











10 PAIN: CREATIVE APPROACHES TO EFFECTIVE MANAGEMENT
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Figure 1.3 Activity of A beta fibres in the spinal cord
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Figure 1.4 Touch, pinprick and burning sensations transmitted to the brain via the dorsal
horn of the spinal cord

Gate control theory

Think about the following everyday scenario. We will then endeavour to explain this
process using gate control theory and what is understood about the three nerve

fibres that have just been described.
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THE MULTIDIMENSIONAL NATURE OF PAIN 11

Case history

Olivia and Angela are playing at their classmate’s fifth birthday party when Olivia falls
heavily off the climbing frame. For a moment she is quite shocked and then realises
she has hurt her leg. Olivia’s mum is nearby and, hearing the cries, scoops her
daughter off the ground and cuddles her. When she sees the bruising appearing on
Olivia’s leg, she gently rubs the affected area, still cuddling her. A few minutes later

Olivia is back with her friend, playing happily.

Although there have been several theories to explain the nature of pain, the most
influential has been gate control theory (Figure 1.5), originally proposed by Melzack
and Wall in 1965 and continually updated by further research (Wall and Melzack
1994; McMahon and Kolzenburg 2005).
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Figure 1.5 Gate control theory: how a gate may be opened or closed

Their theory explains the multidimensional nature of pain, reflecting the physio-
logical, cognitive and emotional aspects of the pain experience, and offers explana-
tions for phenomena that are complex in nature.

9780230_208995_02_cha01.indd 11 15/9/08

13:33:20



12 PAIN: CREATIVE APPROACHES TO EFFECTIVE MANAGEMENT

To recap, tissue damage results in a volley of nociceptive impulses that travel
along small myelinated A delta nerve fibres and unmyelinated C fibres, which then
synapse with cells in the substantia gelatinosa of the dorsal horn of the spinal cord.
If inhibitory impulses are not initiated from either the periphery or the brain to
close the ‘gate’, these impulses continue to ascend to the cortex, where the pain
is perceived.

A major component of gate control theory refers to the mechanisms by which the
peripheral and central nervous systems are able to modulate pain, either reducing or
increasing the pain that is perceived. This modulation of pain takes place at two levels:
at the level of the dorsal horn of the spinal cord where pain sensation may be altered
by the stimulation of non-pain-transmitting nerve fibres from the periphery, or from
cognitive or higher centres of the brain via fibres descending to the spinal ‘gating’
system. Pain perception can be altered by factors such as anxiety, excitement and
anticipation that may open the ‘gate’ and therefore increase the perception of pain.
Conversely, cognitive activities such as distraction, suggestion, relaxation, biofeedback
and imagery help to close the ‘gate’ and prevent the sensory transmission of pain
(Wall and Melzack 1999). The modulation that takes place at the dorsal horn level
comes from the activation of the non-pain-transmitting A beta fibres. This can be
achieved with stimulation such as a cold compress or rubbing the affected area.

To explain this more easily, think back to Olivia banging her shin, which is hurting.
Her mother rubs the sore area vigorously but gently. This stimulates the fast-acting
A beta fibres (the touch sensation fibres), which then feed into the dorsal horn of the
spinal cord, where they synapse in the same area as the pain-transmitting fibres (the
substantia gelatinosa). This area is a bit like a major traffic junction: if too many vehi-
cles, in this case too many nerve impulses, arrive at the same time, some of the traffic
gets clogged up. Only the swift traffic, in this case the sensation travelling via A beta
fibres, taking the shortest possible route is likely to get through unhindered. Hence,
when Olivia’s mother rubs her daughter’s injured shin, she creates a sensation of
warmth and touch, effectively inhibiting the pain sensation from reaching the brain.
Just as additional vehicles will hinder traffic at a roundabout, smaller faster vehicles
can perhaps squeeze through. Distracting her with attention and a cuddle helps to
allay Olivia’s anxiety, acting on the cognitive features of the gate control mechanism
further up the central nervous system, which are then stimulated to help to modulate
the pain further and reduce its impact on Olivia.

W, 2 Activity

In the previous time out, you were asked whether you could think of specific
physical or psychological remedies that work well to relieve pain. Now we have
introduced this concept of a gating mechanism, can you think of any more exam-
ples of these interventions to reduce the pain experience? It may be helpful to
make two lists, one headed ‘pharmacological strategies’ and one headed ‘non-
pharmacological strategies’. What particularly has worked for you?
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THE MULTIDIMENSIONAL NATURE OF PAIN 13

Pain chemicals

Nerve cells have receptors on their surface, which react with or bind to a variety of
chemicals found in the ‘inflaimmatory soup’ produced by trauma. Some of these
chemicals — such as substance P, bradykinin and the leukotrienes — provoke the sensa-
tion of pain. Once this ‘chemical cascade’ has commenced, the inflamed tissue and
its surrounding area becomes increasingly sensitised to pain by the production of
prostaglandins, particularly prostaglandin E. This increase in pain is often termed
primary hyperalgesia. These chemicals increase the pain transmission to higher centres,
the painful area continues to become more sensitive and this sensitivity begins to
spread to surrounding tissue, leading to secondary hyperalgesia. Other chemicals can
actually reduce pain or remove pain sensation altogether. Confusingly, the action of
these chemicals is often referred to as pain ‘modulation’; although modulation may,
in fact, describe an increase as well as a decrease in pain.

WMo 2 Activity

Look up non-steroidal anti-inflammatory drugs (NSAIDs) and make some notes
on how they work or alternatively refer to the section in Chapter 4.

Case history

Mrs Jones, an elderly woman, lives alone in a small cottage on the edge of her
son’s farm. The district nurse has been visiting Mrs Jones for a few days to dress
a wound on her leg. Yesterday she went in and Mrs Jones winced and cried out as
she gently removed the bandage and was extremely distressed by the pain. The
nurse was rather shocked as she had been very careful not to tug on the dressing
and Mrs Jones’s pain seemed out of proportion to the degree of tissue damage.

Reflect on the situation just described. What would you have done? Why had Mrs
Jones become sensitive to having the dressings changed? What might help the
pain in this situation?

Non-steroidal anti-inflammatory drugs (NSAIDs)

You will find that NSAIDs work by inhibiting an enzyme called cyclo-oxygenase
(COX), which is responsible for the production of prostaglandin. By inhibiting pros-
taglandin production, pain intensity is decreased. Unfortunately, one of the down-
sides of NSAIDs is their ability to block 2/l cyclo-oxygenase enzymes. These include
those enzymes needed for general housekeeping such as the production of the
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14 PAIN: CREATIVE APPROACHES TO EFFECTIVE MANAGEMENT

mucosa that protects the stomach and small intestine, as well as chemicals that main-
tain renal function and platelet adhesiveness (Carr and Goudas 1999).

Opioids

One important group of receptors, which bind opioid-like chemicals produced in the
body, are known as the ‘endogenous opioid receptors’. Clinicians administer chemi-
cals that mimic endogenous opioids in order to reduce pain sensation. These chemi-
cals are able to suppress conduction in the pain pathway and reduce the perception
of pain; this is the basis of opioid activity.

Cerebral cortex
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Figure 1.6 Response to the chemical cascade caused by tissue damage

Science has isolated chemicals produced as a result of trauma that can increase
pain, but the body also produces opioid-like substances and other neurotransmitters
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that can alleviate pain. For thousands of years, man has been aware of a substance
that occurs naturally in certain poppies, which can also reduce pain. The opium
poppy, Papaver somniferum, produces opium from the sap of its seed head. In the
early part of the last century, a young German chemist isolated the opioid morphine
from the sap of the opium poppy. Morphine is the ‘gold standard’ of pain relief and
the substance with which other analgesics are compared.

As shown in Figure 1.6, endogenous opioids are morphine-like substances
produced by the body. Table 1.1 lists the endogenous opioids produced by the body
in response to painful stimuli, alongside some of the commonly administered opioids
that are either extracted from the opium poppy or manufactured as synthetic copies
to produce a similar effect.

Table 1.1 Endogenous opioids and commonly administered opioids

Endogenous opioids Commonly administered opioids
Morphine
Codeine extracted from the poppy
Enkephalins
. Diamorphine . )
Dynorphins Oxycodone semi-synthetic compounds
Endorphins
Methadone synthetic compounds
Fentanyl Y P

We now look briefly at how some of the endogenous opioids and commonly
administered opioid drugs actually work.

Opioid receptors are principally found in the brain and spinal cord. Opioids (such
as those mentioned above) bind to one of three different types of receptor, each
receptor having a slightly different action:

1. the mu receptor

. the kappa receptor

3. the delta receptor (mu, kappa and delta being, respectively, the 12th, 10th and 4th
letters of the Greek alphabet).

[\

So far, the majority of opioid drugs in use are strongly active at the mu receptor.
Unfortunately, mu receptor activity produces not only analgesia, but also unwanted
side effects (Table 1.2). A few opioid analgesics act principally on the kappa receptor,
producing slightly different, but often no less problematic, side effects. Table 1.2
shows that delta receptor activity is the only one to produce analgesia alone. This
receptor responds to the enkaphalins, but researchers have yet to find a drug that will
do the same and result only in analgesia.

Knowing a little more about how opioids work within the body will help you
to understand why they are most effective in the management of acute pain and
can in some cases also be used for specific chronic conditions. In the above case
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study on Mrs Jones, her pain might be reduced by a short course of NSAIDS to
dampen the inflammatory soup and may even require the use of a short-acting
opioid to help reduce the pain of dressing changes.

Table 1.2 Activity of opioids at the three receptor sites

Receptor Response when Endogenous Analgesic drug with a strong
activated opioid affinity
Mu Analgesia, respiratory Endorphins Morphine

depression, pinpoint pupils,
sedation, euphoria, reduced
gastric activity, constipation,
urinary retention

Kappa Analgesia, dysphoria, Dynorphins Buprenorphine
hallucinations, paranoia

Delta Analgesia Enkephalins No drug currently available

Figure 1.7 illustrates how opioids lock onto the various receptors. When an opioid
is firmly locked, it causes an active biological response and is termed an ‘agonist’.
Although opioids can produce severe unwanted side eftects, administering a substance
termed an ‘antagonist’ can immediately reverse their activity. An antagonist is a
substance that can occupy the same receptor but has no biological activity, thus
blocking the receptor against the biologically active agonist. For example, if a patient
is experiencing respiratory depression as a result of an overdose of opioid and
naloxone (an opioid antagonist) is administered, the unwanted side effect is reversed
and the patient’s respiratory rate will revert to normal very rapidly. Unfortunately, if
too much naloxone is given, over and above that needed to restore normal respira-
tory effort, all analgesic effects are reversed also and the pain will inevitably return.

Nurses give out many drugs, for example digoxin, against which there are no
antagonists, so why do we get so anxious about the unwanted side eftects of opioids?
The fear of respiratory depression and addiction is often given as a reason for health-
care professionals being reluctant to prescribe and administer opioids. Research,
however, indicates that these fears are unfounded, as fewer than 1% of patients suffer
these unwanted side effects (Friedman 1990), and every opportunity should be taken
to dispel these myths. For a more in-depth text on opioids, the reader is referred to
McQuay (1999).

The psychosocial impact of pain

So far, we have considered several important aspects of neurophysiology that we
know contribute to the perception of pain. However, explaining why fast and slow
pains are different, as well as the effect that other sensations and chemicals may have
on pain perception, does not account for some of the other anomalies that are associ-
ated with pain. Gate control theory helps to explain some of these by emphasising
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Figure 1.7 Receptor activity

the importance of pain modulation within the brain and at spinal cord level. It is
ultimately the brain that dictates how much pain we feel from a potentially noxious
stimulus, or whether, in fact, we feel any at all. This helps to explain:

e why some people appear to feel pain more than others after the same injury or
following the same surgery

e why some people feel pain when there is no apparent injury

e why some people feel no pain when they have a serious injury, for example during
active service in war zones

e why chronic pain can persist long after the original wound has healed or the initial
cause of the pain has been removed.

Gate control theory provides an understanding for the use of some of our non-
pharmacological interventions, such as relaxation therapy, transcutaneous nerve
stimulation and other mind-body approaches (see Chapter 4), and has helped to
explain many of the more baffling aspects of pain.

The great strength of gate control theory lies in the multidimensional framework
it offers us and its adaptation or plasticity. Plasticity refers to how the peripheral and
central nervous systems can be modified and show considerable adaptation to painful
injury (Sluka and Rees 1997).

The three components of pain are:

o Sensory-discriminative: allows the injury, as well as the intensity of pain, to be
identified in time and space.
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18 PAIN: CREATIVE APPROACHES TO EFFECTIVE MANAGEMENT

o Affective-motivational (emotional): relates to how the body reacts to the pain in
terms of its protective processes, for example in movement away from the painful
stimulus. It is also concerned with how our emotions influence the motivational
factors involved in our experience of pain.

o Coygnitive-evaluative: explains how our response to painful stimulus is influenced
by our cultural values, anxiety, attention and previous pain experience.

Gate control theory provides a multidimensional explanation for the individual expe-
rience of pain, involving all three components. This theory will feature throughout
the book, so it is important to spend some time understanding it so that you can
enjoy using this knowledge as you progress.

Case history

John Harding is an active father of two young children and regularly enjoys
playing football with them on Saturday morning. John’s father died from a heart
attack when John was small and he worries that he too may die young. Last
Saturday, as John was playing, he felt a slight discomfort in his chest and was
suddenly overwhelmed with a sense of panic: ‘what’s this — a heart attack?’ His
pain got worse and he began to feel dizzy. He sat down and a friend called an
ambulance. By now John was convinced the pain was a heart attack. Following
an ECG and some blood tests, the news was good - not a heart attack. It must
have been indigestion.

What factors served to increase the experience of pain for John. How could a slight
chest pain escalate into something so serious as to make John convinced that he
was having a heart attack?

{:} Time out

Think back to the pain experience you described at the start of this chapter. Can
you identify any of the components of gate control theory described above?

You might find it useful to try the following activity. Our personal experience of,
or preoccupation with, some of the points in this activity are believed to influence the
descending modulatory or inhibitory pathways and how the brain responds to a
painful stimulus.
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\\\W4 Activity

The following active thought processes within the brain influence the descending
modulatory mechanism. Try to determine which component of gate control theory
(for example cognitive-evaluative) these relate to.

Match the following thought processes to the components of gate control
theory by writing in the box opposite:

e Memory of past events

e Boredom

e Emotional state

o Whether the pain is perceived to indicate
serious or incurable disease

e Whether attention is being diverted by a
more demanding thought process, as is the
case with some individuals on active service
in the forces or during a crucial rugby match

e How our culture and upbringing may
influence our response to pain

e Whether you are being given a pleasant
massage

ANSWERS  Memory of past events: predominantly cognitive-evaluative

Boredom: predominantly cognitive-evaluative
Emotional state: predominantly affective-motivational
Serious disease: predominantly affective-motivational
Diverted attention: predominantly cognitive-evaluative
Culture and upbringing:  predominantly cognitive-evaluative
Massage: predominantly sensory-discriminatory

Most of the answers will actually involve a combination of the above, again illus-
trating pain’s complexity. Can you see how some of these factors powerfully
came into play with John’s concerns about having a heart attack?
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20 PAIN: CREATIVE APPROACHES TO EFFECTIVE MANAGEMENT

Pain often becomes more difficult to control when a person is frightened, for
example when they have lost trust in those caring for them or have become over-
whelmingly anxious. A combination of other factors may also amplify pain percep-
tion, such as feelings of not being in control or not knowing what is happening.
Studies looking at the outcome of pain experienced during a time of acute stress,
such as following a road traffic accident, are also revealing as they suggest a link
between the stress response and persistent pain (Mclean et al. 2005). There are also
studies that reinforce the need to prepare patients for pain particularly prior to
surgery (Bandolier 1999). Some patients will try to use a range of coping mecha-
nisms from wanting to know as much as possible to wanting to remain completely
ignorant of what is happening to them. Locus of control can be an important concept
to consider when preparing patients, as this may have an impact on the benefit of
preoperative information-giving. Giving Mrs Jones (see earlier case study) the oppor-
tunity to remove her leg dressing would give her a greater sense of control and
potentially reduce the pain.

We have discussed how pain can be regulated by both the peripheral and central
nervous systems, sensitised by neurotransmitters that can be enhanced by negative
thought processes which escalate pain. Conversely, we know that pain can be modu-
lated downwards by endogenous chemicals, the use of analgesia, as well as strategies
such as information-giving, touch, vibration, positive thinking, relaxation and other
non-pharmacological coping strategies.

However, we also know that acute pain can become chronic for some individuals.
Tissue damage can lead to a blurring of the boundaries between the sensations
normally carried by A beta fibres and the pain sensations transmitted by C fibres,
with the non-pain-transmitting A beta fibres acquiring the capacity to evoke pain, a
condition termed allodynia. Pain and sensation fibres both become more easily stim-
ulated, the receptive fields expand and there can be a loss of central inhibition via
descending pathways. The consequences of these changes result in less stimuli
proving painful, the pain lasting longer and spreading to uninjured tissue, a feature
of secondary hyperalgesia.

Case history

Mrs Jones’s pain continued to be difficult to manage but the nurses worked
with her to find ways in which they could make the dressing changes more
comfortable. Interestingly, it was the non-pharmacological interventions that
seemed to make the difference. Mrs Jones enjoyed music so it was agreed she
would choose a particular tape and this would be played during the visit. At the
same time, a lavender aromatherapy candle was lit and the scent always
provided a relaxing atmosphere. Each time the nurse changed the dressing,
which Mrs Jones would remove first, she would ask Mrs Jones to relate a short
story from her teaching days. Usually these distracted her sufficiently for the
time to pass quickly.
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Wind-up and hyperalgesia

Although there are many reasons why chronic pain may develop, researchers are
currently becoming more interested in the consequences of unresolving secondary
hyperalgesia and a condition that describes the dynamic plasticity of the nervous
system referred to as wind-up. Wind-up and hyperalgesia may help to explain why
the pain a person experiences sometimes seems worse than would be expected,
becoming more intense and widespread than the damage causing it. This height-
ened response has recently attracted considerable scientific interest, as in some cases
it may be implicated in the development of chronic pain syndrome (Eide 2000;
Gudin 2004).

Consider wind-up as the result of nerve fibres transmitting painful impulses to the
brain becoming ‘trained’ to deliver pain signals. Just like muscles get stronger with
exercise, so the more nerves are stimulated, the more effective they become at trans-
mitting signals. To make matters worse, the brain becomes more sensitive to the pain
and shows expanded areas of response during sophisticated imaging. Although the
terms ‘wind-up’ and ‘secondary hyperalgesia’ are not the same phenomena, they are
sometimes used interchangeably and share common principals (see Glossary for
further definitions).

Although it is not fully understood, it is believed that the activation of the NMDA
(N-methyl-D-aspartate acid) receptor could be responsible for this unpleasant phenom-
enon. Many of the chronic pains encountered in pain clinics may be an end product
of wind-up, pain occurring spontaneously and frequently, and persisting long after
healing has taken place (McQuay and Dickenson 1990).

An understanding of wind-up may help to explain why pre-emptive analgesia,
especially when pain is blocked by a local anaesthetic before it enters the spinal cord,
may result in good postoperative analgesia for some patients. With the use of opioids
and local anaesthetics, laboratory studies of individual nerve cultures indicate that
the activity of nociceptors can be effectively suppressed. As any recovery nurse will
tell you, however, once a painful sensation has reached the conscious brain, it takes a
much higher dose of analgesia to suppress the stimulation.

Neuromatrix theory

Although acute pain can be explained well by gate control theory, gating mecha-
nisms cannot explain some of the chronic pain we see in clinical practice, for instance
the development of phantom limb pain or the complexity of pain experienced by
paraplegics. The development of this sort of chronic or persistent pain appears to
develop as a result of damage to the nervous system but amplified by psychological
trauma and stress. The alterations that can take place within the nervous system asso-
ciated with nerve damage or certain disease processes may be better explained by
Professor Melzack’s neuromatrix theory which he has continued to develop in the
years since the death of his colleague Professor Wall.
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The gate control theory emphasised the central nervous system’s ability to filter,
select and modulate inputs from the periphery. Melzack’s (1999) neuromatrix
theory emphasises the impact of brain function, proposing that the brain possesses
a neural network, which he has termed ‘the body-self neuromatrix’. This neuroma-
trix is predominantly genetically determined but integrates multiple inputs through-
out our lives to produce the pattern that evokes an individual’s pain — the
neurosignature. Although the body-self neuromatrix is determined by sensory influ-
ences, it is also influenced by genetics and the network of nerves linking the soma-
tosensory, limbic and thalamocortical components of the brain that integrate the
sensory-discriminative, affective-motivational and cognitive-evaluative dimensions
of pain experience.

The neurosignature output of the neuromatrix determines the particular qualities
and other aspects of the pain experience and individual behaviour (Melzack 1999).
It sounds complicated but is a fascinating theory and well worth reading more about
as it is especially important for understanding phantom limb and other more complex
chronic pain syndromes.

The multiple inputs of a pain experience that act on the neuromatrix contributing
to the neurosignature include:

e scnsory inputs (cutaneous, visceral and other somatic receptors)

e visual and other sensory inputs that influence the cognitive interpretation of the
situation

e cognitive and emotional inputs from other areas of the brain

e intrinsic neural inhibitory modulation

e the activity of the body’s stress regulation systems, including inflammatory, endo-
crine, autonomic and immune response

o the influence of an individual’s opioid system.

The power of neuromatrix theory, although not universally accepted, is that it
provides us with a framework in which a genetically determined template for the
body-self is powerfully influenced by our cognitive function and our response to
stress in addition to traditional sensory inputs. This theory may help to explain why
some individuals develop chronic pain while others do not and why pain can develop
in missing or damaged limbs.

Pain and suffering

There is an inevitability that when an individual experiences pain there will also be
suffering. It seems the words are inextricably linked and it is perhaps the latter that
makes those watching feel so helpless. Suffering pain can be seen as the inevitable
sequelae to pain itself. Eric Cassell (2004) is one of the most cited authors on the
nature of suffering and defines it as ‘the state of severe distress associated with
events that threaten the intactness of the person’. He later discusses a rich range of
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difficulties including the dilemma whereby a patient writhes on the X-ray table in
pain, the X-ray shows an absence of disease, but the patient is clearly in pain (Cassell
2004). It is important to recognise suffering as integral to the experience of pain,
wrapped up in the religious, spiritual and cultural traditions of the individual. So
important is this concept that Patrick Wall wrote an elegant and poignant book
when he was dying from cancer entitled Pain: the Science of Suffering (1999) — an
inspirational book for both professionals and those with the misfortune to experi-
ence and suffer pain.

Conclusion

This chapter has explored some of the more complex aspects of pain, but hopefully
you now have a clearer grasp of the subject that will help you to understand how
pain is perceived and why it may change. These newer understandings suggest pain
resides in a dynamic and plastic nervous system. Understanding the different mech-
anisms that contribute to a person’s pain experience can help you to select interven-
tions that exploit some of this knowledge and offer more effective pain relief. We
hope the rest of this book will give you some tools to help to overcome some of the
challenges of pain.

A

After a break, try the multiple choice test below in order to self-assess your under-
standing so far. For some of the questions, more than one answer will be correct,
however, there will be one answer that is best supported by the evidence.
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The Multidimensional Nature of Pain
Multiple choice TEST

Synthesis of which of the following is thought to blocked by the administration of a NSAID?

a. Substance P ]
b. Bradykinin ]
c. Prostaglandin E ]
d. Enkephalin ]

Short, sharp pains that are easy to locate are transmitted by which of the following nerve
fibres?

a. A beta fibres
b. A delta fibres
c. Cfibres

d. B delta fibres

Ooam

. When opioids reduce pain, which of the following nerve fibres are they affecting?

a. Cfibres

b. A beta fibres
c. A delta fibres
d. None of these

OOo0om

. The localisation of pain is a function of the:

a. Substantia gelatinosa  []
b. Thalamus ]
c. Somatosensory cortex ]
d. Dorsal horn ]

Gate control theory suggests that pain modulation is primarily the result of:

a. Stimulation of the spinal cord

b. Activation of the descending pathways

c. Stimulation of the A beta fibres

d. A combination of A beta fibre stimulation and activation of the descending pathways

. When pain wind-up occurs, it is thought to be a result of the activation of which of the

following receptors?

a. Mu ]
b. NMDA ]
c. Kappa ]
d. Delta ]

. Which of the following side effects is not commonly caused by opioids?

a. Constipaton [ ]
b. Itching ]
c. Nausea OJ
d. Hypotension [ ]

. Which of the following opioids are manufactured from wholly synthetic compounds?

a. Morphine ]
b. Methadone ]
c. Codeine ]
d. Diamorphine  []

OEEE

~
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( 9. Which of the following drugs will reverse the action of an opioid? \
a. Nalbuphine ]
b. Buprenorphine []
c. Naloxone ]
d. Fentanyl ]

10. Which of the following statements most closely describes neuromatrix theory?
a. The emphasis is on the impact of brain function
b. Pain is genetically determined
c. Chronic pain develops as a result of the stress response
d. Chronic pain development is dependent on an individual’s opioid system

N J

OOoono

Answers

1. c. Prostaglandin E is the hormone-like substance that can be blocked by the administra-
tion of a NSAID.

2. b. A delta fibres transmit short, sharp, well-defined pain signals, C fibres generalised dull
aching pain and A beta fibres sensations such as vibration and touch. B delta fibres do
not exist.

3. a. C fibres; there are no opioid receptors located on the A delta or A beta nerve fibres.

4. c¢. The somatosensory cortex of the brain; the substantia gelatinosa is the area in the
spinal cord where the modulation of pain occurs. The thalamus is a relay and coordinat-
ing station for sensory impulses, and the dorsal horn is the area where pain nerve fibres
enter the spinal cord before they are relayed to the brain.

5. d. A combination of A beta fibre stimulation and activation of the descending pathways.
All the others are also involved in pain modulation but d. gives the most comprehensive
description of gate control theory.

6. b. The NMDA receptor; kappa, delta and mu are all types of opioid receptor.

7. d. Hypotension is rarely seen while all the others are common side effects of opioids.

8. b. Methadone; morphine and codeine are extracted from opium poppies and diamor-
phine is a semi-synthetic compound.

9. c. Naloxone; all the others are analgesics. Fentanyl is a pure agonist, buprenorphine and
nalbuphine are opioids with agonist antagonist properties.

10. a. The emphasis is on brain function. Neuromatrix theory incorporates all the other factors
but stresses the importance of the brain’s unique ‘neurosignature’. This is composed of
patterns of nerve impulses generated by a widely distributed neural network — ‘the body-
self neuromatrix’ in the brain.
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