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CRPS challenges: it's variable!

No clear single mechanism for development

Little agreement on possible sub-types (Type |/ Type
Il, warm / cold) and time course

Bruehl, 2016; Birklein 2015



CRPS challenges

No gold standard diagnhostic test
No widely accepted outcome measures

Rehab is primary treatment, but rehab research is
lacking

Bruehl, 2016; Birklein 2015; Packham et al, 2012



COMPACT



COMPACT PRO recommendations (crieve etal, 2018)

DOMAIN MEASURE

Pain SF McGill Neuropathic scale
PROMIS 29

Disease severity CRPS Severity Scale

Participation PROMIS 29

Physical function EQ-5D

Emotional and psychological PROMIS 29

functioning Single item on suicidal ideation

Self-efficacy Pain Self-Efficacy Questionnaire

Catastrophizing Pain Catastrophizing Scale

Self-perception of change GROC



CRPS nerve injuries
-’ inflammation



|dentification of CRPS using skin temperature
asymmetry

Previous studies failed to find this to be useful, &/or used $$$
tools, but:

Didn’t account for innervation patterns
Didn’t account for warm/cold subtypes

Only compared to healthy volunteers, or other fracture
patients

Pilot work demonstrated adding a cold pressor test for a
consistent thermoregulatory stressor was safe, and
iInexpensive IR thermometers were reliable (packham et al, 2012)
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Can we correctly identify CRPS vs. nerve injuries vs. post-
traumatic inflammation vs. normal differences?

63 persons measured bilaterally in 3 nerve distributions in
the hand (median, ulnar, radial) before and after a cold
pressor test (foot in ice water for 30 seconds), for a total of
378 measurements. &,

16 met the Budapest criteria for CRPS
10 peripheral nerve injuries

8 with recent hand fracture

29 healthy volunteers.

(Packham et al, 2018)



Are there meaningful differences in hand temperatures
between sides?

Regression modelling of SKTA measures (n=378)
diagnosis
post cold pressor test
nerve distribution

Were significant predictors (p<0.001) explaining 94% of the
variance between sides.

ANOVA accounting for nested factors differentiated
between diagnostic groups for the magnitude of
SKTA p<0.0001

(Packham et al, 2018)



Does it give us useful information to inform a diagnosis?

Sensitivity [for a >1.0 °C SKTA]
Pre CPT =85.1% ) Post CPT=76.6% Rule in

Specificity [for a >1.0 °C SKTA]
Pre CPT = 43.8% (Post CPT=68.8% > Rule out

(Packham et al, 2018)



% CRPS

b) for their HCP to know?



CRPS recovery study (Llewellyn et al, 2018)

How will you know you are better?

- decreased limb pain

- less overall pain and discomfort interfering with
daily activities

- better movement & less stiffness
- less medication needed

Some of these are things we don’t routinely measure in
hand therapy settings



What drove me to start
doing research was my
search for a common ‘ruler’
| could share with other
health professionals to
inform care decisions and
decision making for persons
with CRPS



Hamilton Inventory for CRPS was developed using
cognitive debriefing

Patient Reported Hamilton Inventory for CRPS (PR-HI-CRPS)
Condition-specific patient-reported outcome measure
(40 items; rated 0-6)

3 subscales: symptoms, daily activities, coping
(Packham et al, 2018)

Clinician-based HI-CRPS (CB-HI-CRPS)
14 items rated 0-3 (none, mild, moderate, severe)
Addresses sensory, autonomic, trophic and motor signs

(Packham et al, 2012)



Question [concept] list: CB-HI-CRPS

Sensory ~ Allodynia Trophic Hair growth
Cold hyperalgesia Nail quality
Guarding Skin quality
Skin temperature — Movement expected given
—— asymmetr initial injur
y y Motor njury
~ [ Vascular function: mottling Movement expected given
Autonomic Sweating (hyperhidrosis or time elapsed since injury
anhydrosis) Muscle tone
— Edema —— Incoordination




Sample question: CB-HI-CRPS

Cold Allodynia / Hyperalgesia [sensory subscale]:
Definition: an exaggerated painful sensation evoked by low-temperature stimulation
Scoring:
0 = None - no complaints of pain; may report that tube feels cold.
1 = Mild - patient reports discomfort with cold but no physical behaviours evident
2 = Moderate - patient reports pain, may show a behavioural response such as
flinching, grimacing, or vocalizing discomfort
3 = Severe - patient reports pain and has a clear behavioural response; may decline
to be tested

Testing: Touch test tube of cold water to skin for 3 seconds. Repeat over 3 different zones within affected
area. Rate response as above.

Instructions: | am going to touch you with this test tube of cold water; tell me how it feels to you. (Allow
patient to respond then ask) Does it hurt?



Sample questions: PR-HI-CRPS

| need to concentrate in order to make my affected limbs

MOVe. Always Often Some Never
times
6 5 4 3 2 1 0

Pain prevents me from participating in activities throughout
my day.

Always Often Some Never
times
6 5 4 3 2 1 0

| still enjoy the things | used to enjoy

Strongly Agree Slightly Neutral Slightly  Disagree Strongly
agree agree disagree disagree
0 1 2 3 4 5 6



Unpublished findings from a pilot trial gives more

insights
Characteristics n=39 Mean SD Range
Age 45.9 14.4 15-76
Duration of injury or pain (in 17.9 38.5 1--168
months)
Grip strength (in kgs) R=24.4 19.2 0-63.3

L=26.6 16.6 0-54.7

% of normal grip in affected hand 39.1% 29.7 0-90.1%
Total MPQ score (tMPQ / 100) 38.3 26.4 0-93
PRWHE /100 58.2 24.8 0-94
PCS /52 20.8 14.8 0-50
CB-HI-CRPS /42 11.0 6.9 1-25

PR-HI-CRPS /260 122.2 57.1 0-223



Characteristic
Gender

Diagnosis

Side of injury

Catastrophizing present

(PCS>30)

Frequency
M=20

F=19

CRPS =20
PNI=11
Fracture =8
R= 25

=14

Yes =11

No = 28
CRPS +Yes =7

Percentage
M=51.3%
F= 48.7%
51.3%
28.2%
20.5%
R=64.1%
L=35.9%
Yes = 28.2%
No =71.8%



Internal consistency

Independent rater at baseline
CB-HI-CRPS Cronbach’s alpha = 0.80

PR-HI-CRPS o= 0.98 total scale
Symptoms o= 0.95
Daily function a= 0.95
Coping/Social Supports a= 0.92



Reliability
Inter-rater reliability n=30

CB-HI-CRPS ICC,,=0.90 [95%CI 0.81 to 0.95]

Test-retest reliability
CB-HI [n=21 baseline/1 week same evaluator]

ICC,,=0.87 [95%CI 0.70 - 0.94]

Test-retest reliability [n=27 baseline/1 week]
PR-HI-CRPS 1CC,,=0.94 [95%C| 0.88-0.97]



Validity

Do scores on the CB and PR HI-CRPS differentiate between
persons with CRPS and those with other diagnoses?

CB-HI-CRPS p=0.006, PR-HI-CRPS p=0.009
(CRPS scores were higher)

Using a cut-point of >10 / 42 on the CB-HI-CRPS correctly
predicts CRPS 65% of the time
Positive predictive value =65% [95%CI 49 - 78]

Sensitivity=68.4 [95%Cl| 43 - 87]
Specificity=61.1 [95%Cl| 36 - 83]



Validity Hypotheses

Construct validity (structural)
r=0.72 CB-HI and PR-HI Symptoms
r=0.67 CB-HI and PR-HI total
r=0.50 CB-HlI and PRWHE Pain

Convergent construct validity

O

PR-HI-CRPS & PRWHE total scores r=0.80
PR-HI-CRPS Coping/Social & PCS total score r=0.73
PR-HI-CRPS Coping/ Social & McGill Pain affective score |r=0.58
PR-HI-CRPS Daily Function and PRWHE disability scores |r=0.67




Assessment
techniques

used in

Somatosensory
Rehabilitation




Allodynography

Standardized elements:

1) map created using 15g
(#5.18) monofilament

2) person identifies stimuli as
3/10 on NRS for pain [OR pain

at rest +1]**
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Allodynography AmmEEan
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Start proximal to painful area L
, —alwav catanecus

Apply monofilament for 2 A T | [bands of
seconds in 10 sintervalsatilcm | |
iIncrements
Client indicates ‘STOP’ when
stimulus becomes painful; this
area is marked on map 5 3 cm distal to
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Reliability of Allodynography

Completed only in consenting participants demonstrating
allodynia as defined by a painful response to a static touch
with a 15g monofilament

Inter-rater reliability (n=12)
ICC , ,=0.97 [95%CI 0.90 - 0.99] single measures

Test-retest reliability (n=10)
ICC , , = 0.89 [95%CI=0.59-0.97] single measures

**n<0.001 for both

(Packham et al, 2020)



Rainbow Pain Scale

Colours represent the severity of allodynia as represented by
the smallest amount of pressure which elicits a painful
reSPONSE (Spicher et al, 2015; similar to Keizer et al, 2007).

1.4g 06g 0.16g 0.04g
| | | | ]

Discrete Slgnlflcant Serious

29



Rainbow Pain Scale
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HAND THERAPY PROGRAM
FLOW SHEET
HAMILTON GENERAL HOSPITAL

Dominant hand L

Date (yyyy/mm/dd)
ITEM lime Hand _

Pre/Post Intervention
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Sample
allodynography:

Allodynia after thumb
CMC arthroplasty for
osteoarthritis



Rainbow Pain Scale: reliability

For this evaluation, we also evaluated the reliability of the
screening (i.e. identified as having no allodynia)

Inter-rater reliability (n=24)
ICC , ;= 0.79 [95%CI 0.57 - 0.90] single measures

Test-retest reliability (n=18)
ICC , ; =0.82[95%CI=0.60 - 0.93] single measures

p<0.001 for all
(Packham et al, 2020)



Other options developed for CRPS

Radboud Evaluation of Sensitivity (RES)

8 items rated on 100mm VAS with anchors of ‘No difference’ to
‘Completely different’ comparing the 2 hands

Combination of patient report and psychophysical testing: 6
items have a standardized sensory stimulus provided

Addresses a need for a simple evaluation of sensation?

Packham TL, MacDermid JC, Michlovitz S, Cup E, Van de Ven Stevens L. Cross cultural
adaptation and refinement of an English version of a Dutch patient-reported questionnaire
for hand sensitivity: the Radboud Evaluation of Sensitivity. Journal of Hand Therapy 2018;
31(3): 371-380

33



Testing in CRPS or hand injuries

Participant demographics RES-E (n=56)

Variable Mean SD Range
Age 44.8 15.5 15-76
Time since injury (mos) 27.2 61.5 1-294
Grip strength (kgs) R=28.9 18.4 0-63.3
L=26.7 15.6 0 —-60
% of normal grip 44.0 30.2 0-100
PRWHE /100 56.3 26.1 0-98
RES-E /80 41.8 25.0 1.5-80

Key: PRWHE= Patient-Rated Wrist and Hand Evaluation
RES-E= Radboud Evaluation of Sensitivity, English version

34



Participants had variable presentations

Variable Frequency Percentage
F=29 F= 51.8%
DlagnOSIS Fracture = 19 33.9 %
Tendon = 10 17.9
Ligament =7 12.5
Multiple trauma = 6 10.7
Nerve = 2 3.6
Amputation = 2 3.6
Other = 10 17.9
Concurrent CRPS = 25 44.6% had CRPS
L=11 L=19.6 %
Side of injury R= 26 R=46.4 %
LL=-8¢ L=53.6 %
Hypoesthesia vg? |Hypo(Loss)=30 Hypo= 61 %
i Hyper(Gain)= 13 Hyper=27 %
Hyperesthesia Both= 6 Both= 12 %

35



RES-E demonstrated acceptable measurement properties

Test-Retest Reliability (n=36) O
ICC, 1,=0.92 [95%CI 0.85 - 0.96]
SEM=7.06 (/80)

Internal consistency: c=0.95

Construct validity: r=0.61 RES-E, PRWHE (moderate) O

Responsiveness:
Effect size (Cohen’s d)=0.22 [95%Cl -0.67 to 1.09] for RES o
ES=-0.35[95%CI -0.49 to 1.28] for PRWHE

36



No ‘perfect’ solution
Address person-centred priorities
Consider elements that will foster comparlsons

Lots of work still to do!
packhamt@mcmaster.ca



References:

Birklein F, O'Neill D, Schlereth T. Complex regional pain syndrome: an ogtimistic perspective.
Neurology. 2015 Jan 6;84(1):89-96. doi: 10.1212/WNL.0000000000001095.

Bruehl S. Complex regional pain syndrome. BMJ. 2015 Jul 29;351:h2730.

Grieve S, Perez RS, Birklein F, Brunner F, Bruehl S, Harden RN, et al. Recommendations for a first
Core Outcome Measurement set for complex regional PAin syndrome Clinical sTudies
(COMPACT). Pain. 2017;158(6):1083-90.

Keizer D, van Wijhe M, Post WJ, Wierda JM. Quantifying allodynia in patients suffering from
unilateral neuropathic pain using vonFrez monofilaments. Clin J Pain. 2007 Jan;23(1):85-90. doi:
10.1097/01.ajp.0000210950.01503.72.

Llewellyn A, McCabe CS, Hibberd Y, et al. Are you better? A multi-centre study of Satient-defined
%e‘{:overy from Complex Regional Pain Syndrome. Eur J Pain (United Kingdom). 2018;22(3):551 -

Packham, T. L., Fok, D., Frederiksen, K., Thabane, L., & Buckley, N. (2012). Reliability of infrared
thermometric measurements of skin temperature in the hand. Journal of Hand Therapy, 25(4),
358-362. https://doi.org/10.1016/j.jht.2012.06.003

Packham, T., MacDermid, J. C., Henry, J., & Bain, J. (2012). A systematic review of psychometric
evaluations of outcome assessments for complex regional pain syndrome. Disability and
Rehabilitation, 34(13), 1059-1069. https://doi.org/10.3109/09638288.2011.626835



https://doi.org/10.1016/j.jht.2012.06.003

References:

Packham T, MacDermid JC, Henry J, Bain JR. The Hamilton Inventory for Complex
Regional Pain Syndrome: A cognitive debriefing study of the clinician-based
component. J Hand Ther. 2012;25(1):97-112.

Packham TL, MacDermid JC, Michlovitz SL, Buckley N. Content validation of the
Patient-Reported Hamilton Inventog/ for Complex Regional Pain Syndrome. Can J
Occup Ther. 2018. Apr;85(2):99-105.

Packham T, Spicher C, MacDermid J, Quintal |, Buckley N. Evaluating a sensitive issue:
reIiabiIitK of a clinical evaluation for allodynia severity. Somatosensory & Motor

Research. 2020 Mar;37(1):22-27.

Packham T, Spicher CJ, MacDermid JC, Buckley DN. Allodynography: Reliability of a
New Procedure for Objective Clinical Examination of Static Mechanical Allodynia.

Pain Medicine.2020; 21(1), 2020, 101-108.

Packham T, MacDermid JC, Bain J, Buckley DN. Cold-pressor stimulated skin
temperature asymmetries for the identification of CRPS. Canadian Journal of Pain
2018. 2(1). doi:10.1080/24740527.2018.1504283

Spicher C, Quintal I, Vittaz M. Reeducation Sensitive Des Douleurs Neuropathiques.
(3rd ed). Montpellier, France: Sauramps Medical, 2015.



