
New guidelines in management of
neuropathic pain

Essay

Submitted for the partial fulfillment of the requirements
of the Master degree in anesthesia

Presented by
Mahmoud Ali Mostafa Mwaheb

(M.B.B.Ch)

Supervised by

Prof. Dr. Soheir Abbas Mohammed Sadek
Professor of Anesthesia and Intensive Care

Faculty of Medicine –Ain-Shams University

Dr. Osama Ahmed Galal
Professor of Anesthesia and Intensive Care Assistant

Faculty of Medicine –Ain-Shams University.

Dr. Mahmoud Ahmed Abdel-Hakim
Lecturer of Anesthesia and Intensive Care

Faculty of Medicine –Ain-Shams University

Faculty of Medicine

Ain-Shams University

2012



د في ادارة أمراض ـــھ الجدیـــالتوج
ابــــاب الأعصـــالتھ

رسالة 
توطئھ للحصول على درجة الماجیستیر

في التخدیر

مقدمة من
ي مصطفى مواھبمحمود عل/ الطبیب 

بكالوریوس الطب والجراحة

تحت اشراف

محمد صادقسھیر عباس/د.أ
أستاذ التخدیر والرعایة المركزة

جامعة عین شمس- طبالكلیة 
جلال أحمدأسامة/د

أستاذ مساعد التخدیر والرعایة المركزة
جامعة عین شمس- طبالكلیة 

عبد الحكیمأحمد محمود/د
مدرس التخدیر والرعایة المركزة

جامعة عین شمس- طبالكلیة 

طب الكلیة 
جامعة عین شمس

٢٠١٢



Acknowledgement

First of all, I want to thank our Holly God almighty

for giving me the strength and motivation to pursue this

degree.

I am heartily thankful to my great supervisor, Professor

Soheir Abbas Mohammed Sadek , whose encouragement,

guidance and support enabled me to finish this subject.

I offer my regards to Doctor Osama Ahmed Galal, who

provided me with the support and valuable information I

needed to complete this subject.

I give many great thanks to Doctor Mahmoud Ahmed

Abdel-Hakim, who provided me with the new papers and

latest available information about my work, and for the

meticulous revision of this work.

I also want to thank my colleagues who gave me help and

advice during the completion of the subject.

Lastly, I offer many thanks for my family, God bless them

all.



CONTENTS

Page

Introduction …………………………………….. 1

Chapter 1: Anatomy of peripheral nervous system

Neurotransmitters ………………………………………...5

Precursors of neurotransmitters ………………………...12

Basic Anatomy..…………………………………………..14

Pain pathway……………………………………………...15

Physiological Background………………………………...25

Types of pain……………………………………………...30

Pain Control Theories………………………………….....39

Chapter 2: Neuropathic pain and it's causes

Mechanisms of neuropathic pain ………………………43

Diabetic neuropathy and peripheral vascular disease…45

Proximal diabetic neuropathy…………………………..46

The Familial Amyloid Neuropathies…………………….47

Pellagra………………………………………………….48

Beriberi………………………………………………….48



CONTENTS (Cont.,)

Page

Guillain–Barré syndrome……………………………..49

Fabry Disease …………………………………………50

Hereditary sensory and autonomic neuropathy ……..51

Multiple myeloma ……………………………………54

Arachnoiditis …………………………………………55

Multiple sclerosis …………………………………….55

Syringomyelia ………………………………………57

Neural tube defects ………………………………….58

Vitamin B12 deficiency ……………………………...59

Lateral medullary syndrome ………………………..60

Postherpetic and trigeminal neuralgia ……………...61

Post Mastectomy Pain Syndrome and Post Thoracotomy

PainSyndrome…………………………………………62

Phantom limb pain …………………………………..63

Complex regional pain syndrome …………………...64



CONTENTS (Cont.,)

Page

Chapter 3: Management of neuropathic pain

Diagnose neuropathic pain ………………………….. 67

Clinical Evaluation …………………………………...69

Diagnostic tools for neuropathic pain ………………..70

Treatment……………………………………………... 78

Summary…………………………………………………..105

References …………………………………………………107

Arabic Summary



List of Abbreviations

Abb. Full name

5-HT 5-hydroxytryptamine

5-HTP 5-hydroxytryptophan

ACh Acetylcholine

AChE Acetylcholinesterase

AIDP Acute inflammatory demyelinating polyneuropathy

AMPT Alph-Methyl -Para-Tyrosine

ATTR Amyloidosis caused by transthyretin

CIPA Congenital insensitivity to pain with anhidrosis

CNS Central nervous system

CO Carbon monoxide

CRPS Complex regional pain syndrome

DA Dopamine

DMPP Descending modulatory pain pathways

DN4 Diagnosis of  neuropathic pain by 4 Questionnaire

DPN Diabetic peripheral neuropathy

FAP Familial amyloid neuropathies

FD Familial dysautonomia

FDA Food and drug administration

GABA γ -aminobutyric acid

GBS Guillain–Barré syndrome

HSAN Hereditary sensory and autonomic neuropathy

HSN Hereditary sensory neuropathy



IASP International association for study of pain

LANSS Leeds assessment of neuropathic symptoms and
signs

L-dopa Levodopa

MAO Monoamine oxidase

MS Multiple sclerosis

NA Noradrenaline

NCV Nerve conduction velocity

NDHN Nociceptive dorsal horn neurones

NE Norepinephrine

NMDA N-methyl D Aspartate

NO Nitric oxide

NP Neuropathic pain

NRM Nucleus raphe magnus

NTDs Neural tube defects

PAG Periaqueductal grey matter

PHN Postherpetic neuralgia

PICA Posterior inferior cerebellar artery

PNS Peripheral nervous system

PPT PIN-PRICK THRESHOLD

RSD Reflex sympathetic dystrophy

SCS Spinal cord stimulation

SG Substantia gelatinosa

S-LANSS Self   Leeds Assessment of Neuropathic Symptoms
and Signs



SSRI Selective serotonin reuptake inhibitor

TCAs Tricyclic antidepressants

TENS Transcutaneous electrical nerve stimulation

VMM Ventromedian medulla

WDR cell Wide Dynamic Range cell



List of Figures

Figure Title Page
No.

1 Spinal pathway(initial connections)…………...17

2 Laminae of spinal cord…………………………18

3 Ascending pain  pathway………………………21

4 Pain transmission in spinothalamic tract….….22

5 The descending systems that modulate the
transmission of ascending pain signals……...…24

6 An idiopathic syrinx………………………….…58

7 Mechanisms of neuropathic pain and therapeutic
options………………………………….……….80



List of Tables

Table Title Page
No.

1 Characteristics and functions of C fibre and A-delta..31

2 Peripheral and centeral causes of neuropathic pain ..66

3 First line agents recommended for neuropathic pain..92

4 Guidelines for the Treatment of Neuropathic Pain…..94



 Introduction 

١

Introduction

Pain is unpleasant sensory and emotional experience

associated with actual or potential tissue damage, or described

in terms of such damage (Turk and Dworkin, 2004).

Pain that lasts a long time is called chronic, and pain that

resolves quickly is called acute.

Pain can be classed according to its location in the body,

as in headache, low back pain and pelvic pain; or according to

the body system involved, such as (Thienhaus et al., 2002).

­ Myofascial pain (emanating from skeletal muscles or the
fibrous sheath surrounding them).

­ Rheumatic pain (emanating from the joints and surrounding
tissue).

­ Neuropathic pain (caused by damage or illness affecting the
somatosensory system).

­ Vascular (pain from blood vessels).
The crudest example of classification by cause simply

distinguishes "somatogenic" pain (arising from a perturbation

of the body) from psychogenic pain (arising from a perturbation

of the mind (Turk et al., 2001).

Somatogenic pain is divided into "nociceptive" and

"neuropathic"

Nociceptive pain is caused by stimulation of peripheral

nerve fibers that respond only to stimuli approaching or

exceeding harmful intensity (nociceptors), and may be
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classified according to the mode of noxious stimulation; the

most common categories being "thermal" (heat or cold),

"mechanical" (crushing, tearing, etc.) and "chemical" (iodine in

a cut) (Keay et al., 2010).

o Nociceptive pain may also be divided into "visceral" deep

"somatic" and "superficial somatic" pain.

­ Visceral pain originates in the viscera (organs).

­ Deep somatic pain is initiated by stimulation of nociceptors

in ligaments, tendons, bones, blood vessels, fasciae and

muscles, and is dull, aching, poorly-localized pain.

­ Superficial pain is initiated by activation of nociceptors in

the skin or superficial tissues, and is sharp, well-defined and

clearly located(Spanswick and Main, 2000).

Neuropathic pain is caused by damage or disease

affecting the central or peripheral portions of the nervous

system involved in bodily feelings (the somatosensory system).

Peripheral neuropathic pain is often described as “burning,”

“tingling,” “electrical,” “stabbing,” or “pins and needles''

(Treede et al., 2008).

The diagnosis of neuropathic pain relies on accurate

history and examination. Diagnostic tools such as the DN4 or

LANSS scoring tools may be useful. The S-LANSS is designed

for self-completion by patients. All of these tools reliably

predict the presence of neuropathic pain (Gilron et al., 2006).
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Treatments should include both non-pharmacological and

pharmacological interventions. Education on the nature of the

condition and realistic expectations regarding treatment options

must be given at an early stage, for example clients may be

advised that current treatment may not be curative but self

management may be an achievable and worthwhile goal

(Miaskowski et al., 2005).

Psychogenic pain, also called psychalgia or somatoform

pain, is pain caused, increased, or prolonged by mental,

emotional, or behavioral factors. Headache, back pain, and

stomach pain are sometimes diagnosed as psychogenic

(Cleveland Clinic and Health information, 2008).

Phantom pain is pain from a part of the body that has

been lost or from which the brain no longer receives signals. It

is a type of neuropathic pain. Phantom limb pain is a common

experience of amputees (Kooijman et al., 2000).
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Aim of the Assay

The aim of this assay is to discuss causes,

management of neuropathic pain.


