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What is old

Sengary halluefurtions.—No history of the physiology of
stumps would be complete withoul some acconul of the
sensorinl delusions te whica persons -are sabject in con-
nection with their lost limbs. These Lallucinations are
g0 vivid, s strange, and so it dwelt npon by anthors,
as to Le well worthy of study, while some of them seem
to me eapacinlly valnoble, cwine to the light wiich
theyr enst npon the sehject of tae long-Misputed muoscular
Aese,

Mearly every man who loaes a Timb earries abont with
him a constant or inconstunt plantorn of the misaing
memhaer, o sensory ohost of that mneh of himself, and
sometimes o nost irtconvenient presence, faintly felt at
fimes, bat ready to be ealled up to his pereepticn by o
hlow, a touch, or o change of wind.
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Phantom is very old, and still strong
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Sympathetomy

Sympathectomy for neuropathic pain (Review)

Last assessed as up-to-date: & November 2001.

Mailis-Gagnon A, Furlan AD

THE COCHRANE
COLLABORATION®
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Sympathetomy

Sympathectomy for neuropathic pain (Review)

Last assessed as up-to-date: § November 2001.

Mailis-Gagnon A, Forlan AD

This systematic review found that the practice of sympathectomy for weating neuropathic pain is based on very weak evidence
Chronic pain due to dam:;ged nerves is called ueump:ath[c pain and is common. Some People Pnstul:;te thar neumparhic pain,
particularly reflex sympathetic dystrophy and causalgia, iscaused by the sympathetic nervous system. Sympathectomyisa procedure that
interrupts (temporarily or permanently) the sympatheric nervous system. Chemical symparhectamies use aleohol or phenol injectons to
temporarily destroy the sympathetic chain. Surgical ablation can be performed by open removal or electrocoagulation of the sympathetic
Cha.[l], or lnill.imaﬂ‘_v i.m.‘asj.ve P[DCE&UEES usi.r.lg SEEI.'EOEE.C[iE Tilermal or 135?[ i.llEEn'uPt[un. E\’ideﬂc& f‘:l[ d.]E EHEC‘.[VEH.?SS Efsympa[hectumy

for neu.mpal:hic pain is very weal. Furthermore, cnmplicacions of the procedure may be signiﬁcauc.

No eligible studies on phantoms
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Peripheral nerve blocks

Nerve Sheath Catheter Analgesia
After Amputation

Tigrathy L. Morey, MD*, John Giannoni, MST; Eddv Duncean, ML=
Mark T. Scarborough, MDY, and F. Kayser Enaeling, M7

Thirty-nine

patients completed the study. The incidence of

phantom limb pain (visual analog scale score =

Iy was 67% and was lower than the historic in-

cidence (80%) belore the wvse of this analgesia

technigue.

Retrospective, no VAS data
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Pre-emptive analgesia

Pain, 33 (1988) 297-301
Elsevier

_ Phantom limb pain in amputees
during the first 12 months following limb amputation,
after preoperative lumbar epidural blockade

Seren Bach , Morten F. Noreng ” and Niels U. Tjéllden
" Department of Qrthopaedic Surgery and * Department of Anaesthesiology, Randers Central Hospital, DK 3900 Randers {Denmark)
(Received 4 September 1987, revision received 1 February 1988, accepted 11 February 1088)
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Pre-emptive analgesia

The Incidence of Phantom Limb Pain

— N N=24
*Pre-operative VAS”
*Only patients with
o T r “complete analgesia”
k Il were recruited
.

(p<0.05) o020




What is old

Pre-emptive analgesia

Randomised trial of epidural bupivacaine and morphine in
prevention of stump and phantom pain in lowerdlimb amputation

Lancet 19497; 360: 1353-L7

Lone Nikolajsen, Susanne likjaer, Jorgen H Christensen, Karsten Krener, Troels S Jensen

Median (range) irtensity of Median {rangze) intensity of stump
phantom pain (VAS, 0-100mm)  paln (VA&s, 0-100 mm)
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What is old

Amitriptyline

Trial of Amitriptyline for Relief of Pain in Amputees:
Results of a Randomized Controlled Study

Lawrence R. Robinson, MD, Joseph M. Czerniecki, MD, Dawn M. Ehde, PhD, W. Thomas Edwards, MD, PhD,

David A. Judish, MD, Myron L. Goldberg, PhD, Kellye M. Campbell, RN, Douglas G. Smith, MD,
Mark P. Jensen, PhD

Arch Phys Med Rehabil Vol 85, January 2004

Placeon Groap (n=19)

Measume Fre (mear + 50| Post (mear £ 50,
APLPI L1 =26 L1x2.4
ARLHA KN Janpi 2320
SF-MPQ 120171 12.6x8.8
CFE-D 161124 1e.1+13.1
SWLS 0.7+87 M.B+RY
BFI 283223 24,2414
FItA fa.3rd2 TE1X3.3
CHART 422 i 47278

Abbrovictions: AFLPI, avernge PLF intcrsity; ARLPI, avcrage RLP intorsity.
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Gabapentin

Gabapentin in Postamputation Phantom Limb
Pain: A Randomized, Double-Blind, Placebo-

Controlled, Cross-Over Study

Margaret Bone, F.R.C.A., Peter Critchley, FR.C.P., and
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Donal J. Buggy, M.D., M.Sc., Dip.Med.Eld., FR.C.P.I.,, F.C.AR.C.S.1., F.R.C.A.
Regional Anesthesia and Pain Medioine, Vol 27, No § (Scptember-Ootober,, 2002 pp 481486
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Gabapentin
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Placebo Gabapentin P Value for Gabapentin
Varabl Variable Arm Arm v Placebo
Baseline before plact No. of lablets rescue medication 187 + BD 177 = T P= 18
Week 1 Sleep interderence (baseline} 4 (2-5) 4 (2-5) P .30
Week 2 Sleep interlerence (end of P~ 80
Weak 3 therapy) 4(1-5) 3 (1-5) P=13
Week 4 HAD depression scale (baseling) 15 (5-25) 14 (5-25) P =24
Week 5 HAD depression scale (end of F=.13
Waek 6 therapy) 14 (5-25) 12 (4-22) P - 025
Categorical pain bast Barthel index (baseline) 85 (85-100) 90 (70-105) P =49
Categorical pain end  Barthe! index (end of therapy) 87 (65-105) 85 (70-108) F=.80
Side effects Gabapentin Placebo
Somnolence T 2
Dizziness 2 1
Headache 2 1
Nausea 1 i
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Gabapentin

Anesthesiology 2006; 105:1008-15

A Randomized Study of the Effects of Gabapentin on
Postampuiation Pain

Lone Mikelajsen, M.D., Ph.D.,* Nanna B. Finnerup, M.D., Bh.D.,T Sleffen Kramp, M.D..£ Anne-Sofie Vimirup,§
Johnny Keiler, M.D., Ph.D..7 Troels S. Jensen, M.D., Ph.D.|

Phantom pain Phantom pain
o Gabapertin
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Topiramate PAIN MEDICINE

Volume 6« Number 5+ 2005
Topiramate for Phantom Limb Pain: A Time-Series Analysis

R. Norman Harden, MD, Tim T. Houle, PhD, Thomas A. Remble, MS, Wendy Lin, MD,
Kenten Wang, DO, and Samuel Saltz, DO
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Ketamine

Chronic Phantom Limb Pain: The Effects of Calcitonin,
Ketamine, and Their Combination on Pain and
Sensory Thresholds (Anesth Analg 2008;106:1265-73)

Urs Eichenberger, MD* 80

Frank Neff, MDt 50 -

Gorazd Sveticic, MD+

Steinar Bjorgo, MD* 401

Steen Petersen-Felix, MD, PhD+ 20
Lars Arendt-Nielsen, PhD}

Michele Curatolo, MD, PhD*

% change of VAS
(=]

=204

=40 4 . 1 placebo
+ = calgitonin

i * + ketamin

combination

during after 48h max 48h mean
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Opioids
The Clinioal Fournal of Faim, Vol T8 No. 7 2N2

Case Report

Methadone for Phantom Limb Pain

*Lonneke Bergmans, M.D., *Dirk G. Snijdelaar, M.D., {Joel Katz, Ph.D., and
*Ben J. P. Crul, M.D., Ph.D.

*Pain Center, Department of Anesthesiology, University Medical Cenrer, Nijmegen, The Netherlands; vAcure Pain Research
Unir, Deparonent of Anesthesia and Pain Management, Toronte General Hospiral and Mounr Sinai Hospital,
Toronio, Oniario, Canada
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Opioids

CASE REPORT

High-dose Morphine for Intractable Phantom Limb Pain

Seema Mishra, MD, Sushma Bhatnagar, MD, and Amit Kumar Singhal, MD

Clin | Pain * Volume 23, Number 1, January 2007

s
What is old (and still useful)

Opioids
Analgesic Effects of Intravenous Lidocaine and Morphine
on Postamputation Pain

A Randonvized Dowble-blind. Active blacebo-controlled. Crossover Trial

Phantom Fain

100
1 Fiacetc

B 1+ pe<0.01,compared to placebe -t
-EI)- = pa m 7] Loaing

o

Mean VAS score
sgg2

20
10
b 2
Pre-infusion End of infusion Post-infusion




What is old (and still useful) E_a

' K B ‘-.'E
y

Hong Kong Pain Socla

Opioids
The effect of opioids on phantom limb pain and cortical reorganization

Ellena Huse™ Wﬂlfgﬂng Larbig®, Herta Flor®, Niels Birbaumer®*
“Institute of Medical Psychology and Behavioral Newrobialogy, Eberhand-Karls-University of Tiibingen, Gartenstrasse 20, 72074 Tiibingen, Gemany

"Depariment af Clinical and Cagnitive Neuraselence, Central Institute af Mental Health, Mannhelm, Germany
Department of Psyehology. University af Padua, Padia, Ttaly

Pain 0 (2001) 47-55

MsT®
Placebo

Diary (VAS)

M SD
Baseline 4.65 106 R

lesponders

MSET®E phase 3.26 159 42%
Placebo phase 3949 1.5 S0
Follow-up 1 1.62 1.52
Follow-up 2 .54 1.2

B4%
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Prosthesis

Decrease in phantom limb pain associated with prosthesis-induced
increased use of an amputation stump in humans

Thomas Weiss®, Wolfgang H.R. Miltner®*, Torsten Adler®,
Lutz Briickner®, Edward Taub® ¢

Meuroscience Letters 272 (1980) 131-134

Sauerbruch Prosthesis Cosmetic Prosthesis
10 10
E 8 8
@
=
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&
=
E 4 4
2
=
= 2 2
=
[
L1} 0
PLP before Current  PLP before Current

prosthesis PLP prosthesis PLP




What is old (and still useful)

T & KB B B 7
Hong Kong Pain Society

Prosthesis

Does use of a myoelectric
prosthesis prevent cortical
reorganization and
phantom limb pain?

M. Lotze! 2, W. Grodd!, N. Birbaumer®?, M. Erb!,
E. Huse? and H. Flor*

nature AeUroscioace * volume 2 no 6 * june 1999

I
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Prosthesis

Mo extensive myoslectric prosthesis use Extensive myoelectric prosthesis use
Subject 7 @ 8 14 5 1 310 4 Mean xsd 2 & 11 13 12 Meanzsd
Amputated hand' nd nd nd nd d d nd d d — d d d d d —
Age 28 56 3 8z 78 35 31 63 5B 4911z1810 26 32 60 35 66 43821704
Years since ampuration a3 3 7 48 53 1| N 3 27T 2233+18M 9 7 7 3 15 54 +3.29
Prosthetic type® 2 2 1 101 o 0 0 o — 2 2 2 2 2 —
Time wearing prosthetic® & 4 16 1B 3 i} 1] 1] 0 5.22 + B.BB 168 18 12 168 18 152 £1.79
Prosthetic usage? 4z 9 &l 3m  I5 o Q 1] 0 19.44 £ 2300 100 100 100 71 58 8551993
Phantam limb pain® 3 4 4 a 2z o0 2 3 4 233153 0 ] i] 0 0=z0
Stump pain® o o 4 a 1 o 0 1 0 057121 0 ] 0 07T 013z03
Initial phantom pain® s B 5 1] 4 2 3 4 333£179 6 35 0 48 48 Bz az23
M1 displacemenit-AM* o7 i a ] 1 2 7 9 4.64 + 391 02 04 0 Q 1 0.32 + 0.1
51 displacement-AMY o a 24 a 13 1 13 7 g 8.39 + 7.81 0 i) o ] (i} [E]

'd, deminent; nd. nerdominant hand. 2ne prosthesis,  cosmetis prosthesis, T; mys=lectric presthesis, 2. 'nat at all, 0; all the time. 16, *usage of prosthesis in YAS
lusage 0-100% in daity living. homemaking and wor k outside home). *Phantom limb pain intensity based on the MPI Pain Intensity Scale (range, 0-6). "Stump pain
intensity based on the WP Pain Intensity Scale (range, 0-6). " Displacement of activation maxima (AM) of the comtralateral ip representation in 1 and 51,
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Amputated hand’

Age

Years since amputation
Prosthetic type?

Time wearing prosthetic?
Prosthetic usage*
Phantom limb pain®
Stump pain®

Initial phantom pain®
M1 displacement-AM7
S1 displacement-AM’

Mean £ s.d.
49.11 £ 18.10
2233 £18 11
5.22 + 6.66
19.44 + 23.00
233 +1.53
057 £1.21
333+£1.79
464 £ 3.97
8.39 +7.81

Mean =+ s.d.
43.86 +17.94
5.4 +3.29
15.2 +1.79
85.8 £19.98
0+0
0.13+£03
jgz+231
0.32 £0.47
00

2 ®
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What is new

CNS changes

Brain (2001), 124, 2268-2277

Phantom movements and pain

An fMRI study in upper limb amputees

Martin Lotze.! Herta Flor,> Wolfgang Grodd,> Wolfgang Larbig! and Niels Birbaumer!*

Patients with PLP
(B) Making a fist-execution

Intact hand

Patients without PLP

Intact hand

Healthy controls

Dominant hand

T B B B B &
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What i1s new

CNS changes ... within minutes

Euvropean Jourmal of Newroscience, Vol 200 pp. 3413-3423, 2004 @ Federation of Ewnpean Neuroscience Societies

Rapid functional plasticity in the primary somatomotor
cortex and perceptual changes after nerve block

Thomas Weiss," Woligang H. R. Miltner,’ Joachim Liepert,>" Winfried Meissner® and Edward Taub®®
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What i1s new

Phantoms In The Brain (Episode 1) - Windows Internet Explorer

00:36/10:00 o | 53

I CfEBEBE®C | @ Heps s 2010
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What is new

Mirror

Mirror Therapy for Phantom Limb Pain

M ENGL ) MED 357;21

Brenda L. Chan, B.A.
Richard Witt, P.A.-C.
Alexandra P. Charrow, B.A.
Amanda Magee, P.A.-C.
Robin Howard, M.A.

Paul F. Pasquina, M.D.
Walter Reed Army Medical Center
Washington, MD 20307

Kenneth M. Heilman, M.D.
Malcom Randall Veterans Affairs Medical Center
Gainesville, FL 32608

Jack W. Tsao, M.D., D.Phil.

Uniformed Services University of the Health Sciences
Bethesda, MD 20814
jtsac@usuhs.mil

WWW.NEJM.ORG NOVEMBER 22, 2007

Score on Visual-Analogue Scale

70

40+

30+

20+

10+

Randomized Trial | Crossover to Mirror
i Thera
Mental ' PY
visualization

Covered
mirror

Mirror

ﬂ
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What is new

Mirror

-

Mean (£5D) phantom limb pain (PLP) measures pre- and post-intervention

Avallable online at www.sciencedirect.com
*.” ScienceDirect

European Journal of Pain 11 (2007) 428436

www.EuropeanJournalPain.com

Variable Pre-intervention Post-mtervention
Mirror (n=7T) Control (n =8) Mirror (n=1T) Control (n=8)
MPQ NwWC 9.57 (4.43) 7.38 (£3.78) 5.43 (+6.83) 338 (+342)
Total PR1 19.14 (+11.5) 20.13 (£133) 12.86 (+18.0) 6.00 (+7.2)
Sensory PRI 14.57 (£8.9) 1138 (£7.5) 9.29 (+12.6) 388 (4.7
Other PRI 4.57(£3.2) 7.62(+9.1) 4.86 (+9.1) 213 (£29)
Visual analogue scale Intensity score 57 (£242) 33 (£21.0) 40 (+41.0) 29 (+31.9)

Mean (+5D) phantom limb sensation (PLS) measures pre- and post-intervention

Variable Pre-intervention Post-intervention
Mirror (n =21) Control (n=22) Mirror (n =21} Control (n=22)
Verbal deseriptors NWC 5.33 (£5.05) 6.91 (+4.84) 405 (+4.41) 5.32 (+4.57)
Tomal 9.71 (£10.5) 11.59 (+8.8) 1.76 (9.3) 8.82(x7.2)
Sensory 6.81 (£7.1) 7.50 (£6.1) 538 (6.1) 5.77(+4.9)
Other 2.91(+£3.9) 4.09 (£3.2) 238 (£3.5) 3.05 (+2.98)
Visual analogue scale Intensity score 48.85 (+£30.18) 4922 (£27.74) 37.60 (+36.05) 4408 (+31.81)
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What is new

Mirror

ORIGINAL RESEARCH ARTICLE

treatment completed (12%)

12%

Roberto Casale, MD
Carlo Damiani, MD
Venessa Rosati, MD

treatment withdrawal (88%)

dizziness

M no side effect

18%

@ irritation

D uneasiness
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Problems (esp. with lower limbs)

* Mirror size and weight

« Asymmetrical movements
 Bilateral amputations

» Contradicts the use of prosthesis

What is coming
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Virtual reality

Flegheliry armed! edafndibatiog, AU FICLC Ban #5e

RESEARCH PAFER

Lxploratory findings wirh virmal realiry for phantom Hmb pain; from
stump motion 1o agency and analpesia

JOMATHAN COLE"" SIMOM CROWLE?, GREG AUSTWICE? &
NAVID HENDERSON SLATER

'J’qu:r.':m:n ! Citnead Amropinoandues, Foolt Mopmizal, Longlies Reaa, Mook, EBE1S ME, UK, *DEC, Baermrionh
Uaiwerrivy, Poole, Dovser, BEIIZ SH0, UK, = Wkdied Centre for Erablzment, Nuileld Crrhopasdic Coners Wielnall
Rogd, Headinman, Cwlod, X3 FHE, UK
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Virtual reality

What Is coming

B B
Hong Kong Pain Society

Virtual reality

VAS pain scores before/during VR test —

o icf, VNS

|‘.a|l‘.‘-e"'|

4 milamfis
Todf e 70
Mo
1-2/B0%

o 275

WAS pain scofe

100'%

ot

L TI22%

before during VR

Figare 3. VAS pain genwes before/during VR test.




What is coming -

Motor Cortex Stimulation

doi:10.1093/brain/awl 180 Brain (2006), 129, 2202-2210

Mapping phantom movement representations in

the motor cortex of amputees
Posterior <= Anterior

Z‘ : v .Y

xt

Lateral === Medial
i

What is coming -

Motor Cortex Stimulation

Chronic for
Phantom
Magnetis

Technice

Franck Emme
Yves Lazarth

Dapartirents o Mel
Tou louse, Trence

Neurosurgery, Vol. 48, No. 3, March 2001




What Is coming

Motor Cortex Stimulation
13th Meet Warld Soc Sterectact Funct Nzurosurg, Ad=laide 2001 mﬁc
Stereotzct Funct Meurosurg 2001771 29-1602 S%MI&I

13O TOLT ThHAK {ORARE

Motor Cortex Stimulation for Phantom
Limb Pain: Comprehensive Therapy with
Spinal Cord and Thalamic Stimulation

Yoichi Katayama Takamitan Yamamotn Karutaka Kohayash
Masahiko Kasai |lideki Oshima Chikashi Nukava

Serial implants for 19 patients

T & KB B B 7
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What is coming

Motor Cortex Stimulation

19 Spinal Cord Stimulations— 6 good

.10
: v

10 Deep: Brain Stimulation— g good
i1 44

5 Motor Cortex Stimulation—> 1 good

Hong Kong Pain Society
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Motor Cortex Stimulation ... oops

J Neurosurg 91:121-123, 1999

Paimnful supernumerary phantom arm following motor cortex
stimulation for central poststroke pain

Case report

SErRGIO CANAVERO, MLD., VINcENZO Boxicarzi, MLD., GIANCARLO CASTELLANO, MLD.,
PaorLa PER0ZZO, PsYCHOL.D., AND BARBARA Massa-Micoxn, MLD.

Pain Relief Unit, Department of Neurosciences, Service of Nuclear Medicine, and Neuropsychology
Unit, University of Turin, Ospedale Molinette, Turin, Italy

Summary

C3E

Hong Kong Pain Society

Atypical among neuropathic pains
Shifting research and treatment paradigm
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