S. Comer, PhD,} Prudence W. Fisher, PhD,§ Yuval Neria, PhD,§
Benjamin D. Roye, MD, MPH*|| David P. Royel, MD* || and Michael G. Vitale, MD, MPH* ||

Psychological Dysfunction in Children Who Require
Repetitive Surgery for Early Onset Scoliosis

John M. Flynn, MD,* Hiroko Matsumoto, M A, Frances Torres, PhD,} Norman Ramirez, MD,*

and Michael G. Vitale, MD, MPH§
(@]
O




New factors like with magnetic growing rods...

* Used to lengthen every 6-12 months

* Now we lengthen every 6-12 weeks

Age 5
Age 4 g

No Shields  §
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Dr Flynn’s clinic:
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Pain, Pain, Go Away:

Child Psychologists’ View on Pediatric Pain
Helping Children With Pain

TERESA L. COLLINS-JONES, PH.D.

TRAINING DIRECTOR. PSYCHOLOGY DEPARTMENT
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Patrick J McGrath, OC, Ph.D., FRCS', G Allen Finley, MD, FRCPC!,
Judith Ritchie, RN, Ph.D.Z, Stephanie J Dowden, RN, MEd®



What is Pain?

* According to Webster’s Dictionary “Pain is physical suffering or discomfort
caused by illness or injury.”

* [tis an unpleasant sensation and emotional experience linked to tissue
damage.

* There are different ways of feeling and describing pain.

As a result, it is difficult to treat!
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Developmental Stages and Pain Responses

Developmental Task

Unique Pain Response

Infancy

Toddlerhood

Preschooler

School-aged

Adolescent

SCOTTISH
M Nror ¢

Trust v. Mistrust
Sensorimotor

Autonomy v. Shame and Doubt

Sensorimotor

Preoperational Thought (perceive pain as a physical
event that disappears like magic)

Initiative v. Guilt
Preoperational Thought (perceive pain as a physical
event that disappears like magic)

Industry v. Inferiority
Concrete Operations (children relate to pain physically
and are able to identify its location within the body)

Identify v. Role Confusion
Formal Operations (beginning to problem-solve
similar to adults)

Cry, withdraw, furrow brow, taut mouth

Cry, scream, protest, withdraw

Cry, localize body part, anticipate painful
procedures.
Body image concerns

Body image concerns, may assume pain is
punishment.

Assume pain will be treated, can conceptualize
pain relief. o)




The Final 24-ltem Early Onset Scoliosis Questionnaires

I n C rea Si ng Pa i n is n O rm a I ? ? (EOSQ-24): Validity, Reliability and Responsiveness

Hiroko Matsumoto, MA,*1 Brendan Williams, MD,} Howard Y. Park, MD,§
Julie Y. Yoshimachi, BA* Benjamin D. Roye, MD, MPH,* David P. Roye, Jr, MD*
Behrooz A. Akbarnia, MD, | John Emans, MD,* David Skaggs, MD,§# John T. Smith, MD,**
and Michael G. Vitale, MD, MPH*

(J Pediatr Orthop 2018:38:144—151)

141 normal kids took the EOSQ:

TABLE 4. Normative Data Breakdown by Age and Domains

Mean (95% CI)

N\
Age Pain/ Pulmonary Fatigue/Energy Parental Financial
(v) JGeneral Heal Discomfort Function Transfer Physical Function Daily Living Level Emotion Burden Burden
0 80 (71-89) 02.5 (84-101) 98.75 (96-102) 97.5 (92-103) 92.5 (84-101) 86.1111 (72-100) 86.1111 (70-102) 98.4375 (95-102) 77.5 (60-95) 92.5 (80-105)
1 81.25 (75-88) 86.4583 (75-98) I ®1.7917 (83-106) 95.8333 (87-105) 92.3611 (82-103) 90.6250 (82-100) 91.6667 (83-100) 94.3182 (86-102) 87.5 (81-94)  95.8333 (90-102)
2 76.9231 (69-84) §2.6923 (73-92) 1154 (94-100) 100 (100-100) 100 (100-100) 79.8077 (71-88) 91.3462 (86-96) 94.2308 (89-99) 85.7692 (78-94)  96.1538 (90-100)
3 81.25 (72-89) 94.6429 (86-100) I 100 (100-100)  98.2143 (95-100) 100 (100-100) 96.4286 (93-99) 99.1071 (97-100) 98.2143 (95-100) 95 (88-98) 100 (100-100)
4 §1.25 (76-86) 86.4583 (79-96) I 9167 (95-100) 100 (100-100) 99.3056 (98-100) 89.5833 (81-97) 97.9167 (96-100) 98.9583 (97-100) 95 90-99) 100 (100-100)
5 91.6667 (89-96) 94.7917 (86-100) 88.9583 (97-100) 97.9167 (94-100) 95.8333 (88-100) 87.5 (75-97) 93.75 (89-98) 93.75 (85-100)  93.3333 (85-99)  97.9167 (94-100)
6 84.0909 (78-91) 90.9091 (84-98) 88.8636 (97-100) 100 (100-100) 96.9697 (91-100) 77.2727 (61-91) 92.0455 (82-99) 93.1818 (86-100)  89.5455 (79-98)  95.4545 (86-100)
7 90 (85-95) 93.75 (88-100) 97.5 (92-100) 97.5 (93-100) 98.3333 (95-100) 92.5 (81-100) 93.75 (85-100) 95 (85-100) 93 (85-99) 100 (100-100)
8 87.5 (7797) 87.5(77-96) | €.9167 94-100)  97.9167 (94-100) 97.9167 (94-100) 979167 (95-100)  90.6250 (79-100)  95.8333 (88-100)  94.5833 (85-100) 97.9167 (94-100)
9 92.5 (89-96) 85 (74-94) | | 97.5 94-100) 100 (100-100) 99.1667 (98-100) 96.25 (91-100) 97.5 (94-100) 92.5 (81-100) 95.5 (88-100) 97.5 (93-100)
87.5 (79-93) 75 (58-89) 2222 (93-100) 91.6667 (83-100) 92.5926 (80-100) 88.8889 (75-99) 93.0556 (83-100) 91.6667 (85-99) 90 (83-97)  97.2222 (92-100)
85.7143 (80-91) 76.7857 (64-89) $§1.6429 (87-100) 100 (100-100) 100 (100-100) 100 (100-100) 76.7857 (61-89) 96.4286 (93-100)  97.8571 (96-100) 100 (100-100)
80.5556 (69-92) 72.2222 (56-89) 2222 (93-100) 944444 (78-100) 99.0741 (96-100) 100 (100-100) 88.8889 (81-96) 93.0556 (72-100)  92.2222 (73-100) 91.6667 (78-100)
90 (80-100) 85 (65-100) 95 (85-100) 100 (100-100) 100 (100-100) 92.5 (78-100) §2.5 (73-93) 02.5 (78-100) 98 (96-100) 95 (85-100)
14 91.6667 (88-100) 100 (100-100) 5.8333 (88-100) 100 (100-100) 100 (100-100) 100 (100-100) 95.8333 (88-100) 100 (100-100) 100 (100-100) 100 (100-100)
15 100 (100-100 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100) 75 (75-75) 75 (75-75) 100 (100-100) 100 (100-100) 100 (100-100)
16 87.5 (79-100)F  91.6667 (75-100) .8333 (88-100) 100 (100-100) 100 (100-100) 100 (100-100) 75 (67-84) §7.5 (75-100)  96.6667 (93-100) 100 (100-100)
17 100 (100-100 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100) 100 (100-100)

18 87.50 (87.5-87%)  37.50 (37.5-37.5) 100 (100-100) 25.00 (25-25) 83.33 (83.33-83.33)  37.50 (37.5-37.5) 62.50 (62.5-62.5) 62.50 (62.5-62.5) 60 (60-60) 75 (75-75)




100 (100-100;
87.50 (87.5-878)

100 (100-100)
37.50 (37.5-37.5)

100 (100-100)
100 (100-100)

BASED ON THE BESTSELLING SERIES

100 (100-100)
100 (100-100)
25.00 (25-25)

100 (100-100)
100 (100-100)
83.33 (83.33-83.33)

100 (100-100)
100 (100-100)

37.50 (37.5-31.5)

Parental
Burd en_

Fmotion

100 (100-100)
100 (100-100)
96.6667 (93-100)
100 (100-100)
60 (60-60)

100 (100-100)
100 (100-100)
87.5 (75-100)
100 (100-100)
62.50 (62.5-62.5)

95.8333 (88- mm
75 (75-75)
75 (67-84)
100 (100-100)
62.50 (62.5-62.5)

Financial

) - )
100 (100-100)
100 (100-100)
100 (100-100)
100 (100-100)

75 (75-75)




Biopsychosocial Model of Pain
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Commonly Used Psychological Assessment Measures
for Children with Chronic Pain

ASSESSMENT DOMAIN EXAMPLE

Pain Intensity Faces Pain Scale Revised (FPS-R)

Broad-Based Measures PedsQL; Bath Adolescent Pain Questionnaire
Emotional Functioning Pain Catastrophizing Scale for Children (PCS-C)
Physical Functioning Functional Disability Inventory (FDI)

Sleep Children’s Sleep Habits Questionnaire (CSHQ)

Parental Responses/Family Function Family Assessment Device (FAD)
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How Pain May Affect Children

Children Who Maintain Function Children Who Struggle

* Some children with pain symptoms e Other children with pain symptoms
have very little disruption in their day- have major disruption in their daily
to-day lives. lives.

* They keep going to school, playing
sports, and spending time with
friends.

* Some children push themselves to
continue with their activities because
they don’t want to have their lives
impacted by pain.

vvvvv
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Parent Response/Beliefs About Pain

e Parents may worry that their child’s pain means that there is a medical
problem that has not yet been identified.

e Parents may feel that strongly that a cure for the pain/discomfort
can be found.

e Parents may feel discouraged because the treatments
offered are not working.

e Parents may feel that they are being told that their child’s
pain is not real.

vvvvv
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Why Does Chronic Pain Develop?

e Some types of pain conditions run in families (child is born with a tendency to
experience a pain problem)

 Child may have a medical condition that affects his/her physiology

A child’s psychological functioning (mood and emotions).

* Negative emotions like anger, sadness, worry and disgust is related to experiencing higher
levels of pain.

* Parts of the brain related to the perception of pain are involved in the regulation of emotion.

vvvvv
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Chronic Pain:

Can affect children’s participation in physical, social, and recreational activities

Can impact school attendance and performance

Can affect parents and families by creating worries, stress, and financial burden.

Places children at risk for chronic pain in adulthood.
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Coping Becomes More Difficult When The Child
Experiences Negative Emotions

e Changes in the brain that occur with the processing of pain may also have an
effect on the child’s emotions (and vice versa).

VVVVV o
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Common Problems in Families Coping with Chronic Pain

Child Function and Behavior

Parent Distress

Family and Marital Issues

Interactions with Healthcare or School System
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TLCJ4 Tonya Palermo, PhD and Emily Law, PhD from the Department of Anesthesiology and Pain Medicine at University

of Washington School of Medicine.
Teresa Collins-Jones, 11/18/2019

TLCJ5 Book: Managing Your Child's Chronic Pain (2015)
Teresa Collins-Jones, 11/18/2019
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Treatment of Pediatric Pain

Use of Evidence-Based Interventions
* Cognitive-Behavioral Therapy
* Working with Parents

*Interdisciplinary Treatment of Pain Disorders
in Pediatric Patients
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What is Pain Catastrophizing?

Pain catastrophizing is a negative cascade of cognitive and emotional responses to
actual or anticipated pain. Those who pain catastrophize tend to experience more pain.

Pain
Catastrophizing
g
|
&
p

“I'm afraid something “There is nothing | can
serious might happen” do to reduce my pain”

&
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Preop PCS Predicts SRS Scores

Two Group Comparison showed significant
differences in postoperative SRS scores

1 Year SRS Low/Normal

Domains PCS RELRC

This means those who catastrophized
. . . SRS Total 4.22 3.74 <0.001
continued to have higher levels of pain
and mental health concerns 1-year Pain 4.36 397 0.04
postoperative Appearance 4.16 3.76 0.005
Activity 4.00 3.60 0.002
Mental 4.31 3.44 <0.001
Satisfaction 4.56 4.09 0.004
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Cognitive Behavioral Therapy: Pain Log

MName:

Week of:

Date Did you have |How much did [What time did |What time did |How difficult were
any pain ithurt? (0-10 |the pain start? |the painend |your normal
today? rating scale) (ifitended)? |activities for you

today because of
your pain? (0-10
rating scale)
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Thought Continuum Exercise

When | have pain

1.1 don’t go to
school

2. | stay in bed
3. I skip
baseball

practice

4.1 don't talk to
my friends

SCOTTISH RITE HOSPITAL

What is in the
middle?

Moderate amount of
ain
| ]

What Id do?
at couidyou do What could you do?
1. Go to school for a

half day 1. Go to school and

use relaxation

DE N
2. Get homework

assignments from
- 2. Go to part of

baseball practice

3. Talk to friends b
=l U TS 12 3. Do my reading
phone
homework

4. Ask my coach if |
can practice extra
tomorrow

4. Play videogames
with friends

FOR CHILPREN
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When | don’t have
any pain

1. | go to baseball
practice

2.1 go to school all
day

3. | spend time with
my friends

4. | finish all of my
homework




Parent Management Guidelines

6. Reward
5. Do not give activity
excessive participation
attention. and school
attendance.

2. Encourage
1. Remove the normal activity

3. Provide 4. Encourage

: independent
. : : different
focus on pain. during pain management

: consequences. :
episodes. of pain.
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Resources for Parents
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Why are kids hurting more these days?
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General Principles We Should Follow

* Limit narcotics

e Utilize Child Life during Magec and TGR lengthenings
e Parent Education —awareness of normal

* Psychology, psychology, psychology!

 Engaging pain “experts” or neurology for use of non-narcotic pain medicines
like Neurontin

vvvvv @)
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General Principles We Should Follow
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Opioid Crisis Fast Facts

* Limit narcotics
e Utilize Child Life during Magec and TGR lengthenings

e Parent Education — awareness of normal

* Psychology, psychology, psychology!

* Engaging pain “experts” or neurology for use of non-narcotic pain meaicines
like Neurontin
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General Principles We Should Follow

e Limit narcotics

e Utilize Child Life during Magec and TGR lengthenings
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Magec Rodeo:
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General Principles We Should Follow

* Limit narcotics
e Utilize Child Life during Magec and TGR lengthenings
e Parent Education — awareness of normal

* Psychology, psychology, psychology!

 Engaging pain “experts” or neurology fo
like Neurontin

HOME RESEARCH ICEOS FAMILY RESOURCES

Family Resources

Frequently Asked Questions

s 4

£ >
SR A TN
\ e |

" N \

o)) g

Early Onset Scoliosis
: EAMN-

ABOUT GSF

vvvvv

oooooooooo
®




General Principles We Should Follow

* Limit narcotics

e Utilize Child Life during Magec and TGR lengthenings
e Parent Education — awareness of normal

* Psychology, psychology, psychology!

 Engaging pain “experts” or neurology for use of non-narcotic pain medicines
like Neurontin

TRAINI

TERESA L. COLLINS-JONES, PH.D.
NG DIRECTOR, PSYCHOLOGY DEPARTMENT
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General Principles We Should Follow

* Limit narcotics

e Utilize Child Life during Magec and TGR lengthenings
e Parent Education —awareness of normal

* Psychology, psychology, psychology!

* Engaging pain “experts” or neurology for use of non-narcotic pain medicines
like Neurontin
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