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Chapter 1
History, Definitions, and Contemporary Viewpoints

Wilfried Witte and Christoph Stein

The experience of pain is fundamental and has been
part of the cultural development of all societies. In the
history of pain, “supernatural” powers played an equally
important role as natural factors. To view pain as the re-
sult of a “communication” between mankind and divine
powers has been a fundamental assumption in many
societies. The more societies are separated from West-
ern medicine or modern medicine, the more prevalent
is this view of pain. On the other hand, a purely medi-
cal theory based on natural phenomena independent of
divine powers developed very early on. It happened to a
greater extent in ancient China, while in ancient India
medicine was heavily influenced by Hinduism and Bud-
dhism. Pain was perceived in the heart—an assumption
familiar to ancient Egyptians. The medical practitioners
in pharaonic times believed that the composition of
body fluids determined health and disease, and magic
was indiscriminable from medicine.

Ancient Greek medicine borrowed heavily
from its Asian and Egyptian predecessors. The intro-
duction of ancient medical knowledge into medieval
Europe was mainly mediated through Arabic medicine,
which also added its own contributions. Latin was the
language of scholars in medieval Europe, and ideology
was guided by Judeo-Christian beliefs. Despite mul-
tiple adaptations, medical theory remained committed
to ancient models for centuries. Pain had an important
role. The Bible illustrates the need to withstand catas-
trophes and pain in the story of Job. Strength of faith is

proved by Job’s humility toward God. Humility is still
an ideal in Christian thought today. In the New Testa-
ment, Jesus Christ finishes his life on earth as a mar-
tyr hanging and dying at the cross. His suffering marks
the way to God. To bear suffering in life is necessary to
be absolved from sin. The message of pain is to show
mankind the insufficiency of life on earth and the bril-
liance of being in heaven. Thus, whatever science may
say about pain, an approach based only on a physiologi-
cal concept does not take into account the religious or
spiritual meaning of pain.

The most important and radically mechanis-
tic scientific theory of pain in early modern age derives
from the French philosopher René Descartes (1596—
1650). In his concept, the former assumption that pain
was represented in the heart was relinquished. The
brain took the place of the heart. In spite of (or because
of) its one-sidedness, Descartes’ theory opened the gate
for neuroscience to explain the mechanisms of pain.

The question of how pain should be treated has
led to different answers over time. If supernatural pow-
ers had to be pleased to get rid of pain, certain magi-
cal rituals had to be performed. If scientifically invented
remedies were not used or not available, ingredients
from plants or animals had to be used to ease the pain.
Especially, the knowledge that opium poppies have anal-
gesic effects was widespread in ancient societies such as
Egypt. For a long time, opium was used in various prep-
arations, but its chemical constituents were not known.
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The isolation of the opium alkaloid morphine was first
accomplished in 1803 by the German pharmacist Fried-
rich Wilhelm Serttirner (1783-1806). The industrial
production of morphine began in Germany during the
1820s, and in the United States in the 1830s. During the
late 18th to the mid-19th century, the natural sciences
took over the lead in Western medicine. This period
marked the beginning of the age of pathophysiological
pain theories, and scientific knowledge about pain in-
creased step by step.

The discovery of drugs and medical gases was
a cornerstone of modern medicine because it allowed
improvements in medical treatment. It was modern an-
esthesia in particular that promoted the development of
surgery. General anesthesia using ether was introduced
successfully in Boston on October 16, 1846, by the phy-
sician William Thomas Morton (1819-1868). The im-
portance of this discovery, not only for surgery but for
the scientific understanding of pain in general, is under-
scored by the inscription on his tombstone: “Inventor
and Revealer of Inhalation Anesthesia: Before Whom, in
All Time, Surgery was Agony; By Whom, Pain in Sur-
gery was Averted and Annulled; Since Whom, Science
has Control of Pain”” This statement suggested that pain
would vanish from mankind just by applying anesthe-
sia. Surgery itself changed to procedures that were not
necessarily connected with a high level of pain. Thus,
the role of surgery changed. Surgeons had more time to
perform operations, and patients were no longer forced
to suffer pain at the hands of their surgeons.

Further innovations followed. One year later,
in 1847, chloroform was used for the first time for an-
esthesia in gynecology by the Scottish physician James
Young Simpson (1811-1879). In Vienna, the physi-
cian Carl Koller (1857-1944) discovered the anesthetic
properties of cocaine in 1884. At about the same time,
during the last two decades of the 19th century, the U.S.
neurologist James Leonard Corning (1855-1923) and
the German surgeon August Bier (1861-1949) carried
out trials of spinal anesthesia with cocaine solutions.
Modern anesthesia enabled longer and more complex
surgical procedures with more successful long-term
outcomes. This advance promoted the general consen-
sus that the relief of somatic pain was good, but it was
secondary to curative therapy: no pain treatment was
possible without surgery! Thus, within the scope of an-
esthetic practice, pain management as a therapeutic
goal did not exist at that time. Chronic pain was not a
topic at all.

Wilfried Witte and Christoph Stein

The first decades of morphine use may be seen
as a period of high expectations and optimism regard-
ing the ability to control pain. The first drawback to
this optimism was the discovery made in the Ameri-
can Civil War (1861-1865), when cases of morphine
dependence and abuse appeared. As a consequence,
restrictions on the distribution of opiates were begun.
The negative view of morphine use was enhanced by
experiences in Asia, where an extensive trade in opium
and morphine for nonmedical purposes was already
established during the 19th century. Therefore, at the
beginning of the 20th century, societal anxiety regard-
ing the use of morphine became strong and developed
into opiophobia (i.e., the fear of using opioids), which
was a major step backwards for pain management in
the following decades.

Wars stimulated pain research because soldiers
returned home with complex pain syndromes, which
posed insurmountable problems for the available ther-
apeutic repertoire. Following his experience after 1915
during the First World War, the French surgeon René
Leriche (1879-1955) began to concentrate on “pain
surgery, mainly addressing the autonomic nervous
system. Leriche applied methods of regional anesthe-
sia (infiltration with procaine, sympathetic ganglionic
blockade) as well as surgery, particularly periarterial
sympathectomy. He not only rejected the idea of pain
as a necessary evil but also criticized the reductionist
scientific approach to experimental pain as a purely
neuroscientific phenomenon. He viewed chronic pain
as a disease in its own right (“douleur-maladie”), not
just as a symptom of disease.

Regional anesthesia was the mainstay of pain
therapy applied by the French surgeon Victor Pauchet
(1869-1936). Already, before his experiences in the
war, he had authored the first edition of his textbook
LAnesthésie Régionale in 1912. Through Louis Gas-
ton Labat (1876-1934), a physician from Paris who
later practiced in the United States, his wisdom be-
came known in the New World and was an important
stimulus for the dissemination of regional anesthesia in
the United States between the two World Wars. In the
1920s, the notion that regional anesthesia could be used
not only for surgery but also for chronic pain spread
throughout the United States.

After the Second World War these ideas
were taken up by John Joseph Bonica (1914-1994),
who had emigrated with his parents from Sicily to
the United States at the age of 11 years. As an army
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surgeon entrusted with the responsibility of giv-
ing anesthesia, he realized that the care of wounded
soldiers was inadequate. The patients were left alone
with their pain after surgery. Bonica observed that
pain frequently became chronic and that many of these
patients fell prey to alcohol abuse or depressive disor-
ders. Bonica’s answer to this problem, which also af-
fected other pain patients, was to establish pain clinics
where physicians of different disciplines, psycholo-
gists, and other therapists worked together in teams to
understand the complexity of chronic pain and treat it
adequately. Anesthesiology remained Bonica’s special-
ty. Only a few pain clinics existed in the United States
when he published the first edition of his textbook
Pain Management in 1953. This landmark may be re-
garded as the date of birth of a new medical discipline.

Nevertheless, it took many years before a
broader audience became interested in pain therapy. In
the year 1973, to make this topic more popular, Bonica
founded the International Association for the Study of
Pain (IASP). In the following years, national chapters of
the IASP were founded around the globe. In 1979, IASP
coined the important definition of pain as “an unpleas-
ant sensory and emotional experience associated with
actual or potential tissue damage or described in terms
of such damage,” which is still valid. This definition was
important because for the first time it implied that pain
is not always a consequence of tissue damage but may
occur without it. Western science then began to realize
that “somatic” factors (tissue damage) cannot be sepa-
rated from “psychological” factors (learning, memory,
the soul, and affective processes). Together with the rec-
ognition of social influences on pain perception, these
factors form the core of the modern biopsychosocial
concept of pain.

During the 20th century multiple pain theo-
ries were conceived. The most important theory—to
which Bonica also subscribed—came from the Ca-
nadian psychologist Ronald Melzack (1929-) and
the British physiologist Patrick D. Wall (1925-2001).
Their theory was published in 1965 and is known as
the “gate control theory” The term “gate” was sup-
posed to describe spinal cord mechanisms regulating
the transmission of pain impulses between the periph-
ery and the brain. This theory was important because
it no longer regarded the central nervous system as a
simple passive medium for transmission of nerve sig-
nals. It implied that the nervous system was also “ac-
tively” altering transmission of nerve impulses. How-
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ever, the “gate control theory” emphasized a strictly
neurophysiological view of pain, ignoring psychologi-
cal factors and cultural influences.

Medical ethnology examines cultural influ-
ences on perception and expression of pain. The most
important early study was published in 1952 and was
financed by the U.S. Public Health Service. On the
basis of about 100 interviews with veterans of both
World Wars and the Korean War, who were accommo-
dated in a Veterans’ Hospital in the Bronx, New York
City, the investigators examined how different cultural
backgrounds influence pain perception. The veter-
ans were differentiated into those of Italian, Irish, or
Jewish origin—besides the group of the “Old Ameri-
cans,” comprising U.S.-born Whites, mostly Protestant
Christians. One result of this investigation was that
the “Old Americans” presented the strongest stoicism
in the experience of pain, while their attitude towards
pain was characterized as “future-oriented anxiety”
According to the interpretation of the investigators,
this anxiety demonstrated an attempt to be conscious
about one’s own health. The more a Jew or Italian or
Irish immigrant was assimilated into the American
way of life, the more their behavior and attitudes were
similar to those of the “Old Americans.” However, pain
was still seen merely as a symptom, and non-Western
cultures were not a focus of interest.

It took about another three decades to change
this situation. During the 1990s, studies demonstrated
that different attitudes and beliefs in different ethnic
groups around the world play a role in the variation of
intensity, duration, and subjective perception of pain. As
a consequence, health workers have to realize that pa-
tients with (chronic) pain value therapists who recog-
nize their cultural and religious beliefs.

Another important aspect that attracted inter-
est was the relief of pain in patients with advanced dis-
ease. It was the nurse, social worker, and later physi-
cian Cicely Saunders (1918-2005) who developed the
“Total Pain” concept. Chronic pain in advanced disease
totally changes everyday life and challenges the will to
live. This problem is continuously present, so Saunders
drew the conclusion that “constant pain needs con-
stant control” According to this concept, pain cannot
be separated from the personality and environment of
a patient with advanced and fatal illness. The founda-
tion of St. Christopher’s Hospice in London, England,
in 1967 by Saunders may be seen as the starting point
of palliative medicine. It reflects a change of interest in
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medicine from acute (infectious) diseases to cancer and
other chronic diseases in the first half of the 20th cen-
tury. The term “palliative care” (or palliative therapy)
comes from the Latin word “pallium” (cover, coat) and
is supposed to alleviate the last phase of life if curative
therapy is no longer possible. Palliative care is, a priori,
designed to concentrate on quality of life. It has roots in
non-Christian societies, but it is mainly regarded to be
in the tradition of medieval hospices. However, the his-
torical background of the hospices was not the same in
every European country, and neither was the meaning
of the word “pallium”; sometimes it was used by healers
to disguise their inability to treat patients curatively.

Palliative care became even more important
when another totally unexpected pandemic occurred
in the mid-1980s—HIV/AIDS. Particularly in Africa,
this new “plague” rapidly developed into an enormous
health problem that could no longer be ignored. Cancer
and neuropathic pain play important roles in patients
with HIV/AIDS. The development of palliative medi-
cine in Africa began in Zimbabwe in 1979, followed
by South Africa in 1982, Kenya in 1989, and Uganda
in 1993. The institutions in Uganda became models in
the 1990s, based on the initiative of the physician Anne
Marriman (1935-), who spent a major part of her life in
Asia and Africa. Uganda provided a favorable environ-
ment for her project “Hospice Africa Uganda” because
at the time Uganda was the only African country whose
government declared “palliative care for AIDS and can-
cer victims” a priority within its “National Health Plan”
The rate of curative cancer treatment in Uganda is low,
as in most economically disadvantaged countries. This
situation makes problems associated with cancer and
AIDS all the more urgent.

Broad acceptance of chronic pain manage-
ment in the 20th century required the leadership of
the World Health Organization (WHO), stimulated
by Jan Stjernswird from Sweden (1936-). In 1982,
Stjernswird invited a number of pain experts, includ-
ing Bonica, to Milan, Italy, to develop measures for
the integration of pain management into common
knowledge and medical practice. Cancer was cho-
sen as a starting point. At that time, the experts were
concerned about the increasing gap between success-
ful pain research, on the one hand, and decreasing
availability of opioids to patients, especially cancer
patients, on the other. A second meeting took place
in Geneva in 1984. As a result, the brochure “Cancer
Pain Relief” was published in 1986. In distributing this

Wilfried Witte and Christoph Stein

brochure, the WHO filled the gap by “forcing” health
care systems to use opioids according to the now
widely known three-step “analgesic ladder” The suc-
cess of this initiative was, unfortunately, not the same
in different regions of the world. While opioid avail-
ability and opioid consumption multiplied in the An-
glo-American and Western European countries, other
regions of the world observed only minor increases or
even falling numbers of opioid prescriptions. It must
be added, though, that in the Anglo-American and
Western European sphere, facilitated access to opioids
has promoted an uncritical extension of opioid use to
noncancer pain patients as well. This use might be jus-
tified in cases of neuropathic or chronic inflammatory
pain, but it should be regarded as a misapplication in
most other noncancer pain syndromes. Opioids should
not be used as a panacea (one remedy working for all),
and current practice in some countries might threaten
opioid availability in the future if health care authori-
ties decide to intervene and restrict opioid use even
more than today.

In conclusion, the understanding of pain as a
major health care problem has come a long way. From
the old days, when pain often was regarded as an un-
avoidable part of life, which humans could only par-
tially influence because of its presumed supernatural
etiology, a physiological concept has developed, where
pain control is now possible. In the last few decades
the “natural science” concept has been revised and ex-
tended by the acceptance of psychosocial and ethno-
cultural influencing factors. Although basic research
has helped to uncover the complex mechanisms of
pain and facilitated the development of new strategies
to treat pain, the age-old opioids are still the mainstay
of pain management for acute pain, cancer pain, and
neuropathic pain. While the understanding and treat-
ment of other chronic noncancer pain syndromes are
still demanding, cancer pain, acute pain, and neuro-
pathic pain may be relieved in a large number of pa-
tients with easy treatment algorithms and “simple”
opioid and nonopioid analgesics. Therefore, the future
of pain management in both high- and low-resource
environments will depend on access to opioids and on
the integration of palliative care as a priority in health
care systems. Pain Management in Low-Resource Set-
tings intends to contribute to this goal in settings
where the poor financing of health care systems high-
lights the importance of pain management in pallia-
tive care.
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Chapter 2
Obstacles to Pain Management in Low-Resource Settings

Olaitan A Soyannwo

Why is effective pain management
difficult to achieve in low-resource
countries?

Low-income and middle-income economies of the
world are sometimes referred to as developing coun-
tries, although there are wide differences in their eco-
nomic and development status, politics, population, and
culture. Poverty is, however, a common factor in the
health situation of low-resource countries, and it is the
main determinant of disease, since most of the popu-
lation lives on less than US$1 a day (below the “bread-
line”). Malnutrition, infections, and parasitic diseases
are prevalent, with high rates of morbidity and mortal-
ity, especially in rural areas and among pregnant wom-
en and children. Most countries therefore define and
implement an “essential health package” (EHP), which is
a minimum package of cost-effective public health and
clinical interventions provided for dealing with major
sources of disease burden.

These health priorities were addressed in the
2000 United Nations Millennium Development Goals
(MDG), which emphasized the eradication of poverty
and hunger, universal primary education, gender equal-
ity, reduction of child mortality, improvement of ma-
ternal health, combating HIV/AIDS, malaria, and other
major diseases, environmental sustainability, and global
partnership for development. Although communicable
diseases are the emphasis, a transition in the epidemiology

of diseases even in poor countries is now noticeable as
noncommunicable diseases, injuries, and violence are as
important as communicable diseases as causes of death
and disability. Many of these conditions have accompa-
nying pain (acute and chronic), which is inadequately ad-
dressed and treated. While there is consensus that stron-
ger health systems are key to achieving improved health
outcomes, there is less agreement on how to strengthen
them. In countries where the average income is below the
“breadline,” there is little priority specifically for pain is-
sues as most people concentrate on working to earn an
income regardless of any pain problem.

Is pain management a problem
in resource-poor countries?

Pain is the most common problem that makes patients
visit a health care practitioner in low-resource coun-
tries. In a WHO study, persistent pain was a commonly
reported health problem among primary care patients
and was consistently associated with psychological ill-
ness. Both acute and chronic cancer and noncancer
pains are undertreated, and analgesics may not even be
available in rural hospitals.

How do patients handle
their pain problems?

Usually, the first attempt at pain management in these
patients is the use of home remedies, including herbal
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and over-the-counter (OTC) medications. These can be
simple analgesics, herbal preparations, or complementa-
ry drugs. Self-prescription and recommendations from
nonmedical practitioners (friends, relatives, other pa-
tients, patent medicine vendors, and traditional medi-
cal practitioners) are common. Such recommendations
may be effective for simple, uncomplicated pain, but
when pain is severe or persistent, patients then go to
the hospital as a last resort. In the hospital setting, most
pain problems are treated by general medical practi-
tioners, family physicians, or first-line specialists such
as orthopedic surgeons, neurologists, and oncologists.
Pain management specialists and dedicated pain clinics
or acute pain teams are few and sometimes nonexistent
in many resource-poor countries. Thus, although re-
lief of pain is part of the fundamental right to the high-
est attainable standard of health, this aim is difficult to
achieve in low-resource countries, where most of the
population lives in rural areas. Frequently, health care is
delivered by a network of small clinics—some without
doctors or essential analgesics. Even when doctors are
available, for example for surgery, patients expect pain
as an inevitable part of surgical intervention, and de-
spite the high incidence of reported pain, may still rate
“pain relief” as satisfactory.

Why is it difficult to provide
effective pain management?

Lack of knowledge

Inadequate knowledge among health care profession-
als in low-resource countries is one of the major ob-
stacles to effective pain management. Comprehensive
pain assessment and multimodal treatment approach-
es are poorly understood since pain is mostly taught
as a symptom of disease rather than an experience
with physical, psychosocial, and other dimensions.
Lack of training and myths may lead to unreasonable
fears of side effects of opioid analgesics and errone-
ous beliefs about the risk of addiction, even in cancer
patients. Patients may also have a poor understanding
of their own medical problems, and may expect pain,
which they think has to be endured as an inevitable
part of their illness.

Hence appropriate education is essential for
all health professionals involved in pain management,
and multidisciplinary teamwork is central to successful
pain management. Pain education should be included
in the curricula and examination of undergraduate and

Olaitan A Soyannwo

postgraduate health care students, and also incorpo-
rated into continuing education programs. Several or-
ganizations have produced comprehensive educational
packages, protocols, and guidelines for clinical practice,
including IASP (www.iasp-pain.org). However, these
items must be adapted to be cost effective and culturally
appropriate.

Poor attitudes among health care professionals

Often patients are denied appropriate analgesics when
prescribed because the health professionals who are
supposed to administer the drugs are too busy, are not
interested, or refuse to believe the patient’s complaint.

Inadequate resources

Due to staffing, equipment, and financial constraints,
facilities for pain services are grossly inadequate or non-
existent in many developing countries. The inadequate
resources preclude the organization of acute pain teams
and chronic pain clinics, which are widely used in de-
veloped countries to provide effective pain control using
evidence-based methods, education, advice on difficult
pain problems, and research. In the developing world,
improvements in acute pain management are most like-
ly to result from effective training programs, use of mul-
timodal analgesia, and access to reliable drug supplies.

Lack of opioid analgesics

Moderate to severe pain requires opioid analgesics for
treatment as proposed by the WHO analgesic ladder,
which has also been adopted by the World Federation
Societies of Anaesthetists (WEFSA). Unfortunately, in
many low-resource countries, fears (opiophobia), con-
cerns, and myths about opioid use focus more on toler-
ance, dependence, and addiction, which should normal-
ly not preclude appropriate medical use of opioids. In
1996, the International Narcotics Control Board (INCB)
made recommendations which led to the publication of
the WHO guideline manual “Achieving Balance in Na-
tional Opioid Control Policy (2000)” The manual ex-
plains the rationale and imperative for the use of opioid
analgesics.

Lack of government priority

National policies are the cornerstone for implementa-
tion of any health care program, and such policies are
lacking in many low-resource countries. Effective pain
management can only be achieved if the government
includes pain relief in the national health plan. Policy
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makers and regulators must ensure that national laws
and regulations, while controlling opioid usage, do not
restrict prescribing to the disadvantage of patients in
need. The public health strategy approach, as pioneered
for palliative care, is best for translating new knowledge
and skills into evidence-based, cost-effective interven-
tions that can reach everyone in the population.

Conclusion

Unrelieved pain causes a lot of suffering to the indi-
viduals affected, whether rich or poor. All efforts must,
therefore, be made to promote effective pain manage-
ment even for people living below the “breadline”
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Chapter 3
Physiology of Pain

Nilesh B. Patel

Pain is not only an unpleasant sensation, but a complex
sensory modality essential for survival. There are rare
cases of people with no pain sensation. An often-cited
case is that of F.C., who did not exhibit a normal pain
response to tissue damage. She repeatedly bit the tip of
her tongue, burned herself, did not turn over in bed or
shift her weight while standing, and showed a lack of
autonomic response to painful stimuli. She died at the
age of 29.

The nervous system mechanism for detection of
stimuli that have the potential to cause tissue damage is
very important for triggering behavioral processes that
protect against current or further tissue damage. This is
done by reflex reaction and also by preemptive actions
against stimuli that can lead to tissue damage such as
strong mechanical forces, temperature extremes, oxy-
gen deprivation, and exposure to certain chemicals.

This chapter will cover the neuronal recep-
tors that respond to various painful stimuli, substances
that stimulate nociceptors, the nerve pathways, and the
modulation of the perception of pain. The term nocicep-
tion (Latin nocere, “to hurt”) refers to the sensory pro-
cess that is triggered, and pain refers to the perception
of a feeling or sensation which the person calls pain,
and describes variably as irritating, sore, stinging, ach-
ing, throbbing, or unbearable. These two aspects, noci-
ception and pain, are separate and, as will be described
when discussing the modulation of pain, a person with
tissue damage that should produce painful sensations

may show no behavior indicating pain. Nociception can
lead to pain, which can come and go, and a person can
have pain sensation without obvious nociceptive activi-
ty. These aspects are covered in the IASP definition: “An
unpleasant sensory and emotional experience associ-
ated with actual or potential tissue damage, or described
in terms of such damage”

Physiology of pain

Nociceptors and the transduction
of painful stimuli

The nervous system for nociception that alerts the
brain to noxious sensory stimuli is separate from the
nervous system that informs the brain of innocuous
sensory stimuli.

Nociceptors are unspecialized, free, unmyelin-
ated nerve endings that convert (transduce) a variety of
stimuli into nerve impulses, which the brain interprets
to produce the sensation of pain. The nerve cell bodies
are located in the dorsal root ganglia, or for the trigemi-
nal nerve in the trigeminal ganglia, and they send one
nerve fiber branch to the periphery and another into the
spinal cord or brainstem.

The classification of the nociceptor is based on
the classification of the nerve fiber of which it is the ter-
minal end. There are two types of nerve fibers: (1) small-
diameter, unmyelinated nerves that conduct the nerve
impulse slowly (2 m/sec = 7.2 km/h), termed C fibers,
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and (2) larger diameter, lightly myelinated nerves that
conduct nerve impulses faster (20 m/sec = 72 km/h)
termed AS fibers. The C-fiber nociceptors respond poly-
modally to thermal, mechanical, and chemical stimuli;
and the AS8-fiber nociceptors are of two types and re-
spond to mechanical and mechanothermal stimuli. It
is well known that the sensation of pain is made up of
two categories—an initial fast, sharp (“epicritic”) pain
and a later slow, dull, long lasting (“protopathic”) pain.
This pattern is explained by the difference in the speed
of propagation of nerve impulses in the two nerve fiber
types described above. The neuronal impulses in fast-
conducting A8-fiber nociceptors produce the sensation
of the sharp, fast pain, while the slower C-fiber nocicep-
tors produce the sensation of the delayed, dull pain.

Peripheral activation of the nociceptors (trans-
duction) is modulated by a number of chemical sub-
stances, which are produced or released when there is
cellular damage (Table 1). These mediators influence the
degree of nerve activity and, hence, the intensity of the
pain sensation. Repeated stimulation typically causes
sensitization of peripheral nerve fibers, causing lower-
ing of pain thresholds and spontaneous pain, a mecha-
nism that can be experienced as cutaneous hypersensi-
tivity, e.g., in skin areas with sunburn.

Released by

tissue damage:
Skin Bradykinin

K+

Prostaglandins

G C fibers

Histamine’_ A fibers é

Injury To spinal cord

Mast
Cell

Fig. 1. Some chemicals released by tissue damage that stimulates
nociceptors. In addition release of substance-P, along with hista-
mine, produce vasodilation and swelling.

In addition, local release of chemicals such
substance P causes vasodilation and swelling as well
as release of histamine from the mast cells, further in-
creasing vasodilation. This complex chemical signaling
protects the injured area by producing behaviors that
keep that area away from mechanical or other stimuli.
Promotion of healing and protection against infection
are aided by the increased blood flow and inflammation
(the “protective function of pain”).
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Table 1
Selected chemical substances released with stimuli
sufficient to cause tissue damage
Substance Source

Potassium Damaged cells
Serotonin Platelets
Bradykinin Plasma
Histamine Mast cells
Prostaglandins Damaged cells
Leukotrienes Damaged cells
Substance P Primary nerve afferents

Hypersensitivity may be diagnosed by taking
history and by careful examination. Certain conditions
may be discriminated:

a) Allodynia: Pain due to a stimulus that does not
normally provoke pain, e.g., pain caused by a T-shirt in
patients with postherpetic neuralgia.

b) Dysesthesia: An unpleasant abnormal sensation,
whether spontaneous or evoked. (Note: a dysesthesia
should always be unpleasant, while paresthesia should
not be unpleasant; e.g., in patients with diabetic poly-
neuropathy or vitamin B, deficiency.)

c) Hyperalgesia: An increased response to a stimu-
lus that is normally painful. (Note: hyperalgesia reflects
increased pain on suprathreshold stimulation; e.g., in
patients with neuropathies as a consequence of pertur-
bation of the nociceptive system with peripheral and/or
central sensitization.)

d) Hyperesthesia: Increased sensitivity to stimula-
tion, excluding the special senses, e.g., increased cuta-
neous sensibility to thermal sensation without pain.

With the knowledge of pain pathways and sen-
sitization mechanisms, therapeutic strategies to inter-
act specifically with the pain generation mechanisms
can be developed.

Central pain pathways

The spinothalamic pathway and the trigeminal pathway
are the major nerve routes for the transmission of pain
and normal temperature information from the body and
face to the brain. Visceral organs have only C-fiber noci-
ceptive nerves, and thus there is no reflex action due to
visceral organ pain.

The spinothalamic pathway

The nerve fibers from the dorsal root ganglia en-
ter the spinal cord through the dorsal root and send
branches 1-2 segments up and down the spinal cord
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(dorsolateral tract of Lissauer) before entering the spi-
nal gray matter, where they make contacts with (inner-
vate) the nerve cells in Rexed lamina I (marginal zone)
and lamina II (substantia gelatinosa). The AS fibers in-
nervate the cells in the marginal zone, and the C fibers
innervate mainly the cells in the substantia gelatinosa
layer of the spinal cord. These nerve cells, in turn, in-
nervate the cells in the nucleus proprius, another area
of the spinal cord gray matter (Rexed layers IV, V, and
VI), which send nerve fibers across the spinal midline
and ascend (in the anterolateral or ventrolateral part of
the spinal white matter) through the medulla and pons
and innervate nerve cells located in specific areas of
the thalamus. This makes up the spinothalamic path-
way for the transmission of information on pain and
normal thermal stimuli (<45°C). Dysfunctions in the
thalamic pathways may themselves be a source of pain,
as is observed in patients after stroke with central pain
(“thalamic pain”) in the area of paralysis.

The trigeminal pathway

Noxious stimuli from the face area are transmitted in
the nerve fibers originating from the nerve cells in the
trigeminal ganglion as well as cranial nuclei VII, IX, and
X. The nerve fibers enter the brainstem and descend to
the medulla, where they innervate a subdivision of the
trigeminal nuclear complex. From here the nerve fibers
from these cells cross the neural midline and ascend to
innervate the thalamic nerve cells on the contralateral
side. Spontaneous firing of the trigeminal nerve gan-
glion may be the etiology of “trigeminal neuralgia” (al-
though most of the time, local trigeminal nerve dam-
age by mechanical lesion through a cerebellar artery is
found to be the cause, as seen by the positive results of
Janetta’s trigeminal decompression surgery).

The area of the thalamus that receives the pain
information from the spinal cord and trigeminal nuclei
is also the area that receives information about nor-
mal sensory stimuli such as touch and pressure. From
this area, nerve fibers are sent to the surface layer of the
brain (cortical areas that deal with sensory informa-
tion). Thus, by having both the nociceptive and the nor-
mal somatic sensory information converge on the same
cortical area, information on the location and the in-
tensity of the pain can be processed to become a “local-
ized painful feeling.” This cortical representation of the
body—as described in Penfield’s homunculus—may also
be a source of pain. In certain situations, e.g., after limb
amputations, cortical representation may change, caus-
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ing painful sensations (“phantom pain”) and nonpainful
sensations (e.g., “telescoping phenomena”).

Appreciating the complexity of the pain path-
way can contribute to understanding the difficulty in as-
sessing the origin of pain in a patient and in providing
pain relief, especially in chronic pain.

Pathophysiology of pain

Pain sensations could arise due to:

1) Inflammation of the nerves, e.g., temporal neuritis.

2) Injury to the nerves and nerve endings with scar
formation, e.g., surgical damage or disk prolapse.

3) Nerve invasion by cancer, e.g., brachial plexopathy.

4) Injury to the structures in the spinal cord, thala-
mus, or cortical areas that process pain information,
which can lead to intractable pain; deafferentation, e.g.,
spinal trauma.

5) Abnormal activity in the nerve circuits that is
perceived as pain, e.g., phantom pain with cortical re-
organization.

Modulation of the perception of pain

It is well known that there is a difference between the
objective reality of a painful stimulus and the subjec-
tive response to it. During World War II, Beecher, an
anesthesiologist, and his colleagues carried out the
first systematic study of this effect. They found that
soldiers suffering from severe battle wounds often ex-
perienced little or no pain. This dissociation between
injury and pain has also been noted in other circum-
stances such as sporting events and is attributed to the
effect of the context within which the injury occurs.
The existence of dissociation implies that there is a
mechanism in the body that modulates pain percep-
tion. This endogenous mechanism of pain modulation
is thought to provide the advantage of increased sur-
vival in all species (Uberlebensvorteil).

Three important mechanisms have been de-
scribed: segmental inhibition, the endogenous opioid
system, and the descending inhibitory nerve system.
Moreover, cognitive and other coping strategies may
also play a major role in pain perception, as described in
other chapters in this guide.

Segmental inhibition

In 1965, Melzack and Wall proposed the “gate theory
of pain control,” which has been modified subsequently
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but which in essence remains valid. The theory propos-
es that the transmission of information across the point
of contact (synapse) between the A§ and C nerve fibers
(which bring noxious information from the periphery)
and the cells in the dorsal horn of the spinal cord can
be diminished or blocked. Hence, the perception of the
painfulness of the stimulus either is diminished or is not
felt at all. The development of transcutaneous electrical
nerve stimulation (TENS) was the clinical consequence
of this phenomenon.

The transmission of the nerve impulse across
the synapse can be described as follows: The activation
of the large myelinated nerve fibers (A fibers) is associ-
ated with the low-threshold mechanoreceptors such as
touch, which stimulate an inhibitory nerve in the spinal
cord that inhibits the synaptic transmission. This is a
possible explanation of why rubbing an injured area re-
duces the pain sensation (Fig. 2).

C fiber (nociceptive signals)

Projection neuron
(nociceptive signal)

Inhibitory

interneuron Spinothalamic tract

+
1 SPINAL CORD

Aa and AP (mechanoceptors)

Fig. 2. The gate control theory of Pain (Melzack and Wall).
+ excitatory synapse; — inhibitory synapse

Endogenous opioid system

Besides the gating of transmission of noxious stimuli,
another system modulates pain perception. Since 4000
BCE, it has been known that opium and its derivatives
such as morphine, codeine, and heroin are powerful
analgesics, and they remain the mainstay of pain relief
therapy today. In the 1960s and 1970s, receptors for the
opium derivatives were found, especially in the nerve
cells of the periaqueductal gray matter and the ventral
medulla, as well as in the spinal cord. This finding im-
plied that chemicals must be produced by the nervous
system that are the natural ligands of these receptors.
Three groups of endogenous compounds (enkephalins,
endorphins, and dynorphin) have been discovered that
bind to the opioid receptors and are referred to as the
endogenous opioid system. The presence of this system
and the descending pain modulation system (adrener-
gic and serotoninergic) provides an explanation for the

Nilesh B. Patel

system of internal pain modulation and the subjective
variability of pain.

Descending inhibitory nerve system

Nerve activity in descending nerves from certain brain-
stem areas (periaqueductal gray matter, rostral me-
dulla) can control the ascent of nociceptive informa-
tion to the brain. Serotonin and norepinephrine are the
main transmitters of this pathway, which can therefore
be modulated pharmacologically. Selective serotonin
reuptake inhibitors (SSRIs) and tricyclic antidepressants
(e.g., amitriptyline) may therefore have analgesic prop-
erties (Fig. 3).

]
Cerebral Cortex /'

e

Thalamus A’ |

Midbizain v PAG

Brain Stem

Raphe nucleus
Locus ceruleus

Spinal Cord

AS&C
nociceptive
fibers — | >

e

Fig. 3. Ascending (solid lines) and descending pain pathways. The
raphe nucleus and locus ceruleus provide serotoninergic (5-HT) and
adrenergic modulation. PAG = periaqueductal gray matter, part of
the endogenous opioid system.

Referred pain

Visceral organs do not have any A nerve innervation,
but the C fibers carrying the pain information from the
visceral organs converge on the same area of the spinal
cord (substantia gelatinosa) where somatic nerve fibers
from the periphery converge, and the brain localizes the
pain sensation as if it were originating from that somatic
peripheral area instead of the visceral organ. Thus, pain
from internal organs is perceived at a location that is
not the source of the pain; such pain is referred pain.

Spinal autonomic reflex

Often the pain information from the visceral organs
activates nerves that cause contraction of the skeletal
muscles and vasodilation of cutaneous blood vessels,
producing reddening of that area of the body surface.
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Chapter 4
Psychological Factors in Chronic Pain

Harald C. Traue, Lucia Jerg-Bretzke, Michael Pfingsten, and Vladimir Hrabal

Everyone is familiar with the sensation of pain. It usually
affects the body, but it is also influenced by psychologi-
cal factors, and it always affects the human conscious-
ness. This connection between the mind and body is
illustrated by the many widely known metaphors and
symbols. Unsolved problems and conflicts have us rack-
ing our brains over them, and the folk term for low back
pain in German (Hexenschuss—witch’s shot) entails the
medieval psychosomatic belief that a proud man can be
shot in the back by a witch’s magical powers, producing
the kind of agonizing pain that can cripple him. Many
cultures believe in magical (often evil) powers that can
cause pain. This belief in magical powers reflects the ex-
perience that the cause of pain cannot always be deter-
mined. Sometimes, the somatic structures of the body
are completely normal and it is not possible to find a le-
sion or physiological or neuronal dysfunction that is a
potential source of pain. The belief in magical powers
is also rooted in the experience that psychological fac-
tors are just as important for coping with pain as is ad-
dressing the physical cause of the pain. Modern placebo
research has confirmed such psychological factors in
many different ways.

It should be mentioned, however, that certain
lay theories such as the modern legend of the “worn-
out disk” only describe the actual cause of these symp-
toms in very few cases. In more than 80% of all cases
of back pain, there is no clear organic diagnosis. The
diagnosis for these cases is usually “nonspecific” back

pain. Concluding the reverse, that the lack of somatic
causes indicates a psychological etiology, would be just
as wrong.

The International Association for the Study of
Pain (IASP) has defined pain as “an unpleasant senso-
ry and emotional experience associated with actual or
potential tissue damage, or described in terms of such
damage” This definition is fairly lean, but it encom-
passes the complexity of pain processing, contradicts
oversimplified pain definitions that pain is a purely no-
ciceptive event, and also draws attention to the various
psychological influences.

Pain is often accompanied by strong emotions.
It is perceived not only as a sensation described with
words such as burning, pressing, stabbing, or cutting,
but also as an emotional experience (feeling) with words
such as agonizing, cruel, terrible, and excruciating. The
association between pain and the negative emotional
connotation is evolutionary. The aversion of organ-
isms to pain helps them to quickly and effectively learn
to avoid dangerous situations and to develop behaviors
that decrease the probability of pain and thus physical
damage. The best learning takes place if we pay atten-
tion and if the learned content is associated with strong
feelings. With regard to acute pain—and particularly
when danger arises outside the body—this connection
is extremely useful, because the learned avoidance be-
havior with regard to acute pain stimulation dramatical-
ly reduces health risks. When it comes to chronic pain,
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however, avoiding activities and social contact affects
the patient by leading to even less activity, social with-
drawal, and an almost complete focus of attention on
the pain. This tendency leads to a vicious circle of pain,
lack of activity, fear, depression, and more pain.

Patients often have
a somatic pain model

In Western medicine, pain is often seen as a neurophys-
iological reaction to the stimulation of nociceptors, the
intensity of which—similar to heat or cold—depends on
the degree of stimulation. The stronger the heat from
the stove, the worse the pain is usually perceived to be.
Such a simple, neuronal process, however, only applies
to acute or experimental pain under highly controlled
laboratory conditions that only last for a brief period of
time. Due to the manner in which pain is portrayed in
popular science, patients also tend to adhere to this na-
ive lay theory. This leads to unfavorable patient assump-
tions, such as (1) pain always has somatic causes and
you just have to keep looking for them, (2) pain without
any pathological causes must be psychogenic, and (3)
psychogenic means psychopathological.

Physicians only start considering psychogenic
factors as a contributing factor if the causes of the pain
cannot be sufficiently explained by somatic causes. In
these cases, they would say, for example, that the pain
is “psychologically superimposed” Consequently, pa-
tients worry that they will not be taken seriously and
will insist even more that the physician look for somatic
causes. This situation leads to a useless dichotomy of
somatogenic vs. psychogenic pain. But pain always con-
sists of both factors—the somatic and the psychological.
This obsolete dichotomization must be addressed with-
in the context of holistic pain therapy.

The interaction of biological,
psychological, and social factors

A complete pain concept for chronic pain is complex
and attempts to take as many factors as possible into
consideration. Psychologically oriented pain therapists
cannot have a naive attitude toward the pain and ne-
glect somatic causes, because otherwise, patients with
mental disorders (e.g., depression or anxiety) will not
receive the somatic care they require; just because
someone has a mental disorder does not mean he or
she is immune from physical disorders and the pain
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associated with them. Conversely, patients with clear
somatic symptoms often do not receive adequate psy-
chological care: pain-related anxiety and depressive
moods, unfavorable illness-related behavior, and psy-
chopathological comorbidities may be neglected.

From a psychological perspective, it is assumed
that chronic pain disorders are caused by somatic pro-
cesses (physical pathology) or by significant stress levels.
There could be a physical illness, but also a functional
process such a physiological reaction to stress in the
form of muscle tension, vegetative hyperactivity, and an
increase in the sensitivity of the pain receptors. Only as
the disorder progresses do the original trigger factors
become less important, as the psychological chronifi-
cation mechanisms gain prevalence. The effects of the
pain symptom then may themselves become a cause for
sustaining the symptoms.

Modern brain-imaging techniques have con-
firmed psychological assumptions on pain and provide
the basis for an improved understanding of how psy-
chological and somatic factors act together. As Chen
summarized, there is not just one pain center associated
with the pain, but a neuronal matrix made up of all ar-
eas that are activated by sensory, affective, and cognitive
data processing, particularly the primary sensory cortex,
the insula, the cingulate gyrus, the periaqueductal gray,
and the frontal cortical area: “The neurophysiological
and neuro-hemodynamic brain measures of experimen-
tal pain can now largely satisfy the psychophysiologist’s
dream, unimaginable only a few years ago, of modeling
the body-brain, brain-mind, mind-matter duality in an
interlinking 3-P triad: physics (stimulus energy); physi-
ology (brain activity); and the psyche (perception). We
may envision that the modular identification and delin-
eation of the arousal-attention, emotion-motivation and
perception-cognition neuronal network of pain process-
ing in the brain will also lead to deeper understanding
of the human mind”

One of the important results of this research
is that in studies using fMRI (functional nuclear mag-
netic resonance imaging of the brain), negative feelings
such as rejection and loss that are generally referred to
as painful experiences also create neuronal stimulation
patterns similar to those created by noxious stimulation.
This finding is of great clinical significance, because so-
cially outcast and traumatized persons not only may
have post-traumatic stress disorder (PTSD), but also
show high levels of pain that can persist even after the
body had healed.
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Psychological pain therapy

Psychological interventions play a well-established role
in pain therapy. They are an integrative component of
medical care and have also been successfully used for
patients with somatic disorders. Together with psycho-
therapeutic techniques, they can be used as an alterna-
tive or an addition to medical and surgical procedures.
Patients with chronic pain usually need psychological
therapy, because psychosocial factors play a crucial role
in the chronicity of pain and are also a decisive factor in
terms of enabling the patient to return to work.

Below is a list of psychological interventions and
their usual therapy targets. The targets refer both to indi-
vidual and group therapy. The interventions may be used
within the context of various therapies and require differ-
ent levels of psychological expertise, as shown in Table 1.

Due to the strong focus on physical processes,
certain processes such as biofeedback and physical and
psychological activation are particularly well received by
many patients. Patients with chronic pain often feel in-
capable of doing something about their pain themselves.
Due to many failed therapies, they have become passive
and feel hopeless and depressed. Therefore, one main
goal of psychological pain therapies is to decrease the
patient’s subjective feeling of helplessness.

The patient’s active involvement is not always
helpful, particularly if the patient cannot actively man-
age and change what is going on. This can occur if free-
dom from pain is seen as the only therapy target. It is
not uncommon that the resulting disappointment, with
its far-reaching impact on all areas of life, becomes the
patient’s actual problem. One of the “protection factors”
against depression is the patient’s flexibility in adjusting
personal goals: a lack of flexibility results in intense pain
and depression.

Acceptance does not equal resignation, but
allows for:

+ Not giving up the fight against pain,

A realistic confrontation of the pain, and

+ Interest in positive everyday activities.

The most important psychological therapies are
based on the principles of the theory of learning and
have led to the following rules:

+ Let the patient find out his or limits with regard
to activities such as walking, sitting, or climbing
stairs, with no significant pain increase.

+ Plan together gradual, systematic, and regular in-
creases and set realistic interim goals (“better to
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go slowly in the right direction than quickly in the
wrong direction”).

+ Medications must be taken in accordance with a
schedule and not just when needed.

+ Gradually confront situations that create anxiety
(e.g., lifting heavy objects, rotation movements,
or sudden movements).

+ Behavioral changes are not given as doctor’s or-
ders, but are taught through carefully worded in-
formation (education).

+ DPsychological therapy is combined with medical
and physiotherapeutic procedures.

Interdisciplinary teams, with a biopsychosocial
treatment concept, do not distinguish between somatic
and the psychological factors, but treat both simulta-
neously within their individual specialties and through
consultation with one another.

Behavioral therapy interventions

Psychological pain therapy methods attempt to change
pain behavior and pain cognition. Behavioral processes
are geared toward changing obvious behaviors such as
taking medication and using the health care system, as
well as other aspects relating to general professional,
private, and leisure activities. They focus particularly
on passive avoidance behaviors, a pathological behavior
showing anxious avoidance of physical and social activ-
ity. One significant aspect of this therapy is to increase
activity levels. This step is accompanied by extensive ed-
ucation initiatives that help reduce anxiety and increase
motivation to successfully complete this phase.

The goal of therapy is to reduce passive pain be-
havior and to establish more active forms of behavior.
The therapy begins with the development of a list of ob-
jectives that specify what the patient wants to achieve,
e.g., to be able to go to the soccer stadium again. These
objectives must be realistic, tangible, and positive; com-
plex or more difficult objectives can be addressed suc-
cessively, and unfavorable conditions must be care-
fully taken into consideration. It does not make sense
to encourage a patient to return to work and to make
this an objective if this is unlikely, due to the conditions
on the job market. A better therapy objective might be
to achieve better quality of life by getting involved in
meaningful leisure activities. Expanding one’s activi-
ties also makes social reintegration (with family, friends,
and associates) more likely. The support patients receive
in therapy makes it more likely that they will continue
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Table 1
Psychological interventions and therapy targets

Intervention

Therapeutic Targets

Treatment Context

Need for Psychological
Expertise®

Patient training

Educate, i.e., expand patient’s sub-
jective pain theory (integration of
psychosocial aspects)

General medicine

Handling of medications

Reduce medication, use correct
medication, and prevent misuse

General medicine

++

Relaxation training

Learn how to use relaxation to
cope with pain and stress

Psychologist + physiotherapist

Resource optimization

Analyze and strengthen own
resources for coping with pain

General medicine

Activity regulation

Optimize activity levels (balance
between rest and activity): reduce
fear-motivated avoidance and
increase activity level

Physician + psychologist/psychiatrist

++

Pain and coping

Optimize pain-coping capabilities

Psychologist/psychiatrist

++

Involvement of caregivers

Involve patient’s caregivers in
reaching therapy targets

General medicine

Improvement of self-observation

Find a personal connection
between the pain and internal or
external events, which can help
establish ways to control the pain.
Analyze conditions that increase
pain and stress

Psychologist/psychiatrist

+++

Stress management

Learn systematic problem-solving
tools and how to cope with stress

Psychologist/psychiatrist

+H+

Learning how to enjoy activities

Strengthen activities the patient
enjoys and likes to do

General medicine/physiotherapist

Communication

Change inadequate pain commu-
nication and interaction

General medicine or psychologist

Developing perspectives for the
future

Develop realistic perspectives for
the future (professional, private)
and initiate action plans

General medicine

Special Therapies

Cognitive restructuring

Modify catastrophizing and
depressive cognitions

Psychologist/psychiatrist

+++

Biofeedback

Learn how to activate specific
motor and neuronal (vegetative
and central nervous) functions
and learn better self-regulation

Psychologist

+H++

Functional restoration

Restore private and professional
functionality; reduce subjec-
tive impairment perception and
movement-related anxiety

Interdisciplinary: orthopedic physician +
physiologist

++++

* Low (+) to high (++++).
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these activities after the end of therapy. Often, however,
therapists must not only encourage activities, but also
plan phases of rest and relaxation to make sure patients
do not overly exert themselves.

Cognitive-emotional modification strategies,
on the other hand, predominantly focus on changing
thought processes (convictions, attitudes, expecta-
tions, patterns, and “automatic” thoughts). They focus
on teaching coping strategies and mechanisms. These
are various techniques that teach patients a new, more
appropriate set of cognitive (and behavioral) skills to
help them cope with pain and limitations. Patients
are taught, for example, how to identify thoughts that
trigger and sustain pain, how to perceive situational
characteristics, and how to develop alternative cop-
ing strategies. If patients are taught appropriate coping
techniques, they are better able to control a situation;
new confidence in their abilities leads to a decrease
in feelings of helplessness, and patients become more
proactive. One of the goals of therapy is for patients to
learn to monitor the function of expressing symptoms
(something patients are usually not aware of) to be
able to better manage and manipulate their social en-
vironment. The therapy should teach appropriate so-
cial skills, for example, about how to assert one’s own
interests to prevent the pain behavior from taking on
this (so-called “instrumental”) function.

Functional problem analysis is another im-
portant tool of behavior therapy. During the course
of this analysis, patients and their therapists system-
atically collect information on how internal or external
events are connected to the pain experience and pain
behavior. At the same time, detailed information is col-
lected on the effects of the behavior and the functions
the behavior might have (e.g., in the professional en-
vironment or in personal relationships). By analyzing
these situations, it is possible to develop an overview
of how the pain experience is incorporated into situ-
ational, cognitive-emotional, and behavioral aspects
and how it is maintained. This analysis can then be
used to make further assumptions about the patient’s
pain triggers and maintenance conditions, followed by
goals and initiatives that could break the pain cycle.
Particularly important for the analysis of these condi-
tions is the patient’s self-observation with the help of
pain diaries. The analysis can also be the basis for the
patient’s own education, especially if the patient’s de-
scription specifies overall assumptions regarding the
pain, its prognosis, and its treatment.
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Educating the pain patient

Fear of pain and anxiety about having a “serious” dis-
ease are important factors in the chronification process.
Uncertainty and the lack of explanations are significant
factors contributing to the patient’s worries. Fearful as-
sumptions regarding the presence of a serious illness
have negative behavioral consequences and foster pas-
sive pain behavior. To reduce this uncertainty, patients
should be provided with information and knowledge
using written or graphic materials as well as videos. It
is especially important that the training should not
criticize the patient’s often very simplistic somatic pain
concept, but rather expand on the patient’s subjective
theories about the disorder, thus opening up new ways
of how the patient can be actively involved. Based on
easy-to-understand information on pain physiology and
psychology, psychosomatic medicine, and stress man-
agement, patients should be able to understand that
pain is not only a purely somatic phenomenon, but is
also influenced by psychological aspects (perception, at-
tention, thoughts, and feelings). Informational materials
are an important addition to therapist-linked activity,
and patient education is an important therapeutic ele-
ment that can form the basis for other interventions.
Successful, informative training provides patients with
the foundation they need to jointly develop and select
therapy goals.

Relaxation techniques

Relaxation techniques are the most commonly used
techniques in psychological pain therapy and consti-
tute a cornerstone of cognitive-behavioral therapy.
They are effective because they teach patients to inten-
tionally produce a relaxation response, which is a psy-
chophysiological process that reduces stress and pain.
Well-done relaxation exercises can counteract short-
term physiological responses (at the neuronal level)
and prevent a positive feedback loop between pain and
stress reactions, for example, by intentionally creat-
ing a positive affective state. As patients progressively
learn these techniques, they are better able to recog-
nize internal tension, which also makes them more
aware of their personal stress situations and triggers
(at the cognitive level). Some techniques (e.g., progres-
sive muscle relaxation) often lead to better body per-
ception in terms of tight muscles, which can help iden-
tify stressful situations.
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The most commonly known relaxation tech-
niques are progressive muscle relaxation as per Jacob-
son (PMR), autogenic training (AT), and other imagi-
nation, breathing, and meditation techniques. All these
techniques must be practiced for quite some time be-
fore they can be mastered. Sustainable success can only
be achieved through prolonged effort. Relaxation tech-
niques are less successful in acute pain situations, which
is why they are more usually used to treat chronic pain.

Biofeedback

Biofeedback therapy involves physiological learning by

measuring physiological pain components such as mus-
cle activity, vascular responses, or arousal of the auto-
nomic nervous system and providing visual or acoustic
feedback to the patient. Biofeedback therapy is helpful
for migraines, tension headaches, and back pain. Several
different methods are used for migraines, such as hand-
warming techniques and vascular constriction training
(targeting the temporalis artery).

In the hand-warming or thermal biofeedback
technique, the patient receives information on the
blood supply to one finger, usually by measuring the
skin temperature with a temperature sensor. The pa-
tient is asked to increase the blood supply to the hand
(and thereby reduce vasodilatation in the arteries of
the head). In autogenic feedback training, the hand
warming is supported by the development of formu-
la-type intentions from autogenic training (heat exer-
cises). The processes are demonstrated and used only
during pain-free periods. First, the patient practices
with feedback and heat imagery. Then, the conditions
of the exercise are made harder, and the patient, sup-
ported by the temperature feedback, is asked to re-
main relaxed while imagining a stressful situation. And
finally, the patient is asked to increase the temperature
of the hand without any direct feedback, and is told
subsequently if he or she was successful.

In electromyography (EMG) biofeedback for
tension headaches or back pain, the feedback usual-
ly consists of the level of tension in the forehead, neck
muscles or lumbar muscles and is used to teach patients
how to reduce tension. Patients with pain in the loco-
motor apparatus might also, however, practice certain
movement patterns. These patterns are then practiced
not only in a reclined position or while resting, but also
in other body positions and during dynamic physical ac-
tivity. It is important that the muscle groups are selected
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on the basis of physiological abnormalities—on the basis
of muscle activity on the surface EMG or physical diag-
nostic parameters such as active myogeloses (localized
muscle tension that is painful to the touch). One specific
application is a portable biofeedback device that can be
used under normal day-to-day conditions.

Multimodal processes

Multimodal pain psychotherapy is based on two as-
sumptions:

1) Chronic pain does not have individually identifi-
able causes, but is the result of various causes and influ-
ential factors.

2) A combination of various therapeutic interven-
tions has proven successful in the treatment of chronic
pain (usually independent of the specific pain disorder).

In a modern pain therapy, therapeutic pro-
cesses are usually not isolated, but are used within the
context of an umbrella concept. The process is centered
on a reduction of the (subjectively perceived) handicap
by changing the patient’s general situational conditions
and cognitive processes. These kinds of programs can
be applied according to the shotgun principle, e.g., all
modules are used with the view that we will definitely
hit upon the most important areas, or the therapist can
use the diagnosis to put together a specific modular
treatment plan. The latter method should be used if an
individual diagnosis is possible. In a group setting, the
standardized process works better due to the expected
differences between the patients.

Functional restoration programs

These programs are characterized by their clear focus
on sports medicine and underlying behavioral therapy
principles. Pain reduction as a treatment goal plays a
minor role. Due to learning theory considerations per-
taining to the “enhancement character” of pain behavior,
the pain itself is basically pushed out of the therapeu-
tic focus. These programs try to help patients function
again in their private and professional lives (functional
restoration). The primary goal of therapy is to reduce
the subjective adverse effect and the consequent fear
and anxiety.

The treatment integrates sport, work therapy,
physical exercises, and psychotherapeutic interven-
tions into one standardized overall concept. The physi-
cal therapy components usually include an increase in
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overall fitness level, improvement in cardiovascular and
pulmonary capacity, coordination and body percep-
tion, and an improved capacity to handle stress. The
psychotherapeutic interventions try to change adverse
emotional effects (antidepressive therapy). The patient’s
behavior is based on rest and relaxation, along with
changing cognitively represented attitudes or anxieties
with regard to activity and the ability to work.

The focus of this psychological (cognitive-be-
havioral) therapy is similar to that of the psychological
methods described above. The therapy is highly somati-
cally oriented, but the psychological effects of the train-
ing are just as important as the changes achieved in
terms of muscle strength, endurance, and coordination.
Intense physical activity is included in order to:

1) Decrease movement-related anxiety and func-
tional motor blockages.

2) Sever the learned connection between pain and
activity.

3) Provide the necessary training to cope with stress.

4) Provide fun and enjoyment, which is usually ex-
perienced during the playful parts of therapy and can
lead to new emotional experiences.

Insights gleaned from the theory of learning
show that pain must lose its discriminating function
for patients to be able to manage their pain behavior.
Therefore, the entire physical training cannot be geared
toward the pain it causes, or be limited by it, but must
instead be geared toward personalized preset goals.
Goal plans strengthen the patient’s experience of man-
ageability and self-efficacy. Failures at the beginning of
therapy (e.g., if goals are not reached) could significantly
reduce the patient’s motivation, initial goals should be
very simple (weight, number of repetitions). Patients’
beliefs about their illness, particularly with regard to
movement-related fears, must be given particular atten-
tion during therapy. These fears must be specifically re-
corded and decreased in a gradual training process that
mimics the behavior as closely as possible.

Physical training machinery can be used dur-
ing the training (the patient feels safe due to the guid-
ed, limited movements), but they constitute “artifi-
cial” conditions and thus hinder the necessary transfer
to daily life. Consequently, routine everyday activi-
ties should be incorporated into the training as early
as possible. Since there is a close connection between
back pain and the workplace, the therapy must be en-
hanced by socio-therapeutic interventions (adjustment
of the individual’s capabilities to his or her profile of
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professional requirements [behavior prevention]) and
a change in the variables of the professional environ-
mental (e.g., transfer within the workplace or retraining
[conditional prevention]).

Effectiveness of psychologically
based therapies

The effectiveness of psychological pain therapy for
chronic pain patients is sufficiently documented. Several
meta-analytical studies have shown that about two out
of three chronic patients were able to return to work af-
ter having undergone cognitive-behavioral pain therapy.
Cognitive-behavioral therapy techniques, compared to
exclusively medication-based therapy, are effective in
terms of a reduction of the pain experience, an improve-
ment in the ability to cope with pain, a reduction of pain
behavior, and an increase in functionality; most effects
can be maintained over time.

Behavioral therapy is not just one homog-
enous therapy, but consists of several intervention
methods, each of which is geared toward a specific
modification goal. However, this multidimensional ad-
vantage is also a disadvantage, because it is often not
quite clear what kind of content is needed. The effect
itself has been proven without a doubt, but it is much
less clear why and in which combination the interven-
tions are effective.

Pearls of wisdom

+ Psychogenic processes play an important role in
the complex processing of pain information. The
pain, therefore, affects not only the body, but the
human being as a whole. It becomes more se-
vere if the patient does not know the causes or
the significance of the pain, which, in turn, leads
to anxiety and increased pain levels.

+ In terms of chronic disorders, various factors in
their individual development have an additive ef-
fect. Therefore, an explanatory model can help
determine the best therapeutic approach, which
equally includes biological (somatic), psycho-
logical, and sociological components. This model
focuses not on details that are no longer identifi-
able, but on the interactive whole.

+ The patient himself is only a fixed, actively func-
tioning component of the process, if he is willing
to actively participate in the necessary behavioral
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changes and to generally take on more responsi-
bility for himself, his disease, and the course of
his disease. The results of many years of psycho-
logical pain research provide important insights
for this process.

This is not about replacing medical therapy with
psychological therapy, but about using the in-
sights of different specialties in an integrated
manner to treat this difficult group of patients in
the best possible way.

On the other hand, chronic patients are im-
pressed by reports on medical interventions such
as surgeries, injections, or medications, which
raise high expectations for a quick removal of the
pain without their own active involvement as a
patients. Repeatedly, high hopes of curing pain
are raised by the medical system, and usually
dashed in careful long-term studies.

Neither opiates nor the development of spe-
cific medications or surgery for certain types of
pain have led to the expected solutions to end
chronic pain.
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Chapter 5
Ethnocultural and Sex Influences in Pain

Angela Mailis-Gagnon

Case reports

A 40-year-old male patient comes to see you. He is Chi-
nese and has been in a Western country for 2 years. His
English is barely functional. While you try to obtain in-
formation for the neck pain that brought him to you, he
keeps looking to the ground and avoids eye contact. Is he
depressed or does he simply disrespect you?

A 25-year-old woman with a hijab and tradi-
tional Moslem attire is brought in by her husband in re-
gard to diffuse body pain complaints. She looks uncom-
fortable when she realizes that the clinic doctor who will
see her is a male. Given the fact that this doctor is the
only one available at that time, how is he going to handle
the problem?

A 75-year-old farmer with elementary school
education sees you for severe knee arthritis. He cannot
tolerate nonsteroidal anti-inflammatory medications
and refuses knee surgery. His pain responds very well to
small doses of controlled-release morphine. However, he
becomes very nauseated and throws up every time. He
becomes visibly upset when you offer him Gravol sup-
positories after you explain to him how to use them. Why
do you think he became angry, and how are you going to
address this problem?

These are common clinical problems seen by
primary care physicians as well as pain clinics and are
examples of how cultural and ethnic background af-
fects pain perception, expression, and interactions with

health care providers. Maryann Bates [1], a professor at

the School of Education and Human Development at
the State University of New York, studied pain patients

of different ethnic backgrounds. Bates proposed that
culture reflects the patterned ways that humans learn
to think about and act in their world. Culture involves
styles of thought and behavior that are learned and
shared within the social structure of our personal world.
In this context, culture is different than ethnicity. The
latter refers specifically to the sense of belonging in a par-
ticular social group within a larger cultural environment.
The members of an ethnic group may share common
traits such as religion, language, ancestry, and others.

Why is it important to understand
ethnicity and culture when it comes
to pain diagnosis and management?

Culture and ethnicity affect both perception and ex-
pression of pain and have been the focus of research
since the 1950s. Research with adult twins supports
the view that it is the cultural patterns of behavior and
not our genes that determine how we react to pain.
Examples of how culture and ethnicity affect pain per-
ception and expression are numerous, both in the lab-
oratory and in clinical settings.

In the laboratory, an earlier classic study showed
that persons of Mediterranean origin described a form
of radiant heat as “painful, while Northern European
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subjects called it simply “warm” When subjects of dif-
ferent ethnic backgrounds were given electric shocks,
women of Italian descent tolerated less shocks than
women of “old” American or Jewish origin. In another
experimental study, when Jewish and Protestant women
were told that their own religious group had not per-
formed well compared with others in an experiment
with electric shocks, only Jewish women were able to
tolerate a higher level of shock. The Jewish women in
the first place had tolerated lower levels of shocks to
start with. Since their cultural background was such
that they easily complained of pain, they had “more
room to move” in terms of additional shock stimulus.
On the other hand, in a clinical study of six
ethnic groups of pain patients (including “old” Ameri-
can, Hispanic, Irish, Italian, French Canadian, and Pol-
ish pain patients), the Hispanics specifically reported
the highest pain levels. These patients were character-
ized by an “external locus of control” (the belief that life
events are outside the person’s control and in the hands
of fate, chance, or other people). In yet another clinical
study, patients in a pain center in New England, USA,
were compared with those in an outpatient medical
center in Puerto Rico. The Puerto Ricans (Hispanics or
Latinos) were found to experience higher pain levels in
general (in accordance with the other study mentioned
above). Such a finding indeed supports the long-held
belief that Latino cultures are more reactive to pain.
However, when the researchers studied Puerto Ricans
who had immigrated to New England, USA, many years
before, their reactions were more like those of the New
England group than their original Puerto Rican group.
This finding shows that pain responses of different eth-
nic groups can change, as they are shaped and reshaped
by the culture in which the groups live or move into. In
studies among patients with cancer, Hispanics report-
ed much worse pain and quality of life outcomes than
Caucasians or African Americans. On the other hand,
Hispanic cancer patients use religious faith as a pow-
erful resource in coping with pain. African Americans
complain of more pain than Caucasians during scoliosis
surgery, while Mexican-Americans report more chest
and upper back pain than non-Hispanic whites during a
myocardial infarction. Another real-life example of how
culture shapes people’s reactions to painful events is the
fact that only 10% of adult dental patients in China rou-
tinely receive local anesthetic injections from their den-
tist for tooth drilling compared with 99% of adult pa-
tients in North America. All these studies and the ones

Angela Mailis-Gagnon

below are summarized by Mailis Gagnon and Israelson
in their popular science book, Beyond Pain [3].

Can cultural influences increase
and decrease pain perception?

To look at the complete opposite side, what about cul-
tural influences that can decrease instead of increase
pain perception? In certain parts of the world such as
India, the Middle and Far East, Africa, some countries
of Europe, and among North American First Nations,
ability to endure pain is considered a proof of special
access or relationship to the gods, a proof of faith, or
readiness to “become an adult” during “initiations” or
“rituals” Such rituals have puzzled and amazed Western
scientists for many years. An example of such a ritual
is the phenomenon of “hook-hanging,” which is prac-
ticed primarily by certain devotees to Skanda, the god of
Kataragama in Sri Lanka. Dr. Doreen Browne, a British
anesthetist, visited Sri Lanka in 1983 and described her
observations. The flesh of the back of the devotees was
pierced by several hooks, and the subjects were hung
and swung from scaffolds pulled by animals, visiting vil-
lages to bless the children and the crops. The subjects
seemed to stare far away and at no time did they seem
to feel pain; as a matter of fact, they were in a “state
of exaltation” The training of these devotees starts in
childhood and they seem to gradually develop the abil-
ity to switch to a different state of mind that could block
pain. Indeed, a German psychiatrist, Dr. Larbig, showed
with electroencephalographic (EEG) studies that the
devotees’ brainwaves change throughout all the stages
of the process. It is well known that our brains emit dif-
ferent wave frequencies during activities or sleep. Alpha
waves are emitted during our regular conscious activi-
ties, and they are fairly fast at 8—13 cycles every sec-

ond. Another kind of brain waves called theta waves are
slower at 4-7 cycles per second and occur during light
sleep or when the individual detaches from reality to
become absorbed in deep thoughts. The hook-hanging
devotees actually displayed theta waves throughout all
the stages of the process (i.e., during insertion of the
hooks, swinging, and removal of the hooks).

Dr. Larbig was also fascinated by the amaz-
ing things that fakirs do and investigated a 48-year-old
Mongolian fakir. This man could stick daggers in his
neck, pierce his tongue with a sword, or prick his arms
with long needles without any indication of pain or
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damage to his flesh. The scientists recorded the fakir’s
behavior step by step throughout one of his shows and
took blood from the veins in his arm and cerebrospi-
nal fluid from his spine through a “spinal tap” (a special
procedure which is performed by inserting a needle at
the back of the spine, on the surface of the spinal cord).
They also recorded the fakir’s brain waves with an EEG
machine. Throughout his performance, the fakir was
observed to stare ahead to some fixed imaginary point
and not blink for up to 5 minutes (normal people flicker
their eyes several times every minute). As a matter of
fact, the fakir was “somewhere else” in space and time,
not aware of his surroundings. However, when he fin-
ished his performance, he would return quickly to a
normal state of consciousness. Blood testing showed
that at the end of the act the fakir’s epinephrine (adren-
aline) levels were high (similar to the adrenaline “rush”
thrill-seekers experience). However, his endogenous
opioids (the body’s own pain killers) were not affected.
EEG recordings showed that the fakir was switching
his brain waves from the alpha rhythm to slower theta
waves. Amazingly, while the fakir did not feel any pain
during his act, he complained bitterly (when he had re-
turned to his normal state of mind) to the nurse who
pricked his arm to take blood for testing after his show!

Another extreme example of cultural influenc-
es in reducing perception and expression of pain is the
procedure of “trepanation” (trephination or burr hole
drilling) in East Africa. During the procedure, done up
to the early 21st century for a number of reasons, the
patients do not receive any form of analgesia or anes-
thesia. The doktari or daktari (tribal doctor) cuts the
muscles of the head to uncover the bony skull in order
to drill a hole and expose the dura. Trepanation (evi-
dence of which has been found even in Neolithic times)
was done for both medical reasons, for example intra-
cranial pathology, and mystical reasons. During the
procedure the patient sits calmly, fully awake, without
signs of distress, and holds a pan to collect the dripping
blood! I am not aware of any scientific studies that have
looked into this phenomenon, so gruesome for West-
erners, but I would not be surprised if the “subjects”
were using some method to change their state of mind
and block pain (one is the change in brain waves I de-
scribed above, another one is hypnosis).

Today, scientists have a better understanding of
some of the altered states of mind. For example, hypno-
sis is considered an “altered state of consciousness” and
has been well investigated with studies of functional
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imaging (a method by which scientists can record the ac-
tivity of brain cells in people’s brains when they are per-
forming certain mental activities or when the feel certain
sensations). Hypnosis makes the person more prone to
suggestions, modifies both perception and memory, and
may produce changes in functions that are not normally
under conscious control, such as sweating or the tone of
blood vessels. Again, these studies are summarized in the
popular science book, Beyond Pain [3].

How do we explain the differences
in pain perception and expression
between ethnic groups?

Ethnic groups may have different genetic make-ups and
show distinct physiological and morphological charac-
teristics (for example in the way certain drugs are me-
tabolized, or in muscle enzymes after exercise). Howev-
er, the physical differences between people of different
cultures are less important than set beliefs and behav-
iors that influence the thoughts and actions of the mem-
bers of a given cultural/ethnic group.

In regard to health care, patients have certain
beliefs or explanations for their symptoms. Such be-
liefs result from interaction of cultural background,
socioeconomic status, level of education, and gender.
It is these beliefs that affect patients’ ideas about what
is wrong with them and what they should expect from
health care providers. Furthermore, the way patients re-
port pain is shaped to a certain degree by what is sup-
posed to be the norm in their own culture. For example,
some ethnocultural groups use certain expressions ac-
cepted in their own culture to describe painful physical
symptoms, when in reality they describe their emotion-
al distress and suffering. Research has shown that the
description of physical pain (in reality reflecting “emo-
tional pain”) is more often seen in the course of stressful
events such as immigration to a new country, separa-
tion from one’s family, changes in one’s traditional gen-
der roles, financial difficulties, and depression. Health
providers must then be able to recognize that different
cultures have different beliefs and attitudes toward: (a)
authority, such as the physician or persons in position
of power; (b) physical contact, as during physical exami-
nation; (c) communication style in regard to the verbal
or body language with which people communicate their
feelings; (d) men or women health providers; and (e) ex-
pressing sexual or other issues.
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What are the consequences of
understanding cultural differences?

Racial and ethnic minorities are shown to be at risk
for poor pain assessment and inferior management in
acute, chronic, and cancer-related pain. These differenc-
es in treatment may arise from the health care system
itself (the ability to reach and receive services) or from
the interaction between patients and health care provid-
ers, as beliefs, expectations, and biases (prejudices) from
both parties may interfere with care.

Patients may be treated by health care providers
who come from a different race or ethnic background.
The differences between patients and providers may be
“visible,” like age, gender, social class, ethnicity, race, or
language, or “invisible,” such as characteristics below the
tip of the “cultural iceberg” such as attitudes, beliefs, val-
ues, or preferences [2]. Dangerous consequences arising
from ethnic differences between patients and medical
professionals have been shown in different studies dem-
onstrating that patients of certain ethnic backgrounds
(Mexican American or Asian, African, and Hispanic)
are less likely than Caucasians to receive adequate an-
algesia in the emergency room or be prescribed certain
amounts of powerful pain-killing drugs such as opi-
oids. However, worldwide differences in administra-
tion of opioids in non-white nations are not solely due
to health provider/patient interaction, but may relate
to system politics. An example is the U.S. campaign
against drug trafficking, which affects negatively the ac-
cess of cancer patients to opioids in Mexico.

It is indeed challenging to try to understand
both the differences and the similarities that exist in
people with diverse ethnocultural backgrounds, but
such knowledge is necessary to improve diagnosis and
management of painful disorders.

What is the effect of gender on
pain perception and expression and
health care utilization?

There are many differences in pain perception and ex-
pression between females and males. Altogether, the
differences between genders can be attributed to a com-
bination of biological, psychological, and sociocultural
factors, such as the family, the workplace, or the group’s
cultural background in general (summarized by Mailis
Gagnon et al. [4]).

Angela Mailis-Gagnon

Female gender is associated with greater utili-
zation of health care services and higher prevalence of
certain pain conditions, while it serves as an especially
significant predictor of pain perceptions and coping
strategies. Research studies show that women use high-
er health care services per capita as compared to men
for all types of morbidity and are more likely to report
pain and other symptoms and to express higher distress
than men. Furthermore, women in a deprived socioeco-
nomic situation run a higher risk for pain. So, how do
we explain these phenomena?

From the biological point of view, females are
more vulnerable to experimentally induced pain, show-
ing lower thresholds, higher pain discrimination, and
less tolerance of pain stimuli than males. Numerous
studies have shown that female hormones, and their
fluctuations across life stages or during the month, play
a substantial role in pain perception. Additionally, cer-
tain genetic factors unique to women may affect sensi-
tivity to pain and/or metabolism of certain substances.

Psychologically, women also differ from men
when it comes to coping strategies and expressions of
pain. For example, in one study, women with arthri-
tis reported 40% more pain and more severe pain than
men, but were able to employ more active coping strat-
egies such as speaking about the pain, displaying more
nonverbal pain indicators such as facial grimacing, ges-
tures like holding or rubbing the painful area or shifting
in their chair, seeking spiritual help, and asking more
about the pain. One of the explanations for differences
in the ability to cope with the problem at hand relates to
the greater role women have in taking care of the fam-
ily. It is believed that this greater role makes women ask
questions or seek help in an effort to maintain them-
selves or their family in a good condition.

Ethnocultural and environmental factors also
account partially for differences in perceiving and re-
porting pain or other symptoms. For example, a few
studies have shown higher pain perception and expres-
sion in South (Central) Asian groups (including patients
from India and Pakistan), as follows:

a) A study of thermal pain responses in white Brit-
ish and South (Central) Asian healthy males showed
no physiological differences when subjects were tested
for warm and cold perception (this means the level at
which a stimulus was felt as warm or cold). However,
the South Asians showed lower pain thresholds to heat
and were in general more sensitive to pain. The study’s
authors concluded that ethnicity plays an important
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role, even if the investigators were not exactly sure what
behavioral, genetic, or other determinants of ethnicity
were involved.

b) In the Women’s Health Surveillance Report
from Statistics Canada, which surveyed approximately
100,000 households, the proportion of South (Central)
Asians who reported chronic pain was much greater
than any other ethnic group in the Canadian population
over 65 years old (with 38.2% of the males and 55.7% of
the South Asian females reporting chronic pain).

c) In a large cross-sectional study from a Canadian
pain clinic [4], women significantly outnumbered men
but presented with lower levels of physical pathology
in almost all (Canadian-born or foreign-born) groups.
Noticeably, nearly one in two South Asian women was
classified to have high pain disability in the absence of
physical pathology, the highest percentage of all female
subgroups. The researchers felt that maybe these pa-
tients were sent by their doctors to the pain clinic with
physical complaints, while in reality they were suffering
from emotional distress. This may indeed make sense
because South Central Asians constitute the most re-
cent wave of immigrants to Canada, and therefore stress
of immigration may be substantial.

Pearls of wisdom

+ Ethnocultural research is in its infancy. Williams
[5] stressed that racial and ethnic identifiers (such
as language spoken at home, country of birth,
race, etc.) are necessary to document pain dis-
parities in clinical situations; plan and implement
prospective studies to detect disparities; develop
and evaluate pain assessment tools that reflect
cultural, ethnic, and linguistic differences; clarify
the role of both patients and physicians’ ethnicity
in pain management; examine racial and ethnic
differences in pain perception, beliefs, attitudes,
and behaviors that may underlie differences in
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pain experiences and clinical pain conditions;
develop culturally sensitive models for assessing
and treating pain and methods to disseminate
such information; and document progress toward
eliminating disparities in pain management and
evaluate pain management outcomes.

« A word of caution: Ethnocultural research is not

without difficulties. For example, simply grouping
American people into blacks, Hispanics. and “old
Americans” (white Anglo-Saxons whose families
have lived in the United States for several gen-
erations), fails to appreciate the massive social,
cultural, and economic differences between de-
pendents of people brought to America 2—3 cen-
turies ago and the millions of recent immigrants
from different parts of the world, who may have
adopted the culture of the group into which they
moved to variable degrees or are of mixed back-
ground through intermarriage.

« Therefore, future studies will have to take nu-

merous factors in account in order to reflect the
complex reality of culture and ethnicity and their
influence not only in pain perception and expres-
sion, but also in health care utilization and treat-
ment outcomes.
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Chapter 6
Pharmacology of Analgesics (Excluding Opioids)

Kay Brune

The classes of analgesic drugs mentioned below are
available worldwide and are constantly replaced by
new compounds that are often too costly to be sold in
all countries. However, pain therapy need not suffer
from this limitation because the essential drugs includ-
ing cyclooxygenase inhibitors, antiepileptic drugs, opi-
ates and opioids, and ketamine are available in almost
all countries, and the value of the novel compounds re-
mains unclear.

Case report 1: Choosing
the right analgesic

Recently, a good friend of mine drove home on his bi-
cycle. He was hit by a car and fell to the ground. There-
after, he suffered from chest pain and asked his doctor
for help. He received 10 mg morphine s.c. He called me
in the middle of the night and told me that the pain was
still devastating, but in addition he felt awful, was nause-
ated and had vomited. I suggested taking 75 mg diclof-
enac resinate. He called the next morning telling me that
he had fallen asleep shortly after having taken diclofenac.

This example demonstrates that
“strong analgesics,” such as morphine and other opioids,
are not always effective. In acute musculoskeletal or
traumatic pain, cyclooxygenase (COX) inhibitors may
be preferable. A drug like diclofenac (an aspirin-like

so-called

drug) often does a better job. A detailed commentary
on this case report follows later.

How does diclofenac, a member of the class

of COX inhibitors, work?

COX inhibitors inhibit peripheral and central hyperal-
gesia. Like all commonly used analgesic compounds, in-
cluding morphine (an opioid), pregabalin (an antiepilep-
tic), ziconotide (an N-type calcium channel blocker), and
ketamine (a blocker of the NMDA-receptor-attached
sodium channel), COX inhibitors exert a major effect
in the dorsal horn of the spinal cord (and therefore it
is incorrect to call them “peripheral analgesics”). Com-
pared to the above drug classes, COX inhibitors have a
distinctly different mode of action. A peripheral trauma
will initiate peripheral hyperalgesia, which results from a
prostaglandin-induced increase in nociceptor sensitivity.
Also, central hyperalgesia is initiated from the blockade
of the activity of interneurons due to the production of
prostaglandin E, (PGE,). Following a peripheral trauma,
the enzyme COX-2 is expressed in the dorsal horn cells
by means of hormonal cytokines and neuronal messages.
PGE, activates protein kinase A (pKA). The activation
results in phosphorylation of the glycine-receptor-asso-
ciated chloride channel. This, in turn, reduces the prob-
ability of chloride channel opening. The blockade of the
chloride channel reduces the hyperpolarization of the
second neuron and therefore makes it more excitable to
glutamate-transmitted stimuli. In other words, trauma,
inflammation, and tissue damage activate the production
of COX-2 enzyme in the dorsal horn cells of the spinal
cord, which reduces the hyperpolarization of the second
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neuron and thus facilitates transmission of nociception-
related inputs to the central nervous system, resulting in
pain sensation. Inhibition of prostaglandin production
by the induced COX-2 reduces (normalizes) excitability
of the second neuron for glutamate-mediated transmis-
sion and thus exerts an antihyperalgesic effect.

Similarly, in the periphery, at the site of trauma
or inflammation COX-2 is induced as well. It produces
prostaglandin E, and increases the sensitivity of TRPV1
receptors, allowing for the activation of multimodal re-
ceptors (nociceptors) by temperature, pressure, and
proteins. Again, blockade of prostaglandin production
reduces peripheral hyperalgesia.

Going back to the case report, the acute trauma
caused peripheral and central hyperalgesia within half
an hour. This pain can be reduced effectively by inhibi-
tors of COXs. The widespread use of COX inhibitors
shows the importance of this class of analgesic com-
pounds. In contrast to what was believed in the past,
this group of drugs comprises old and new substances,
including acetaminophen/paracetamol (formerly be-
lieved to have a unique mode of action), aspirin, dipy-
rone, ibuprofen, indomethacin, and piroxicam. In other
words, this group comprises relatively weak compounds
as well as highly effective ones. They differ in their phar-
macokinetic behavior and some of their unwanted drug
effects that are not related to their mode of action. Acet-
aminophen overdose, for example, leads to serious liver
failure, which is almost never seen with ibuprofen.

How do the various COX inhibitors available
differ pharmacokinetically?

This group of drugs exerts analgesia via inhibition of
prostaglandin production. The differences, however, re-
sult from their pharmacokinetic characteristics (Table 1).

+ Some (nonacidic) agents such as acetaminophen,
dipyrone, and metamizol are distributed homoge-
neously throughout the body. They are analgesic
but not anti-inflammatory.

+ Other (acidic) agents achieve high concentrations
in inflamed tissue, but also in the kidney, stomach
wall, bloodstream, and liver. They have an analge-
sic and anti-inflammatory effect, but gastrointes-
tinal (GI) and kidney toxicity is pronounced (for
all except acetaminophen and dipyrone).

+ Selective COX inhibitors demonstrate less GI
toxicity, no interference with blood coagulation,
and less aspirin-induced asthma. Examples are
acetaminophen, celecoxib, and etoricoxib.

Kay Brune

+ Some of these compounds are absorbed quickly
and others slowly. This difference is important if
acute pain relief is required.

+ Some compounds are eliminated quickly, others
slowly. Those that are eliminated quickly have a
short duration of action, and these are often less
toxic at low doses. Slow elimination goes along
with prolonged analgesic action but may lead to
unwanted side effects, including water and fluid
retention, increased blood pressure, and worsen-
ing of cardiac insufficiency.

So, why did I recommend diclofenac
to my friend in case report 1?

The reasons I recommended diclofenac to my friend
were:

1) Fast absorption

2) Very potent inhibition of COX, with greater inhi-
bition of COX-2 than COX-1

The fast onset of absorption of diclofenac resin-

ate is preferable to the “normal” diclofenac preparations
in which the active ingredient is often given in an acid-
resistant coating. This may lead to delayed absorption,
and consequently, lack of fast pain relief. On the other
hand, diclofenac, once absorbed, is eliminated quickly
by metabolism. Consequently, to have a prolonged ef-
fect, slow absorption is necessary.

Case report 2: Choosing
the right combination

A man, aged 71, complained about excruciating pain in
his spine. The reason was metastasis of a prostate car-
cinoma, the growth of which was not completely con-
trolled. Every evening the patient took liquid tramadol
in a dose of 100 mg, which did not reduce his pain suf-
ficiently. In his desperation he added 3 g (6 tablets) of
aspirin, and despite GI discomfort, he found rest. The
treating physician changed this combination and pre-
scribed morphine (sustained-release) and naproxen to-
gether with a proton pump inhibitor (PPl). The patient
was satisfied with this therapy.

Why was morphine plus naproxen
the better choice?

Tumor metastases are surrounded by an inflammatory tis-
sue capsule containing many activated nociceptors. This

layer of inflammatory cells produces many prostaglandins,
which lead to peripheral and central hyperalgesia. By
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Table 1
Physicochemical and pharmacological data of acidic, nonselective COX inhibitors
Binding
Pharmacokinetic/Chemical to Plasma Oral Single Dose (Max. Daily
Subclass PK, Protein Bioavailability . t, Dose) for Adults
Short Elimination Half-Life
Aspirin* (acetylsalicylic acid) | 3.5 (3.0) 50-70% 50%, dose depen- | 15 min 15 min 0.05-1 g (6 g) (not in use)
(~80%) dent (1-5 h, dose | (15-60
dependent) min)
Ibuprofen 44 99% 100% 0.5-2h 2h 200-800 mg (2.4 g)
Flurbiprofen 42 >99% ~ 90% 1.5-3h 2.5-4 (8) h | 50~100 mg (200 mg)
Ketoprofen 5.3 99% 90% 1-2h 2-4h 25-100 mg (200 mg)
Diclofenac 3.9 99.7% 50%, dose depen- | 1-12h, 1-2h 25-75 mg (150 mg)
dent very vari-
able

Long Elimination Half-Life

Naproxen 4.2 99% 90-100% 2-4h 12-15h 250-500 mg (1.25 g)

6-Methoxy-2—naphthyl- 42 99% 20-50% 3-6h 20-24h | 05-1g(15g)

acetic acid (active metabo-

lite of nabumetone)

Piroxicam 5.9 99% 100% 3-5h 14-160 20—40 mg; initial dose:

h 40 mg

Meloxicam 4.08 99.5% 89% 7-8h 20 h 7.5-15mg

* Aspirin releases salicylic acid (SA) before, during, and after absorption. Values in brackets refer to the active (weak) COX-1/COX-2

inhibitor SA.

combining COX-2 inhibition with opiates (opioids), a
maximum of effect was achieved. Naproxen was chosen
because it is eliminated slowly and—in the right dose—
is sufficient for a full night of pain relief.

Case report 3: Choosing analgesics
other than opioids or COX inhibitors

A woman, aged 78, fell down the stairs of her house
and suffered a complete compression of the spinal cord
between C4 and C5. She became tetraplegic instantly.
Emergency neurosurgery was impossible in her vicinity.
Furthermore, she had taken an aspirin-containing an-
algesic mixture the day before. This meant inhibition of
blood coagulation for up to 5 days and consequently se-
rious risks for neurosurgery. She remained tetraplegic for
2 years and then developed untreatable burning pain in
the legs. Her standard medication of dipyrone was not
effective. Low doses of morphine were dissatisfying, but
adding gabapentin to low-dose morphine reduced the
pain considerably. However, it caused the woman to be
sleepy and dizzy all the time to an extent that did not
permit to her to watch TV as she liked to do.

How does gabapentin work against pain?

Neuropathic pain results from damage to afferent neu-
rons and changes in pain transmission in the dorsal
horn of the spinal cord and above. It comprises a grow-
ing therapeutic problem. In post-traumatic, posther-
petic (chronic) pain, antiepileptics can be a drugs can or
morphine. The dose of both typesthus be kept relatively
low. The addition of COX inhibitors does not further in-
crease the effectiveness of these drugs. Still, since most
neuronal cells in our body comprise voltage-gated so-
dium channels, the therapeutic use of blockers of these
channels goes along with many central nervous system
(CNS) side effects such as dizziness, sleepiness, lack of
attention, and lack of alertness. These compounds must
therefore be dosed cautiously in order to produce thera-
peutic effects without unacceptable CNS depression.

Are there options to block calcium channels
more effectively?

Neuronal cells have specific calcium channels (N-type
calcium channels) that play a role in the communication
between cells. The release of glutamate in nociception
from the first neuron for the activation of the second
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neuron is also regulated by N-type calcium channels.
The blockade of these channels blocks the inflow of
calcium into glutamate cells, thus reducing glutamate
release and activation of NMDA receptors. However,
as these N-type channels are present in most neuronal
cells, a general blockade would be incompatible with
life. But recently ziconotide, a toxin from a sea snail, has
been found to block these channels when administered
directly into the spinal column, with tolerable side ef-
fects. Unfortunately, intrathecal administration of drugs
is quite a sophisticated and expensive option for pain
control, and presently it is done only at a few highly spe-
cialized pain centers for exceptional cases.

What other—more practical—options are
available, when antiepileptic drugs fail to help?

Another option for treating pain in the clinical setting
is the use of ketamine, which blocks use-dependent so-
dium channels of the glutamate NMDA receptor. Such
receptors are not limited to the pain pathway, but are
ubiquitously involved in neuronal communication.
Consequently, the blockade of this sodium channel can-
not be limited to pain pathways, but a certain degree of
selectivity is achieved by the use dependence. In other
words, painful stimuli lead to a higher probability of
opening of this channel, which can be accessed only in
the open position by ketamine, which can then block it.
Still, the relatively low specificity of ketamine’s action
causes many unwanted drug effects, ranging from “bad
trips” (dysphoria) to lack of coherent thinking and at-
tention. Consequently, the use of ketamine is restricted
to the clinical setting, in particular analgesic sedation.
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Nevertheless, low-dose ketamine (<0.2 mg/kg/h S-
ketamine or <0.4 mg/kg/h ketamine) maybe helpful as
a “rescue medication” in uncontrolled pain, e.g., due to
nerve plexus infiltration in cancer. Unfortunately, as oral
bioavailability is unpredictable, only the intravenous
route can be used.

Pearls of wisdom

+ The drugs discussed in this chapter allow for suc-
cessful treatment of most pain conditions, but
not all.

+ It should be kept in mind that the most impor-
tant prototypes of the nonopioid analgesics are
the COX inhibitors, which comprise the most
widely used drugs worldwide because they are
also given against fever, inflammation, and many
states of discomfort, including migraine. Due to
their mode of action, their effect plateaus. In oth-
er words, the normalization of hyperalgesia ends
when prostaglandin E, production is completely
suppressed. Increasing the dose will not increase
the effect any further.

+ Constant inhibition of COXs in the vascular wall
(selectively or nonselectively) leads to a constant
blockade of the production of the vasoprotective
factor prostacyclin (PGI,). This appears to be the
main reason for the increased incidence of car-
diovascular events (heart attack, stroke, athero-
sclerosis), seen with the use of COX inhibitors,
including acetaminophen (paracetamol).

Table 2
Physicochemical and pharmacological data of nonselective COX-2 inhibitors
COX-1/ Binding Primary Metabolism Single Dose (Max.
Pharmacokinetic/ COX-2 | toPlasma Oral Bio- (Cytochrome Daily Dose) for
Chemical Subclass Ratio Protein VD availability to. t, P-450 Enzymes) Adults
Acetaminophen ~ 20% ~70L | ~90% 1h 1-3h Oxidation (direct sul- 1g(4g
(paracetamol) fation)
Celecoxib 30 91% 400 L | 20-60% 2-4h | 6-12h | Oxidation (CYP2C9, 100-200 mg (400
CYP3A4) mg) for osteoarthro-
sis and rheumatoid
arthritis
Etoricoxib 344 92% 120L | 100% 1h 20-26 h | Oxidation to 6"-hydroxy- | 60 mg (60 mg) for
methyl-etoricoxib (major | osteoarthrosis, 90
role: CYP3A4; ancillary | mg (90 mg) for
role: CYP2C9, CYP2D6, | rheumatoid arthri-
CYP1A2) tis, 120 mg (120
mg for acute gouty
arthritis
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« Still, comparing the unwanted drug side effects

of all analgesic compounds, including opiates,
one would come to the conclusion that they
all have their problems. They should be used
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in serious pain, but not as a means to decrease
daily discomfort; only then is their use mean-
ingful and justifiable.

Table 3
Major side effects, drug interactions, and contradictions of COX inhibitors
Adverse Drug
Drug Reactions* Drug Interactions Contradictions (Absolute and Relative)

Nonselective, Acidic Drugs
Aspirin Inhibition of platelet Vitamin K antagonists Hypersensitivity to the active substance or to any of the

aggregation for days, excipients, impaired blood coagulation, pregnancy and all

aspirin-induced asthma, contradictions listed below

ulcerations, bleeds
Diclofenac GI ulcerations, dys- ACE inhibitors, glucocor- Asthma, acute rhinitis, nasal polyps, angioedema, urti-
Ibuprofen pepsia, increased BP, ticoids, diuretics, lithium, caria or other allergic-type reactions after taking ASA or
Indomethacin water retention, allergic | SSRIs, ibuprofen: reduction | NSAIDs; active peptic ulceration or GI bleeds; inflam-
Ketoprofen (asthmatic) reactions, of low-dose aspirin cardio- | matory bowel disease; established ischemic heart disease,
Ketorolac vertigo, tinnitus protection peripheral arterial disease and/or cerebrovascular disease;
Naproxen renal failure
Meloxicam

Selective (Preferential) COX-2 Inhibitors

creased blood pressure

Acetaminophen Liver damage Not prominent Liver damage, alcohol abuse
(paracetamol)
Celecoxib Allergic reactions (sul- | Blocks CYP2D6; interac- Existing pronounced atherosclerosis, renal failure
fonamide) tions with SSRIs and beta-
blockers
Etoricoxib Water retention, in- Reduces estrogen metabo- | As with celecoxib, plus insufficient control of blood pres-

lism

sure; cardiac insufficiency

* More pronounced in highly potent and/or slowly eliminated drugs (all except ibuprofen)

Pharmacokinetic data on non-COX, nonopioid analgesics

Table 4

mic)

Type (Drug) ty, Common Dosing Adverse Reactions
Antiepileptics
Carbamazepine | ~2 days ~0.5 gb.id! Diplopia, ataxia (aplastic anemia)
Gabapentin ~6 hours ~1gb.id. Somnolence, dizziness, ataxia, headache, tremor
Pregabalin ~5 hours ~200 mg t.i.d.
Blockers of NMDA-receptor Na*-channels
Ketamine (race- | Fast,> ~50 mg/d 0.5 mg/kg/h Hypersalivation, hypertension, tachycardia, bad dreams

S*-Ketamine

As racemic, comp. S*-
ketamine, twice as active

N-Type Ca-Channel Blockers®
Ziconotide Permanent intrathecal
administration

CNS disturbances from nausea to coma depending on the dose
and distribution of the toxin, granuloma-formation

overdosing).

2 Ketamine is highly lipophilic and sequesters into fat tissue (t

! No hard evidence for analgesic effects aside of trigeminal neuralgia; no dose recommendations for neuropathic pain available.
distribution ~ 20 min); continuous infusion requires attention (to avoid

50’

® Only in desperate patients if intrathecal administration is possible.
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Chapter 7
Opioids in Pain Medicine

Michael Schifer

Classification of opioids

Treatment of pain very quickly reaches its limits. Any-
one who has suffered from a severe injury, a renal or gall
bladder colic, a childbirth, a surgical intervention, or an
infiltrating cancer has had this terrible experience and
may have experienced the soothing feeling of gradual
pain relief, once an opioid has been administered. In
contrast to many other pain killers, opioids are still the
most potent analgesic drugs that are able to control se-
vere pain states. This quality of opioids was known dur-
ing early history, and opium, the dried milky juice of the
poppy flower, Papaver somniferum, was harvested not
only for its euphoric effect but also for its very powerful
analgesic effect. Originally grown in different countries
of Arabia, the plant was introduced by traders to other
places such as India, China, and Europe at the begin-
ning of the 14th century.

At that time, the use of opium for the treatment
of pain had several limitations: it was an assortment
of at least 20 different opium alkaloids (i.e., substances
isolated from the plant), with very divergent modes of
action. Overdosing occurred quite often, with many
unwanted side effects including respiratory depres-
sion, and, because of irregular use, the euphoric effects
quickly resulted in addiction.

With the isolation of a single alkaloid, mor-
phine, from poppy flower juice by the German phar-
macist Friedrich Wilhelm Sertiirner (1806) and the

introduction of the glass syringe by the French ortho-
pedic surgeon Charles Pravaz (1844), much easier han-
dling of this unique opioid substance became possible
with fewer side effects.

Today we distinguish naturally occurring opi-
oids such as morphine, codeine, and noscapine from
semisynthetic opioids such as hydromorphone, oxy-
codone, diacetylmorphine (heroin) and from fully syn-
thetic opioids such as nalbuphine, methadone, pentazo-
cine, fentanyl, alfentanil, sufentanil, and remifentanil.
All these substances are classified as opioids, including
the endogenous opioid peptides such as endorphin, en-
kephalin, and dynorphin which are short peptides se-
creted from the central nervous system under moments
of severe pain or stress, or both.

Opioid receptors and
mechanism of action

Opioids exert their effects through binding to opi-
oid receptors which are complex proteins embedded
within the cell membrane of neurons. These recep-
tors for opioids were first discovered within specif-
ic, pain related brain areas such as the thalamus, the
midbrain region, the spinal cord and the primary sen-
sory neurons. Accordingly, opioids produce potent
analgesia when given systemically (e.g., via oral, intra-
venous, subcutaneous, transcutaneous, or intramus-
cular routes), spinally (e.g., via intrathecal or epidural
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Table 1
List of different opioids that activate opioid receptors within the central nervous system
Opioid Alkaloids Semisynthetic Opioids Synthetic Opioids | Opioid Peptides
Morphine Hydromorphone Nalbuphine Endorphin
Codeine Oxycodone Levorphanol Enkephalin
Thebaine Diacetylmorphine (heroin) | Butorphanol Dynorphin
Noscapine Etorphine Pentazocine
Papaverine Naloxone (antagonist) Methadone
Naltrexone (antagonist) Tramadol

Meperidine

Fentanyl

Alfentanil

Sufentanil

Remifentanil

routes), and peripherally (e.g., via intra-articular or
topical routes).

Today, three different opioid receptors, the
-, 8-, and k-opioid receptor, are known. However, the
most relevant is the p-opioid receptor, since almost all
clinically used opioids elicit their effects mainly through
its activation. The three-dimensional structure of opioid
receptors within the cell membrane forms a pocket at
which opioids bind and subsequently activate intracellu-
lar signaling events that lead to a reduction in the excit-
ability of neurons and, thus, pain inhibition. According
to their ability to initiate such events, opioids are dis-
tinguished as full opioid agonists (e.g., fentanyl, sufen-
tanil) that are highly potent and require little receptor
occupancy for maximal response, partial opioid agonists
(e.g., buprenorphine) that require greater receptor oc-
cupancy even for a low response, and antagonists (e.g.,
naloxone, naltrexone) that do not elicit any response.
Mixed agonists/antagonists (e.g., pentazocine, nalbu-
phine, butorphanol) combine two actions: they bind to
the k-receptor as agonists and to the p-receptor as an-
tagonists.

Opioid-related side effects

The first time opioids are taken, patients frequently
report acute side effects such as sedation, dizziness,
nausea, and vomiting. However, after a few days these
symptoms subside and do not further interfere with the
regular use of opioids. Patients should be slowly titrated
to the most effective opioid dose to reduce the severity
of the side effects. In addition, symptomatic treatments
such as antiemetics help to overcome the immediate

unpleasantness. Also, respiratory depression may be a
problem at the beginning, particularly when large doses
are given without adequate assessment of pain intensity.
Dose titration and regular assessments of pain intensity
and breathing rate are recommended. During prolonged
and regular opioid application, respiratory depression is
usually not a problem. Cognitive impairment is an im-
portant issue at the beginning, particularly while driving
a car or operating dangerous machinery such as power
saws. However, patients on regular opioid treatment
usually do not have these problems, but all patients have
to be informed about the occurrence and possible treat-
ment of these side effects to prevent arbitrary discon-
tinuation of medication. Constipation is a typical opioid
side effect that does not subside, but persists over the
entire course of treatment. It can lead to serious clinical
problems such as ileus, and should be regularly treated
with laxatives or oral opioid antagonists (see below).

Sedation

Opioid-induced reduction of central nervous system
activity ranges from light sedation to a deep coma de-
pending on the opioid used, the dose, route of applica-
tion, and duration of medication. In clinically relevant
doses, opioids do not have a pure narcotic effect, but
they also lead to a considerable reduction in the maxi-
mal alveolar concentration (MAC) of volatile anesthet-
ics used to induce unconsciousness during surgical pro-
cedures.

Muscle rigidity

Depending on the speed of application and dose, opi-
oids can cause muscle rigidity particularly in the trunk,
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abdomen, and larynx. This problem is first recognized
by the impairment of adequate ventilation followed by
hypoxia and hypercarbia. The mechanism is not well
understood. Life-threatening difficulty in assisted venti-
lation can be treated with muscle relaxants (e.g., succi-
nylcholine 50-100 mg i.v., i.m.).

Respiratory depression

Respiratory depression is a common phenomenon
of all p-opioid agonists in clinical use. These drugs
reduce the breathing rate, delay exhalation, and pro-
mote an irregular breathing rhythm. Opioids reduce
the responsiveness to increasing CO, by elevating
the end-tidal pCO, threshold and attenuating the hy-
poxic ventilation response. The fundamental drive
for respiration is located in respiratory centers of the
brainstem that consist of different groups of neuronal
networks with a high density of p-opioid receptors.
Life-threatening respiratory arrest can be reversed by
titration with the i.v. opioid antagonist naloxone (e.g.,
0.4—0.8—1.2 mg).

Antitussive effects

In addition to respiratory depression, opioids suppress
the coughing reflex, which is therapeutically produced
by antitussive drugs like codeine, noscapine, and dex-
tromethorphan (e.g., codeine 5-10-30 mg orally). The
main antitussive effect of opioids is regulated by opioid
receptors within the medulla.

Gastrointestinal effects

Opioid side effects on the gastrointestinal system are
well known. In general, opioids evoke nausea and
vomiting, reduce gastrointestinal motility, increase
circular contractions, decrease gastrointestinal mu-
cus secretion, and increase fluid absorption, which
eventually results in constipation. In addition, they
cause smooth muscle spasms of the gallbladder, bili-
ary tract, and urinary bladder, resulting in increased
pressure and bile retention or urinary retention. These
gastrointestinal effects of opioids are mainly due to
the involvement of peripheral opioid receptors in the
mesenteric and submucous plexus, and are due to a
lesser extent to central opioid receptors. Therefore, ti-
tration with methylnaltrexone (100-150-300 mg oral-
ly), which does not penetrate into the central nervous
system, successfully attenuates opioid-induced consti-
pation. More common practice, however, is the coad-
ministration of laxatives such as lactulose (3 x 10 mg
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to 3 x 40 mg/day orally), which is mandatory during
chronic opioid use.

Pruritus

Opioid-induced pruritus (itch) commonly occurs fol-
lowing systemic administration and even more com-
monly following intrathecal/epidural opioid adminis-
tration. Although pruritus may be due to a generalized
histamine release following the application of morphine,
it is also evoked by fentanyl, a poor histamine liberator.
The main mechanism is thought to be centrally medi-
ated in that inhibition of pain may unmask underlying
activity of pruritoreceptive neurons. Opioid-induced
pruritus can be successfully attenuated by naltrexone (6
mg orally) or with less impact on the analgesic effect by
mixed agonists such as nalbuphine (e.g., 4 mgi.v.).

Routes of opioid administration

Oral

The majority of opioids are easily absorbed from the
gastrointestinal tract with an oral bioavailability of 35%
(e.g., morphine) to 80% (e.g., oxycodone) entering the
circulation. However, they undergo to a high degree
(40-80%) immediate first-pass metabolism in the liver,
where glucuronic acid binding makes the drug inactive
and ready for renal excretion. Exceptions are metabo-
lites of morphine, e.g., morphine-6-glucuronide, which
is itself analgesic, or morphine-3-glucuronide, which
is neurotoxic and can accumulate during renal impair-
ment as well as cause serious side effects such as re-
spiratory depression or neurotoxicity. Oral opioids are
commonly available in two galenic preparations, an
immediate-release formula (onset: within 30 min, du-
ration: 4—6 hours) and an extended-release formula
(onset: 30—60 min, duration: 8—12 hours). There is pre-
liminary evidence for ethnic differences, e.g., between
Caucasians and Africans, with regard to the hepatic me-
tabolism of opioids, i.e., opioids exert a longer duration
of action in Africans. This may be due in part to specific
genetic subtypes of the hepatic enzyme cytochrome
P-450, and in part due to the individual patient’s lifestyle
and habits.

Intravenous/intramuscular/subcutaneous

These different forms of parenteral opioid application
follow the same goals: a convenient and reliable way of
application, a fast onset of analgesic effect, and bypass
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of hepatic metabolism. While intravenous application
gives immediate feedback about the analgesic effect, in-
tramuscular and subcutaneous routes of administration
have some delay (about 15-20 min) and should be given
on a fixed schedule to avoid large fluctuations in plasma
concentrations. The faster rise in opioid plasma con-
centration with parenteral versus enteral applications
enables better and more direct control of opioid effects;
however, it increases the risk of a sudden overdose with
sedation, respiratory depression, hypotension, and car-
diac arrest. After parenteral administration, a first phase
of opioid distribution within the central nervous system,
but also in other tissues such as fat and muscles, is fol-
lowed by a second, slower phase of redistribution from
fat and muscles into the circulation with the possibility
of the re-occurrence of some opioid effects. This phe-
nomenon is particularly important following repeated
administration.

Sublingual/nasal

Only highly lipophilic substances such as fentanyl and
buprenorphine can be administered by these routes,
because they easily penetrate the mucosa and are ab-
sorbed by the circulation. Time of onset of analgesia is
fast with fentanyl (0.05-0.3 mg; 5 min) but slower with
buprenorphine (0.2-0.4 mg; 30-60 min). However, the
duration of analgesia is much longer with buprenor-
phine (6—8 hours) than with fentanyl (15-45 min). Sim-
ilar to the other parenteral applications, there is no he-
patic first-pass metabolism.

Intrathecal/epidural

Opioids administered intrathecally or epidurally pen-
etrate into central nervous system structures depend-
ing on their chemical properties: less ionized, i.e. more
lipophilic, compounds such as sufentanil, fentanyl, or
alfentanil penetrate much (800 times) more easily than
more ionized, i.e. hydrophilic, compounds such as mor-
phine. While the lipophilic opioids are quickly taken up,
not only by the neuronal tissue, but also by epidural fat
and vessels, a substantial amount of morphine remains
within the cerebrospinal fluid for a prolonged period
of time (up to 12—24 hours) and is transported via its
rostral flow to the respiratory centers of the midbrain,
leading to delayed respiratory depression. The effects of
opioids within the central nervous system are terminat-
ed by their redistribution into the circulation and not by
their metabolism, which is negligible. Doses for epidu-
ral morphine, for example, are a bolus dose of 1.0-3.0
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Table 2
Equianalgesic doses of different routes of
administrations of opioids
Conversion
Drug Dose (mg) Factor
Morphine, oral 30 1
Morphine, i.v,, im.,, s.c. 10 0.3
Morphine, epidural 3 0.1
Morphine, intrathecal 0.3 0.01
Oxycodone, oral 20 1.5
Hydromorphone, oral 8 3.75
Methadone, oral 10 0.3
Tramadol, oral 150 0.2
Tramadol, i.v. 100 0.1
Meperidine, i.v. 75 0.13
Fentanyl, i.v. 0.1 100
Sufentanil, i.v. 0.01 1000
Buprenorphine, s.1. 0.3 100

mg, and a 24-h dose of 3.0-10 mg; and for intrathecal
morphine a bolus dose of 0.1-0.3 mg, and a 24-h dose
0f 0.3-1.0-5.0 mg.

Morphine

Morphine, a strong p-opioid agonist that is recommend-
ed in step 3 of the WHO ladder, is commonly used as
a reference for all other opioids. It can be applied by all
routes of administration. Morphine’s active metabolites
morphine-6-glucuronide and morphine-3-glucuronide
can increase side effects such as respiratory depression
and neurotoxicity (excitation syndrome: hyperalgesia,
myoclonia, epilepsia), particularly when accumulation
occurs due to impairment of renal function. Its main in-
dications of use are for postoperative and chronic malig-
nant pain; however, it is also used for other severe pain
conditions (e.g., colic pain, angina pectoris). In acute
pain states, morphine can be quickly titrated to optimal
pain relief by the parenteral route (e.g., i.v. boluses of
2.5-5 mg morphine), upon which the morphine plasma
concentration should be kept constant by regular timed
intervals of subsequent administrations (e.g., 6—12 mg
i.v. morphine/h). In chronic pain conditions, daily mor-
phine doses should be given in an extended-release
formula, and breakthrough pain is best treated by ad-
ministration of a fifth of the daily morphine dose in an
immediate-release formula. Regular monitoring of pain
intensity and morphine consumption is desirable.
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Oxycodone

Oxycodone is a strong oral p-opioid agonist belonging
to step 3 of the WHO ladder, with 1.5 times the anal-
gesic potency of morphine. Oxycodone has a high oral
bioavailability of 60—80%. It is metabolized in multiple
steps to different metabolites, of which oxymorphone
is the most active and 8 times more potent than mor-
phine. Oxycodone has a similar therapeutic profile to
morphine; however, it is only available as an oral ex-
tended-release formulation (10-80 mg tablets). Since
these tablets have a relatively high dose, they can be pul-
verized and made into an aqueous solution, which has
been misused for its euphoric effects by addicts.

Hydromorphone

Hydromorphone is a p-opioid agonist belonging to step
3 of the WHO ladder (strong opioids) with 4-5 times
the analgesic potency of morphine. After oral applica-
tion (single dose 4 mg), the onset of analgesia occurs af-
ter 30 min and lasts up to 4—6 hours. Because of its high
water solubility, it is available as both an oral and par-
enteral formulation (2 mg/1 amp.) that can be adminis-
tered i.v,, i.m., or s.c. Hydromorphone is extensively me-
tabolized in the liver, with metabolism of approximately
60% of the oral dose. The metabolite hydromorphone-
3-glucuronide can cause neurotoxic effects (excitation
syndrome: hyperalgesia, myoclonus, epilepsy), similar to
morphine-3-glucuronide.

Methadone

Methadone is a p-opioid receptor agonist with 0.3

times the analgesic potency of morphine. In addition
to its opioid receptor activity, it is also an antagonist
of the N-methyl-D-aspartate (NMDA) receptor, which
might be advantageous in chronic pain states such as
neuropathic pain in which the NMDA receptor seems
to be responsible for the persistent pain hypersensi-
tivity. Methadone is a lipophilic drug with good CNS
penetrability and high bioavailability (40-80%). It ex-
ists as an oral (5-40 mg tablets) and parenteral for-
mulation (levomethadone: 5 mg/mL). Methadone is
metabolized with no active metabolites by multiple
different enzymes of the liver in a highly variable
manner, which explains its broad variation of half-life
(up to 150 h) and makes regular dosing quite difficult
for patients. In general, pain relief is better obtained

43

with methadone doses that are 10% of the calculated
equianalgesic doses of conventional opioids. Excretion
occurs almost entirely in the feces, which makes it a
good candidate for patients with renal failure. Metha-
done has a much lower propensity for euphoric effects
and is therefore used in maintenance programs for
drug addicts. In addition, there is incomplete cross-
tolerance to other opioids. Unfortunately, methadone
has the potential to initiate Torsades de Pointes, a po-
tentially fatal arrhythmia caused by a lengthening of
the QT interval in the ECG.

Tramadol

Tramadol, a weak opioid, belongs to step 2 of the
WHO ladder. Tramadol itself binds to norepinephrine
and serotonin reuptake inhibitors, which increases lo-
cal concentrations of norepinephrine and serotonin,
leading to subsequent pain inhibition. In addition, one
of its metabolites (M1) binds to the p-opioid receptor,
which elicits additional analgesia. Tramadol has a high
bioavailability of 60% and 0.2 times the analgesic po-
tency of morphine. Since the opioid component is de-
pendent on hepatic metabolism to the M1 compound,
genetic variations may differentiate poor from exten-
sive metabolizers, and hence the respective differences
in analgesic effects. Tramadol exists as an oral (50—
100-150-200 mg tablets) and parenteral formulation
(50-100 mg). As with all opioids, hepatic and renal
impairment may lead to accumulation of the drug with
an increased risk of respiratory depression. Because of
potential interactions, tramadol should not be given
together with monoamine oxidase inhibitors, since the
combination may produce severe respiratory depres-
sion, hyperpyrexia, central nervous system excitation,
delirium, and seizures.

Meperidine

Meperidine, a weak p-opioid agonist, belongs to step 2
of the WHO ladder with 0.13 times the analgesic po-
tency of morphine and significant anticholinergic and
local anesthetic properties. Meperidine is most often
used postoperatively, since in addition to its analgesic
effects, it has anti-shivering properties. Meperidine ex-
ists as an oral (50 mg/mL solution) and parenteral for-
mulation (50-100 mg/2 mL). It is metabolized in the
liver to normeperidine with a half-life of 15-30 hours,
and has significant neurotoxic properties. Meperidine
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should not be given to patients being treated with
monoamine oxidase inhibitors (MAOI), since the
combination may produce severe respiratory depres-
sion, hyperpyrexia, central nervous system excitation,
delirium, and seizures.

Fentanyl

Fentanyl, a strong p-opioid agonist, belongs to step 3 of
the WHO ladder with 80-100 times the analgesic po-
tency of morphine. Fentanyl mainly exists as a paren-
teral formulation (0.1 mg/2 mL); however, sublingual
application is sometimes used. A transdermal applica-
tion system is widely used in industrial countries, but
because of its costs and the delayed delivery system
with additional risks (delayed respiratory depression), it
may only be of use in rare cases. Fentanyl is metabo-
lized in the liver to inactive metabolites. The rapid on-
set, high potency, and short duration of fentanyl is an
advantage in the titration and controllability of periop-
erative pain. However, incorrect use may lead to large
fluctuations in plasma concentration and increase the
risk of psychological dependence and addiction. Impor-
tantly, repeated administration of fentanyl may lead to
drug accumulation due to redistribution from fat and
muscle tissue into the circulation with increased risk of
respiratory depression.

Sufentanil

Sufentanil, a very strong p-opioid agonist, with 800—
1000 times the analgesic potency of morphine, is ex-
clusively available as a parenteral formulation (0.25
mg/5 mL) and can be given i.v. (10—100 pg boluses)
as well as epidurally (initially: 5-10 pg, repeated bo-
lus: 0.5-1 pg). Because of its very high potency, suf-
entanil is mainly used intraoperatively. In comparison
to fentanyl, it is much less prone to drug accumula-
tion, because of its low tissue distribution, low pro-
tein binding, and high hepatic metabolization rate to
inactive metabolites.

Buprenorphine

Buprenorphine belongs to the mixed agonist/antago-
nist opioids binding to p- and k-opioid receptors. It
usually has a slow onset (45—90 min), a delayed maxi-
mal effect (3 hours), and a long duration of action
(8—10 hours). Buprenorphine is available as sublingual
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(s.) (0.2-0.4 mg capsules) and parenteral (0.3 mg/
mL) formulations. Its metabolites are inactive and are
mainly excreted via the biliary duct. Oral bioavailabil-
ity is 20-30% and sublingual bioavailability is 30—60%.
For acute pain, 0.2—-0.4 mg s.l. buprenorphine or 0.15
mg i.v. is applied every 4—6 hours. Because of its very
stable and long duration of action, buprenorphine is
used for substitution therapy for drug addicts (4—32
mg/daily). Similar to fentanyl, there is a transdermal
application system. Buprenorphine’s respiratory de-
pressant effects are reversed only by relatively large
and repeated doses of naloxone (2—4 mg).

Naloxone/naltrexone

Both substances are classical opioid receptor antago-
nists with a preference for p-opioid receptors. Naloxone
is available only as a parenteral formulation (0.4 mg/1
mL), and it has a fast onset (within 5 min) and a short
duration (30-60—90 min) of action. It is commonly used
preoperatively to treat opioid overdosing and needs to
be titrated and administered repeatedly under constant
monitoring. Naltrexone exists only as an oral formula-
tion (50 mg/tablet) with a delayed onset (within 60 min)
and a long duration (12-24 h) of action. Naltrexone is
mainly used for maintenance treatment for alcohol and
drug dependence. Both substances can precipitate acute
life-threatening withdrawal symptoms when improperly
used, e.g., hyperexcitability, delirium, hallucinations, hy-
peralgesia, hypertension, tachycardia, arrhythmia, and
increased sweating.

Pearls of wisdom

+ Although they have been available for almost
200 years, opioids still remain the mainstay of
pain management. While opioids are effective
in most postoperative and cancer patients, and
in some patients with neuropathic pain, most
other noncancer pain is hardly responsive to
opioid medication.

+ While opioids are regarded with a lot of preju-
dice because of their side effects and abuse po-
tential, clinical practice and research have dem-
onstrated in the last few decades that opioid
medication for short- and long-term treatment
can be accomplished safely. There is no evidence
about a differential indication of the opioids
available. Consequently, availability, costs, and
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personal experience should be the guiding prin-
ciples when choosing an opioid.

+ Because there is—as opposed to most drugs
used in medicine—no organ toxicity, even at
high doses and with long-term treatment, and
because some important side effects diminish
over time and other potential harmful side ef-
fects may be avoided with correct use, it may
be that opioids will remain the mainstay of pain
management for most of our patients for some
time to come.
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Chapter 8
Principles of Palliative Care

Lukas Radbruch and Julia Downing

What is palliative care?

Palliative care is an approach that improves the quality
of life of patients and their families facing the problems
associated with life-threatening illness, through the pre-
vention and relief of suffering by means of early identifi-
cation and impeccable assessment and treatment of pain
and other problems, physical, psychosocial, and spiritual.
This widely accepted definition of the World Health Or-
ganization from 2002 includes some changes compared
to an older WHO definition from 1990. The definition
explains and reinforces the holistic approach, which not
only covers the physical symptoms, but extends to other
dimensions and aims of care for patients as they suffers
now with their disease, with their own personal story,
and in their actual setting and social context.

The WHO provides a similar definition for pal-
liative care for children—the active total care of the child’s
body, mind, and spirit—and also involves giving support
to the family. It begins when illness is diagnosed, and
continues regardless of whether or not a child receives
treatment directed at the disease. Health providers must
evaluate and alleviate a child’s physical, psychological, and
social distress. Effective children’s palliative care requires
a broad multidisciplinary approach that includes the fam-
ily and makes use of available community resources; it can
be successfully implemented even if resources are limited.
It can be provided in tertiary care facilities, in community
health centers, and wherever children call home.

What are the principles
of palliative care?

Palliative care is a philosophy of care that is applicable
from diagnosis (or beforehand as appropriate) until
death and then into bereavement care for the family.
Often palliative care is seen as focusing on end-of-life
care only, and while this is an important aspect of pallia-
tive care, it is only one component of the continuum of
care that should be provided. It is focused on the needs
of the patient, their families and carers. It is the provi-
sion of comprehensive holistic care with the patient at
the center of that care, and is dependent on attitudes,
expertise, and understanding. It is a philosophy that can
be applied anywhere—across a range of skills, settings,
and diseases. The WHO has outlined several principles
that underpin the provision of palliative care, including
statements that palliative care:
+ Provides relief from pain and other distressing
symptoms;
+ Affirms life and regards dying as a normal process;
+ Intends neither to hasten nor postpone death;
+ Integrates the psychological and spiritual aspects
of patient care;
+ Offers a support system to help patients live as
actively as possible until death;
+ Offers a support system to help the family
cope during the patient’s illness and in their
own bereavement;
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+ Uses a team approach to address the needs of pa-
tients and their families, including bereavement
counseling if indicated;

+ Will enhance quality of life, and may also posi-
tively influence the course of illness;

+ Is applicable early in the course of illness, in con-
junction with other therapies that are intended to
prolong life, such as chemotherapy, radiation, or
antiretroviral therapy, and includes those investi-
gations needed to better understand and manage
distressing clinical complications.

How is palliative care provided?

Palliative care can be provided across a range of care
settings and models, including home-based care, facili-
ty-based care, inpatient and day care. Care can be pro-
vided in specialist as well as general settings and should,
where possible, be integrated into existing health struc-
tures. The concept of palliative care should be adapted
to reflect local traditions, beliefs, and cultures—all of
which vary from community to community and from
country to country.

Palliative care is holistic and comprehensive,
and thus ideally it should be delivered by a multidisci-
plinary team of care givers, working closely together
and defining treatment goals and care plans together
with the patient and his or her family. In many re-
source-poor countries the multidisciplinary care team
will include community workers and traditional healers
as well as nurses, doctors, and other health care profes-
sionals. Nurses have a key role in the provision of pal-
liative care due to their availability within resource-poor
settings, and they are often the coordinators of the mul-
tidisciplinary team. The health care professional may be
working alone with little support from others, particu-
larly in rural settings. Community health workers and
volunteers can provide support to the health workers
and have been trained with good effect to support them
with basic medical care. In many resource-limited set-
tings, community workers and volunteers are indispens-
able for the provision of palliative care and in particular
with regard to social support for patients.

There are however, specific situations where
professional support from peers or from a team is re-
quired. Ethical decision-making in complex situations,
disagreeable patients or families, or family systems with
complex conflicts may trigger a need for such support.
For health care professionals working on their own it

Lukas Radbruch and Julia Downing

is very helpful to identify peers or a support team on
which they can fall back if needed, to discuss problems,
share responsibility, or get emotional support. This sup-
port will enable them to continue in their work for the
benefit of the patients.

Case report

Grace is a 43-year-old widow. Her husband died from
an “unknown cause” 4 years ago, and she has been
bringing up her two children, who are aged 12 and 14,
on her own since then. One year ago she noticed that
she was getting pain on micturition and that her peri-
ods had become irregular and that she was bleeding
mid-cycle. She did not seek medical help initially as
she thought that this was just part of getting older, and
culturally it was not appropriate to discuss such prob-
lems with anyone. Six months later, having been to visit
a traditional healer first, and not responding to their
treatment, she eventually visited her local health center
as the pain was getting very bad; she was experiencing
bleeding and found that she was unable to keep herself
clean and free from odor. On examination at the lo-
cal health center she was referred to the district hospi-
tal, from where she was referred to the national cancer
center, where she was diagnosed as having a fungating
cervical tumor. Initial diagnosis was of a Stage IV cer-
vical carcinoma, which had spread to her lymph nodes,
her pelvis, and her liver. Treatment with surgery was no
longer an option, and chemotherapy was not available,
so five fractions of palliative radiotherapy was given to
try and reduce the pain and the bleeding. She had lost
weight over the past 6 months and was suffering from
fatigue. While she was an inpatient in the cancer unit
she was seen by the local palliative care team because of
severe pain in the pelvis and lower back. Pain manage-
ment included low-fraction radiotherapy and she was
commenced on 5 mg oral morphine every 4 hours. This
dose was increased gradually to 35 mg of oral morphine
every 4 hours with a prescribed rescue dose as required.
This regime was combined with 12.5 mg amitryptiline
at night for neuropathic pain, and it resulted in signifi-
cant pain relief. She was also prescribed an antiemetic
for nausea and a laxative to prevent her from becom-
ing constipated from the morphine, and to soften her
stool to reduce discomfort from the fungating wound on
defecation. With the radiotherapy along with a cleans-
ing regimen as well as use of topical metronidazole, the
odor disappeared and she felt more comfortable.
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The national cancer unit was based in the capi-
tal city over 250 km away from her village, and once her
pain was controlled and the radiotherapy was finished,
she wanted to go back home. As well as being nearer to
her children, she could not afford the expense of being in
hospital, and she was worried that the children would
not be being looked after properly by her elderly mother-
in-law. She was aware of her diagnosis of cancer, and the
doctors were concerned that she might have an underly-
ing condition of HIV, particularly as her husband had
died of “unknown causes” She was, however, reluctant to
have an HIV test due to the stigma that she may experi-
ence if it came back positive, and due to the advanced
stage of her disease, having an HIV diagnosis was unlike-
ly to alter the course of treatment. She was worried about
the future of her two children aged 12 and 14 years, and
concerned whether her mother-in-law would be able to
support them if she died. These problems were addressed
with repeated talks with Grace about issues surrounding
the health of her children, both of whom seemed to be in
good health. Grace was referred to a local home-based
care team in her village and was advised as to how she
could continue to access oral morphine for pain control,
and she was discharged 10 days after having been admit-
ted. She was supported by the home care team, the com-
munity, and spiritual leaders at home until she died 5
weeks later with her symptoms under control and having
made arrangements for her children’s care.

This case report emphasizes what palliative
care is about. It is about management of pain and oth-
er symptoms, but it is also about psychological, social
and spiritual problems. It is about the coordination
and continuity of care in different settings and across
the disease trajectory. It is about interdisciplinary and
cross-sectional team work involving staft from different
health care professions as well as volunteer services, in-
cluding caregivers in their role as partners in the team
as well as in their role as family members who require
care and support.

How important is the assessment
of the patient?

A thorough baseline assessment before the initiation of
palliative care interventions as well as regular follow-up
evaluations are paramount to ensuring adequate relief
of symptoms and distress, and to adapting treatment
to the individual patient. The initial assessment will de-
scribe the needs of the patient and form the basis not
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only for a drug regimen, but also for a palliative care
plan tailored to individual needs and the patient’s situa-
tion and context. It is also important to try to assess the
cause of any pain or symptoms that the individual might
be experiencing, and if the cause is treatable, e.g., an op-
portunistic infection, then it is important to treat the
cause as well as manage the symptom.

What should be done for baseline
assessment?

The baseline assessment should include a minimum
set of information elicited by the health professional
to help provide information about the context of care,
e.g., age, sex, underlying disease, care setting, ongoing
therapy (medical as well as traditional and comple-
mentary therapies), and previous treatments. The de-
scription of the care setting should include where the
patient lives, who provides care, how many people
there are at home, and an overview of financial and
emotional resources and the needs of the patient and
family. A sociogram can offer a rapid overview of fam-
ily relations, and important events in the family history
including any history of illness.
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Fig. 1. Sociogram of a family setting of a woman with malignant
melanoma.

Along with information about the context of
care, the baseline assessment should not be restricted
to physical symptoms, but should include several di-
mensions: physical, psychological, social, and spiritual
deficits and resources. Many symptoms such as pain,
dyspnea (difficulty breathing), nausea, or fatigue depend
on subjective feelings rather than on objective measur-
able parameters, and so self-assessment by the patient
is preferable. Self-assessment can be done with short
symptom checklists such as the Edmonton Symptom
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Assessment Score (ESAS), which uses numerical rating
scales (NRS) or visual analogue scales (VAS) to assess
intensity of the most important symptoms. The pallia-
tive care outcome score (POS) is a more comprehensive
instrument that tries to include all dimensions of care
in 12 questions. An African version has been developed
that has been used with good effect in resource-poor
settings. However, many patients with advanced dis-
eases and with declining cognitive and physical function
will not be able to complete even short self-assessment
instruments. Assessment by caregivers or staff is usually
a close substitute for the patient’s self-assessment and
should be implemented for such patients.

Assessment of psychological, spiritual, and so-
cial issues can be more complex, with limited tools be-
ing available to aid the health care professional. How-
ever, simple tools can be used for this purpose, such as
FICA for assessing spiritual needs, i.e., Faith or beliefs,
Importance and influence, Community, and Addressing
the issues.

Performance status is an important parameter
because it predicts needs. Performance status is also
well suited for evaluation and monitoring of services, as
it describes the patient population cared for. The East-
ern Cooperative Oncology Group (ECOG) Score is an
easy four-step categorical scale which is also imple-
mented in the POS (Fig. 2).

0 = Fully active, able to carry on all pre-disease performance
without restriction.

1 = Restricted in physically strenuous activity but ambulatory and
able to carry out light work, e.g., light housework, office work.

2 = Ambulatory and capable of all self-care but unable to carry
out any work activities. Up and about more than 50% of waking
hours.

3 = Capable of only limited self-care, confined to a bed or chair
more than 50% of waking hours.

4 = Completely disabled. Cannot carry on any self-care. Totally
confined to a bed or chair.

Fig. 2. Eastern Cooperative Oncology Group (ECOG) Scale.

What follow-up assessments are
needed for re-evaluation?

Assessment is an ongoing process, and so after the initi-
ation of treatment, regular re-evaluation is very impor-
tant. The efficacy of any treatment given for symptom
relief has to be monitored, and the treatment, includ-
ing drug regimen, has to be adapted according to its ef-
fect. After the initial phase, with stable symptom relief,
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regular re-assessment should be maintained, as further
deterioration from the underlying disease is to be ex-
pected. Cancer patients or HIV/AIDS patients receiving
palliative care should be seen weekly, or at least monthly
if the situation is stable, by the health care professional.
Follow-up assessments can be brief, but should include
short symptom checklists to monitor whether new
symptoms have appeared. Treatment for new symptoms
and problems should be initiated. The POS can be used
on a regular basis to assess the patient’s status, and on-
going therapies should also be re-evaluated regularly, to
see whether they still are indicated or whether careful
dose reduction or even withdrawal might be advisable.
However, it should be noted that often drugs for the re-
lief of pain, dyspnea, and other symptoms must be con-
tinued until the time of death. Symptomatic treatment
can be discontinued if treatment of an underlying cause
of the symptoms is possible (for example an opportunis-
tic infection in patients with HIV/AIDS).

Following the death of the patient, an evaluation
of the overall efficacy of the palliative care delivered is
useful for quality assurance purposes. The easiest way
is to ask caregivers and family members for an overall
evaluation of the patient’s care a few weeks or months
after the death of the patient, using a simple categori-
cal scale (overall satisfaction with care: very unsatisfied,
unsatisfied, neither unsatisfied nor satisfied, satisfied, or
very satisfied).

Symptom relief

Why is symptom relief so important?

Management of pain and other symptoms is an essen-
tial part of palliative care. With progression of the un-
derlying disease, most patients suffer from physical and
psychological symptoms. Cancer, HIV/AIDS, and other
chronic infections such as tuberculosis may result in a
plethora of symptoms, with severe impairment from
pain, dyspnea, nausea and vomiting, constipation, or
confusion. Most patients with advanced disease and
limited life expectancy suffer from weakness and tired-
ness (fatigue), caused either by the disease or its treat-
ment. Coping with the diagnosis and prognosis may
lead to spiritual and psychological distress, anxiety, and
depression. These symptoms can be treated, and with
the alleviation of the symptom load, quality of life will
be restored.

The following section will provide an overview
on the management of the most important and most
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frequent symptoms (Table 1). More detailed informa-
tion on assessment and treatment of symptoms and on
other areas of palliative care can be found in the clinical
guide to supportive and palliative care for HIV/AIDS in
sub-Saharan Africa, and in the WHO Integrated Man-
agement of Adult Illnesses Palliative Care module and
related materials.

Pain management in palliative care follows the
rules of cancer pain management, with analgesic medi-
cations according to the principles of the World Health
Organization at the center of the therapeutic approach.
Opioids such as oral morphine are the mainstay of pain
management in palliative care in low-resource settings
because they are relatively inexpensive and because ef-
fective palliative care is not possible without the avail-
ability of a potent opioid. Detailed information is avail-
able in Chapter 6.

Is treatment of other symptoms similar
to pain management?

Whilst there is no similar tool to the WHO analgesic
ladder to help treat other symptoms, many of the prin-
ciples applied to the pain management can also be ap-
plied to other symptoms. For example, reverse what is
reversible and treat the underlying cause without in-
creasing the symptoms; use nonpharmacological drug
interventions—adjunctively or alone, as appropriate;
use medications specific to the types of symptoms; and
address associated psychosocial distress. Medication
for symptom management should also be given by the
clock according to the different dosages available and
where possible by mouth, thus making it easier for peo-
ple to continue with their medications at home, where
there is no health professional to give them injections.

How should you treat dyspnea?

Whereas opioids are well established as the mainstay
of pain management, it is less well known that opioids
also are very effective for the treatment of dyspnea.
In opioid-naive patients, oral morphine (5-10 mg) or
subcutaneous morphine (2.5-5 mg) will provide quick
relief and may be repeated as required. Other opioids
can be used for this indication as well, with equipo-
tent dosage. Patients already receiving opioids for pain
should have a dose increase to alleviate dyspnea. Con-
tinuous dyspnea should be treated with a continuous
opioid medication, following similar dose-finding rules
as for pain management, although mostly with lower
starting dosages.
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Respiratory depression is a side effect of opi-
oids, but it does not contradict the use of opioids for
dyspnea. Dyspnea is most often related to elevated car-
bon dioxide in the arterial blood, and less to reduced
oxygen. Opioids diminish the regulatory drive caused by
elevated carbon dioxide levels, and in consequence pa-
tients will feel less hunger for air, even if breathing is not
improved. Opioids also reduce pain and anxiety, thus al-
leviating stress-induced dyspnea.

Dyspnea in cancer patients may also be caused
by mechanical impairment, for example from pleu-
ral effusion. Mechanical release with pleural puncture
will produce rapid relief. Dyspnea can also be related
to severe anemia, leading to reduced oxygen transport
capacity in the blood, and blood transfusions will alle-
viate dyspnea in severely anemic patients, though most
often only for a few days until the hemoglobin count
falls again. Oxygen will be helpful for control of dyspnea
only in a minority of patients; however, other nonphar-
macological interventions may help, such as reposition-
ing of patients e.g., sitting in an upright position.

In most patients simple measures such as com-
forting care, allowing free flow of air, for example by
opening a window or providing a small ventilator or fan,
will be very effective in the treatment of dyspnea.

How should you treat nausea?

Nausea and vomiting can be treated with antiemetics
such as metoclopramide or low-dose neuroleptics such
as haloperidol. Corticosteroids can be most effective if
gastrointestinal symptoms are caused by mechanical
obstruction from inflammation or cancer. Nondrug in-
terventions include nutritional counseling. Acupunc-
ture or acupressure at the inner side of the forearm
(acupuncture point “Neiguan”) is very effective in some
patients and has been proven to be as effective as anti-
emetic drugs in clinical trials.

How should you treat constipation?

Constipation may be caused by intestinal manifestations
of the underlying disease, by drugs such as opioids or an-
tidepressants, but also by inactivity, a low-fiber diet, or
low fluid intake. Prophylactic treatment with laxatives
should be prescribed for every patient receiving chronic
opioid therapy. In contrast to other adverse events such
as sedation, which most patients report only for the first
few days after initiation of opioid therapy or a dose in-
crease, patients do not develop tolerance to constipa-
tion. The peripheral opioid antagonist methylnaltrexone
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Table 1
The essence of symptom control:
first-line medication for predominant symptoms
Medication Dosage Drug Class Comments

Dyspnea

Morphine As required, or 10-30 Opioid (p-agonist) AE: constipation, nausea, sedation,
mg/d initially p.o., titrate cognitive impairment
to effect; maximum dosage
may exceed 600 mg/d

Hydromorphone As required, or 4-8 mg/d | Opioid (p-agonist) AE: constipation, nausea, sedation,
initially p.o., titrate to cognitive impairment
effect, maximum dosage
may exceed 100 mg/d

Lorazepam As required, or 1-5mg/d | Benzodiazepine Cumulation with repeated use

sublingual

Respiratory Tract Secretions

Hyoscine butylbromide (butyl-
scopolamine)

As required, 20—-40 mg s.c.
(4-hourly)

Antimuscarinergic drug (periph-
eral action)

No antiemetic effect

Hyoscine hydrobromide
(scopolamine)

As required, 400 pg s.c.

Antimuscarinergic drug (central
and peripheral action)

Antiemetic effect;
AE: sedation

Nausea and Vomiting

Metoclopramide 30 mg/d; high dose: up to | 5-HT, antagonist Extrapyramidal AE; do not use in pa-
180 mg/d tients with gastrointestinal obstruction!

Haloperidol 2 mg/d up to 5 mg/d Neuroleptic drug Extrapyramidal AE

Constipation

Macrogol 1 bag orally

Sodium picosulfate

10-40 drops orally

action)

Octreotide 0.3-0.6 mg/d s.c. Reduces gastrointestinal secretions
effectively, indicated for patients with
gastrointestinal obstruction

Methylnaltrexone 0.8-1.2 mg/d Opioid antagonist (peripheral Effective for opioid-induced constipa-

tion

Fatigue, Weakness

tially, stepwise increase to
30 (40) mg/d

Dexamethasone 12-24 mg/d initially, Corticosteroid Gastric ulcers, hallucinations, night-
stepwise reduction after a mares, weight gain, only effective for a
couple of days restricted time period

Anxiety

Lorazepam 1-5 mg/d Benzodiazepine AE: paradoxical effects

Mirtazapine 15 mg initially, stepwise Antidepressant (SNRI) Also effective for treatment of panic at-
increase after 2—3 weeks tacks, pruritus; AE: sedation, increased
up to 45 mg/d appetite, liver dysfunction

Depression

Mirtazapine 15 mg initially, stepwise Antidepressant (SNRI) Also effective for treatment of anxiety,
increase after 2—3 weeks panic attacks, pruritus; AE: sedation,
up to 45 mg/d increased appetite, liver dysfunction

Methylphenidate 5 mg in the morning ini- Stimulant AE: agitation, restlessness, extrapyra-

midal effects, tachycardia, arrhythmia

Agitation, Confusion

Haloperidol

2 x 1 mg, up to 20 mg/d

Neuroleptic drug

AE: extrapyramidal effects

Levomepromazine (metho-
trimeprazine)

25-50 mg, up to 200 mg/d

Neuroleptic drug

AE: sedation, anticholinergic effects

Abbreviations: AE = adverse effect; SNRI = serotonin norepinephrine reuptake inhibitor.
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offers a selective and effective option for treatment of
opioid-induced constipation, but high costs will prevent
its use in resource-poor settings. Nondrug interventions
such as increased activity, more fluid intake, or change
of diet usually are very effective, if appropriate for the
patient’s condition.

How should you treat fatigue?

Fatigue has been named as the most frequent symp-
tom of cancer patients, and it is a predominant feature
in noncancer palliative care patients as well. As the
concept of fatigue is often not clearly understood by
patients or by all health care professionals, it is recom-
mended to consider the symptoms tiredness and weak-
ness instead of fatigue. However, there are only a few
medical interventions for these symptoms. Treatment
with erythropoietin, where available, has been used with
good effect in cancer patients, but in the palliative care
setting with reduced life expectancy there seems to be
no indication for erythropoietin. Drugs such as methyl-
phenidate and modafinil are under investigation. How-
ever, the most effective medication seems to be dexa-
methasone or other steroids. Their effect tends to wear
off within a few days or weeks, and often is accompa-
nied by adverse events, so steroids should be reserved
for situations where a clear goal is visible within a short
time frame, such as a family celebration.

Reduction of other medications may alleviate
tiredness dramatically, and a review of the drug regi-
men is advocated in patients with reduced performance
status, as many medications may not be required any
more. In selected patients with severe anemia, blood
transfusions are an option to reduce tiredness and
weakness, with repeated transfusions even over a pro-
longed period of time.

However, for most patients, nondrug interven-
tions will be effective, such as counseling, energy con-
serving and restoration strategies, and keeping a diary
of daily activities. Physical training has been shown to
reduce fatigue effectively. Physical activity is possible
even for patients with advanced disease, although it has
to be adapted to reduced performance status and cogni-
tive function.

How should you treat anxiety and depression?

Anxiety and depression are among the major psycho-
logical problems in palliative care. Patients facing the
diagnosis of an incurable disease and limited progno-
sis may have every right to feel anxious and depressed.
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However, these symptoms may overburden the patient
and will then require treatment to restore quality of life
for the remainder of the lifespan.

Anxiety may be most pronounced at night, pre-
venting sleep and adding to tiredness during the day.
Benzodiazepines at night provide a good night’s rest
and prevent endless brooding. Lorazepam offers a pro-
file with rapid onset and little hangover the next day, but
other sedatives will do as well. Treatment with benzo-
diazepines will also help with the treatment of dyspnea
and other symptoms, as these symptoms may have been
augmented by anxiety.

Some patients with advanced disease suffer
from major depression and require treatment with an-
tidepressants. Mirtazapine is included in the IAHPC list
of essential drugs for palliative care. Mirtazapine is also
indicated for anxiety and panic attacks, and has been
reported to alleviate pruritus. However, for treatment
of depression, other antidepressants will do as well. Se-
lective serotonin reuptake inhibitors (SSRIs) should be
preferred as they produce less side effects compared to
older tricyclic antidepressants. Effect of antidepressant
therapy usually will take 2—3 weeks, and as treatment
should be started at a low dose with stepwise titration
until effective, many patients with reduced life expec-
tancy will not live long enough to benefit from antide-
pressants. For these patients methylphenidate is an al-
ternative, as the onset of action takes only a few hours.

However, many patients will suffer not from
major depression, but from feeling depressed, which
is not the same. A feeling of sadness and grief may be
completely appropriate and may even help with coping
with the disease. Treatment with antidepressants for
these patients may impede coping and add burdensome
side effects such as dry mouth or constipation. The de-
cision to treat depression therefore requires careful bal-
ancing of effectiveness and side effects.

How should you treat agitation and confusion?

In the final phase of life, agitation and confusion are
frequent symptoms that can cause considerable stress
not only on the patient, but also on caregivers and staff.
Neurological causes may include focal seizures, isch-
emic insult, cerebral bleeding, or brain metastases.
Many drugs as well as withdrawal of drugs or more fre-
quently of alcohol may lead to delirium, typically with
fluctuating symptomatology after sudden onset. Fever,
infection, electrolyte disturbance such as hypercalcemia,
or dehydration also may trigger or aggravate delirium.
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Neuroleptic medication may be required, with halo-
peridol as a first-line approach. High dosages may be
required, with doses as high as 20-30 mg per day. Oth-
er neuroleptics such as levomepromazine have more
sedative properties and may be beneficial in severely
agitated patients. For patients with HIV disease, HIV-
related brain impairment can cause agitation and confu-
sion earlier on in the disease trajectory, and thus similar
symptoms may have to be controlled prior to the final
phase of life.

Emergency interventions

What constitutes an emergency

in palliative care?

Exacerbation of pain and other symptoms as well as se-
vere psychological distress with anxiety or even panic
may lead to emergency situations that require immedi-
ate action. In these emergencies, the onset of symptom
relief should not be delayed unduly by prolonged assess-
ment or differential diagnosis. However, the usual medi-
cal emergency procedures may also be detrimental, for
example when pain exacerbation leads to a hospital ad-
mission with transport time as well as radiographic and
laboratory investigations, but without analgesic inter-
vention or comforting care.

Emergencies that have to be treated rapidly and
adequately are exacerbations of preexisting symptoms,
new symptoms with sudden and intense onset, or rare
complications such as massive hemorrhage. Individual
treatment plans in palliative care should try to foresee
such emergencies and provide adequate interventions.
Prescription (or even better, provision) of rescue medi-
cation for emergencies is especially important when
health care professionals are not available out of office

Lukas Radbruch and Julia Downing

hours, and care has to be delivered by auxiliary staff or
family caregivers.

What is rescue or breakthrough medication?

Rescue or breakthrough medication should be pre-
scribed for patients with advanced disease, where ex-
acerbations of pain or other symptoms are possible,
and rapid treatment of these exacerbations is required.
Rescue medications can include different drugs, but
for most patients they should include at least an opi-
oid with fast onset for treatment of pain, dyspnea, and
anxiety as well as a benzodiazepine such as lorazepam
for the treatment of dyspnea, anxiety, and agitation
(Table 2).

Respiratory secretions may lead to labored
breathing in dying patients, and may cause distress in
patients as well as in caregivers. Anticholinergic drugs
such as hyoscine butylbromide may alleviate this “death
rattle” quickly.

For all drug interventions, the route of admin-
istration should be considered. Oral application may
be much easier if no professional help is available, but
in some patients oral intake is not possible. Opioids as
well as many other drugs used in palliative care can be
injected subcutaneously, with little risk of complications
and with a faster onset of action than with oral applica-
tion. Intravenous application offers the option for rapid
titration with small bolus administrations if trained staft
are available.

What should be done in the case
of massive hemorrhage?

Cancer growth in the skin or mucous membranes may
lead to excessive bleeding if major blood vessels are
ruptured. This can manifest with sudden onset or with

Table 2
The essence of symptom control: emergency intervention

Medication Dosage

Drug Class Comments

Rescue Medication (Given as Required)

Morphine 10 mg 10-20 mg orally

10 mg s.c. (or i.v. in small steps)

Opioid (p-agonist) Indication: pain, dyspnea

or 3—5 mg bolus as required

Hydromorphone 1.3-2.6 mg orally Opioid (p-agonist) Indication: pain, dyspnea

2—-4 mgs.c.
Hyoscine butylbromide 40 mg | 20 mg s.c. Antimuscarinergic drug | Indication: respiratory tract secretions
Lorazepam 1 mg 1 mg sublingually Benzodiazepine Indication: agitation, anxiety
Palliative Sedation
Midazolam 3-5mg/hs.c, iv. Benzodiazepine Paradoxical effect/

inadequate effect
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increasing intensity, or with sudden vomiting of clot-
ted blood from gastrointestinal bleeding. With minor
bleeding sometimes blood transfusions may be indicat-
ed. For more severe bleeding, benzodiazepines or mor-
phine via subcutaneous bolus administration may be in-
dicated, but often they will not take effect fast enough.
With massive hemorrhage the patient will quickly be-
come unconscious and die with little distress, and treat-
ment should be restricted to comfort measures. Enough
towels or similar material should be available to cover
the blood.

What is palliative sedation?

Rarely, patients with extreme distress from pain, dys-
pnea, agitation, or other symptoms that are resistant
to palliative treatment, or do not respond fast enough
to adequate interventions, should be offered palliative
sedation. This means that benzodiazepines are used
to lower the level of consciousness until distress is re-
lieved. In some patients deep sedation is required, ren-
dering the patient unconsciousness. However, for other
patients mild sedation may be enough, so that patients
can be roused and can interact with families and staff to
some degree. Intravenous or subcutaneous midazolam
is used most often, as it can be titrated to effect easily.

It should be realized that palliative sedation is
the last resort if symptomatic treatment fails. Before
the initiation of this treatment, other treatment op-
tions have to be considered, and the priorities of the
patient should be clarified. Some patients prefer to suf-
fer from physical symptoms instead of losing cognitive
capacity, and sedation should only be initiated if the
patient agrees. Effective services will find an indication
for sedation in only a few selected patients with very
severe symptoms.
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Psychosocial and spiritual care

What is the impact of psychosocial issues
on medical care?

Psychosocial issues are often neglected by medical staff,
even though they are paramount for many patients.
Fears about the progression of the disease, about death
and dying, about financial problems, or about stigmati-
zation with diseases such as HIV/AIDS may overwhelm
patients, alienate them from their family and friends,
and often aggravate the impact of physical symptoms.
For most patients in resource-poor countries the loss of
support is an immediate implication of a life-threaten-
ing disease, often endangering the survival of the patient
as well as of the family. Social support that provides the
means to sustain basic requirements is as mandatory as
the medical treatment of symptoms.

Most patients with life-threatening disease also
have spiritual needs, depending on their religious back-
ground and cultural setting. Spiritual support from
caregivers as well as from specialized staff, for example
religious leaders, may be helpful.

How do you communicate bad news?

Palliative care staff should have special communication
skills. Health care professionals should be able to col-
laborate with other staff and volunteers who care for the
patient, and agree on treatment regimens and common
goals for the patient. They must also be able to commu-
nicate with patients and families on difficult topics, for
example ethical decisions such as treatment withdrawal
or withholding of treatment. Specific models are avail-
able, for example the SPIKES model for breaking bad
news (Table 3).

Table 3
SPIKES model for breaking bad news

Setting Choose the setting for the talk, talk on same eye level with patient, avoid disturbances and
interruptions, allow for family members to be present.

Perception Check the capacity of the patient, impairment from medication or from disease, or from
interaction with family members, use verbal and nonverbal cues for perception.

Invitation Ask the patient about his level of information, what does he know about his disease and
about the topic of the talk, and ask the patient how much he wants to know.

Knowledge Inform the patient about the bad news, in a structured way with clear terminology, allow
for questions and give as many details as the patient requires.

Empathy Leave time for emotional reactions of the patient, explore emotional reactions and react
empathically.

Summary Provide a concise summary, if possible with some written summary, and offer a follow-up
talk if possible.
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How do you provide bereavement support?

Bereavement support is an important, yet often forgot-
ten, part of palliative care provision, which should not
end with the death of the patient. Grief and loss are
expressed in a multiplicity of words and languages by
different peoples. A wealth of diverse ritual serves to
guide people in societies through the grief process, and
it is important for the health professional to be aware
of such rituals. Grief not only affects relatives, but also
patients themselves, who may experience anticipatory
grief prior to their death as they grieve the various loss-
es that they are experiencing such as the loss of their
future and the loss of seeing their children grow up. Pa-
tients need support to work through some of these is-
sues prior to their death and to plan for the future of
their loved ones, where possible.

Many different factors can affect the bereave-
ment process for family members, including their re-
lationship with the person who died, the way that they
died, whether they were experiencing symptoms and
were seen to be suffering, stigma, a lack of disclosure
about their illness, local cultural practices and beliefs,
personality traits, other stresses that they may also be
experiencing, and bereavement overload if they have
lost several friends and relatives in a short space of time.
Ongoing bereavement support may be provided to rela-
tives, either by the palliative care team or by referral to
local community networks and support systems. It is
important that the need for bereavement support be
recognized and support provided as appropriate.

Ethical decision making

Whereas guidelines and recommendations are avail-
able for most areas of symptom control, there are
some issues in palliative care that are loaded with ethi-
cal implications.

Are nutrition and fluid substitution necessary
if oral intake is not possible?

Patients and more often other caregivers and health
care professionals insist on enteral or parenteral nutri-
tion or at least fluid substitution if patients are no lon-
ger able to eat or drink. If the therapist does not com-
ply with this wish, it is often considered as inhumane,
as the patient then will starve or die of thirst. Nutri-
tion often has an overwhelming symbolic significance,
and as long as the patient is nourished, caregivers
will perceive a chance for the patient to get well. This
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significance may be supported by medical staff who
explain that the withholding of anticancer therapies
is linked to the poor nutritional status of the patient.
However, it has to be realized that cachectic patients
with cancer or with HIV/AIDS most often do not ben-
efit from nutrition. In most cases, a catabolic metabo-
lism is the major reason for cachexia, and the provi-
sion of additional calories does not change that status.
Patients in the final stage of the disease may even de-
teriorate with parenteral fluid substitution, when ede-
ma or respiratory secretions are increased. Thirst and
hunger, on the other hand, are not increased when
fluids and nutrition are withheld. In many cases, and
nearly always in dying patients, nutritional supple-
ments, parenteral nutrition, and fluid replacement are
not indicated and should be withdrawn or withheld. If
necessary, small amounts of fluid (500-1000 mL) may
be infused with a subcutaneous line.

How should we react if patients ask
for hastened death?

Palliative care by definition neither hastens nor post-
pones death. Active euthanasia is not a medical treat-
ment and cannot be part of palliative care. However,
there are a few patients receiving palliative care who ask
for assisted suicide or for active euthanasia or for other
forms of hastened death.

In most countries, withholding or withdrawing
life-sustaining treatment is legally and ethically accept-
able, and so treatment reduction may offer an option.
In selected cases with intolerable suffering, palliative
sedation may be indicated. However, for most patients
asking for hastened death, a more detailed exploration
and more empathic care should be offered. Often the
statement “I do not want to live anymore” means “I do
not want to live like this anymore,” and communica-
tion about problems or fears may help to alleviate the
wish for hastened death. For most patients it is possible
to find a solution that allows them to spend the rest of
their days with an acceptable quality of life.
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Chapter 9
Complementary Therapies for Pain Management

Barrie Cassileth and Jyothirmai Gubili

Is conventional pharmacotherapy
always the best option
for pain control?

Both acute and chronic pain may be treated with pre-
scription pharmaceuticals, but they also may be con-
trolled by complementary therapies such as acupunc-
ture, massage therapy, and other modalities discussed
in this chapter at less cost and typically with fewer
side effects.

Each year about nine million cancer patients
worldwide experience moderate to severe pain most of
the time. Thirty percent of newly diagnosed cancer pa-
tients and 70-90% of patients with advanced disease
suffer significant pain. Pain experienced by cancer pa-
tients can be chronic, caused directly by tumor inva-
sion or by cancer treatment itself, or acute pain, such as
following surgery. Pain in terminal stages of disease has
its own characteristics and special issues. The World
Health Organization (WHO) recommends use of anal-
gesics for pain, starting with nonopioid drugs followed
by opioids for uncontrolled and persistent pain. But,
pharmacological interventions, although effective, do
not always meet patients’ needs, and they may produce
difficult side effects. They are also costly and may be dif-
ficult to obtain. These issues pose a great challenge for
patients requiring long-term pain management, often
forcing them to choose between living in pain or living
with undesirable side effects. Complementary therapies

have an important role to play everywhere, and espe-
cially in the low-resource setting.

How often are complementary
therapies used by the patient?

Complementary therapies are increasingly used to al-
leviate pain and other symptoms, such as nausea and
fatigue. Internationally, 7% to more than 60% of can-
cer patients use complementary therapies, depend-
ing on definitions used in numerous surveys. These
therapies also are frequently used for pain that is not
cancer-related.

How do complementary
therapies work?

Complementary therapies may work by direct analgesic
effects (e.g., acupuncture), by anti-inflammatory action
(e.g., herbs), or by distraction (e.g., music therapy), to
affect pain perception, assist relaxation, improve sleep,
or reduce symptoms such as nausea, neuropathy, vomit-
ing, anxiety, or depressed mood, as well as pain. These
therapies often work when used alone, but they are also
used with pharmaceuticals, often reducing the dos-
ages required, and thus decreasing side effects and cost.
When complementary therapies work synergistically
with a pharmaceutical pain regimen, effectiveness may
be improved and costs reduced.
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But do complementary therapies
actually work?

Every culture throughout time and in every corner of
the world has developed herbal remedies. When sub-
jected to study, some of these remedies are shown to be
worthwhile, but others often prove ineffective. In addi-
tion, the public internationally is confronted with magi-
cal or superstitious remedies. These may have great ap-
peal because they are inexpensive, readily available, and
perceived as safe and effective because they are viewed
as “natural” However, two false beliefs about “natural”
products are seen around the world: the belief that “nat-
ural” remedies are harmless; and the belief that rem-
edies in use for decades or centuries must work. Both
myths are incorrect. This is a special problem when
treatable diseases are not managed properly, as patients
may die or their disease may worsen when they fall prey
to useless remedies and waste precious time.

For many reasons, therefore, it is important to
distinguish between evidence-based, helpful therapies
and those that have no value. Baseless promises may come
from well-intended people, or they may be promoted by
unscrupulous vendors, as has been recognized in many
parts of the globe, especially in Western Europe, Austra-
lia, and the United States. Early in the 21st century, the
WHO named 2001 to 2010 the decade for modernization
of African traditional medicine. Africa would thereby join
Western nations, China, and other areas of the world in
a dedicated effort to modernize traditional medical prac-
tices: The WHO advised Africa to establish standards and
process for intellectual property rights, research herbal
compounds to determine their value, formalize the train-
ing of traditional medicine practitioners, and deal with
quackery. Quackery in Africa may be similar to that in
other continents, where it is a lucrative business that preys
on vulnerable people facing pain, cancer, or other serious
health problems. Robert L. Park, University of Maryland,
writes about quackery in several publications, including
his book Voodoo Science: The Road from Foolishness to
Fraud. He talks about the seven “Warning Signs of Bogus
Science and Medicine” These are:

1) The discoverer pitches the claim directly to the
media or the public. The integrity of science rests on
the willingness of scientists to expose new ideas and
findings to the scrutiny of other scientists. An attempt
to bypass peer review by taking a new result directly to
the media or the public suggests that the work is un-
likely to stand up to examination by other scientists. A
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health-food company marketed a dietary supplement
called Vitamin O in full-page newspaper advertise-
ments. Vitamin O turned out to be saltwater.

2) The discoverer may say that powerful people are
trying to suppress his work. Often, he claims that main-
stream medicine is part of a larger conspiracy that in-
cludes industry and government.

3) The scientific effect involved is difficult to detect.

4) The evidence is anecdotal. The main thing that
modern science has learned in the past century is not
to trust anecdotal evidence. Because anecdotes have a
strong emotional impact, they keep superstitious beliefs
alive in an age of science. The most important discov-
ery of modern medicine is not vaccines or antibiotics—
it is the randomized trial, which shows what works and
what does not. The plural of “anecdote” is not “data’

5) The discoverer says a belief is credible because it
has endured for centuries. There is a persistent myth
that long ago, before anyone knew that blood circulates
throughout the body or that germs cause disease, our an-
cestors possessed miraculous remedies that modern sci-
ence cannot understand. In fact, much of what is ancient
cannot match the results of modern scientific study.

6) The discoverer works in isolation. In fact, sci-
entific breakthroughs are almost always the work of
many scientists.

7) The discoverer proposes new laws of nature to
explain how it works. A new “Law of Nature,” invoked
to explain some extraordinary result, must not conflict
with what is already known. If new laws are proposed
to account for an observation, the observation is almost
certainly wrong.

The seven “signs” noted above separate quack-
ery from helpful therapies. To identify useful therapies,
including complementary and traditional methods, sev-
en other signs may be used:

1) The therapy was studied and shown to be useful
for a particular problem.

2) The study included a methodologically sound tri-
al in humans, such as a randomized clinical trial.

3) Safety and efficacy were established.

4) Results were made public, preferably through a
peer-reviewed medical journal.

5) Agents taken by mouth were standardized and
active ingredients documented.

6) It is helpful, but not necessary, to have informa-
tion about mechanisms of action. First it is determined
that something works, and then its mechanism (how it
works) is explored.
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7) Risk/benefit ratio is an important aspect to con-
sider. Most of the non-oral complementary therapies
are low-risk and beneficial.

What is the first step in choosing
complementary medicine ?

In selecting a particular traditional or complementary
therapy, the patient’s preferences for use of a passive
therapy (e.g., massage or acupuncture) versus an active
therapy (e.g., meditation or self-hypnosis) should be
considered—each of these is effective in relieving pain.
Herbal medicines must be considered in terms of any
prescription medication the patient is using.

Would acupuncture be
a good choice?

Acupuncture, an important component of Traditional
Chinese Medicine, originated more than 2,000 years
ago. It involves the stimulation of predetermined
points on the body with sterile, filiform, disposable
needles, sometimes using heat (moxibustion), pres-
sure (acupressure), or electricity to enhance therapeu-
tic effect. The ancient theory underlying acupuncture
assumed that “qi” (pronounced “chee”), or life energy
flows through meridians, which were thought to con-
nect the body organs. It was believed that disease oc-
curs when the meridians become blocked. Acupunc-
ture was thought to relieve the blockage and permit
the normal flow of qi, thereby restoring health. The
idea of “life energy” or “vital energy” has never been
substantiated by scientific understanding. Instead,
physiological and imaging studies indicate that acu-
puncture induces analgesia and activates the central
nervous system. Additional studies of acupuncture’s
mechanisms are underway.

The WHO supports the use of acupuncture as
an effective intervention for low back pain, postopera-
tive pain, and adverse reactions to radiotherapy and
chemotherapy. A 1997 Consensus Conference at the
U.S. National Institutes of Health (NIH) concluded
that acupuncture is effective in relieving pain, nau-
sea, and osteoarthritis. Since that conference, a large
research literature has expanded the evidence for ad-
ditional benefits, and the NIH continues to support
clinical trials of acupuncture as well as studies of its
mechanisms. Substantial data support acupuncture’s
ability to alleviate pain.
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What about massage therapy?

Massage therapy dates back thousands of years and is
practiced by cultures around the world. It involves ma-
nipulating, applying pressure to, rubbing, or stroking
soft tissue and skin to promote circulation, relaxation,
and pain relief. Particular techniques and degrees of
pressure may vary in each of the many types of mas-
sage therapy. Swedish massage is the predominant style
used in the Western world. Sports massage, Shiatsu,
and deep tissue massage are modalities that involve
deeper pressure, whereas Reiki (very light touch thera-
py) involves the gentle brushing of hands over the body.
The degree of pressure used must be adjusted to ensure
that no damage is done to wounds, fractures, and the
like. Reflexology (massage of the feet, hands, or scalp)
is especially useful for people who are frail or are re-
covering from surgery. All types of massage therapy
relieve and loosen sore muscles, as human touch itself
is usually beneficial and can reduce pain. The many
physiological effects of massage include enhanced im-
mune function, as measured by increased levels of
natural killer cells, decreased cortisol and epinephrine,
and improved blood and lymph circulation, in addition
to patients’ self-reports. In studies, massage effectively
reduced pain and other symptoms, including nausea,
fatigue, depression, stress, and anxiety associated with
cancer treatments.

And mind-body therapies?

Mind-body medicine includes teaching patients how to
control aspects of their physiology to help reduce pain,
anxiety, tension, and fear. This category encompasses
yoga and hypnosis, where a therapist suggests changes
in perceptions of sensations, thoughts, and behaviors.
Guided imagery and relaxation techniques such as pro-
gressive muscle relaxation and controlled deep breath-
ing are also types of mind-body medicine. These thera-
pies can be learned and used by patients. Training may
be given by therapists, but training often is available on
compact disk (CD).

And hypnosis?

Hypnosis is a state of focused attention or altered con-
sciousness in which distractions are blocked, allowing
a person to concentrate intently on a particular subject,
memory, sensation, or problem. It helps people relax and



62

become receptive to suggestion. A CD developed at Me-
morial Sloan-Kettering teaches patients self-hypnosis for
use prior to surgery or at any time to control pain.

Hypnosis has been studied extensively and
found effective for a wide range of symptoms, including
acute and chronic pain, panic, surgery, burns, post-trau-
matic stress disorder (PTSD), irritable bowel syndrome
(IBS), allergies, and certain skin conditions, and for con-
trolling unwanted habits. In 1996, the U.S. National In-
stitutes of Health judged hypnosis an effective interven-
tion for alleviating pain from cancer and other chronic
conditions. Research suggests that hypnotic sensory an-
algesia is at least in part mediated by reduction in spinal
cord antinociceptive mechanisms in response to hyp-
notic suggestion. Hypnotic analgesia also may be relat-
ed to brain mechanisms that prevent awareness of pain
once nociception has reached higher centers via brain
mechanisms. It also may reduce the affective dimension,
perhaps as the subject reinterprets meanings associated
with the painful sensation.

And yoga?

Yoga is a physical and mental exercise that combines
postures and meditation to calm the mind, body, and
spirit. The practice promotes relaxation and blood flow,
keeping the spine limber and the muscles flexible. Ses-
sions, usually conducted in small groups, are tailored
to individual capabilities, with gentle, meditative class-
es for cancer patients and others with severe pain. The
combined aspects of yoga—its gentle postures, deep
breathing, meditation, and group interaction—reduce
pain perception and assist coping and recovery. For ex-
ample, in a small study of women with metastatic breast
cancer, participants reported significantly lower levels of
pain and fatigue the day after yoga practice.

And music therapy?

Music can reach deep emotional levels, and particular
types of music may hold special meanings for each indi-
vidual. Music therapy is particularly effective in the pal-
liative care setting, where it improves quality of life and
enhances comfort and relaxation. Music may involve ac-
tive patient participation such as singing, song writing, or
playing musical instruments, or private listening. The use
of music to ease pain, anxiety, and depression is increas-
ingly popular, and its effects on pain intensity and distress
associated with pain have been documented in studies.
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Does physical activity or exercise
reduce cancer pain?

Exercise has shown to provide multiple benefits, and
the advantages of exercise for patients is well document-
ed for both noncancer pain and cancer pain. In addition
to pain reduction, there are positive effects on mood,
as well as on muscular, pulmonary, and cardiovascular
functioning. Studies have shown that cancer patients
may even reduce fatigue symptoms with exercise.

Herbs and other dietary
supplements: what should
be considered?

Herbs are used in medical practices around the world.
Some of today’s most powerful pharmaceuticals are
plant-derived. Herbs and herbal compounds should be
viewed as dilute, unrefined pharmaceuticals. They may
produce physiological effects, and those effects can be
positive or negative, depending on a patient’s specific
clinical situation. Herbal agents also may contain harm-
ful constituents, and in patients on prescription medica-
tion, serious adverse effects may result from herb-drug
interactions. Numerous herbal agents are said to relieve
pain. When studied, some are found to be useful and
others useless.

Concerns about topical agents

Allergic reactions

Some common essential oils, such as tea tree, lavender,
bergamot, and ylang-ylang, are capable of causing con-
tact dermatitis.

Transdermal absorption of phytoestrogens

Many herbal skin products, like lavender or tea tree oil,
have mild estrogenic effects. When applied in large quan-
tities over prolonged periods of time, significant amounts
can be absorbed through the skin. Patients with estrogen-
receptor-sensitive cancer should avoid these products.

Direct toxicity on skin

Some herbs can cause necrosis of skin tissues. Blood-
root, which contains sanguinarine, is an example. Topi-
cal use of bloodroot can lead to severe adverse effects
including disfigurement. Patients should be advised not
to use this product.
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Herbs and other dietary
supplements: what to use?

White willow (Salix alba), also known as willow bark,
bay willow, black willow, and white willow bark, is in
common use in Africa. The active preparation is derived
from the bark of the tree. Willow bark contains salicin,
the phytotherapeutic precursor of aspirin (acetylsali-
cylic acid). Products should be standardized to the con-
tent of salicin with daily doses ranging from 60—-120 mg
per day. Caution should be exercised in patients with
known allergy or intolerance to aspirin or nonsteroidal
anti-inflammatory drugs (NSAIDs). Willow bark should
not be administered to children with a fever, because
of the risk of Reye’s syndrome. Adverse reactions are
analogous to those seen with aspirin, including gastro-
intestinal bleeding, nausea, and vomiting. Willow bark
may have additive effect with aspirin and NSAIDs and
should therefore not be administered concurrently.
Clinical studies demonstrate efficacy of willow bark in
the management of back pain and osteoarthritis. A sys-
tematic review of clinical trials suggests that it may also
be effective in treating low back pain.

Boswellia preparations, used to treat inflamma-
tion, come from the gum of the Boswellia serrata tree.
Randomized controlled trials show that they reduce
pain and swelling in osteoarthritic knee joints. Animal
studies suggest these effects may result from the agent’s
suppression of pro-inflammatory cytokines.

Corydalis rhizome was studied in only one trial.
Conducted in human patients, the results showed that
after a single, oral administration of C. yanhusuo or A.
dahuricae extracts, pain scores significantly decreased.

Devil’s claw (Arpagophytum procumbens). Anal-
ysis of commercial products reveals wide variation in
chemical components. Limited side effects are reported.
A clinical study suggests that devil’s claw may benefit
patients with osteoarthritis of the hip or knee.

Henbane (Hyoscyamus niger) can be toxic and
even fatal, even at low doses. Common effects of hen-
bane ingestion in humans include hallucinations, dilated
pupils, and restlessness. Less common problems (tachy-
cardia, convulsions, vomiting, hypertension, hyperpy-
rexia, and ataxia) are reported. Henbane is a toxic plant
and should not be ingested!

Passion flower (Passiflora incarnate) is used pri-
marily to treat insomnia, anxiety, epilepsy, neuralgia, and
withdrawal syndromes from opiates or benzodiazepines.
It has not been studied in humans for pain control.
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Poison hemlock (Conium maculatum) appar-
ently is used in parts of Africa for neuralgia and cancer
pain, but it has not been shown to be useful for this pur-
pose. Instead, its historic role in producing death is cor-
roborated in literature reports.

Prunus africana (Pygeum africanum, Rosaceae)
is a plum tree found in tropical Africa and widely used in
Europe and the United States to treat benign prostate hy-
pertrophy (BPH). Mice fed Pygeum africanum showed a
significant reduction of prostate cancer incidence, but no
prostate cancer human studies have been conducted.

Valerian (Valeriana officinalis), although a pop-
ular remedy in Africa, was found no better than placebo
when studied.

Verbena (Verbena officinalis) has been studied
only for the treatment of topical inflammation. Its topi-
cal analgesic activity was less than the analgesic activity
of methyl salicylate ointment.

Pearls of wisdom

+ Complementary therapies serve as adjuncts to
mainstream cancer care and can relieve physical
and mental symptoms for people with pain and
other symptoms.

+ They address body, mind, and spirit and enhance
patients’ quality of life.

+ They are low-cost, minimally or non-invasive,
and comforting, and they allow patients a choice
of treatment.

+ Their largely favorable risk-benefit ratio suggests
that complementary therapies can play an impor-
tant role in physical and emotional rehabilitation
and can be especially useful in pain management.

+ Oral agents should first be determined to be safe.
Some plants used for medicinal purposes have no
benefits and are dangerous; physicians and pa-
tients should be alerted to the serious negative ef-
fects, including death, that these agents may pro-
duce. Herbs may be contraindicated for patients
on prescription medication.
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Websites

A CD developed at Memorial Sloan-Kettering teaches patients self-hypnosis
for use prior to surgery or at any time to control pain: www.mskcc.org/
mskec/html/5707.cfm

Because accurate information is essential, the Integrative Medicine Service
at Memorial Sloan-Kettering Cancer Center developed and maintains a
free website with continually updated and objective data on more than 240
entries: www.mskcc.org/mskce/html/11570.cfm

Information on traditional medicine may be accessed via: www.who.int/
mediacentre/factsheets/fs134/en/
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Chapter 10
Pain History and Pain Assessment

Richard A. Powell, Julia Downing, Henry Ddungu, and Faith N. Mwangi-Powell

The effective clinical management of pain ultimately
depends on its accurate assessment. This entails a com-
prehensive evaluation of the patient’s pain, symptoms,
functional status, and clinical history in a series of as-
sessments, depending on the patient’s presenting needs.
Such assessments rely in part on the use of evaluation
tools. To varying degrees, these tools attempt to locate
and quantify the severity and duration of the patient’s
subjective pain experience in a valid and reliable man-
ner to facilitate, structure, and standardize pain com-
munication between the patient and potentially differ-
ent health care providers.

How do you learn about a
patient’s pain? What is the pain
assessment process?

Where pain levels permit (i.e., where severe clinical
needs do not demand immediate intervention), the as-
sessment process is essentially a dialogue between the
patient and the health care provider that addresses the
nature, location, and extent of the pain, looks at its im-
pact on the patient’s daily life, and concludes with the
pharmaceutical and nonpharmaceutical treatment op-
tions available to manage it.

Is pain assessment a one-off process?

Rather than an isolated event, the assessment of pain
is an ongoing process. Following the initial assessment,

treatment may be delivered to manage the pain. It is
important, however, that this treatment interven-
tion be evaluated via subsequent pain assessments to
determine its effectiveness. The patient’s pain should
therefore be assessed on a regular basis and the result-
ing treatment options modified as required to ensure
effective pain relief.

Are there key elements to the pain
assessment process?

Bates (1991) suggests that the critical components of
the pain assessment process include a determination of
its: location; description; intensity; duration; alleviating
and aggravating factors (e.g., the former might include
herbal medications, alcohol or incense); any associative
factors (e.g., nausea, vomiting, constipation, confusion,
or depression), to ensure that the pain is not treated in
isolation from comorbidities; and its impact upon the
patient’s life.

These components are most commonly embod-
ied in the “PQRST” approach: Provokes and Palliates,
Quality, Region and Radiation, Severity, and Time (or
Temporal). In this approach, typical questions asked by
a health care provider include:

P = Provokes and Palliates
+ What causes the pain?
+ What makes the pain better?
+ What makes the pain worse?
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Q = Quality
+ What does the pain feel like?
« Is it sharp? Dull? Stabbing? Burning? Crushing?

R = Region and Radiation
+ Where is the pain located?
« Isit confined to one place?
+ Does the pain radiate? If so, where to?
« Did it start elsewhere, and is it now localized to
one spot?
S = Severity
+ How severe is the pain?
T = Time (or Temporal)
+ When did the pain start?
+ Isit present all the time?
+ Are you pain-free at night or during the day?
+ Are you pain-free on movement?
+ How long does the pain last?

At the patient’s first assessment, the pain assess-
ment process should be a constituent part of a wider
comprehensive patient assessment that could include
additional questions:

+ Isthere a history of pain?

+ What is the patient’s diagnosis and past medical
history (e.g., diabetes, arthritis)?

+ Is there a history of surgical operations or medi-
cal disorders?

+ Has there been any recent trauma?

+ Is there a history of heart disease, lung problems,
stroke, or hypertension?

« Is the patient taking any medication (e.g., to re-
duce the pain; if so, did it help the patient?)

+ Does the patient have any allergies (e.g., to food
or medicines)?

+ Does the pain hurt on deep inhalation?

+ What is the patient’s psychological status (e.g.,
depression, dementia, anxiety)?

+ What is the patient’s functional status, including
activities of daily living?

What can be done to ensure an
effective pain assessment process?

First, in general, accept the patient’s self-reported pain
as accurate and the primary source of information.
Pain is an inherently subjective experience, and the pa-
tient’s expression of this experience (be it behavioral
or verbal) can be influenced by multiple factors (e.g.,
gender differences, socially acceptable pain thresholds,
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culturally acceptable levels of “complaining,” a sense
of hopelessness, diminished morale, coping and ad-
aptation abilities, and the meaning attached to the
experienced pain). Consequently, the health care pro-
vider should accept the patient as an expert on his or
her own body, and accept that while some patients
may exaggerate their pain (e.g., to be seen earlier in
a hospital), this will generally be the exception rath-
er than the norm. Moreover, evidence suggests that
health care providers’ observational pain report can-
not be assumed to be an accurate indicator of the pa-
tient’s pain.

Second, as much as is possible within a time-
constrained service setting, allow patients to describe
their pain in their own words (the fact that patients may
report socially acceptable answers to the health care
provider demands a sensitive exploration of what is ex-
pressed). For patients who feel uncomfortable express-
ing themselves, the health care provider can provide a
sample of relevant words written on cards from which
the patient can select the most appropriate descriptors.
The primary intention here is to listen to the patient
rather than make any potentially false assumptions and
erroneous clinical decisions.

Third, listen actively to what the patient says.
Rather than engage the patient in a distracted man-
ner, the health care provider should focus attention on
the patient, observing behavioral and body language,
and paraphrasing words when necessary to ensure that
what is expressed is clearly understood. In emotionally
charged encounters, the health care provider must also
actively listen for nonverbal descriptors.

Fourth, the location of the pain across the body
can be determined by showing the patient a picture of
the human body (at least the front and back) (see Ap-
pendix 1 for an example of a body diagram), requesting
that they indicate the primary and multiple (if appropri-
ate) areas of pain, and demonstrate the direction of any
radiated pain.

Fifth, pain scales (of varying complexity and
methodological rigor) can be used to determine the se-
verity of the expressed pain (see below for some exam-
ples).

Sixth, while it is important to manage an indi-
vidual’s pain as soon as is possible (i.e., one is not obli-
gated to wait for a diagnosis), in the assessment process
the health care provider should also diagnose the cause
of that pain and treat if possible, thus ensuring a longer-
term resolution to the presenting pain problem.
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How long should an assessment take?

The time needed for assessment will vary according to
individual patients, their presenting problems, and the
specific demands on clinic time. For example, the pa-
tient may be in such severe pain that they are unable
to provide any meaningful information to produce a
comprehensive pain history. Similarly, there will be oc-
casions when the assessment has to be relatively brief
(investigating the intensity, quality, and location of the
pain) so that urgently required effective pain manage-
ment can be provided quickly.

It is also important to remember that, in gen-
eral terms, it is the quality of the pain assessment that
results in effective pain management rather than the
quantity of time spent on it.

Does pain assessment differ
with children and young people?

The response to this question is mixed. On the one
hand, no, it does not, because, despite the previously
held misconception that children do not experience
pain due to underdeveloped neurological systems,
children do feel pain. Consequently, an effective pain
assessment process is as important for children as it is
for adults.

On the other hand, yes it does, because the ex-
pression and detection of children’s pain can be more
challenging than it is for adults (see below).

Is there a specific assessment
process for children
and young people?

The specifics of assessing pain in children have given
rise to the “QUESTT” approach:

Question the child if verbal, and the parent or guardian
in both the verbal and nonverbal child.

Use pain rating scales if appropriate.
Evaluate behavior and physiological changes.
Secure the parent’s involvement.

Take the cause of pain into account.

Take action and evaluate the results (Baker and Wong
1987).
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What are the challenges for pain
assessment with the young?

The term “the young” refers to children of varying ages
and cognitive development: neonates (0—1 month); in-
fants (1 month to 1 year); toddlers (1-2 years); pre-
schoolers (3-5 years); school-aged children (6-12
years); and adolescents (13—18 years). Children at each
stage of development pose distinct challenges to effec-
tive pain assessment.

Neonates (0—1 month)

At this age, behavioral observation is the only way to
assess a child. Observation can be conducted with the
involvement of the child’s family or guardian, who can
advise on what are “normal” and “abnormal” behav-
ior patterns (e.g., whether or not the child is unusu-
ally tense or relaxed). Importantly, for all children,
the health care provider should follow national ethi-
cal guidelines concerning the presence of a parent or
guardian at the assessment process and any associated
issues (e.g., informed consent). Additionally, it must be
remembered that behavior is not necessarily an accurate
indicator of the patient’s pain level and that the absence
of behavioral responses (e.g., facial expressions such as
crying and movements indicating discomfort) does not
always equate with the absence of pain.

Infants (1 month to 1 year)

At this age, the child may exhibit body rigidity or
thrashing, exhibit facial expression of pain (e.g., brows
lowered and drawn together, eyes tightly closed, mouth
open and squarish), cry intensely or loudly, be inconsol-
able, draw the knees to the chest, exhibit hypersensitiv-
ity or irritability, have poor oral intake, or be unable to
sleep. The issues raised above for neonates resonate for
infants, too.

Toddlers (1-2 years)

Toddlers may be verbally aggressive, cry intensely, exhibit
regressive behavior or withdraw, exhibit physical resis-
tance, guard the painful area of the body, or be unable to
sleep. While toddlers may still be unable to communicate
their feelings verbally, their behavior can express their
emotional and physical disposition. At this age, generat-
ing an accurate assessment of the location and severity of
the child’s pain may require the use of play and drawings,
offering children a nonverbal means of expressing what
they are feeling and thinking. However, some children,
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even at this age, are able to express their pain using sim-
ple language. Health care providers should be sensitive
to such developmental differences.

Preschoolers (3-5 years)

Preschool children may verbalize the intensity of their
pain, see pain as a punishment, thrash their arms and
legs, attempt to push stimuli away before they are ap-
plied, be uncooperative, need physical restraint, cling
to their parent or guardian, request emotional support
(e.g., hugs and kisses), or be unable to sleep.

At this age, as for school-aged children (see be-
low), the child needs to be able to trust the health care
provider, who needs to overcome the child’s potential
reservations concerning strangers and perceived au-
thority figures. This aim can be achieved by conducting
the assessment process at a tempo, in a language, and
with a demeanor that is suited to the child (e.g., taking
more time, where possible, using open-ended questions
to encourage children to discuss what they are experi-
encing, and using appropriately supportive and encour-
aging body language).

School-aged children (6-12 years)

The school-aged child may verbalize pain, use an objec-
tive measure of pain, be influenced by cultural beliefs,
experience pain-related nightmares, exhibit stalling be-
haviors (e.g., “Wait a minute” or “I'm not ready”), show
muscular rigidity (e.g., clenched hands, white knuckles,
gritted teeth, contracted limbs, body stiffness, closed
eyes, or wrinkled forehead), engage in the same behav-
iors as preschoolers, or be unable to sleep. At this age,
the child may be more reserved, feeling genuine fears
and anxieties (e.g., they may deny the presence of pain
because they fear the consequences, such as a physical
examination or injection).

However, school-aged children are more articu-
late and cognitively advanced. As such, they are more
curious about their own body and health and may ask
spontaneous questions of the health care provider (e.g.,
“What is happening to me?” “Why do I have a stomach-
ache?”). They can also begin to understand cause and
effect issues, enabling the health care provider to give
them age-sensitive explanations (e.g., “You have a pain
in your stomach because you have a lump there which
is making it hurt”). They also may want to be involved
in their own clinical care and, where possible, be given
choices about what will happen to them.

Richard A. Powell et al.

Adolescents (13-18 years)

Adolescents may verbalize their pain, deny pain in the
presence of their peers, have changes in sleep patterns
or appetite, be influenced by cultural beliefs, exhibit
muscle tension, display regressive behavior in the pres-
ence of their family, or be unable to sleep.

At this age, the child can appear relatively un-
communicative or express a disdainful disposition.
This tendency can in part be countered by the health
care provider expressing genuine interest in what the
adolescent has to say, avoiding confrontation or gener-
ally negative sentiments (which can cause anxiety and
avoidance), focusing the conversation on the adoles-
cent rather than the problem (e.g., by asking informal
questions about friends, school, hobbies, family), and
avoiding deliberate moments of silence, which generally
prove unproductive.

As a consequence of this diversity across age
groups (especially in children’s cognitive abilities to
comprehend what is being asked, and verbal abilities to
articulate what is being thought or felt), the pain evalu-
ation tool selected for the assessment process must be
appropriate to the individual child. Moreover, given
that behavior alone is not necessarily a reliable indica-
tor of experienced pain, and self-reporting has potential
limitations, a pain rating scale should ideally be used in
conjunction with an investigation of physiological pain
indicators, such as changes in blood pressure, heart rate,
and the patient’s respiratory rate (see Chapter 26 on
Pain Management in Children for additional informa-
tion).

Does pain assessment differ
with the aged?

Aged patients present additional challenges in that
they may be visually or cognitively challenged, hearing
impaired, or influenced by socially determined norms
regarding the reporting of negative feelings (e.g., not
wanting to appear to be a social burden). Geriatric pa-
tients (i.e., patients with advanced biological age with
multiple morbidities and—potentially—multiple medi-
cations) are especially problematic when they have de-
mentia. Such patients normally receive inadequate an-
algesia due to their inability to communicate their need
for it. (Defining “the aged” in low-resource settings can
be problematic. The United Nations definition of “older
people” is commonly associated with a legal entitlement
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to age-specific pension benefits arising from the formal
employment sector, but in regions such as sub-Saharan
Africa such a chronological definition is problematic,
often replaced by more complex, multidimensional
sociocultural definitions, such as the person’s senior-
ity status within their community and the number of
grandchildren they have.)

Consequently, the principal rule, especially for
the geriatric patient, is to ask for pain. Among those
who have sufficient cognitive functioning to express
themselves, the health care provider can increase the
text size of word descriptors for the visually impaired,
include relatives in the pain assessment process where
it is considered appropriate and helpful, and avoid
“mental overload” (i.e., discussing multiple topics and
providing insufficient explanatory guidance in the
pain assessment).

In noncommunicative patients, however, assess-
ments of the extent of presenting pain will be primar-
ily based on behaviorally based proxies (e.g., facial im-
pression, daily activity, emotional reactions, the effect of
consolation, and vegetative reactions) rather than rely-
ing upon any scale whose use is premised on communi-
cation (see Chapter 27 on Pain in Old Age and Demen-
tia for additional information).

How do you measure a patient’s pain?

A number of unidimensional and multidimension-
al tools exist that to varying degrees lend themselves
to everyday use. One-dimensional assessment tools
simplify the pain experience by focusing on one par-
ticular aspect or dimension, and in a challenging low-
resource, nonresearch, clinical setting they take less
time to administer and require less patient cognitive
functionality than do multidimensional instruments.
Often these tools have been validated in linguistically
and culturally diverse settings. Additionally, they are
not usually used in isolation (e.g., a body diagram may
be used in conjunction with a scale indicating the se-
verity of the pain experienced). (Examples of multidi-
mensional tools not discussed in this chapter, which
could be used for clinical and research purposes, in-
clude the McGill Pain Questionnaire (short- and long-
form); the Brief Pain Inventory; the Dartmouth Pain
Questionnaire; the West Haven-Yale Multidimensional
Pain Inventory; the Minnesota Multiphasic Personal-
ity Inventory; the State-Trait Anxiety Inventory; the
Beck Depression Inventory, the Self-Rating Depression
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Scale, the Depressivity Scale; the University of Ala-
bama in Birmingham (UAB) Pain Behavior Scale, the
Neonatal/Infant Pain Scale, and the Children’s Hospi-
tal Eastern Ontario Pain Scale.) Importantly, it is es-
sential that the health care provider selects the most
appropriate tool (depending on the aims of the pain
assessment, and on the practicality, applicability, and
acceptability of the instrument to particular patient
populations) and uses it consistently over time.

The most commonly used tools for assessing
pain in cognitively unimpaired adults and the elderly
are the visual analogue scale (VAS), the numerical rat-
ing scale (NRS), the verbal descriptor scale (VDS). A
tool that has been evaluated in a low-resource setting,
the APCA (African Palliative Care Association)’s Af-
rican Palliative Outcome Scale (POS). One tool used
among cognitively impaired adults is the Pain Assess-
ment in Advanced Dementia (PAINAD) Scale. The
most commonly used tools for assessing children’s pain,
in addition to the VAS, NRS, and VDS (for some chil-
dren aged over seven years old), include the FLACC
(i.e. Face, Legs, Activity, Cry, and Consolability) Behav-
ioral Pain Scale, the Touch Visual Pain (TVP) Scale, the
Wong-Baker FACES Pain Rating Scale, and the Pain
Thermometer. These tools, and how they are used, are
described below, along with an outline of the compara-
tive advantages and disadvantages of each.

Adult pain tools

i) Visual analogue scale (VAS)

The VAS pain rating scale uses a 10-cm-long horizon-
tal line, anchored by the verbal descriptors “No pain”
and “Worst pain imaginable,” on which patients make
a mark to indicate what they feel best represents their
perception of the intensity of their current pain (Fig. 1).

No Worst
pain pain
imaginable

Fig. 1. Visual analogue scale.

ii) Numerical rating scale

Using this scale, the health care provider asks patients
to rate their pain intensity on a numerical scale that
usually ranges from 0 (indicating “No pain”) to 10 (indi-
cating the “Worst pain imaginable”).



0 1 2 3 4 5 6 7 8 9 10

Richard A. Powell et al.

| | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10

No Worst No Mild pain Moderate  Severe Very Worst
pain pain pain (mild) pain pain severe pain
imaginable (discom-  (distres-  (horrible) (excruci-
forting) sing) ating)

Fig. 2. Numerical rating scale.

iii) Verbal descriptor scale

When using this scale, the health care provider describes
the meaning of pain to the patient (e.g., significant feel-
ings of unpleasantness, discomfort, and distress, and the
significance of the experience for the individual).

Then either verbally or visually, the patient is
asked to choose one of six descriptors (i.e. “No pain,’
“Mild pain,” “Moderate pain,” “Severe pain,” “Very severe
pain,” and “Worst pain possible”) that best represents
the level of pain intensity he or she is experiencing.
Sometimes (as in Fig. 3), numbers are also used to ease
the recording of the results.

iv) African Palliative Outcome Scale

The APCA African POS is a simple and brief multi-
dimensional outcome measure, specifically for pallia-
tive care, that uses patient-level indicators that include

Fig. 3. Verbal descriptive scale

pain, but do not focus exclusively on pain. The health
care provider interviews patients and their carers us-
ing a 10-item scale over four time periods on a scale
of 0-5 that can also be completed using the “hand
scale” Promoted by the WHO, the hand scale ranges
from a clenched hand (which represents “No hurt”) to
five extended digits (which represents “Hurts worse”),
with each extended digit indicating increasing levels of
pain. A pediatric version of the APCA African POS is
currently being developed.

v) Pain Assessment in Advanced Dementia
(PAINAD) Scale

The PAINAD is an observational tool that assesses
pain in patients who are cognitively impaired with
advanced dementia, who as a result of their condition

APCA AFRICAN PALLIATIVE OUTCOME SCALE

your family to plan for the future?

PATIENT NO. POSSIBLE Visitl | Visit2 | Visit3 | Visit4
RESPONSES DATE DATE DATE DATE
ASK THE PATIENT
Ql. Please rate your pain (from 0 = no pain to 0 (no pain)
5 = worst/overwhelming pain) during the to 5 (worst/overwhelming
last 3 days pain)
Q2. Have any other symptoms (e.g., nausea, 0 (not at all)
coughing, or constipation) been affecting to 5 (overwhelmingly)
how you feel in the last 3 days?
Q3. Haveyou been feeling worried about 0 (not at all)
your illness in the past 3 days? to 5 (overwhelming worry)
Q4. Over the past 3 days, have you been able 0 (not at all)
to share how you are feeling with your to 5 (yes, I've talked freely)
family or friends?
Q5. Over the past 3 days, have you felt that 0 (no, not at all)
life was worthwhile? to 5 (yes, all the time)
Q6. Over the past 3 days, have you felt at 0 (no, not at all)
peace? to 5 (yes, all the time)
Q7. Haveyou had enough help and advice for 0 (not at all)

to 5 (as much as wanted)

ASK THE FAMILY CARER

Q8. How much information have you 0 (none)
and your family been given? to 5 (as much as wanted)
N/A
Q9. How confident does the family feel caring 0 (not at all)
for ? to 5 (very confident)
N/A
Q10. Has the family been feeling worried 0 (not at all)
about the patient over the last 3 days? to 5 (severe worry)
N/A

Fig. 4. APCA African Palliative Outcome Scale (used with permission). Copyright 2008, the African Palliative Care Association.
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Items* 0 1 2 Score
Breathing independent Normal Occasional labored breathing. Noisy labored breathing. Long
of vocalization Short period of hyperventilation | period of hyperventilation.
Cheyne-Stokes respirations.
Negative Vocalization None Occasional moan or groan. Repeated troubled calling out.

Lowlevel speech with a negative
or disapproving quality.

Loud moaning or groaning.
Crying.

Facial expression

Smiling or inexpressive

Sad. Frightened. Frown.

Facial grimacing.

Body language

Relaxed

Tense. Distressed pacing.
Fidgeting.

Rigid. Fists clenched. Knees
pulled up. Pulling or pushing
away. Striking out.

Consolability

No need to console

Distracted or reassured by voice
or touch.

Unable to console, distract
or reassure.

Total**

Fig. 5. Pain Assessment in Advanced Dementia Scale. Used with permission. Copyright, Elsevier.
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can experience more pain or prolonged pain due to
its undertreatment.

The tool consists of five items (i.e. breathing,
negative vocalizations, facial expressions, body language,
and consolability), with each item assessed on a three-
point score ranging in intensity from 0-2, resulting in
an overall score ranging from 0 (meaning “No pain”) to
10 (meaning “Severe pain”).

Children’s pain tools

Children under 3 years old
i) The FLACC Behavioral Pain Scale

The FLACC Behavioral Pain Scale (Fig. 6) is a pain as-
sessment instrument for use with patients who are ver-

bally unable to report their pain. Each of the scale’s five
measurement categories—i.e. Face; Legs; Activity; Cry;
and Consolability—is scored from 0-2, which results
in a total score per patient of between 0 and 10 (Merkel
et al, 1997). Scores can be grouped as: 0 = Relaxed and
comfortable; 1-3 = Mild discomfort; 4—6 = Moderate
pain; 7-10 = Severe discomfort/pain.

Before deciding upon a rating score, for patients
who are awake, the health care provider observes the pa-
tient for at least 2—5 minutes, with their legs and body
uncovered. The health care provider then repositions the
patient or observes their activity, assessing their body
for tenseness and tone. Consoling interventions are ini-
tiated if needed. For patients who are asleep, the health
care provider observes for at least 5 minutes or longer,

DATE/TIME

Face
0 — No particular expression or smile

1 — Occasional grimace or frown, withdrawn, disinterested
2 — Frequent to constant quivering chin, clenched jaw

Legs

0 — Normal position or relaxed
1—Uneasy, restless, tense

2 —Kicking, or legs drawn up

Activity

0 — Lying quietly, normal position, moves easily
1 - Squirming, shifting back and forth, tense

2 — Arched, rigid or jerking

Cry
0 - No cry (awake or asleep)
1 - Moans or whimpers; occasional complaint

2 — Crying steadily, screams or sobs, frequent complaints

Consolability
0 — Content, relaxed

2 — Difficult to console or comfort

1 — Reassured by occasional touching, hugging or being talked to, distractible

TOTAL SCORE

Fig. 6. FLACC Behavioral Pain Scale (used with permission). Copyright 2002, The Regents of the University of Michigan.
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with the patient’s body and legs uncovered. If possible,
the patient is repositioned, with the health care provider
touching their body to assess for tenseness and tone.

ii) Touch Visual Pain (TVP) Scale

The 10-point TVP Scale, which uses touch and observa-
tion to assess not only a child’s pain but also any anxi-
ety or discomfort that may be experienced, is based on a
search for signs of pain and anxiety that can be assessed
either by looking at, or touching, an ill child. Signs of pain
and anxiety include an asymmetrical head, verbalizations
of pain, facial tension, clenched hands, crossed legs, shal-
low breathing, and an increased or irregular heartbeat.
On the first assessment, the health care provid-
er assigns a score of 1 (for present) and 0 (for not pres-
ent) across 10 items to establish a baseline score. De-
pending on the degree of pain and anxiety, medication
is administered when necessary. After 20-30 minutes,
the child is assessed once more using the TVP scale.
If there is no positive change in these signs, a different
approach to managing the child’s pain can be consid-
ered. Importantly, whilst the TVP has yet to be rigor-
ously validated, it is being used in low-resource settings.

Children over 3 years old
i) Wong-Baker FACES Pain Rating Scale

This scale (Fig. 8) comprises of six cartoon faces, with
expressions ranging from a broad smile (representing
“No hurt”) to very sad and tearful (representing “Hurts
worst”) (Wilson and Hockberry 2008), with each be-
coming progressively sadder. The health care provider
points to each face, using the words to describe pain in-
tensity, and asks the patient to choose the face that best

Richard A. Powell et al.
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0 1 2 3 4 5
No Hurt Hurts Hurts Hurts Hurts
Little Bit  Little More Even More  Whole Lot

Hurts
Worst

Fig. 8. Wong-Baker FACES Pain Rating Scale. Used with permission.
(Wilson and Hockberry 2008.)

describes the pain they feel, with the number assigned
to that face recorded by staff.

Children over 7 years old

i) Pain thermometer

An adaptation of the VDS (Fig. 9), this tool aligns a
thermometer against a range of words that describe
varying levels of pain intensity. This scale was developed
for patients with moderate to severe cognitive deficits,
or with difficulty communicating verbally, but a sub-
sequent revised version (the Iowa Pain Thermometer)
has been shown to be useable among the young, too.
Patients are shown the tool and asked to imagine that,
just as temperature rises in a thermometer, pain also
increases as you move to the top of the scale. They are
then asked to indicate which descriptors best indicate
the intensity of their pain, either by marking the ther-
mometer or circling the relevant words.

The health professional documents the relevant
descriptor and evaluates changes in pain over time by
comparing the different descriptors chosen. Some re-
searchers have converted the indicated descriptors into
a pain score by attributing scores to each.

Tactile and visual score

Knees tightly together or tightly crossed
One leg protecting nappy area

5 Bl I

Heart rate increased and/or irregular

©®N oW

. Head asymmetrical

anxious, distressed look

1. Toes bent down or upwards and tense under soles, ankles tightly crossed
Thoracic and/or irregular breathing, and/or mouth breathing and/or intercostal
muscles and/or nasal flaring and/or crackles

Arms tight against body or guarding or crossed over face, chest or stomach
Fists (impossible or difficult to open with finger)

Neck asymmetrically positioned on shoulders, shoulders pulled up

10.Facial tension (fearful or painful expression); tense mouth, eyes tense or

present

Fig. 7. Touch Visual Pain Scale (Used with permission. Copyright, Dr Rene Albertyn, School of Child and Adolescent

Health, University of Cape Town, South Africa.)
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The Most Intense
O Pain Imaginable

ot

O Very Severe Pain
of

O Severe Pain
of

O Moderate Pain
ol

O Mild Pain
ol

O slight Pain
of

O No Pain

Fig. 9. Pain thermometer. (Used with permission. Copyright, Dr
Keela Herr, PhD, RN, FAAN, College of Nursing, The University of
Towa, 2008.)

Case studies

Case 1l

You are working in a small, rural hospital when a
7-year-old girl is brought in by her 13-year-old brother.
She has AIDS and is not on antiretroviral therapy.
She appears to be in some pain. How do you assess
that pain?

Answer: The imperative in this instance is to control
the patient’s pain as quickly as possible; to achieve this,
the health care provider has to assess her pain. Because
she is 7 years old, the patient should be able to verbal-
ize her pain. As such, the body diagram and the Wong-
Baker FACES Pain Rating Scale could be used in combi-
nation to achieve an initial assessment of the location,
radiation, and severity of her pain. Depending on how
severe the patient’s pain is, the health care provider may
be unable to complete a full assessment until the pain
has been managed. The assessment process should,
subject to her agreement, involve both the girl and her
older brother. It would additionally be important to ex-
plore a brief family history to determine if the child has
an adult carer or whether she is being looked after ex-
clusively by her older brother to ensure that appropriate
consent is obtained to undertake possible therapeutic
interventions with the child. If an adult carer cannot be
located quickly, it may be necessary to assess and treat
the girl's pain while waiting for the carer to begin to
make her comfortable.

Case 2

You are working in a home-based care team that visits
people in a rural setting. You have arrived at a house
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to find an elderly woman with end-stage cancer curled
up on her bed and crying, who periodically drifts into a
semi-conscious state. How do you assess her pain?

Answer: From the patient’s initial presenting behavior
(crying and in a fetal position), it would appear that she
is in pain. The severity of her condition means that she
is unable to respond verbally to a pain chart or scale.
The health care provider would therefore need to take
a history from one of the patient’s carers (assuming
that one is present), asking what makes her pain bet-
ter or worse, how long she has been in pain, where they
think the pain is, and whether they think it is localized
or referred, and using an observational tool such as the
PAINAD. Additional questions should explore how long
the patient has been in a curled position and crying,
whether she is on any medication (including pain medi-
cation), and whether her pain is getting worse. In mo-
ments of consciousness, even if the patient is unable to
verbalize responses to questions based on a pain scale,
she may be able to respond by squeezing the health
care provider’s hand or by nodding. In that instance,
the health care provider should provide the patient
with closed questions (e.g., with simple “Yes” and “No”
responses), providing very clear instructions on, for ex-
ample, squeezing their hand if the answer is “Yes” This
questioning could be supplemented by a quick physical
examination to determine what might be causing the
patient’s pain. Consequently, the health care provider’s
assessment would be based on observation, a physi-
cal examination, simple questions for the patient, and a
more comprehensive history from her carer.

Case 3

You are working in a regional hospital. A week-old baby
boy is brought in by his mother. He is experiencing pro-
jectile vomiting (a symptom typical of congenital hyper-
trophic pyloric stenosis, a condition that 1 out of 500
babies are born with) and will need surgery. The baby
appears tense and agitated and you suspect that he is in
pain. How do you assess the pain?

Answer: The FLACC scale could be used to assess the
baby’s pain. What is the expression on the baby’s face?
Is he lying with his legs in a relaxed position, or are they
restless and tense, or is he kicking? Is he lying quietly, or
is he squirming or rigid? Is he crying and inconsolable?
Alongside the FLACC score, the health care
provider should speak to his mother to determine how
long he has been in this condition, whether he has
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any other symptoms, whether he has a known medi-
cal condition, when the pain started, and what makes
it worse or better? While it is possible that the under-
lying cause of the pain may be treatable (and it is im-
portant to ascertain what the underlying cause is), it is
critical to manage his pain quickly, which should also
allow him to become more relaxed, making it easier to
ascertain the cause.

Pearls of wisdom

+ An understanding of the need to undertake an as-
sessment of pain that is sensitive to the individual
patient (e.g., age, regarding cognitive ability, and
literacy).

« An appreciation of the potential value of stan-
dardized pain assessment scales.

+ The ability to use pain assessment tools and make
decisions within the clinical setting of the most
appropriate in different situations.

+ Pain assessment is not an academic exercise! Ev-
ery question potentially provides the therapist
with essential information about the etiology of
pain and certain first steps to be undertaken to
treat it.

+ Pain intensity: asking for pain intensity helps you
to assess the need for treatment: 0—3 would mean
generally that no change of therapy is necessary,
4-7 that analgesic therapy has to be changed, and
8-10 that analgesic therapy has to be changed
immediately (a pain emergency).

+ Pain quality: this helps you to differentiate the
etiology of pain (“burning, “shooting,” “electri-
cal, etc. would be indicators of neuropathic pain;
“dully “aching,” etc. would be indicators of no-
ciceptive pain; and “terrible, “unbearable,’ etc.
would suggest an affective valuation of pain).

« Pain increase: pain increase after certain move-
ments or at certain times of the day helps to
identify the etiology of pain (e.g., pain because
of inflammation will be often worst in the early
morning hours, while constant high pain levels
might suggest a chronic pain disease).

+ Pain decrease: positions or situations in which
the pain decreases are also helpful for assessment;
e.g., if only rest—and no other coping strategies—
is considered useful for the patient, this is impor-
tant information for the therapist that chronic

Richard A. Powell et al.

pain may be present and that cognitive restruc-
turing will be indicated. Another example would
be a decrease of pain with movement, when pos-
sibly osteoarthritis might be present.

+ Localization: probably the most important
question. Localization of the pain may differen-
tiate between a radicular and nonradicular eti-
ology of pain.

+ The items mentioned are only rough indicators
of certain etiologies. Further questioning and
examination must to be undertaken to confirm
suspicions.
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Appendix 1

When using the body diagram (in children a broad
equivalent is the Eland Colour Scale), patients are re-
quested to indicate, using a marker, the location of their
pain (which could include several sites) by shading the
relevant areas. The severity of pain experienced can
then be determined using one of the adult pain assess-

ment tools (Appendix 2).

Appendix 2: Pain intensity scales

Children’s pain intensity scales

Fig. 10. Body diagram.

Scale

Advantages

Disadvantages

(i) Faces, Legs, Activity, Cry and Con-
solability Scale

This tool is useful among children who
are unable or unwilling to report pain;
it is quick to use and easily reproduc-
ible.

It has not been validated among chil-
dren with special needs, neonates, or
ventilated children.

(ii) Touch Visual Pain Scale

This tool is useful among children who
are unable or unwilling to report pain;
it is quick to use and easily reproduc-
ible.

Additional research is required to vali-
date the tool in different populations
and settings.

(iii) Wong-Baker FACES Pain Rating
Scale

This tool is simple and quick to ad-
minister, is easy to score, requires no
reading or verbal skills, is unaffected
by issues of gender or ethnicity, and
provides three scales in one (i.e., facial
expressions, numbers, and words).

The tool is sometimes described as
measuring mood instead of pain, and
sad or crying faces are not culturally
universal.

(iv) Pain Thermometer

The tool is simple and quick to use and
is intuitively preferred by some patients
instead of attempting to express their
pain intensity numerically.

While overcoming some of the limita-
tions of the VDS by providing an ac-
companying illustration of pain intensi-
ty, the tool may be problematic among
the cognitively or visually impaired.
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Adult pain intensity scales

Richard A. Powell et al.

Scale

Advantages

Disadvantages

Cognitively Unimpaired

(i) Visual analogue scale

The tool is quick and simple to administer,
is easy to score and compare to previ-

ous ratings, is easily translated into other
languages, has been validated extensively,
and is considered one of the best tools for
assessing variations in pain intensity.

The tool is highly sensitive to changes

in pain levels, which can hinder its use.
Some adults can find the tool too abstract
to understand, especially among patients
with cognitive dysfunction, non-English-
speaking patients, postoperative patients
(whose levels of consciousness and atten-
tion may be altered after receiving general
anesthesia or certain analgesics), and
patients with physical disability such as
reduced visual acuity or manual dexterity
(the health practitioner marking the scale
can introduce bias).

(ii) Numeric rating scale

The tool is quick and simple to use, and it
is easy to score and document the results
and compare with previous ratings. The
tool is well validated, can be translated
into other languages, and can be used to
detect treatment effects.

It is easy to teach patients its correct use.
Unlike the VAS, the scale can be ad-
ministered verbally, thereby overcoming
problems for those with physical or visual
impairments and enabling those who are
physically and visually disabled to quantify
their pain intensity over the telephone.

Some patients are unable to complete the
tool with only verbal instructions. Conse-
quently, there is decreased reliability at the
age extremes and with nonverbal patients
and the cognitively impaired.

(iii) Verbal descriptor scale

The tool is quick and simple to use, easily
comprehended, well validated and sensi-
tive to treatment effects, and intuitively
preferred by some patients instead of
attempting to express their pain intensity
numerically.

Based on the use of language to describe
pain, the tool depends upon a person’s
interpretation and understanding of the
descriptors; which can prove to be a
challenge in different cultures. The tool is
problematic for use among the very young
or old, the cognitively impaired, and the
illiterate.

(iv) APCA African Palliative
Outcome Scale

The tool is quick and simple to use, and
provides three scales in one (i.e. numbers,
words, and the physical hand).

This tool, which only addresses pain as

a single domain in addition to others af-
fecting a patient’s life, requires a degree of
staff training to ensure its consistent ap-
plication. Additional research is ongoing
to validate the tool in different popula-
tions and settings.

Cognitively Impaired

Dementia Scale

(v) Pain Assessment in Advanced

This tool is useful among adults who are
unable to report pain; it is quick to use
and easily reproducible.

Relies upon proxy indicators of pain
rather than verbal self-reporting.

Note: The table above draws on McLafferty and Farley (2008).




Chapter 11
Physical Examination: Neurology

Paul Kioy and Andreas Kopf

Why do a neurological examination?

The main objective in a neurological examination for
a patient with pain is to identify the abnormality in
the nervous system that may be related to the pain
experience and separate central nervous from periph-
eral nervous lesions. It is also important not only to
establish a clinical diagnosis, but also to follow this up
with anatomical, pathophysiological, etiological, and
possibly pathological diagnoses, if possible. Pain is the
most common reason that patients seek medical con-
sultations, and it should be remembered that the pain
may not be neurological. Indeed, in origin it often is
not. In a general overview, a quick evaluation of the
mental state and psychological makeup of the patient
must be included as part of the neurological examina-
tion as these factors may have a significant impact on
pain behavior.

In the history, the presenting symptoms are
evaluated in the usual manner, which we exemplify here
using one of the most common symptoms in pain pa-
tients—headaches. Headaches are important as they
are a very common type of pain and one that alerts pa-
tients to a potential neurological problem, although for-
tunately the cause is rarely neurological. Headache still
calls for a thorough neurological examination, however,
as missing those uncommon neurological headaches
(raised intracranial pressure, meningitis, tumors, etc.)
may have catastrophic consequences.

Find out the type of headache, its character, an-
atomical site, severity, frequency, and duration; the na-
ture of onset, timing and periodicity; precipitating fac-
tors (straining, coughing, posture, sex, etc.); relieving
factors; and associations (visual, auditory, tactile, and
dysautonomic associations etc.). Other symptoms can
largely be evaluated along the same lines with variations
as necessary, since not all aspects apply to all symptoms.
A history of common neurological symptoms such as
loss or impairment of consciousness, visual disturbanc-
es, speech and language disturbances, sensory distur-
bances, and motor disturbances (including sphincters)
should be obtained along the same lines where possible.
Further details regarding individual symptoms can be
added as appropriate during direct questioning to es-
tablish potential etiological factors, including exposure
to drugs (alcohol included), environmental toxins, past
injuries, and systemic illnesses.

In conclusion, at least basic neurological ex-
aminations are indicated in every patient to detect
somatic etiologies of pain, mainly lesions of the cere-
brum, spinal cord, and peripheral nerves, including
myopathies. Although in pain management the psy-
chological factors and symptomatic treatment options
are emphasized, it is crucial for the adequate under-
standing of the patient’s pain to take a thorough his-
tory and perform a thorough physical examination.
It would be harmful to our patients to overlook pain
etiologies that could be treated causatively! Therefore,
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an basic neurological examination is inevitable for ev-
erybody dealing with pain patients (together with an
orthopedic and psychosocial evaluation).

What is a systematic diagnostic
procedure in a neurological
examination?

The examiner has to use a certain systematic ap-
proach when examining the patient. Starting with
the symptoms presented by the patient, it is advisable
to continue trying to identify a syndrome, which in-
cludes all symptoms. A topical diagnosis may then be
made (which is the “level” of neurological dysfunc-
tion), which should lead to the final etiological diagno-
sis. Paraclinical testings, such as electrophysiology and
imaging techniques, help by confirming or ruling out a
certain etiological diagnosis. However, the availability
of such technical examinations is not a prerequisite to
make a diagnosis in many cases. Therefore, in environ-
ments without the possibility for further testing, careful
and thorough history taking and physical examination
will be able to collect relevant and most often suffi-
cient findings to make a diagnosis, helping the clinician
to understand and possibly treat neurological diseases
causing pain.

How do I prepare the patient
for the examination?

In the usual clinical manner, establish a rapport with the
patient and explain the nature and purpose of the exami-
nation to reassure him or her. Endeavour to gain the pa-
tient’s confidence and trust in order to achieve the level
of cooperation that is essential for the interpretation of
findings. The patient should be comfortable on the ex-
amination couch and adequately but decently exposed.

How can I draw conclusions from
the neurological examination?

To be able to draw conclusions from the neurological ex-
amination, it is advisable to follow a certain stepwise ap-
proach to avoid imperfection. However, following a step-
wise approach does not mean being overly schematic!

It is important to explain the examination to
the patient before starting because the patient’s co-
operation and alertness are necessary to ascertain
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the neurological status. If cooperation is impaired, it
should be noted in the progress notes (e.g., “unexpect-
ed/inadequate finding”). Thus, objective findings such
as muscle atrophy have greater value, since they may
not be voluntary influenced!

Every examiner will experience at times “inade-
quate” or “unexpected” results from the examination. To
diagnose a “psychogenic” etiology, however, thorough
experience is needed. The patient should never be con-
fronted with the suspicion of aggravation or simulation,
so as to avoid an irreversible loss of mutual trust, but
the suspicion should be integrated into the whole pic-
ture of the patient evaluation.

What technical support do I need
for the physical neurological
examination?

Everything necessary for an orientating neurological
examination should be easily available. A small collec-
tion of instruments should be at hand. With a patellar
hammer, a sharp instrument (e.g., a wooden stick or
sterile cannulas), a soft brush or a piece of cotton wool,
a wooden tongue depressor, a small flashlight, a tuning
fork (128 Hz), spatulas, and a pair of glass test tubes it
should be possible to detect relevant motor, coordina-
tion, trophic, and vegetative dysfunctions of the nervous
system. If available, an ophthalmoscope would complete
the test battery. Remember that in a very busy clinic,
one may not be able to do a thorough examination for
all patients. But with experience, one develops a quick
and efficient personal examination protocol.

What is the stepwise approach
to performing a neurological
examination?

The physician normally begins the examination of any
patient with an examination of the appearance of the
subject in general, his/her skin and mucous membranes,
followed by palpation for lumps, lymph nodes, pulses,
and any superficial points of tenderness. An evalua-
tion of vital functions should normally be done at this
time, including blood pressure, pulse, respiration, and
temperature. Care should of course be exercised during
palpation to avoid the obvious points of severe pain and
tenderness this early in the examination so as to retain
the patient’s cooperation.
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The examiner develops a quick plan of the se-
quence of steps in the examination, which should be
followed, because otherwise important aspects of the
examination may be missed. A checklist of activities is
often useful for the non-neurologist who is not yet ex-
perienced. For many, it is easy to follow the examina-
tion in a rostral caudal direction, but one may find other
methods equally effective. As a bare minimum, the ar-
eas listed below must be assessed in an adult patient.

What items do I look for in the
neurological examination?

+ Higher functions and general examination: (look
for level of consciousness, maybe use the Mini-
Mental State Examination [MMSE] to test cogni-
tive function, and check vital functions)

» Examination of the head and neck: (look for men-
ingeal irritation, such as neck stiffness or a posi-
tive Kernig'’s test, check neck muscle function and
neck movement)

+ Examination of the cranial nerves

+ Examination of the motor and musculoskeletal
system (look for deformities, bulk, muscle tone,
and bilateral strength)

+ Examination of the sensory system (distinguish
radicular and nonradicular deficits or pain radia-
tion; check deep tendon reflexes and the “primi-
tive” reflexes)

+ Cerebellar functions (test coordination with rap-
id alternating hand movements, finger-nose and
heel to shin test, tandem walk, one-leg stance,
and Romberg test)

+ For special diagnostic questions only, certain
“technical” testing could be useful (laboratory
tests, blood tests, cerebrospinal fluid, electro-
physiology, electroencephalography, electroneu-
romyography, testing of autonomic functions,
and imaging)

How do I evaluate “higher functions”?

The patient’s degree of consciousness should be evalu-
ated and established as this is probably the most impor-
tant point in the evaluation of a patient neurologically.
Most patients who will be reviewed outside the emer-
gency department presenting with pain will not be in a
coma, and an elaborate description of how to evaluate a
patient in a coma may not be necessary. Nevertheless,
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a general familiarization with a coma scale (such as the
famous Glasgow Coma Scale) may be useful.

Establish that the patient is fully conscious, able
to understand and follow instructions, and fully orient-
ed in time, space, and person. The patient’s mood and
emotional state (level of anxiety, depression, apathy, dis-
interest, posturing, and behavior) should be assessed. If
any impairment is noted, a full description should be re-
corded as precisely as possible.

Cognitive skills can quickly assessed using sim-
ple observations during history taking and can then be
supplemented by direct examination of specific skills.
Assessment of language pattern and fluency can easily
pick up those patients with motor dysphasia, while abil-
ity to follow instruction in the course of general exami-
nation may raise the suspicion of receptive dysphasia.

The MMSE examination of Folstein et al (Mini-
Mental State Examination) is a quick formal test con-
sisting of some 30 items which can quickly be car-
ried out in less than 10 minutes, should suspicion of a
cognitive deficit be raised. With this tool, orientation,
memory and recall, abstraction, comprehension, read-
ing, drawing, and writing ability can be assessed. Where
dysphasia is marked, testing other elements of cognition
is difficult, if not impossible.

How do I examine the head
and neck?

Observe and palpate for deformities and tenderness
in the scalp and over the muscles—especially the tem-
poralis muscles. Tenderness over the insertion of the
paraspinal and mastoids on the skull may be elicited
in patients with neck muscle spasms, while occasional
tenderness at the vertex may be elicited in patients with
tension and depression headaches.

Check for meningeal irritation by flexing the
neck and observing for stiffness and pain along the
spine, and follow this with the Kernig’s test. Brudzin-
ski’s sign is rarely observed in adults. Palpation for the
carotid pulse will establish the presence and symme-
try of the pulsations. Superficial and deep palpation of
the neck muscles may elicit spasticity and tenderness
and should then be followed by an assessment of neck
movements in all directions, which may be restrict-
ed by pain, spasms, and/or osteoarthritis of the spine.
Lhermitte’s sign may occasionally be elicited in patients
with multiple sclerosis and spinal canal stenosis, among
other pathologies.
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What does examination of the
cranial nerves tell us?

The first cranial nerve is commonly examined using ar-
omatic non-irritant or pungent materials, such as soap,
which is easily available. Each nostril should be exam-
ined separately with the other blocked, and the patient
is asked to determine the smell by sniffing. Abnormali-
ties of smell are more commonly from local pathologies
in the realm of otorhinolaryngology, but they can occur
with base of skull and anterior fossa pathologies such as
fractures and tumors.

Examination of the second cranial nerve is the
most involved, but it affords the best source of informa-
tion about intracranial pathology. The optic pathways
traverse the whole of the brain from the frontal to the
occipital pole, with the optic radiation opening out to
traverse the parietal as well as the temporal lobes. As-
sess visual acuity roughly using a newspaper, which con-
veniently has type of different sizes. More accurate vi-
sual acuity measurements can be done using hand-held
Snellen charts (i.e., eye charts).

Visual fields can be examined using the con-
frontation method in all four quadrants separately for
each eye. The method compares the visual fields of the
patient with that of the examiner using a colored ob-
ject—usually a pin head advanced from the periphery
of each quadrant. More accurate assessment can be car-
ried out using perimetry or tangent screens.

Examination of the optic fundus may reveal in-
valuable information regarding raised intracranial pres-
sure and the state of the arteries. All patients with head-
aches should have a funduscopy done. The state of the
arteries, silver-wiring, venous pulsations, disc color and
margins should be examined and noted together with
hemorrhages and exudates if present.

The examination of the papillary reactions and
eye movements yields further information on the sec-
ond, the third, the fourth, and the sixth cranial nerves.
Pupil size, shape, and reaction should be checked using
a bright light for direct, consensual, and accommoda-
tion reactions and noting the symmetry and prompt-
ness of the responses. Check for ptosis (eyelid droop),
and note whether it is partial or complete. Eye move-
ments should be tested in all directions and include
tests of conjugation. The presence of nystagmus should
be noted and described, remembering that nystagmus
at extremes of lateral gaze may be normal. Abnormali-
ties of nystagmus reflect abnormalities in the vestibular
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(8th nerve) system and occasionally cerebellar lesions,
although mentioned here with the eye motor nerves.

The fifth nerve is examined by assessing sen-
sation in the face and part of the scalp in front of the
ear, together with motor activity of muscles of masti-
cation (jaw clenching and opening against resistance).
Fast (touch) and slow (pinprick) sensations are handled
separately as they follow different pathways and may be
impaired differentially. The corneal reflex has its afferent
arm in the ophthalmic division of the trigeminal nerve
and would normally be included as part of its assess-
ment.

The seventh nerve is examined by observing
for facial symmetry at rest and when the patient at-
tempts to wrinkle the forehead (lift the eyebrows), close
the eyes, show the teeth, or blow out the cheeks. Taste,
which is also a function of the seventh nerve, is rarely
tested routinely, but it can be tested in the anterior two-
thirds of the tongue using sugar or salt on the protruded
tongue.

The eighth nerve function may crudely be tested
using a ticking watch or by rubbing the fingers near the
ear. If a hearing deficit is suspected, ensure the patency
of the external auditory meatus and then carry out more
elaborate tests such as Weber’s test or Rinne’s test to
distinguish conduction from nerve deafness, or refer the
patient for more sophisticated audiometry.

The ninth, 10th, and 12th nerves are examined
together. One should note the presence of dysphonia,
palatal movement symmetry (when the patient says
aaah), the gag reflex, and tongue movement symme-
try. Pharyngeal sensation may be tested using a wooden
probe tipped with cotton wool, testing each side sepa-
rately, normally as part of the gag reflex.

The 11th nerve or the spinal accessory nerve is
normally examined with the rest of the motor system.
The movement of shrugging the shoulders and turning
the neck against resistance applied to the side of the jaw
will give an indication of any weakness in the trapezius
or the sternocleidomastoid muscles, respectively.

How do I examine the motor and
musculoskeletal system?

General observation for muscle wasting or hypertro-
phy, deformities, posturing, and presence of involun-
tary movements (fasciculations, tremors, chorea, or
athetosis) should be done. When necessary, changes
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in muscle mass can further be evaluated by palpating
as the muscle contracts and/or by measuring the girth
of the limbs. Localized atrophy may be due to disuse
because of chronic pain and should be kept in mind as
a non-neurological cause of changes in muscle mass.
Ensure the patient is calm and comfortable before test-
ing tone and limb mobility. Decreased tone is usually
a feature of lower motor neuron pathology, whereas
increased tone (spasticity, rigidity) is a feature of up-
per motor neuron pathology. Limb mobility at joints
should be tested in all directions allowed by the joint
and any restrictions noted. One should be aware that
there may be some modifications of tone and limb mo-
bility by pain.

Muscle power is then tested in muscle groups
around the joints and in the axial musculature. A good
knowledge of segmental and peripheral nerve innerva-
tion of the various muscles or muscle groups is essen-
tial in evaluating the etiopathology of any weakness. If
nerve-related weakness is noted, then it is imperative
that it be graded according to an established scaling
system such as the Medical Research Council (MRC)
scale. Also, establish whether it is upper motor neuron
or lower motor neuron and whether it is segmental,
diffuse, distal, or peripheral in distribution. Myopathic
weakness does not respect peripheral nerve or segmen-
tal demarcations and is usually more marked proximal-
ly. Neuropathic weakness needs to be delineated and
assessed for the anatomical site of the pathology (spinal
cord, roots, specific peripheral nerve, or diffuse neu-
ropathy). Subtle weakness in the lower limbs may occa-
sionally be picked up by requesting patients to rise from
a squatting position, walk on their tiptoes or on their
heels, while in the upper limbs one may look for prona-
tor drift.

Other tests may be done to elicit specific defi-
ciencies such as the straight leg raise to identify lumbar
disk protrusion or the femoral stretch if higher disk pa-
thology is suspected. There are numerous maneuvers in
clinical practice aimed at eliciting specific joint or struc-
ture pathology, and these can be obtained from books
on neurology and orthopedic surgery if they are needed.

How do I examine the sensory
system?

The sensory system is examined guided by func-
tion and anatomy. There are two types of sensations
physiologically:
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Fast (posterior column, lemniscal, or discrimi-
natory) sensations that include light touch (tested with
a wisp of cotton wool), joint position sense, two point
discrimination, and vibration.

Slow (spinal thalamic) sensations that tradition-
ally are represented by pain (pinprick) and temperature
sensations.

The patient is normally requested to close his/
her eyes during the tests. The stimulus is applied on
one side initially and then on two sides simultaneously
in corresponding parts of the body. The latter tests for
sensory extinction where the patient may fail to regis-
ter stimulation of one side (the left usually) in lesions of
the nondominant hemisphere. If any abnormalities are
detected, attempts should then follow to accurately map
the area of the deficit and establish the anatomical site
of the lesion or the structure involved.

Pain and temperature tests yield information on
the same systems, and therefore it may not be necessary
to test for both in the routine patient without neuro-
pathic pain. However, a positive increase or pathologi-
cal increase in sensation (like dysesthesia) that may have
partly been picked up during history taking will need to
be elucidated further. Regions of hyperesthesia and al-
lodynia need to be mapped out accurately, noting that
skin hypersensitivity to various stimuli (touch, cold, and
warmth) may be different and therefore should be test-
ed separately.

Light touch, joint position, and vibration should
be tested even though they are physiologically related in
that they are all fast sensations, because they may be af-
fected differentially in certain clinical situations.

Higher sensory functions such as two point dis-
crimination, graphesthesia (recognition of numbers or
letters drawn on the skin), and stereognosis (ability to
recognize familiar objects placed in the hand) are not
normally part of a routine neurological examination but
can be performed where a cerebral lesion is suspected.

What does examination
of the reflexes tell us?

The deep tendon reflexes are normally tested after the
examination of the sensory systems. The jaw jerk, the su-
pinator, the biceps, the triceps jerks in the upper limbs
and the knee and the ankle jerks in the lower limbs are
routinely tested. Others like finger flexion and adductor
reflexes in the upper and lower limbs respectively are not
routine. Their responses are usually graded in a simple
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five point system from 0 to 4: O = absent, 1 = decreased,
2 = normal, 3 = increased, and 4 = increased with clonus.
Of particular interest is the symmetry of responses and
the least force necessary to elicit the responses which
may be a more sensitive measure than the grading sys-
tem above. Comparison between the upper limbs and
the lower limbs may yield some information regarding
spinal cord lesions. Before recording a reflex as absent,
a re-enforcing technique (like contracting muscles in
other limbs or clenching the jaws) should be tried. The
hall mark of upper motor neuron deficit remains the in-
creased deep tendon reflexes, disappearance of superfi-
cial reflexes and appearance of pathological reflexes.

The pathological reflexes include Hoffman’s re-
flex, the Tromner reflex, the abdominal reflexes, and the
plantar responses, which are useful in identifying upper
motor neuron deficits. The so-called primitive or frontal
lobe release reflexes (grasp, pouting, rooting, etc.) are
hardly ever part of a routine clinical examination (with
the possible exception of neonates) but can be carried
out if the clinical situation demands it.

The cerebellum coordinates muscle contrac-
tions and movements in all voluntary muscles, and cer-
ebellar dysfunction results in symptoms of ataxia that
is truncal if the flocculonodular lobe is affected or limb
ataxia if the hemispheres are at fault. Truncal ataxia is
associated with disturbed gait that is typically broad
based and reeling and does not get worse when eyes
are closed. This can be observed when the patient walks
into the examination room or when he/she is request-
ed to walk naturally in the room. Tandem walking (10
steps), heel walking, and one leg stances (holding form
more than 10 seconds) can also be tested. The Rom-
berg’s test is usually included among the tests of coordi-
nation, although it largely assesses the posterior column
functions and joint position sense rather than strict cer-
ebellar function.

The neurophysiological process of movement
coordination is a complex one requiring an intact as-
cending sensory system, basal ganglia, the pyramidal
system and the vestibular apparatus. Lesions in one of
these structures may impair one or other aspect of co-
ordination. Fortunately such lesions will usually be ac-
companied by other neurological manifestations that
help discriminate lesions. Limb coordination to assess
cerebellar function may be tested using a variety of
tests: the finger-nose test, rapid finger tapping, and rap-
id alternating hand movements in the upper limbs, and
the heel to shin test and foot tapping in the lower limbs.
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Pearls of wisdom

Suggested neurological examination tests for the pain
patient by the non-neurologist:

Trendelenburg-test: descending of the hip to
the unaffected site with pain when walking for longer
distances (insufficience of the gluteal muscles)

“Nerve stretching” tests: the Laségue test is
performed in the sitting and the supine position, and
is positive if pain is felt in the back radiating to the leg
with <70° of straight leg raise, especially if flexing the
foot on the ipsilateral site increases the pain (Bragard
test), which would be highly positive if pain starts at
<35° and/or if pain is provoked with contralateral test-
ing (malingering should be suspected if the test has
different results in the sitting and supine position, or if
flexion of the head does not increase the pain).

+ Allocation of nerve roots:

Hip flexion (when sitting) and patellar reflex is
negative (L2)

Knee extension (when sitting) and patellar reflex
is negative (L3)

Supination in ankle joint (when supine) and heel
standing negative (L4)

Extension of big toe (when supine) and heel
standing negative (L5)

Atrophy of gluteal muscles and standing on one
leg negative (L5/51/S2)

+ Valleix pressure point test: provoking radiating
pain in the leg when palpating along the pathway
of the sciatic nerve on the dorsal site of the thighs

+ Leg-holding test: lifting of the straight leg by 20°
in the supine position for >30 seconds (if <30 sec-
onds, suspicious for myelopathy, especially when
the Babinski test is positive)

+ Tuning fork test: vibration sensitivity (negative
result indicates polyneuropathy)

« Babinski test: forced brushing of the sole of the foot,
positive when slow extension of the big toe is ob-
served (indicates myelopathy with pyramidal lesion)

+ Brudzinski test: reflexive flexion in the hip and
knee joints when bending the head

+ Jackknife test: no spasticity at rest, but after pas-
sive movement of the joints, increasing spasticity
followed by a sudden muscle relaxation

+ Paresis grading test: the severity of paresis is
graded according to Janda at six levels (0= no
muscle contraction, 1 = <10%, 2 = <25%, 3 =
<50%, 4 = <75%, 5 = normal strength)



Physical Examination: Neurology

Fig. 1. A neurological body scheme, useful for differentiating and lo-
calizing radicular and nonradicular pain with the patient’s subjective
reports and the results from the physical examination.

+ Reflex testing: biceps = C5-6, triceps = C6-7, fin-
ger II + III flexion (“Tromner”) = C7-T1, patellar
ligament = L2—4, and Achilles tendon = L5-S2
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+ Finger-nose test: a test for coordination, and the
patient trying to touch his nose with his index
finger in a uninterrupted ample movement with
his eyes closed

+ Romberg test: the patient should be able to stand
stable with eyes closed, feet together, arms ex-
tended 90° to the front

+ Use a simple body scheme to document the
pain reported from the patient and your find-
ings (see Fig. 1)
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Chapter 12
Physical Examination: Orthopedics

Richard Fisher

Clinical case story 1 (extremities)

You have been asked to see a patient in the emergency
room of your hospital. The patient is a 46-year-old male
who was pinned between a loading dock and a truck
bumper several hours ago. His left lower extremity is in a
temporary cardboard splint, and after a primary evalua-
tion, he seems not to have other significant injuries. He is
alert and will talk to you.

Your initial examination of the left lower ex-
tremity shows a swollen calf with a mild angular defor-
mity and bruised but closed skin. Examination of the
knee shows no effusion, but range of motion and ligament
testing are not possible because of calf pain. Likewise, the
range of motion of the hip cannot be tested.

The patient can move his toes and ankle in both
directions. He states he can feel you touch the toes and
foot, but they have a tingling feeling; slightly different
than the right. The left foot is slightly cooler and seems
paler. You cannot palpate a dorsalis pedis or posterior
tibial pulse. Capillary refill at the toes seems slower than
on the right, but intact.

X-ray is available, so you ask to have an X-ray
taken of the tibia and fibula. The X-ray shows transverse
mid-shaft fractures of both bones with some angulation
and minimal displacement—but little comminution.

You decide that the fracture should be “reduced”
[placed in proper alignment], and so you contact the on-

call anesthesiologist and instruct the operating theater to
perform a closed manipulation of the fracture and apply
a long leg plaster splint. They tell you they will be ready
in 2 hours.

The manipulation seems to work, and you apply
a plaster splint to three sides of the limb—leaving the an-
terior aspect open to allow room for swelling. The patient
is comfortable with oral or intramuscular pain medica-
tion, and things seem to be going well. The vascular and
neurological function of the left foot and ankle seems to
be improved following your reduction, although not com-
pletely normal.

The next day, just before you begin rounds, the
nurse calls you because the patient is having extreme
pain in his left calf. She has given all the pain medi-
cation ordered, and it is not helping. You go quickly to
examine him and find that his splint is intact, but his
left leg below the knee is swollen and tense. He cannot
extend or flex his toes. You can passively extend them
with mild discomfort, but if you try to passively flex
them he screams with pain. There is a diffuse decrease
in sensation about the foot and calf, and there is no
feeling between the first and second toes on the dorsal
surface of the foot. Yesterday you could palpate weak
posterior tibial and dorsalis pedis pulses, but now there
is no dorsalis pedis pulse by palpation. His capillary
refill is slower, and the foot feels cooler and looks paler
than yesterday.
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Do you think this pain pattern is typical
for a fractured tibia, or should you look
for another cause?

After examining him on rounds, so you suspect the
problem is located:
« in the posterior deep compartment?
+ in the venous system, probably from a deep vein
thrombosis?
+ in the anterior compartment?
+ in the tibial nerve distribution?

How do you reach a diagnosis?

The calf muscles are organized around four compart-
ments, and the muscles are contained within substan-
tial fascial sheaths. As the muscles become ischemic
they swell, increasing the pressure within their com-
partment. As the pressure increases, it eventually ex-
ceeds the capillary perfusion pressure, and no blood
can flow to the muscles—and the cycle goes on. If
the pressure is not released by dividing the surround-
ing fascia, the muscle will become permanently non-
functional. A compartment syndrome is one of the
few surgical emergencies affecting the musculoskeletal
system. The compartment’s fascial sheath should be re-
leased as soon as possible.

The tissues manifesting the patient’s symptoms
include artery, nerve, muscle, vein, ligament, and joint.
The symptoms are caused primarily by the ischemic
muscle. They can be remembered by the “7 P’s™:

Pallor—decreased blood flow, slow capillary refill

Pain—from pressure on the muscle

Paresthesia—from early nerve ischemia causing de-
creased or abnormal sensation

Pressure—the compartment involved will feel tight,
and the pressure will measure high

Passive stretch—stretching the muscles of the in-
volved compartment will cause extreme pain; in this
case, plantarflexing the ankle and toes

Palsy—the involved muscles will be weak or have
no function.

Pulselessness—the pulse will not be palpable if the
pressure is high enough, but this is a late sign and is not
reliable for early diagnosis.

Why is musculoskeletal pain such
an important medical problem?

Pain is an essential component of musculoskele-
tal function. It is the signal we use to limit activities,
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which if continued, will lead to damage of the func-
tional elements of the system—muscle, nerve, blood
vessel, tendon, ligament, bone, and articular cartilage.
The value of this feedback loop is better appreciated
in situations where pain perception is impaired and a
rapid disintegration of musculoskeletal elements en-
sues. This is seen in congenital syndromes, acquired
neuropathic conditions (diabetic neuropathy), and
situations of anesthetic use to enhance performance
during athletic activities. Pain produced by musculosk-
eletal pathology, trauma, infection, or tumors must be
managed as a component of the treatment of those
conditions. The pain associated with certain chron-
ic pain syndromes appears out of proportion to the
initial stimulus. The history and physical examina-
tion provide the key to establishing a working differ-
ential diagnosis.

Pain is the most common symptom of patients
seeking medical help for a musculoskeletal problem. It
is often accompanied by other complaints such as swell-
ing, discoloration, or the inability to perform certain
tasks, such as walking up stairs, lifting the arm over
one’s head, or gripping chopsticks, fork, or spoon, but
pain is commonly involved. Thus, pain is a useful tool
for diagnosis and treatment and a way to measure prog-
ress and healing as function is restored. In treating pa-
tients we are always working on this edge of comfort
versus function.

Pain provides the starting point for the or-
thopedic examination; both the history and physical
components. Where does it hurt? For how long? How
did it begin? What makes it worse? What makes it
feel better? The answers provide the clues we need to
begin the physical examination. Fortunately the ba-
sic orthopedic exam is not complex. It consists of a
rather limited set of maneuvers, coupled with some
knowledge of the anatomy involved. The goal is to
understand the abnormality and provide the advice
or treatment necessary to restore pain-free or com-
fortable function. This is an important concept, be-
cause if you had continued to increase the pain
medication for the patient in the above case history
without understanding the meaning of the physical
findings, the most likely outcome would have been
loss of the extremity. After all, tibial fractures hurt.
Why not just treat the pain? The physical examina-
tion is important and it is not difficult, but the ex-
tremity examination maybe easier than the spine ex-
amination, so let’s start there.
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How to perform an examination
of the extremities

The extremity examination should include a careful evalu-
ation of the important tissues. In general order of impor-
tance, these include the skin, vascular supply, nerve, func-
tion, muscle, joint function, including ligament stability,
and bone. The parameters to examine are listed in Table 1.

Judgment is an important skill to practice.
If a bone is obviously broken, it may not be prudent
to attempt to evaluate range of motion or ligament
stability in a nearby joint. However, it is possible to
examine the joint for swelling, effusion, tenderness,

Table 1
Evaluation of the extremities

Skin Look for swelling, redness, induration, open wounds,

palpate for tenderness

Vascular
system

Palpate major pulses, evaluate capillary refill, tem-
perature, and color

Evaluate skin sensation, muscle function, and major
deep tendon reflexes; try to determine if there is loss
in a dermatome or peripheral nerve distribution

Nerves

Muscles | Palpate for tenderness and swelling; test for strength

Joints Evaluate for swelling (fluid in the tissue around the
joint), effusion (fluid within the joint), range of mo-
tion (active/passive), stability (test major ligament
groups), tenderness (around the joint and the liga-

ment and tendon attachments)

Bones Look for alignment: normal, angled, or rotated; look

for localized swelling and tenderness

and deformity and gain an understanding of whether
the joint is or is not likely to be involved in the in-
jury. Likewise, the skin may show redness, increased
temperature, induration, mild or extreme tenderness,
some swelling, or tenseness, all indicating the de-
gree of underlying pathology; from a mild bruise to
severe infection. Systemic signs of fever, weight loss,
or chronic fatigue, along with basic laboratory tests,
should also be used.

The following is a simple checklist to follow
when performing the basic extremity examination.
When possible, it is easiest to do with the patient sitting.

Shoulder:

1) Palpate the surface of the clavicle, the acromio-
clavicular joint, the subacromial space, the coracoid
process, and the deltoid muscle insertion.

2) Test shoulder joint range of motion actively or
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passively: flexion/extension, abduction and internal and
external rotation.

3) Test rotator cuff impingement (shoulder flexion/
abduction against resistance).

4) Evaluate sensory nerve function of the axillary,
median, ulnar and radial nerves. Hint: the volar tip of
index finger = median; the little finger tip = ulnar; the
dorsal thumb web space = radial, the tip of the shoulder
= axillary.

Elbows:

1) Palpate the surface location of the medial and lat-
eral epicondyles, the radial head, the olecranon process,
and the olecranon bursa.

2) Check elbow range of motion: flexion/extension
and pronation/supination.

3) Test the biceps muscle strength with elbow flex-
ion and supination.

4) Tap the ulnar nerve beneath the medial epicon-
dyle (“funny bone”)—increased tenderness signifies
compression.

5) Check the biceps and triceps reflexes.

Hands and wrists:

1) Palpate the surface location of the radial and ul-
nar styloid processes, the thumb abductor tendons, and
the anatomical “snuffbox”

2) Palpate the radial and ulnar pulses.

3) Evaluate the range of motion of the wrist joint: flex-
ion/extension, pronation/supination, radial/ulnar deviation.

4) Assess for carpal tunnel syndrome: tap the me-
dian nerve at the wrist (Tinel’s test), test sensation as
above, flex the wrist and hold to create tingling, and pal-
pate the thenar muscle mass.

Hip and pelvis:
It is easiest to do tests 1-3 with the patient supine and
test 4 with the patient standing.

1) Palpate the surface location of the pubic tubercle,
the anterior superior iliac spines, the greater trochan-
ters, and the ischial tuberosities.

2) Check hip range of motion (passive is easiest):
flexion/extension, internal and external rotation, and
adduction/abduction.

3) Palpate pulses—femoral, popliteal, and anterior
and posterior tibial.

4) Test hip abductor strength—with the patient
standing, ask them to lift one leg off the floor. Normally
the ipsilateral pelvic rim will elevate. If the abductor
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muscles are weak or if there is a painful hip problem
the pelvis will fall and the patient will lean the upper
body in the opposite direction.

Knee:

The knee can be examined with the patient sitting
or supine.

1) Palpate the surface location of the patella, the pa-
tellar tendon, the head of the fibula, and the medial and
lateral joint lines.

2) Check knee range of motion—flexion/extension.

3) Test the stability of the medial and lateral collat-
eral ligaments with the knee in full extension and flexed
to 30°.

4) Test the integrity of the anterior and posterior
cruciate ligaments with the knee in 30 and 90° of flex-
ion.

5) Evaluate meniscus integrity.

6) Check for pain with compression across the knee
joint while flexing, extending, and rotating the joint.

7) Check for tenderness along the meniscus inser-
tion at the joint line.

8) Check for an impediment to full extension.

9) Check the patella reflex.

Ankle and foot:

1) Palpate the surface location of:
a. the medial and lateral malleoli and the collat-
eral ligaments.
b. the insertion of the plantar fascia
c. the major tendons (Achilles, anterior/poste-
rior tibial, peroneal, and toe extensors)
2) Check the range of motion of the ankle, midfoot,
and hindfoot joints.
3) Evaluate the Achilles reflex.

Clinical case story 2 (spine)

A patient in the clinic tells you he has been bicycling
about 12 miles to and from school each day for the past
year. He says that last month as the weather was becom-
ing cooler he noticed tightness in his lumbar muscles
and had difficulty standing up straight when arrived at
school. For a while only his back was affected, but re-
cently he has developed pain in the right posterior thigh
and calf, which is increased by sitting in class, bending
forward, or sneezing.

Last week he tripped several times when his right
toes caught on a carpet edge, and he says that he has
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been embarrassed by a slapping sound his foot makes
walking down the halls at school. His right foot feels tin-
gly at times, but he has noticed no problems with bowel
or bladder control, and his left leg seems fine. He does
take anti-inflammatory medication when his back hurts
a lot, but usually not every day.

You notice he gets up slowly to move to the exam
table but can stand up straight. His spine alignment
looks satisfactory, but he has limited range of motion,
with only a few degrees of flexion and lateral bending to
20°. There is mild tenderness to palpation over the lum-
bar muscles only.

Sensation is intact to sharp/dull discrimination,
except on the lateral right calf and the dorsum of the
right foot. You ask him to walk on his heels and toes. He
does this with no difficulty, except he cannot walk on his
right heel while keeping his toes off of the ground. Big toe
extension is weak to manual testing. Deep tendon reflex-
es at the knee and ankle are normal and symmetrical.
The straight leg raising test (sciatic nerve stretch test) is
not painful on the left to 80° but on the right it produces
pain into the calf at 40°.

Where do you suspect his primary problem lies?

» Muscles of the calf?

+ Sciatic nerve posterior to the hip joint?

+ The intervertebral disk between the last lumbar
and the first sacral vertebral bodies?

+ Knee and ankle joints?

» The intervertebral disk between L4 and L5 verte-

bral bodies?

How do you reach a diagnosis?

Potentially abnormalities of the calf muscles (especial-
ly those in the anterior compartment) or of the sciatic
nerve in the thigh could produce some of these symp-
toms. However, the patient tells you that the pain first
began in his back and then spread to the posterior thigh
and calf. Also, the positive straight leg raising test indi-
cates irritation at the nerve root level as it is stretched
over a protruding disk.

The patient’s neurological symptoms and signs
suggest a pattern of function loss that you can trace. His
sensory loss involves the lateral calf and dorsum of the
foot—look at the dermatome map—L5 root. Similarly
the slapping foot and toe extensor weakness involve an-
terior compartment muscles—this could result from an-
terior compartment compression, peroneal nerve injury,
or the L5 root. Reflexes at the knee (L4) and ankle (S1)
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are intact (there is a reflex associated with the L5 root,
but it is difficult to evaluate).

Usually—although there are exceptions—the L5
root is compressed by an abnormal L4-5 disk and the
S1 root by an abnormal L5-S1 dis,. This relationship
can be seen anatomically.

What is the cause of the slapping foot?

+ Gait incoordination secondary to pain?

+ Weakness of the muscles in the anterior compart-
ment of the leg?

+ Compression of the common fibular nerve at the
knee?

+ Weakness of ankle plantar flexor muscles?

+ Peroneal muscle weakness?

How to reach a diagnosis

This is a common symptom and a significant problem
for the patients because the weakness of ankle extension
tends to make them trip over curbs and carpet edges
and makes an embarrassing noise walking on tile floors.
As mentioned above, it can result from injury to the L5
root as in this patient, from a tight anterior compart-
ment (as in case 3), or from compression of the pero-
neal nerve. The most common location for such com-
pression is at the fibula neck, and it may result from a
tight cast or splint or positioning on the operating ta-
ble—look at this area on your dissection.

Sequentially, the nerves most likely to be
involved are:
« L4 root: femoral nerve: posterior tibial nerve
« L5 root: sciatic nerve: posterior tibial nerve
+ S1root: sciatic nerve: common peroneal nerve
« L5 root: sciatic nerve: common peroneal nerve

How to examine the back

Back pain is a universal problem, which must be ad-
dressed carefully in order to separate musculoligamen-
tous mechanical back discomfort from other significant
problems for which more aggressive treatment is need-
ed, such as infection, fractures, tumors, or neurologic
involvement from disc disease as the case illustrates.
Fortunately the initial assessment can be done simply
and still provide a great deal of information.
Radiographic assessment is helpful in evaluating
deformity or destruction of bone. Magnetic resonance
imaging is useful in evaluating soft-tissue problems
such as tumor, infection, and nerve root impingement.
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Computerized axial tomography imaging is of value in
assessing spinal fractures and dislocations.

How to examine the spine

+ Look for systemic findings such as fever, chills,
weight loss.

+ Observe as the patient enters the room: look for
gait abnormalities, response to your greeting, and
general state of well-being.

+ Evaluate alignment and symmetry from the front,
back, and side. Check for scoliosis by observing
thoracic symmetry with the patient bending for-
ward and for kyphosis by a break in the smooth
spinal curve in the side view.

+ Palpate landmarks: sacroiliac joints, spinous pro-
cesses, paravertebral muscles, sacrum.

+ Check the range of motion with forward flexion,
extension, lateral bending & rotation.

« Elicit deep tendon reflexes at the knee and ankle.

+ Perform the straight leg raising test: with the
patient supine elevate one leg at a time with the
knee straight. Pain felt in the calf is a positive test
indicating tension on the involved nerve.

In general, mechanical back pain will show only
a loss of normal spinal motion. Disk disease with nerve
root involvement will present with the above signs plus
sensory, motor, or reflex changes and a positive straight
leg raising test, as in Case 2. Tuberculous infection pres-
ents with systemic signs, spinal deformity, usually ky-
phosis, and may have neurological changes. The neu-
rological involvement from tuberculosis involves the
spinal cord, rather than nerve roots, and the physical
findings may include hyperactive reflexes, clonus, and
spasticity. Spinal tumors often cause the same neuro-
logical abnormalities. Adolescent patients may present
with either an isolated kyphosis or scoliosis. These are
usually of unknown cause, idiopathic, and while they
may progress, they do not cause severe pain; just some
mild discomfort. If the pain is significant, other causes
such as tumor or infection should be considered.

Pearls of wisdom

+ There are a few particular problems involving
musculoskeletal pain for which a physical ex-
amination is helpful. Chronic or recurrent back
pain is especially difficult to treat unless a clear
diagnosis such as tuberculosis, pyogenic infec-
tion, tumor, or disk disease is established.
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Pain is often the presenting symptom in patients
with a musculoskeletal abnormality. Take a care-
ful history of the onset and quality of the dis-
comfort.

The physical examination is easily performed, but
be sure to include the evaluation of all important
structures: nerve, vessel, skin, muscles, tendons,
joints, ligaments, and bone.

Systemic signs (fever, weight loss, fatigue) provide
a clue to possible infection or tumor.

Special radiographic and imaging studies are
helpful, but try to the make the diagnosis without
them if they are not available.

There are only a few common chronic pain syn-
dromes involving the musculoskeletal system,
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and a physical examination is the key to their
diagnosis.

« If deformity or significant abnormality is present
on the physical exam with little associated pain,
consider an underlying neuropathy.
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Chapter 13
Psychological Evaluation of the Patient with Chronic Pain

Claudia Schulz-Gibbins

Why is psychological assessment
of pain important?

People who have painful conditions or injuries are often
additionally affected by emotional distress, depression,
and anxiety. Chronic pain involves more than the sub-
jective experience of the intensity of pain. In the last 30
years a biopsychosocial model for understanding chron-
ic pain has evolved. According to this model, chronic
pain is a syndrome with consequences such as physical
and psychosocial impairment. This model contains vari-
ables such as central processes on the biological dimen-
sion as well as on psychological dimensions, including
somatic, cognitive, and affective dimensions.

The cognitive dimension contains, besides at-
tention processes, attempts to come to terms with the
pain experienced. For example, thoughts like “the pain
is unbearable” or “the pain will never end” can have an
effect on the affective dimension and intensify reactions
like anxiety.

Suffering from chronic pain has social conse-
quences, for example, on activities of daily living, fam-
ily environment, and cultural factors, or it may be af-
fected by previous treatment experiences. Illness can be
viewed as the effect of the complex interaction of bio-
logical, psychological, and social factors [2]. Emotional
and cognitive aspects like anxiety or helplessness in
coping with chronic pain are correlates that can signifi-
cantly strengthen pain perception and intensity.

The cause of increased pain perception can in-
clude emotional components such as despair, sadness,
anger or fear, but it can also be a reaction to impair-
ment due to pain. In correlation with these processes,
the cognitive component is the belief that it is not pos-
sible to have any relief of pain after unsuccessful treat-
ments. Believing this can, for example, increase feelings
of helplessness. The loss of belief in the functionality of
one’s own body is experienced as a psychological threat.
Thoughts will increasingly focus on the apparently un-
changeable pain problem. Very often the result is a re-
striction of one’s whole perspective on life through
the focus on pain. The consequence is that the person
concerned very often retires from physical and social
activities. Family conflicts arise because of the feeling
of being misunderstood. Self-esteem is affected by the
subsequent inability to work. The main focus is on con-
sulting a doctor and obtaining a cure. The increasing
consumption of medication is accompanied by fear and
apprehension of side effects. Inactivity because of the
impairment by the pain and the whole symptomatol-
ogy can cause and intensify depressive reactions such
as passivity, increasing cogitation, lack of sleep, and
decreased self-esteem. In a vicious circle, chronic pain
can lead to depressive reactions, which influence the
perception of and reactions to the pain. For example,
biological processes such as muscle tension can cause
pain but can also be caused by increased depression.
Depression can lead to more physical passivity, and in

Guide to Pain Management in Low-Resource Settings, edited by Andreas Kopf and Nilesh B. Patel. IASP, Seattle, © 2010. No responsibility is assumed by IASP 93
for any injury and/or damage to persons or property as a matter of product liability, negligence, or from any use of any methods, products, instruction, or

ideas contained in the material herein. Because of the rapid advances in the medical sciences, the publisher recommends that there should be independent

verification of diagnoses and drug dosages. The mention of specific pharmaceutical products and any medical procedure does not imply endorsement or

recommendation by the editors, authors, or IASP in favor of other medical products or procedures that are not covered in the text.



94

consequence the lessened activity leads to an increase of
pain because of degeneration of muscles. The result can
be chronic pain. The main aims of treatment depend on
the complexity of chronic pain and demand consider-
ation of all the factors involved.

Case report 1

A 40-year-old farm worker suffers years of increasing
back pain. All attempts at treatment have so far been
without success. He says that a doctor told him that he
could not find the exact cause of his pain, but that prob-
ably has a ‘crumbling” spine, and he can see no way to
treat him or relieve his pain. Because of the pain, he has
been unable to work and earn enough to support his
family. He rarely has enough money to buy pain killers.
Increasingly, he feels helpless, he cannot sleep at night be-
cause of his pain, and he worries about the future. For
the past year, he has tried as much as possible to avoid
Strenuous movements, and as soon as he gets home he
goes to bed. He says he has no strength left, and his wife
feels helpless. It makes him even sadder to see how his
wife suffers because she cannot help him. He does not
know how to continue, and he fears that, if his physical
restrictions and pain increase further, he will not be able
to care for his family. His employer has told him that he
cannot be lax at work, and he fears for his job. He has
not yet told his wife of his problems at work, fearing that
she might leave him. His colleagues have complained to
his employer that they had to take over some of his work.
His social life is poor because of his pain.

What are the dimensions of the biopsychosocial
concept within this case report?

Biological dimensions:

Possibly some early degeneration of the vertebral col-
umn and muscular dysfunction, enhanced by physical
inactivity.

Psychological dimensions:

a) Affective dimension: increased sadness and anxiety.

b) Cognitive dimension: feelings of helplessness,
“pain and impairment will go on, and no one can help
me, and decreased self-esteem, “I am not able to care
for my family,” “physical activity harms my body”

Social dimensions:

Possible loss of work, conflicts with his colleagues and
employer, and family conflicts.
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The “vicious cycle” of pain is begins: The pain
leads to physical inactivity out of fear that the pain
could increase through strain. Fear for the future leads
to constant increased muscle rigidity and increased agi-
tation at night, resulting in sleep disturbances, which
weaken the body additionally. The patient retreats due
to depression and avoids social contact. Attempts to
solve problems are avoided, which increases the anxiety
and helplessness.

What are the consequences for
patient assessment?
The complex interactions of somatic and psychological
processes make it very difficult for any one individual to
be aware of all relevant information and to appraise their
relevance. Psychological assessment should be an inher-
ent part of the pain diagnostic investigation, in a multi-
disciplinary setting[9]. A thorough medical assessment is
an important part of any chronic pain management pro-
tocol, but a psychological interview should be integrat-
ed as promptly as possible. Patients should not get the
feeling that they are being sent to a psychologist because
nothing was diagnosed on the somatic level that could
explain the pain and its intensity. Patients may interpret
such a referral as being “shoved oft” or stigmatized.

As mentioned earlier, pain affects the whole
“body and soul” of our patients. Since the perception of
pain is always more than just a signal from our nerves,
every patient with chronic pain should be evaluated
thoroughly. To accomplish this goal, in the diagnostic
process, “somatic” and “psychological” aspects should
be included from the beginning. The physician will then
have a complete picture of the patient and will be able to
understand several things better: the nature of the pain,
how the pain is perceived by the patient, and how it af-
fects the life of the patient. On the other hand, the pa-
tient may learn from the beginning that his pain may be
more than just an alarm sign for an injury. From the be-
ginning, pain and its psychological implications should
be part of the conversation between the patient and the
physician: the patient should never feel that the physi-
cian doubts his pain and its effect on his or her life.

What would be an appropriate technique for
taking the history of a patient?

The psychological assessment includes the clinical in-
terview, the use of standardized psychological question-
naires, and early supervision of the patient’s behavior.
In clinical practice, the interview is an important way
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to detect the patient’s complaints and attitude. It is not
possible to gather all information within an interview,
because of the different issues surrounding response to
pain. Highly structured methods exist in the field of re-
search, which are often not practical in daily use due to
time constraints. Nonstandardized formats make it eas-
ier to focus on topics that are discovered to be essential
during the discussion. It is easier to diagnose nonverbal
actions such as avoidance of movements or facial ex-
pressions of emotions within the interview, along with
emotions like sadness or anger.

What is the format for an interview

specific to chronic pain with underlying
psychological aspects?

An interview should include questions about previous
pain experience and about the development of pain,
individual explanations about the origin of the pain,
and the treatment objectives for the patient. Assess-
ment of the patient’s behavior includes information on
reduction of activities and the avoidance of everyday
activities, including physical activities, because of the
fear of an increase in pain. It is also important to eval-
uate the use/overuse of medication and compliance
[16], in order to detect possible hints of drug abuse.
Questions might include:

+ “When do you have to take the medication?”

+ “How often do you take it?”

+ “How much do you have to take for pain relief?”

+ “What other medications have you tried?”

The assessment of possible comorbid disorders such
as depression, anxiety, somatoform disorders and post-
traumatic stress disorder (PTSD) is another important
purpose of the psychological interview, along with as-
sessment of risks of chronification.

What are further possible risks of
chronification?

A helpful system for the identification of psychosocial
risk factors, known as “Yellow Flags,” was developed by
Kendall et al. [4], mainly for patients with back pain, but
it may also be applicable to other pain syndromes:

Cognition/Beliefs
+ Exercise/strain is harmful
+ Pain must disappear completely before activity is
resumed
+ Catastrophizing
+ Conviction that pain is uncontrollable
« Fixed ideas on development of treatment
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Emotions

+ Extreme fear of pain and impairment

» Depressive reactions

+ Increased awareness of physical symptoms
+ Helplessness/resignation

Behavior

+ Distinctly cautious behavior

+ Withdrawal from normal daily activities

+ Distinctly preventive behavior

+ Extreme pain behavior (including intensity)
« Disturbance of sleep

+ Abuse of medication

Family

+ A partner who is overprotective and too caring

>

A history of dependency (medication/drugs)
+ A family member is also a “pain patient”
+ Serious conflicts in partnership or family

Workplace

+ Conviction that work damages the body
« Little support in job

+ No interest shown by boss or colleagues
+ Dissatisfaction with job

+ Motivation to relieve strain

Given Diagnosis/Treatment

+ Cautious behavior/impairment supported by
doctor

+ Numerous (partly contradictory) diagnoses

+ Fear of malignant disease

+ DPassive treatment prescribed

+ High level of health care utilization

+ Conviction that only somatic treatment will lead
to alleviation

« Dissatisfaction with previous treatment

Why is it important to assess individual models
of explaining pain and its expression?

Individual models of explaining the development of pain
are dependent on sociocultural and ethnic aspects. The
meaning and expression of pain and suffering are deter-
mined by social learning. Response to and expression
of pain are determined by culture as a conditioning in-
fluence. An early belief in the development of pain was
the “foreign body theory,” where pain that did not have
an identifiable cause, such as headache, was thought to
be connected to supernatural powers. Magical objects
were thought to enter orifices and be responsible for
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pain. In ancient sophisticated cultures, magical beliefs
were connected directly to punishment as a result of in-
sulting the gods. The perception of pain as “punishment
by God” within the framework of religious structures is
still widespread today; for example, pain patients feel
“less desire to reduce pain and feel more abandoned by
God” [14]. Lovering [7] investigated cultural beliefs with
regard to causes of pain in various cultures and reports
of references by the patients to “the evil eye” (Filipino,
Saudi, and Asian cultures) or the power of the ancestors
(Tswana culture). The handling of pain is influenced
not only by the patient’s attitude toward pain, but also
by the attitude of the health professional. In an explana-
tory model, “Patients and health professionals bring
their own cultural attitudes to the communication and
interpretation of the patient’s pain experience” In this
interaction, it is the health professional’s knowledge and
attitudes that dominate the response to the patient’s
experience of pain [7]. The consideration of subjective
assumptions with regard to the development of pain—
such as belief in magical, biomedical, or biopsychosocial
approaches to pain—make it possible to develop rel-
evant therapy concepts by incorporating the wishes and
targets of patients. Understanding the personal experi-
ence narrative means understanding the outcome.

Consequently, what are the functions
of psychological assessment?

The chief purpose of psychological assessment is to get
a complete picture of the pain syndrome with all af-
fected dimensions: somatic, affective, cognitive, behav-
ioral, and above all, the individual consequences for the
patient. The complete information and the analysis of
conditions of pain maintenance enable us to fix targets
for treatment. For example, a patient with a diagnosis of
back pain and avoidance behavior needs education to
understand why it makes sense to minimize such behav-
ior. A patient with back pain, avoidance behavior, and
depressive reactions needs a good explanation of the
biopsychosocial model. For example, what are the con-
sequences of depression in the context of pain? A better
understanding can enable the patient to develop better
strategies of coping and minimize helplessness.

What are psychological models for
explaining conditions of pain development
and maintenance?

Cognitive and behavioral factors, as well as classical
conditioning, are factors we have to think about in this
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respect. Within the theoretical understanding of pain,
classical conditioning according to Pavlov, based on
stimulus and reaction, builds the foundation for fur-
ther considerations. The feeling of pain is primarily a
reaction to a pain stimulus and thus has a response. In
this regard, a primarily neutral stimulus, for example,
a rotation of the body with evidence of relevant mus-
cular malfunction, is connected to feeling an unpleas-
ant psychophysiological reaction such as increased
heart rate or a painful increase of tension in muscles.
The consequence is to avoid this type of rotation of
the body, which can make sense when the pain is felt
for the first time. However, if this behavior is main-
tained, an increase in the muscular malfunction leads
to a strengthening of the mechanism. If both stimuli
are often experienced together, then the body reacts to
the original neutral stimulus. Receptiveness for a given
stimulus is determined by the individual’s life and ill-
ness history. For example, stress stimuli, which are of-
ten accompanied by pain, can be the cause of subse-
quent pain.

Does operant conditioning also play an
important role?
Operant conditioning has been explored in the work of
B.F. Skinner in the 1930s and 1940s. In this paradigm,
it is hypothesized that behavior increases in frequency
if reinforced. A decrease follows if this behavior is not
rewarded or punished. In the late 1960s, Fordyce first
explored the principles of operant-behavioral therapy
(OBT) as a treatment for patients with chronic pain.
The operant model assumes that one’s reac-
tion to pain is not determined by somatic factors but
as a result of psychosocial consequences. The lon-
ger pain persists, the greater the likelihood that the
pain experience is primarily influenced by reactions
to the environment. Behavioral attitudes will more
than likely emerge when they are directly positively
strengthened or when negative effects can be avoid-
ed. The awareness of pain can thus be affected by
positive strengthening, for example, by increased care
and attention by third parties. A negative strengthen-
ing of pain awareness can be caused by the absence of
unpleasant activities or by avoidance of conflicts as a
result of expressing pain. This behavior can be sus-
tained even after alleviation of pain and thereby lead
to a renewed sustainment of the vicious cycle, for ex-
ample, by sustained avoidance of beneficial behavior
such as activity.
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What are typical cognitive factors

influencing pain?

The classical as well as the operant conditioning model
presuppose the existence of pain. The flaw in both mod-
els is that they do not take cognitive-emotional factors
into account. Moreover, physiological processes are not
considered in the operant model. An extension occurs
in the theory of the cognitive-behavioral approach. In
this model the interaction between pain and cognitive,
affective, and behavioral factors is the central point. The
central assumption here is that the affective, as well as
the behavioral, levels are decisively determined by a
person’s convictions and attitudes toward pain. Within
the cognitive framework of pain, it is necessary to dif-
ferentiate between self-verbalization, which refers to the
moment, and metacognition, which refers to a long pe-
riod of time. The tendency to a single cognition gener-
ally leads to behavioral consequences. Attributable self-
verbalization such as catastrophizing, such as, “The pain
will never end” or “Nobody can help me” leads to an
overestimation of pain. Hypothetically, as a result of an
overestimation of the level of pain, avoidance tenden-
cies may result, as a consequence further pain stimuli
are not freshly evaluated, and adaptive strategies to
cope with pain will not be carried out. Maladaptive
metacognitions such as fear-avoidance beliefs are ac-
companied by the assumption that the pain scenario
will definitely not proceed favorably and by the as-
sumption that every strain for the body will affect the
state negatively. There is no longer a belief in the resto-
ration of physical functionality [13].

What is meant by observational learning?

The concept of model learning stems from social learn-
ing theory. Within this concept, the approach to pain in
one’s family of origin is of central importance. Learning
does not only occur as a result of imitation of behavioral
models, for example, that one should lie down as soon
as a headache is evident. Yet expectations and attitudes
are adopted, such as the overinterpretation of all somat-
ic symptoms as dangerous and in need of treatment.

What are possible influences

of coping strategies?

Since the development of the multidimensional con-
cept of psychological coping by Lazarus and Folkman
(6], there has been increasing interest in the concept,
particularly in the development of psychological in-
terventions, such as cognitive-behavioral therapy.
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Coping with pain includes all attempts made by a per-
son to influence the pain, whether by thought or deed.
Coping strategies can be positive (adaptive) or negative
(maladaptive). Adaptive thinking strategies include: “I
know the pain will be better tomorrow” or “I'll try to
think about something pleasant, to take my mind off the
pain” Examples of maladaptive thinking strategies are:
“I can’t bear the pain any longer—there’s nothing I can
do by myself” or “I have no future if the pain goes on”
Thoughts also have an effect on the pain behavior of the
patient. Adaptive behavioral strategies include: “After
my work is done, I will take a short break, and after that
I can do something I want to do,” or “After a little walk
in the sun I will feel better” Maladaptive coping strate-
gies can be problematic behaviors: “Drinking alcohol
will reduce my pain” or avoidance behaviors: “After only
a hour’s activity I have to have a rest of not less than two
hours” Assessment of coping strategies allows having
an influence on the education of the patient in order to
support adaptive strategies. For example: ‘It is better to
do the work of the day in short periods of time and have
a little rest, rather than to do all the work in two hours
and have to rest for the remainder of the day”

In this area there are cultural differences, which de-
pend, among other factors, on access to the health sys-
tem. Murray et al. [12] examined cultural differences
between patients with diagnosed cancer and the pain
involved with qualitative interviews. Patients in Scot-
land reported as the main issue the prospect of death,
saying that suffering of pain is unusual and spiritual
needs are evident. In comparison, patients in Kenya re-
ported physical suffering as the main issue, especially as
analgesic drugs are unaffordable. They feel comforted
and inspired by belief in God. Taking these findings into
account, it is necessary to take a close view of patients’
resources and problems in coping with pain.

Within the field of research, common instruments
to assess coping strategies of patients with chronic mus-
culoskeletal pain are the Coping Strategy Questionnaire
[15] or the Chronic Pain Coping Inventory [3].

What are possible social impacts that can
influence healing in a negative way?

Constant chronic pain not only leads to physical and
psychological impairment but can also cause multiple
problems in daily social life, and sometimes the patient
is alone in coping with the pain alone. Social problems
in combination with poor coping strategies can also in-
tensify the risk for chronicity of pain.
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More often than not, conflicts of goals may
arise; existing and resulting psychosocial problems can
come into conflict with the aim of possible recovery. Of-
ten the patient is not aware of, or else has no abilities
to cope with, the existing physical failures of daily func-
tioning. The problems cannot be compensated for on
one’s own. The patient is under extreme psychological
and physical stress. If conflicts of goals exist, it is help-
ful to discuss these conflicts and any possible negative
consequences with the patient during the course of the
treatment and explore possible solutions.

Do financial compensation/legal issues
interfere with recovery from chronic pain?

Possible risk factors making treatment and subsequent
recovery more difficult are accidents at work, accidents
caused by third parties, or unsuccessful medical treat-
ment. Results can be post-traumatic stress disorders
or adjustment disorders with a long-lasting depressive
reaction. Legal problems, such as lengthy proceedings,
compensation for injury at the workplace, or injury
caused by a third party can prolong the healing process.
The desire for compensation, in the sense of approval of
the damage suffered, can have psychic as well as finan-
cial aspects. Often, a financial settlement is considered
as a partial compensation for the pain and lost work. If
a settlement is not made, there is further psychological
upset, resulting in anger, despair, and increased pain.
The patient feels that the pain he or she personally suf-
fered is not acknowledged.

Case report 2
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problems, and most had better results. He is now consid-
ering suing the surgeon.

During his stay, further discussion was arranged
between him and the surgeon. The surgeon apologized
that the operation in this case did not bring about the
desired result. Although the operation was quite similar,
Mr. Andrew had a much more progressive disease, and
the operation itself was technically difficult. This was ex-
plained with the help of pictures and models. Afterwards
Mr. Andrew said he would refrain from suing since he
was better informed now. The pain does still exist, but
Mr. Andrew knows now that he has to live with the im-
pairment and has a more positive outlook.

What would be a typical case of intense stress
within the family?

In a biopsychosocial framework, the immediate so-
cial environment, such as the patient’s family, has to be
taken into account. In this framework, diverse prob-
lems exist that have an additional effect on the pain syn-
drome. In the literature, there are three main theoretical
approaches evaluating the importance of family in the
co-creation and maintenance of chronic pain. Within
the psychoanalytical approach, there is an emphasis on
the intrapsychic processes and conflicts as well as early
childhood experiences that may influence and perpetu-
ate the experience of pain. Here, it is assumed that sup-
pressed aggressions and feelings of guilt, as well as early
experiences of violence, both sexual and physical, along
with deprivation, can lead to psychosomatic conflict.

Case report 3

A 62-year-old salesman, Mr. Andrew, reports increased
back pain after a back surgery. In the same room, he
says, there has been another patient who had the same
operation. His roommate was mobilizing 2 days after
the operation and was almost pain free at the time of
discharge. Mr Andrew believes that during his own op-
eration, an error must have occurred. He considered
that this was no surprise, given the number of proce-
dures that were done daily and the stress on the doctors.
He has tried to speak with his surgeon several times,
only to be told that the pain would settle down soon. The
surgeon, he thought, seemed quite abrupt with him, and
did not really take time to explain things. He cannot
understand the explanation of the surgeon because his
former roommate at the hospital felt fine immediately
afterwards. He has talked to a lot of people with similar

A 32-year-old bank accountant, Mrs. Agbori, describes
abdominal pain of several years’ duration. She had been
diagnosed as having endometriosis and has had several
surgeries, which were unsuccessful in relieving her pain.
The only measure that had any effect on her pain, each
time for several months, was treatment with a “hor-
mone preparation,” which, however, has made her ‘ster-
ile” This upsets her very much because she and her hus-
band wanted children. Apart from the pain she has no
other physical problems, she says. The relationship with
her husband is stable, and Mrs. Agbori is very content
at work. Her entire family is very loving and caring, and
support her.

During further interviews, Mrs. Agbori reports
of having constant back pain for several years. As a
10-year-old she had to wear a body cast for almost half
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a year. She knows that her back is “unstable and endan-
gered,” but she can deal with that; only the abdominal
pain is a burden to her as it also impairs her sexual re-
lationship with her husband. Since about a year ago she
has tried to avoid sex, because of increasing abdominal
pain afterwards. In a subsequent interview, Mrs. Ag-
bori reports that she has a pronounced fear of becoming
pregnant. She could not talk to anyone about this fear
because everyone in the family wanted her to have chil-
dren. She is afraid that she will not be able to go through
the pregnancy and look after her child properly. In other
words, she would not make a good mother. She also fears
that hear back might “break apart” and she would be
confined to a wheelchair.

What does this case report show us?

This case report illustrates how an innate psychological
conflict can contribute to the chronicity of pain. The pa-
tient has a pronounced fear of pregnancy, although she,
as well as her family, had a strong desire for her to have
a child. At the same time she harbors guilty feelings be-
cause she could not fulfil this desire. The pain in this con-
text is probably made more intense by a feeling of guilt.

In the framework of a family-based therapeu-
tic approach, the family is considered as a system of
relationships in which the well-being of each member
depends on that of the others. This system strives for
homoeostasis. A sick member of the family can, for
example, have a stabilizing effect when the illness is
a distraction from other problems, such as marital or
pregnancy problems. The conflict of goals, here, could
be that it is not easy for the sick person to “give up the
disease” without risking the stability of the family. In
behavioral theory, operant, respondent, and model-
learning mechanisms can play a role in the chronicity of
pain. An increase in illness behavior may, for example,
happen when a partner gives too much emotional sup-
port. The illness behavior thus ensures also the attention
and emotional support of third parties, which might not
happen without the disease. It is more useful if the part-
ner helps to cope with pain, for example, by supporting
daily activities.

Case report 4

A 38-year-old man reports increasing headaches since
his wife has become pregnant. He cannot understand it,
he says, because the expectation of becoming a father has
made him very happy. The increasing intensity and fre-
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quency of his headaches can interfere with everyday life,
which puts a lot of strain on him. His wife cares about
him very much and tries her best not to stress him, and
has taken over doing more housework. He worries that
this may cause problems in the relationship. Usually, he
has looked after everything; but now his self-esteem is
starting to be affected. Additionally, he has become very
irritable because of the headaches. He has begun to lash
out at small things, which he would regret afterwards.

Further psychological analysis reveals that the
patient has suffered from headaches since early child-
hood. His single mother had been very ill, and he had
to take over the responsibility for the family since a very
young age. Since her pregnancy, his wife has stopped
working. This has conflicted with his wishes to offer his
child a better childhood that he has had himself. Finan-
cially supporting the family on his own would be very
stressful; it creates feelings of being overwhelmed, and he
often feels that he is not up to his tasks. During the fur-
ther course of counseling, issues such as sharing responsi-
bilities and feelings of guilt were discussed.

What conflicts may prevent healing?

A significant conflict of goals that may impede the treat-
ment of chronic pain is the desire for retirement. Often,
continuing disability leads to long periods of absen-
teeism at work. If the individual is forced to return to
work, there are further periods of increased absentee-
ism. This can cause a change in attitude toward work
and the workplace, including colleagues. Restoration of
an amiable attitude to work now seems impossible. Pa-
tients very often start to think that continuing work will
affect their health, and retirement is the only possibility
for a sane existence. Sometimes, employers and insurers
demand a solution different from ongoing further treat-
ment, which is expensive for them.

How do we implement
psychological treatment?

According to current knowledge, multimodal treatment
concepts should be considered as soon as possible when
risks of chronification become evident. A precondition
for psychological pain therapy is the results of the so-
matic examination and the psychological diagnosis. The
aim is to reach an adequate description of the chronic
pain syndrome and an analysis of the sustained condi-
tions of the illness process, so that an individual care
plan can be plotted and discussed with the patient,
along with a relative if possible.
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What are specific indications for a
psychological pain therapy and interventions?

+ Evidence of a psychiatric disorder such as depres-
sion, anxiety, somatoform disorders, and post-
traumatic stress disorder, which is causing or
contributing to the chronification of pain.

+ Inability to cope with chronic pain.

« High risk of chronification (yellow flags).

+ Abuse of or addiction to medication.

+ DPsychosocial impacts (e.g., death or illness of rela-
tives, financial problems, loss of job) in connec-
tion with or independent of the pain.

Pearls of wisdom

+ After a trusting relationship has been developed,
the indication for psychiatric or psychological
treatment should be discussed with the patient.
Particularly, educative aspects (for example, the
provision of a biopsychosocial treatment con-
cept) play an important role within the frame-
work, in helping the patient to acquire a better
understanding of the complexity of pain.

+ Strategies should be developed to enable the pa-
tient to cope with pain.

+ Guidelines for the management of chronic low
back pain offer similar advice: Maintain physical
activity and daily activities, return to work on a
permanent basis, and avoid passive careful behav-
ior [1,5,17].

+ The aim is not freedom from pain but support in
developing improved quality of life and coping
with pain.
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Chapter 14
Pain Management after Major Surgery

Frank Boni

What types of surgery
are we talking about?

Surgery can be grouped into four grades, as follows:

Grade 1: Minor: examples are excision of skin le-
sions and evacuation of the uterus;

Grade 2: Intermediate: examples are inguinal hernia
repair and tonsillectomy;

Grade 3: Major: examples are thyroidectomy, hys-
terectomy, and bowel resections; and

Grade 4: Very major: examples include cardiotho-
racic surgery and joint replacements.

This grading depends on the extent and com-
plexity of the surgical operation. There may be some
problems with the classification when endoscopies and
some newer surgical techniques are used. We will con-
sider grades 3 and 4 for our discussions.

Case report 1

An 18-year-old male had small-bowel resection for
multiple typhoid perforations. He has not regained con-
sciousness fully, 6 hours after the operation.

Does he need pain relief? How would you
manage his pain, if any? What objectives do we
hope to achieve with our pain management?

Although communicating with the patient may be a
problem, we still have to provide a pain-free period dur-
ing which the patient recovers from this multisystem
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infectious disease. The patient should be able to tol-
erate diagnostic and therapeutic procedures in the
postoperative period and have calm periods of wake-
fulness or sleep. The pain management should not
have any detrimental effect on the already compro-
mised vital organs.

What problems do we have to deal with during
the pain management plan?

The patient may be unresponsive or confused and unco-
operative because of his altered state of consciousness.
He was probably ill for about 2—-3 weeks and has had
various kinds of treatment.

Septicemia comes with gastrointestinal tract,
cardiac, respiratory, renal, and other organ dysfunctions.
There may be hypovolemic, cardiogenic, or septic shock
with their associated problems. Fluid and electrolyte and
nutritional problems are very common in these patients.

Effect of the operation and anesthesia

The sympathetic system might have been stimulated to
the extreme by the illness, and any further stress may
cause the patient to decompensate. The patient may
therefore get worse temporarily in the postoperative pe-
riod as a result of the added stress of the surgery and
anesthesia.

Methods of pain relief options

Postoperative pain management must start with drugs
given intraoperatively.
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Local anesthetic infiltration of the wound, how-
ever, may not be advisable because of the generalized
systemic nature of the disease and the increased risk of
wound infection, and the reduced effectiveness and in-
creased chances of undesirable effects of the local anes-
thetic drugs.

After the operation, intravenous, intramuscular,
or rectal paracetamol (acetaminophen) will be preferred
to nonsteroidal anti-inflammatory drugs (NSAIDs) or
dipyrine for analgesia and antipyretic effects. This is be-
cause of the high incidence of multiple organ failure.

These patients will need to have small regular
intermittent doses or continuous infusions of tramadol,
fentanyl, morphine, or any other suitable opioids that are
available in combination with the mild to moderate anal-
gesics mentioned above. There is little evidence that one
opioid is superior to another in the postoperative setting
as long as equipotent doses are used and application is
according to the specific drug kinetics. If the clinician is
very worried about hypotension and respiratory depres-
sion, small doses of ketamine can be given intermittently,
as a continuous infusion with a drip or infusion pumps.
Small analgesic doses should limit the unwanted effects,
and the sympathetic effects may actually be beneficial. It
must be stressed that all drugs have to be carefully titrat-
ed according to response. Many patients in low-resource
countries have had limited exposure to opioids and can
be very sensitive to them. This applies especially to very
ill patients like this one. Poor renal and liver function
could lead to reduced metabolism and excretion, in-
creasing the cumulative effects of drugs.

What other special actions should we take
regarding his pain?
Very poor-risk patients like this one ideally will require
respiratory and cardiovascular support in a high-de-
pendency or intensive care unit. Since most hospitals
in low-resource countries do not have these facilities,
great caution must be exercised when using any drugs
for pain relief, and careful monitoring of the cardiovas-
cular, respiratory, and urine output should be routine.
Central nervous system manifestations such as agitation
or coma may make it difficult to interpret the sedation
score. The delayed recovery of consciousness could also
be due to the cumulative effects of sedatives and long-
acting opioids used for sedation and ventilation.

The take-home message would be: the general
poor state of the patient and the fear of hypotension
should not be reasons to avoid the use of opioids in this
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patient. The fact that the patient cannot complain does
not mean there is no pain! Careful titration, use of mul-
tiple analgesics, and good monitoring hold the key to
safe and successful management.

Case report 2

A 75-year-old man is due for bilateral total knee replace-
ment. How would you manage his pain perioperatively?

What objectives do we hope to achieve

with pain management in this patient?

This patient must be pain-free to mobilize quickly and
have physiotherapy in the perioperative period. Pre-
existing comorbidity should be considered at all times.
Complications from drug interactions and complica-
tions from multiple drug usage should be avoided.

What is the incidence and severity of
postoperative pain in joint replacement
patients?

Joint replacements constitute some of the most destruc-
tive types of surgery and are usually very painful. Most
of these patients have been in a lot of pain even before
surgery and are already on many drugs and other forms
of treatment. Their pain will be moderate (Grade 3) or
severe (Grade 4), and bad enough to limit movement
and normal activity. There are other associated prob-
lems of old age and immobility. Many patients come for
surgery as a last resort to get rid of their pain. We can
therefore assume that most will have unbearable pain
after their surgery, especially when physiotherapists
start mobilizing them within one or two days after the
operation.

What other problems do we have to consider
regarding pain management?

These patients are usually on analgesics which may in-
clude combinations of acetaminophen (paracetamol),
NSAIDs, and opioids. Some may be on steroids and
other drugs for rheumatoid arthritis and other medi-
cal conditions. These drugs may have been taken for
long periods, and side effects or drug interactions are
not uncommon in the perioperative period. The el-
derly have considerable multisystem pathology, and
they may be on cardiovascular, respiratory, central
nervous system, and genitourinary drugs. They may be
on blood-thinning drugs such as warfarin, aspirin, and
any of the heparins, which may affect our regional and
local anesthetic blocks.
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The socioeconomic status of these patients
is very important. The patients may not have family
and financial support. If they have dementia and can-
not communicate very well, pain management can be
very difficult.

What are the best pain management options
for this patient?

For pain relief during and immediately after the opera-
tion, regional anesthesia is probably best for this group
of patients. The duration of the operation, patient co-
operation, and technical difficulties, as well as antico-
agulant therapy, may make general anesthesia manda-
tory. Spinal anesthesia with long-acting local anesthetic
drugs together with intrathecal opioids will provide a
simple and effective anesthesia and good postopera-
tive analgesia. This method is well suited for any low-
resource country because patients receiving this type of
anesthesia require less resources and care than patients
who have general anesthesia. Small doses of diamor-
phine given intrathecally with the local anesthetic drugs
can provide good analgesia for up to 24 hours post-
operatively. Diamorphine may, however, not be freely
available in low-resource countries. Morphine may be
easier and cheaper to procure and can be an alternative.
The clinician should, however, only use preservative-
free morphine in the intrathecal or epidural space and
should be aware of the problems associated with mor-
phine use, which include delayed respiratory depres-
sion, itching, nausea, vomiting, and urinary retention.

Patients on aspirin and some prophylactic an-
ticoagulation can have spinal anesthesia, provided that
hematological profiles are kept within normal ranges and
that care is taken with timing and concurrent use of pro-
phylactic heparins. Clopidogrel and some newer drugs
used in richer countries cause more problems and have
to be stopped at least 7 days before surgery and regional
anesthesia. The timing of the dural puncture should not
be within 2 hours of giving low-molecular-weight hepa-
rin (LMWH) such as enoxaparin. Unfractionated hepa-
rin is more affordable but not as effective as LMWH in
preventing deep vein thrombosis in these patients.

The single-shot spinal may, however, not be
suitable for a bilateral knee replacement in this patient,
and so a combined spinal epidural (CSE) can be used.
This treatment is more expensive, and the incidences of
complications with anticoagulants are higher. If the du-
ration of the operation or the patient’s condition do not
favor a regional technique, general anesthesia should
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be carefully conducted. In this situation, strong opioids
combined with NSAIDs can provide good intraopera-
tive and postoperative analgesia.

Syringe and volumetric pumps are expensive
and difficult to maintain, but large teaching hospi-
tals should have them for patient-controlled analgesia
(PCA) or continuous infusions in operations such as
joint replacement. Regular acetaminophen, either intra-
venously or orally, should be given with other oral an-
algesics such as codeine, tramadol, or NSAIDs as soon
as patients can take oral medications. Antiemetics, ant-
acids, and mild laxatives may be prescribed as required.
Intravenous acetaminophen is now more affordable and
convenient than rectal acetaminophen and should be
used more often, even in low-resource countries. It is
probably the safest multipurpose analgesic that we have
at the moment.

What roles should the patient, relatives,
and medical personnel play in the pain
management of this patient?

Perioperative pain management plans should be me-
ticulously put in place well in advance of operations like
this one. The surgeon, anesthetist, and acute pain team
(if available) should involve the patient and the rela-
tives before the operation to discuss the options. Special
forms, written instructions, and guidelines make things
easier for patients and hospital staff. The appropriate
scoring systems, and the use of equipment like PCA
pumps, should be practiced with the patient before the
operation. In uncooperative or demented patients with
no family support, the safest and most appropriate tech-
niques should be used, and extra care should be taken in
monitoring them.

These are just two examples of major surgery
that one can come across in poorly resourced countries.
There are many other operations, types of patients, and
issues that one will come across in managing pain after
major surgery in these countries. Some of these issues
will now be discussed.

Why is postoperative analgesia
an issue?

Major surgical operations normally cause considerable
tissue damage and pain. It only became possible to per-
form major operations safely and painlessly after mod-
ern anesthesia was introduced about a century ago. In
the perioperative period, certain pathophysiological
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changes caused by pain threaten the wellbeing and the
rehabilitation of the patient. Pain is part of the “stress
response complex” to prepare the patient for “fight or
flight” Poorly administered analgesia can have some
unwanted effects. When we decide to treat pain, we
have to consider the cost implications involved. One
must therefore understand the pain process and make
good use of available resources judiciously, wherever
one is practicing.

Some frequently asked questions
regarding pain after major
surgery include:

+ How common is pain after major surgery?

« What is the nature of pain and how do we mea-
sure the severity?

+ What are the consequences of inadequate analge-
sia after major surgery?

+ What are our goals in postoperative pain man-
agement?

+ How do patients and type of surgery affect our
pain management?

+ Do newborn and unconscious patients have pain
after surgery?

+ What are the pain therapy methods available to
us after major surgery?

« What roles can patients, relatives, and medical
staffs play?

+ Can we justify the costs and the risks involved in
the management of pain?

+ Does opioid use postoperatively lead to addiction
in later life?

+ Should strong opioids be avoided in very ill poor-
risk patients?

+ Is pain threshold higher in patients in less affluent
countries?

There are many more questions, some of which
have been partly answered by the two case scenarios
presented. These questions can, however, be generalized
to cover a wider range of patients and issues found in
poorly resourced countries.

What is the incidence of pain after
major surgery?

Moderate pain has been estimated to be present in
about 33% and severe pain in 10% of patients after ma-
jor surgery. If all patients with moderate and severe pain
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need treatment, these figures suggest that only about
half of patients will need postoperative analgesia after
major surgery. A closer look at publications, which are
mostly from developed countries, reveals that these fig-
ures are for patients who have had analgesia during and
after operations and yet still had pain. A good propor-
tion of patients in developing countries will not com-
plain of pain—although they may be in agony—because
of cultural and other reasons.

In the absence of reliable data in poorly re-
sourced countries, we can only assume that most pa-
tients will have moderate to severe pain after major sur-
gery. The real incidence of untreated postoperative pain
may never be known because it would be unethical to
carry out properly controlled studies by deliberately al-
lowing some patients to have pain after major surgery.

What type of pain is caused
by surgical trauma?

All patients (except a few with abnormal physiology)
will have acute pain due to actual tissue damage. Most
pain experts will call such pain “nociceptive pain” The
tissue damage will provoke chemical and nerve stimula-
tion at the local as well as the systemic levels, which can
provoke many complex responses.

The pain may be due to surgical incisions, tis-
sue manipulation, injury during operations, or position-
ing of the patient. On the other hand, the pain may have
nothing to do with the surgery or the positioning on the
operating room table. It may, for example, be due to pre-
existing arthritis, chest pain, or headache from any cause.

Whatever the cause or nature of the pains, it is
the severity that matters most to the patient. A simple
and frequently used classification has four levels of pain:

No pain Grade 0
Mild pain Grade 1
Moderate pain Grade 2
Severe pain Grade 3

It is generally accepted that grades 0 and 1 may not
need any treatment, but grades 2 and 3 should be treat-
ed because they can cause significant morbidity.

What consequences of pain do we
expect after major surgery?

Pain, as part of the so-called “postoperative stress syn-
drome,” can cause considerable morbidity and even
mortality. Pain is usually accompanied by hormonal,
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metabolic, and psychological responses to trauma. Ex-
amples include the neuroendocrine changes involving
hypophysis-adrenal responses, which can have pro-
found effects on the body. Some of these detrimental ef-
fects are summarized below.

Cardiovascular system

Pain can cause a number of different types of arrhyth-
mias, hypertension leading to myocardial ischemia, and
congestive cardiac failure, especially in the elderly and
those with cardiac disease.

Respiratory system

Tachypnea and low tidal volume due to painful respira-
tory efforts, reduced thoracic excursions, and sputum
retention can lead to atelectasis or chest infections.

Gastrointestinal system

Delayed gastric emptying can lead to nausea, vomiting,
and bowel distension.

Metabolic effects

Sympathetic stimulation can lead to hyperglycemia and
acid-base abnormalities such as respiratory acidosis or
alkalosis, which can lead to electrolyte imbalances and
fluid retention.

CNS and socioeconomic effects

Pain can lead to uncooperative patients and can cause
anxiety, depression, or agitation. Prolonged stay in the
hospital can put stress on individuals, families, and
health institutions.

Secondary consequences of pain

There are also some effects that may not initially ap-
pear to be linked to pain. Pain delays the mobilization
of patients out of bed and, therefore, increases the risk
of postoperative complications like thromboembolism,
bedsores, and many infections such as chest, gastroin-
testinal tract, and wound infections. These can be re-
ferred to as secondary consequences.

Do we have to measure pain
postoperatively, and how do
we go about it?

It is very useful, but not always possible, to assess
pain in the postoperative period. Simple and reliable
methods of pain assessment like the verbal, visual, or
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numeric analogue scales should not be difficult to use
routinely in even the poorest environments. The assess-
ment should tell us about the nature and severity of pain
and help us to initiate and evaluate treatment.
Quantifying pain may, however, be difficult be-
cause pain is subjective and unique to the individual.
One has to be able to communicate with patients and
measure their responses. Assessor and patient factors
are therefore important. To improve the accuracy of
the various assessment methods available, we have to
educate the patients as well as medical staff in their use.
Preferably, patient education and practice in using these
methods should take place in the preoperative period.

Is the assessment of pain with
an analogue scale sufficient
for all situations?

Sometimes one cannot use the most common assess-
ment methods such as the visual analogue scale, or they
may not be sufficient for certain situations. In babies,
and with uncooperative and unconscious patients, we
cannot use the analogue scale. In preschool and older
children, modified scales can be used, but one may have
to rely on physiological parameters such as pulse rate,
respiration, crying, sweating, limitation of movement
and many others. Unfortunately, pain is not the only
cause of these changes, and they should be interpreted
with caution.

In settings like intensive care units, physiologi-
cal data may be the only methods that can be used. The
equipment required can be very expensive to purchase,
maintain, and operate.

What are our goals in postoperative
pain management?

Clinicians will want to treat pain in order to prevent the
detrimental effects mentioned earlier. We would like the
patients to be able to mobilize quickly out of bed. Pa-
tients should be able to tolerate physiotherapy, tracheal
suctioning and coughing, and other potentially painful
therapeutic and diagnostic procedures.

Patients want to breathe, talk, walk, and carry
out other functions as quickly and comfortably as pos-
sible. They also want peaceful uninterrupted periods of
rest and sleep. When on pain treatment, they do not
want to be unduly drowsy, or have any nausea and vom-
iting or inconveniences such as constipation.
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Whatever the method of analgesia chosen, the

method must be:
+ Effective,
+ Safe, and
+ Affordable.

One should try and initiate analgesia before
the pain becomes intolerable and established because
the pain cycle is more difficult to break once it be-
comes established. Once good analgesia is achieved,
it should be maintained as long as the patient needs
it. After major surgery, the first 48 hours will be the
critical period, but some patients will need analgesia
for weeks. Analgesia can be started with intravenous
strong opiates, with or without regional and local an-
esthetic techniques, and gradually tapered to weaker
drugs by the oral or rectal routes over several days.
The intramuscular use of drugs immediately after op-
erations is not advisable because the results are not
very predictable and they are difficult to control. It is
preferable to use more than one technique or drugs to
achieve our goals.

Does good acute pain control have
any long-term effects?

Although we still do not fully understand the develop-
ment of chronic pain after surgery, we now know a lot
about the incidence of chronic pain after surgery and
about ways to prevent its occurrence. Although the
numbers tend to vary after most types of surgery, about
one out of every 10-20 patients will have long-term
pain after surgery, and for half of them, the pain will be
severe enough to need treatment. We now know that
good pain control, no matter how it is achieved, will
reduce the number of patients experiencing long-term
pain after major surgery.

We also know that only a negligible number of
patients who receive opioids for acute pain after sur-
gery will become addicted or dependent on opioids if
the drugs are used in a controlled manner. There is,
therefore, no justification for withholding strong opi-
oids from patients because of the fear of addiction,
as is done in many developing countries. Ironically,
many patients in these countries can barely tolerate
the euphoria, drowsiness, and other effects caused by
the opioids. Some patients in poorly resourced coun-
tries will not accept opioids postoperatively when giv-
en the choice.
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How do we monitor the side effects
of the analgesics we are using?

When using systemic analgesia, we are particularly con-
cerned about the use of opioids. The side effects we should
be most concerned about are the respiratory effects. Re-
spiratory depression can be difficult and unreliable to de-
tect at the initial stages. Since excessive sedation usually
comes before respiratory depression, if we monitor seda-
tion carefully and regularly, we should be able to prevent
respiratory depression. A simple sedation score like the
one below should be used for all patients on opioids:

Grade 0 patient wide awake

Grade 1 mild drowsiness, easy to rouse
Grade 2 moderate drowsiness, easy to rouse
Grade 3 severe drowsiness, difficult to rouse
Grade S asleep, but easy to rouse

The key to safe use of opioids in poorly resourced coun-
tries is therefore to monitor the sedation score very close-
ly and avoid Grade 3 sedation. Regular monitoring, e.g,
by a nurse, may be considered as safe as monitoring with
technical equipment!

What other parameters
should we measure in wards
after major surgery?

All patients should have the following monitored after
all major surgery:
+ Level of consciousness
« DPosition and posture of the patient
+ Rate and depth of respiration
+ Blood pressure, pulse, and central venous pres-
sure, when indicated
+ Hydration state and urine output
+ All medications being administered along with
analgesics
« Patient activity and satisfaction.
+ History, examination, and good record-keeping
will reveal any problems.

Complications such as nausea and vomiting
can be troublesome and should be controlled with an-
tiemetics. Constipation may be a problem after pro-
longed use of opioids, and mild laxatives like lactulose
can be used.

Renal, bleeding, and other problems can be
worsened by the use of nonsteroidal anti-inflammato-
ry drugs and other analgesics, and patients should be
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monitored more closely if there is any cause of suspi-
cion from the history and examination.

What pain management options do
we have to choose from?

Peripheral analgesics

Peripheral analgesics are sometimes described as weak
to moderate analgesics, and they can be used intrave-
nously, intramuscularly, rectally or orally. Examples are
acetaminophen (paracetamol), ibuprofen, and diclof-
enac. Although they may not be able to control pain
alone after major surgery, they are very useful in combi-
nations with one another or with opioids and other an-
algesic techniques. One of the new major developments
in postoperative pain management is the regular use of
peripheral analgesics after all grades of surgery.

Local and regional anesthetics

These include wound infiltrations during operations,
field blocks, nerve blocks, and regional blocks of the
limbs and trunk. These are particularly useful in the first
12 to 24 hours, when we are very worried about cardio-
vascular and respiratory postoperative complications.

“Central” analgesics

Opioids are the most useful in this group, but in some
specific situations, general anesthetic drugs such as in-
travenous ketamine in “subanesthetic” doses can be used
for pain relief without making patients unconscious.

“Coanalgesics”

Drugs such as antidepressants and anticonvulsants are
frequently used in chronic pain, but they are not very
useful in acute pain. Intravenous steroids such as dexa-
methasone are becoming more popular for use as anti-
emetics after surgery, but they have not been proven to
reduce postoperative pain significantly.

Nonpharmacological methods

Tender loving care (“TLC”), heat and cold applica-
tions, massage, and good positioning of the patient
can all reduce pain after surgery and do not add much
to the costs of treatment. These methods should be
used more whenever possible. Transcutaneous electri-
cal nerve stimulation (TENS), acupuncture, and other
methods are not currently considered clinically useful
after major surgery.
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Invariably the following will determine the type
of methods to choose

+ Type and condition of the patient

+ Type of the surgery and healing period

+ The training and experience of the anesthetist
and other staff

+ The resources available to treat and monitor the
patient

Which pharmacological alternatives may I
choose from?

The drugs included in the table are mostly the drugs from
the latest essential drug list proposed by the World Health
Organization (WHO). The drugs marked are not included
in that list but can be very useful. This applies to diamor-
phine and some other drugs mentioned in the text.

Should very ill patients receive
strong analgesics postoperatively?

Many patients are not well resuscitated and may be
hypovolemic after major surgery. Severe pain causes
a lot of adrenergic stimulation, which tends to tempo-
rarily keep the blood pressure up. This occurs at great
cost to the patient because of the accompanying tachy-
cardia and increased oxygen consumption, and also pe-
ripheral and renal shutdown. When pain is abolished,
these patients may reveal their “true” blood pressure
and become hypotensive. Some medical staff therefore
avoid opioids in such patients. The hypotension should
prompt medical staff to treat the patient more aggres-
sively and correct the real causes. Morphine causes his-
tamine release, which may cause vasodilatation, but it is
usually mild and beneficial to the heart.

Some hospital staff looking after very ill patients
prefer to see a patient struggling and showing signs of
life rather than pain free and sleeping quietly. Some tie
up such patients to their beds when they are struggling.
Others resort to sedatives and hypnotics, such as diaz-
epam or even chlorpromazine. Many patients are rest-
less because they have pain or a full bladder. Sedating or
restraining such patients may do more harm than good
and should not replace adequate pain relief.

Is the pain threshold higher in
patients from poorer countries?

There is no real evidence for this surmise. Although
expressions and the reactions to pain may differ from
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Drug Dose Route Frequency
Acetaminophen 05-1g im.,, i.v., rectal t.i.d. or q.i.d.
Diclofenac* 50-100 mg im., rectal b.i.d. or t.i.d.
Ketorolac* 10-30 mg im.oriv.
Morphine 2.5-15mg im. 4—6 hourly
0.5-2 mg iv. Titrate
2 mg Epidural Once daily
0.1-0.2 mg better recommend titration | Intrathecal One dose only
Pethidine (meperidine) 25-150 mg im. 3—4 hourly
5-10 mg iv. Titrate
10-25 mg Intrathecal One dose only
Dipyrone* 10-15 mg/kg im,iv. tid.
Ketamine 0.25-0.5 mg/kg im, iv, epidural Titrate i.v. dose
Bupivacaine 1 mg/kg Wound infiltration End of operation
1-2 mg/kg Epidural or caudal
Tramadol 50-100 mg Oral/iv. 8-hourly p.r.n.
Hyoscine butylbromide 20-40 mg as gastrointestinal Oral/i.v. 8-hourly p.r.n.
or genitourinary antispasmodic
Abbreviations: b.i.d., twice daily; i.m., intramuscular; i.v., intravenous; q.i.d., four times daily; t.i.d., three times daily;
* Not on the WHO essential drug list, but can be useful in poorly resourced countries.

one region to another, one cannot make such general-
ized statements about pain after major surgery. Many
patients in developed countries may be more exposed
to analgesics, and their expectations for pain relief
may be higher, compared to patients in developing
countries. They may, therefore, request more drugs
and will be able to tolerate them better. Pain is, how-
ever, no respecter of race or class, and every individ-
ual must be treated as unique. The modern definition
of pain acknowledges the role of the person’s environ-
ment, culture, and upbringing and these should be
taken into account when evaluating or managing pain
from any cause.

How to organize pain management
after major surgery

Minimum services for maximum effect

Every hospital, no matter how remote or small, should
endeavor to provide effective pain relief after every
major surgery. Pain relief may require the barest mini-
mum of staff drugs and equipment. The type of acute
pain service provided will differ depending on the cir-
cumstances. The World Health Organization and other
world bodies recognize the need for universal guide-
lines like those developed for chronic cancer pain. Such
guidelines help countries, especially those with the least

resources, to carry out audits and compare outcomes to
other countries.

Acute pain services may vary but share some
basic structures:

+ Patients and the general public need to be edu-
cated about acute pain and its management in the
perioperative period. Consent is not normally re-
quired except for experimental and research pur-
poses.

+ Protocols and guidelines need to be developed for
all health personnel

+ The use of mild and moderate analgesics such as
acetaminophen, NSAIDs, and dipyrine should
be encouraged as much as possible. Intravenous,
rectal, or oral routes can be used in an upward or
downward stepladder manner depending on the
circumstances.

+ Intraoperative wound infiltration by surgeon is
usually effective in the immediate postoperative
period and should be used whenever feasible.

+ Local and regional-pain relieving techniques have
an important role in any acute pain service and
should be encouraged.

+ Opioid analgesics should be readily available and
used routinely.

+ Antagonists to drugs, resuscitation drugs and
equipment, and good monitoring are essential in
all institutions where major surgery is done.
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+ The acute pain service should organize regular
ward rounds, run emergency services for com-
plications, carry out research, and conduct audits
on pain management.

Advanced pain management services in
teaching hospitals and other specialized units

+ These facilities should aim to have acute pain
service with guidelines and protocols to cover
children and adults in accident and emergency
wards, operating rooms, and recovery wards as
well as general wards.

+ At least one or two doctors and an identified
pain nurse should be able to follow up difficult
and problematic postoperative cases and to man-
age any complications arising from postoperative
pain or its treatment.

+ A recovery ward and a high-dependency unit and
if possible an intensive care unit will be required
for some of the major operations or for very ill
patients in order to treat pain effectively in the
immediate postoperative period. Relying on the
sympathetic responses caused by pain to artifi-
cially prop up the patient’s blood pressure is not
acceptable and may cause more harm than good.

+ There should be staff training programs to train
personnel to manage pain safely at all levels and
especially in high-risk patients after major sur-

gery.

What equipment and what drugs
are required for postoperative
pain management?

+ Simple hypodermic needles or preferably can-
nulas and syringes and intravenous infusion lines
may be all that is needed to treat most patients.
Syringe and infusion pumps are being increas-
ingly used for continuous, patient-controlled, or
nurse-controlled analgesia. The prices and avail-
ability of these pumps should improve sooner or
later and make it possible for poorly resourced
countries to procure them.

+ There should be a wide range of drugs to reflect
the range of patients and operations carried out.
The WHO essential drug list may not be ade-
quate for managing pain after major operations,
even in poorly resourced countries.
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+ Optimum monitoring of the patient should in-
clude equipment for respiratory monitoring, in-
cluding pulse oximetry and cardiovascular moni-
toring, and fluid input/output charts.

« It should, however, be emphasized that the best
monitors are the doctors, nurses, and other
health personnel with the help of relatives and
any other persons around. Simple sedation ob-
servation charts and early warning charts for ad-
verse events will help manage even the most dif-
ficult patients in the least well-resourced areas.

What are pain considerations
after some specific major surgical
operations?

General surgery (e.g., thyroidectomy, gastric and bowel
resections, major burns, and abdominal trauma)

Patients will have moderate to severe pain
(Score 2-3). It does not matter if they are emergency or
elective cases. More care must be taken with emergency
cases because systemic analgesic drugs may mask symp-
toms and signs of diseases.

+ Antispasmodics such as hyoscine butylbromide
are useful in colic pains.

+ General surgery covers a wide spectrum of opera-
tions and pain-relieving techniques. Local and re-
gional anesthetic blocks are grossly underused.

Obstetrics and gynecology (e.g., abdominal hysterecto-
my, cesarean sections, pelvic clearance for cancer)

Patients will have moderate to severe pain
(Score 2—3). Considerations include:

+ First trimester. Choose drugs carefully and avoid
those that affect the fetus.

+ Before delivery of the baby by cesarian section,
opioid use should be avoided as it affects the fe-
tus.

+ Deep vein thrombosis, bleeding, and other hema-
tological problems affect pain management.

+ Women may seem to tolerate pain better than
men, but this is not a general rule.

+ Nausea and vomiting are very common and
should be adequately treated.

Trauma and orthopedic operations (e.g., fractures of the
neck of the femur with moderate pain or shoulder, knee,
or hip reconstruction with very severe pain)

+ Head injuries. Some clinicians are reluctant to
use opioids, but they can be used safely.
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+ Acute abdomen. Analgesics may mask acute ab-
domen signs perioperatively.

+ Regional and nerve blocks can be used in many
clinical situations.

+ Multi-organ failure must be considered when
choosing and titrating drug doses.

Major pediatric operations (e.g., cleft palate repair with
severe pain, pyloric and bowel surgery with moderate
to severe pain, anal and genitourinary malformation
repair with severe pain, exomphalus and gastroschi-
sis with severe pain, and thoracic surgery such as dia-
phragmatic hernia and tracheoesophageal fistulae with
very severe pain)

Problems related to the management of pediat-
ric patients include:

+ Technical, physiological, and biochemical differ-
ences from adult patients.

+ Drugs doses and drug delivery systems require
special training.

«+ Parents and staff role are more critical than in
adults.

+ The view that newborns do not need pain relief is
no longer valid.

Cardiothoracic operations (facilities for cardiopulmo-
nary bypass are not usually found in poorly resourced
countries, but one may still need to do thoracotomies
and lung resection for tuberculosis and chest tumors.
Chest trauma, repair of aneurysms, esophageal surgery,
and some valve repairs and closure of congenital mal-
formations can all be very painful, especially when the
sternum and ribs are split).
Special problems include:

+ Use of anticoagulants and problems with regional
and local anesthetic blocks.

+ Heavy sedation and ventilation ideally will re-
quire intensive care units.

+ Heart and lung function may be compromised,
but good pain management can prevent or control
major complications and help with physiotherapy.

Neurosurgical operations (e.g., major spinal surgery with
severe pain, craniotomy and resection of brain tumors
with moderate pain, trauma and skull fractures with
moderate pain)

+ Care should be taken in interpreting the Glasgow
Coma Scale with opioids.

+ Large doses of opioids can cause hypoventilation
and increase intracranial pressure.

+ It may be advisable to avoid nonsteroidal anti-
inflammatory drugs.
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+ Scalp and other head and neck nerve blocks can
be very useful.

+ Nausea and vomiting may be a problem.

+ Dihydrocodeine or other “weak” opioids are pre-
ferred by some health workers to stronger opi-
oids, because of the view that they causes less
respiratory depression. However, if doses are
titrated carefully to the desired effect and ade-
quately monitored, any opioid may be used safely.

Ear, nose, throat, dental, and maxillofacial operations

(e.g., jaw fracture fixation with moderate pain, tonsillec-

tomies with moderate but sometimes severe pain)
Common problems include:

+ Airway concerns, especially with bleeding, in-
creased secretions, and opioids.

+ Danger of sleep apnea, restlessness, or dimin-
ished states of consciousness.

+ Nausea, vomiting, and retching are to be avoided
as much as possible.

+ DPethidine (meperidine) may have advantages of
anticholinergic effects over other opioids.

Genitourinary operations (e.g., prostatectomy, urethral
reconstruction, and nephrectomy, which can all be very
painful, but fortunately these are easy to manage with
regional techniques)

+ The patients are usually elderly with geriatric and
major medical problems.

+ Intrathecal and epidural local anesthetics with
opioids are commonly used.

+ Some theoretical problems, such as spasm of
sphincters caused by morphine, are rarely en-
countered.

Septicemia
Septic patients are common in poor countries. Many of
these patients may not be suitable for regional and local
anesthesia and analgesia if there is frank septicemia.
There may also be unpredictable drug effects
from opioids, nonsteroidal anti-inflammatory and
other potent drugs because of multiorgan failure. Ac-
etaminophen and dipyrine, if they are not contraindi-
cated, will help with the pain and the pyrexia seen in
septic patients.

Pearls of wisdom

+ Acute pain after major operations provides few
benefits and numerous problems for patients and
should be treated whenever possible.
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Treatment of pain may, however, cause its own
problems and should be planned and practiced
with clear written guidelines and protocols.
Education and involvement of the patient, the
family, and all medical staff are all important for
any pain management program to succeed.
Universal acute pain management protocols and
guidelines need to be encouraged by WHO and
other professional and regulatory bodies. Region-
al and local modifications will be required to re-
flect the type of patients and the type of surgery,
as well as the resources available.

Even in poorly resourced countries, efforts
should be made to provide enough funds to im-
prove standards of postoperative care, especially
pain management.

All medical personnel should be trained to over-
come the fear of strong opioid analgesics and
other methods of pain relief, and to develop a
positive attitude toward all patients who have had
major surgery.

More use of local anesthetic drugs and tech-
niques, and also the use of peripheral analgesics,
should be encouraged after all types of surgery.
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+ International and national drug regulatory bodies

in partnership with governments and local sup-
pliers should make opioids more available and
reduce restrictions on their use for pain manage-
ment in developing countries.
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Chapter 15
Acute Trauma and Preoperative Pain

O. Aisuodionoe-Shadrach

When acute trauma occurs, the diagnosis and purposeful
management of pain should be of paramount concern.

Case report

A 38-year-old man, John Bakor, is brought to the ac-
cident and emergency room after being knocked down
by a small vehicle. He was transported in the back seat
of a saloon car without any splint to his injured leg
and had jolts of pain every time the car stopped on its
bumpy ride to the hospital.

John is received by Dr Omoyemen, the attend-
ing resident, who after putting a full-length aluminium
gully-splint to immobilize his left lower limb, asks for
a helping hand to move him onto a hospital stretcher.
Fracture immobilization on its own minimizes pain
due to the fracture injury by limiting movement of the
affected parts. A quick review reveals that John had
sustained an open fracture with dislocation of the left
ankle and has multiple skin bruises over his left fore-
arm and thigh. He is fully conscious, knows who he is,
and is well oriented as to time and place. He is then
checked for other injuries that he may have ignored as
inconsequential or may be unaware of, such as other
bruises or lacerations. Dr Omoyemen obtains a brief
history of the nature of the accident and proceeds to
specifically evaluate for secondary injuries such as
blunt abdominal injuries, or chest wall or pelvic frac-
tures. The benefit of this evaluation is to identify inju-
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ries that may pose a potential danger to life besides the
obvious left ankle injury.

Intravenous access is obtained for the admin-
istration of fluids and/or medications, and Dr Omoy-
emen then performs a thorough evaluation of the pa-
tient’s pain using a standardized assessment tool, the
verbal rating scale (VRS). John’s VRS = 7/10, suggesting
that he is having acute severe pain. The doctor admin-
isters 50 mg of pethidine (meperidine) intramuscularly
(i.m.) as a preliminary analgesic before the injury is
formally reviewed and dressings are changed, and i.m.
tetanus toxoid is administered to prevent tetanus.

After dressings are complete, adequate regular
analgesia is commenced (pethidine 50 mg i.m., 6-hour-
ly). Finally, while John is awaiting formal orthopedic
surgical review, his pain is reassessed regularly to deter-
mine the effectiveness of the analgesic regimen, which is
also periodically reviewed as required.

Questions you should ask yourself
and their probable answers

What is pain?

Acute pain results from tissue damage, which can be
caused by an infection, injury, or the progression of a
metabolic dysfunction or a degenerative condition.
Acute pain tends to improve as the tissues heal and
responds well to analgesics and other pain treatments.
We know that pain is a subjective sensation, although
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several assessment tools have been designed to objec-
tively measure it. Pain has multiple dimensions with
several descriptions of its qualities, and its perception
can be subjectively modified by past experiences.

Acute pain leads to a stress response consist-
ing of increased blood pressure and heart rate, systemic
vascular resistance, impaired immune function, and al-
tered release of pituitary, neuroendocrine, and other
hormones. This response could limit recovery from sur-
gery or injury. Adequate relief or prevention of pain fol-
lowing orthopedic surgery has been shown to improve
clinical outcomes, increase the likelihood of a return to
preinjury activity levels, and prevent the development of
chronic pain. Undertreatment of acute pain can lead to
increased sensitivity to pain on subsequent occasions.

Furthermore, the sources of pain in acute trau-
ma and preoperative settings are mostly of deep somatic
and visceral origin, as may occur in road traffic acci-
dents, falls, gunshot wounds, or acute appendicitis. Pain
in the acute trauma and preoperative settings is usually
caused by a combination of various stimuli: mechanical,
thermal, and chemical. These stimuli cause the release
of nociceptive substances, e.g., histamine, bradykinin,
serotonin, and substance P, which activate pain recep-
tors (nociceptors) to initiate pain signals.

How should pain be assessed?

Because of its complex subjectivity, pain is difficult to
quantify, making an accurate assessment problematic.
However, a number of assessment tools have been de-
veloped and standardized to identify the type of pain,
quantify the intensity of pain, and evaluate the effect
and measure the psychological impact of the pain a pa-
tient is experiencing.

A pain scale may be either one-dimensional or mul-
tidimensional. In the acute trauma/preoperative setting,
where the cause of pain is obvious and pain is expected
to resolve more or less promptly, one-dimensional scales
are recommended. Examples include the following:

+ Numeric rating scale (NRS), in which the patient
rates pain from 0 to 10 in increasing order of in-
tensity

+ Visual analogue scale (VAS), in which the patient
marks the severity of pain on a line

+ Verbal rating scale (VRS)

+ Illustrative scales such as the Faces Pain Scale,
which consists of drawings of facial expressions.
This type of scale is useful in children, the cogni-
tively impaired, and persons with language barriers.
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Although the multidimensional pain scale was
developed for pain research, it can be adapted for use in
the clinic. An adapted version of the Brief Pain Invento-
ry questions patients about pain location, intensity as it
varies over time, past treatments, and the effect of pain
on the patient’s mood, physical function, and ability to
function in various life roles.

Is there an obligation to manage pain in the
acute trauma and preoperative setting?

The commitment to manage a patient’s pain and relieve
suffering is the cornerstone of a health professional’s ob-
ligation. The benefits to the patient include shortened
hospital stay, early mobilization, and reduced hospital-
ization cost.

Pain is not merely a clinical symptom but evi-
dence of an underlying pathology. In the acute trauma
and preoperative setting, there is a temptation to over-
look pain and its specific management, while all efforts
are geared toward treating the underlying pathology. The
challenge is to help the health professional realize that the
management of both symptoms (pain) and underlying
pathology (acute appendicitis) should go hand in hand.
Using the WHO analgesic ladder, a rational systematic
approach to pain management in the acute trauma and
preoperative setting can be developed and implemented.

Is pain an important issue to the patient who is
in the acute trauma/preoperative setting?

Yes. Freedom from pain can be considered a human
right. As fanciful as that may seem, it must be empha-
sized that pain is a natural accompaniment of acute
injury to tissues and is to be expected in the setting of
acute trauma. In such a scenario, the goal of the physi-
cian is to ensure that the patient’s pain is tolerable.

In a study conducted at an accident and emer-
gency room department of a university hospital in sub-
Saharan Africa, 77% of patients who had preoperative
analgesia considered the analgesic dosage inadequate,
and 93% of those patients blamed this inadequacy of
pain relief on inadequate analgesic prescription by their
doctors. The 77% of patients who had preoperative an-
algesia admitted they would have preferred a lot more
than what they were given.

What should the attitude of the attending
physician be regarding the specific
management of pain in this scenario?

Concern. Often, paying attention to adequate analgesic
coverage for this category of patients is overlooked in
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Mild pain
VAS=1-3/10
IM/IV Pentazocine

IM/IV NSAID’s
Cold/Hot compresses

Tolerable pain

J’ Re-evaluate

v No
Proceed U
to planned

definitive
Rx

Yes

Cold/Hot compresses
IM/IV Tramadol
IM/IV Pethidine
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Moderate pain
VAS=4-6/10

Tolerable pain

Yes 1

Proceed

to planned
definitive
Rx

! 6 } Severe pain

No Re-evaluate VAS=7-10/10

IV/IM Morphine
IV/IM Fentanyl

Proceed to planned
definitive treatment

Fig. 1. An algorithm of the management of pain in the acute trauma/perioperative setting.

favor of getting them prepared as quickly as possible for
surgery. Adequate analgesia facilitates the evaluation and
subsequent treatment of the underlying injury or disease.

What is the attitude of the patient to pain?

Except when the cause is very obvious, as in the case of
a fractured limb, the patient does not know the diagno-
sis, but only knows the symptoms—pain. Often, pain
management is poor.

When or how soon should active
management of pain be instituted in the acute
trauma/preoperative setting?

Immediately after diagnosis, the principles of effec-
tive management of acute pain should be adopted and
pain control instituted immediately (Fig. 1). The goals of
treatment are to relieve pain as quickly as possible and
prevent any adverse physical and psychological respons-
es to acute pain.

The general principles of acute pain relief
include the following:

+ Analgesic selection is based on the pathophysi-
ological mechanism of pain and its severity.

+ Both opioid and nonopioid analgesics are highly
effective for nociceptive pain.

+ Nonopioid agents are preferred for mild pain.

+ Opioids may be required for moderate to se-
vere pain.

+ Combined treatment with opioids and nonopi-
oids is often appropriate, and nonopioids may be
employed to reduce the opioid dose requirement.

» Nonpharmacological treatments may be helpful
but should not preclude drug treatment.

What are the principles of effective
acute pain management ?

+ Unrelieved pain may have negative physical and
psychological consequences.

+ Aggressive pain prevention and control before,
during, and after surgery and medical procedures
does result in both short- and long-term benefits.

+ Successful evaluation and management of pain
is partly dependent on a positive relationship be-
tween the patient and his or her relatives on the
one hand, and the doctor and nurses on the other.

+ Patients should be actively involved in pain evalu-
ation and control.

« Pain control must be evaluated and reevaluated at
specific regular intervals.

+ Attending physicians and nurses must have a
high index of suspicion for pain.

+ Total elimination of all pain is not practically
attainable.
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What specific roles should the doctors and
nurses play in ensuring that patients in this
scenario are pain-free?

The clinicians should proceed to quantify the patient’s
degree of pain using the following methodical ap-

proaches:

*

A brief oral pain history documented at the time

of admission.

A measurement of the patient’s pain using a self-

reporting instrument, e.g., VAS or VRS.

The use of behavioral observation as an adjunct

to the self-report instruments.

Monitoring of the patient’s vital signs (although

this is not a specific or sensitive test for pain).
These procedures should be repeated at peri-

odic intervals by the attending health professional with
a view to assessing the efficacy of the analgesic regimen.

Further measures include ensuring good patient posi-

tioning with the use of pillows and blankets in addition
to the application of hot or cold compresses as needed.

Pearls of wisdom

.

*

Avoid misconceptions and recognize culturally
determined beliefs about pain.
Always remember that pain cannot be ignored.

O. Aisuodionoe-Shadrach

Don't believe that the ability to tolerate pain is a
measure of “manhood”

The truth is that pain is not meant to be tolerated.
It may not be practical to expect patients in the
acute trauma/preoperative setting to be absolute-
ly pain-free.

However, pain can be reduced to tolerable levels
by using widely available techniques.

Develop an algorithm for the management of
pain in the acute trauma/perioperative setting, as
shown in Fig. 1.
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Chapter 16
Pain Management in Ambulatory/Day Surgery

Andrew Amata

Case report

John, a 5-year-old boy, had an orchidopexy done un-
der general anesthesia. The perioperative period was
uneventful, and the child (accompanied by his moth-
er) was discharged home, fully awake and comfortable
about 5 hours after the procedure with a prescription
of oral paracetamol (acetaminophen). Problems began
later that night when the child woke up complaining of
significant pain around the operation site. The mother
gave him the prescribed analgesic, but the pain per-
sisted, and the child had now become inconsolable and
unable to go back to sleep, keeping the parents and the
other siblings awake.

This sort of scenario is unfortunately very com-
mon and causes unnecessary pain, distress, and suffer-
ing, not only to the patient but often to the whole house-
hold. The good news is that this type of situation is easily
preventable or at least effectively treatable in most cases
by applying simple and safe methods of pain relief.

For our illustrative case above, an example of a
typical pharmacological analgesia therapy can be as fol-
lows. Paracetamol and/or a nonsteroidal anti-inflam-
matory drug (NSAID) is given orally as a premedication
about 1 hour before surgery or as a suppository after in-
duction of anesthesia. A caudal block or a field block or
local infiltration with bupivacaine or ropivacaine local
anesthetic is administered after induction of anesthe-
sia. Postoperatively, oral paracetamol and/or an NSAID
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should be given at regular intervals for the first 48 hours,
and oral tramadol or codeine ordered as required (rescue
analgesia) for unrelieved moderate to severe pain.

Why is analgesia for minor
surgical procedures a topic
worth reading about ?

In this section, I will explain why pain may be a com-
mon and significant problem in seemingly minor sur-
gical procedures and how such pain can be effectively
managed. Postoperative pain should be considered a
complication of surgery with significant adverse effects,
and every effort should therefore be made to avoid or
minimize it. It is obvious that there are various options
for providing effective and safe analgesia after minor
surgical procedures. Satisfactory analgesia should be
feasible for every patient, irrespective of geographical
location or level of resources.

What is minor surgery?

Surgery is commonly classified as major or minor de-
pending on the seriousness of the illness, the parts of
the body affected, the complexity of the operation, and
the expected recovery time. Minor surgical procedures
now constitute the majority of procedures carried out
in health care facilities because of greater awareness and
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earlier presentation of patients, and the increasing avail-
ability and accessibility of health care resources. Gen-
erally, more than half or even two-thirds of all surgical
cases in health care facilities are usually considered mi-
nor and are often done as “same-day” or “day-case” or as
“outpatient” or “ambulatory” surgery, where the patient
comes into the health care facility, has the procedure
done, and goes home the same day. This trend has been
increasing recently and is mainly driven by economic
factors, patients’ preferences, improved anesthetic and
surgical techniques, and the increasing availability of
minimally invasive surgical procedures.

What is the prevalence of pain after
minor surgery?

The general assumption is that minor surgery is as-
sociated with less pain than major surgery. One of the
criteria for selection for outpatient surgery is that pain
should be minimal or easily treatable. However, it may
be difficult to accurately predict pain intensity in a par-
ticular individual as some seemingly minor surgery
may elicit moderate to severe pain for various reasons,
including interindividual variability in pain perception
and response. For the same type of surgical procedure,
two similar individuals may perceive and experience
pain very differently, and even for the same individual,
the intensity of pain of a procedure may vary with time
and activity. Several studies have shown that more than
50% of children and a similar proportion of adults who
undergo outpatient surgery experience clinically signifi-
cant pain after discharge.

What factors lead to poor pain
control after minor surgery?

Contributory factors to poor postoperative pain control
in minor surgery include:

+ The assumption that minor surgery is associated
with little or no pain, so that little or no analge-
sics are given in the postoperative period.

+ The pressures of current ambulatory surgical
practices, which emphasize rapid recovery and
return to “street fitness” and early discharge, re-
sulting in anesthesia care givers and surgeons
avoiding or minimizing the perioperative use of
potent and longer-lasting analgesics and sedatives
that may delay recovery and discharge.

Andrew Amata

+ The fear among health care providers of the
respiratory depressant and sedative effects of
opioid drugs outside of immediate supervised
medical care.

+ The presumption that patients or guardians
may be ignorant of the risks of medications and
may abuse them, with significant consequences
at home.

+ Legislative and restrictive policies in some re-
gions that make it difficult to have access to po-
tent analgesics.

Strategies for ensuring effective
postoperative analgesia

Be proactive

Effective postoperative pain management begins pre-
operatively. Patients are often very anxious and dis-
tressed by the hospital and procedure experience, and
this distress may exacerbate pain postoperatively. Pre-
operative information and education regarding pain
control has been shown to significantly reduce pa-
tients’ and guardians’ anxiety and analgesic consump-
tion. Education improves understanding and com-
pliance with the analgesic administration regimen.
Important information may need to be repeated or
provided in written form as patients or their guardians
may not remember everything they had been told dur-
ing the perioperative period.

Most patients recovering from anesthesia in the re-
covery room are comfortable because of the proactive
and aggressive pain management by the anesthesia care
provider. Unfortunately, when the patient is discharged,
the intensity or continuity of pain care is disrupted. The
pain of surgery often outlasts the pain medication or lo-
cal anesthetic administered in the perioperative period.
To avoid this problem, administer the first postoperative
analgesic dose before the effects of the intraoperative
analgesics wear off completely.

Use preemptive or preventive analgesia

Preemptive analgesia implies that giving analgesia be-
fore the noxious stimulus is more effective than giving
the same analgesia after the stimulus. While this con-
cept has not been convincingly proven in all clinical
studies, what is clear is that more analgesia is often re-
quired to treat pain that is already established than to
prevent or attenuate pain that is still developing. One
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should therefore aim to preempt or prevent pain if pos-
sible or proactively treat pain as early as possible.

Avoid analgesic gaps

Analgesic gaps subject the patient to recurring pain and
unsatisfactory analgesia. Such gaps tend to occur when
the effect of a prior analgesic dose or technique is al-
lowed to wear off before the subsequent dose is given.
An appropriate dosing interval based on knowledge of
the pharmacology of the agent is important to minimize
this gap.

Apply a multimodal analgesia strategy

Multimodal analgesia implies the use of several analge-
sics or modalities that act by different mechanisms in
combination to maximize analgesic efficacy and mini-
mize side effects. This strategy allows the total doses
and side effects of analgesics to be reduced.

Paracetamol, a nonsteroidal anti-inflammatory
drug (NSAID), and local analgesia should be routinely
used as components of a multimodal analgesic strat-
egy, unless there is a specific reason not to use one of
these agents, as they are synergistic or additive. In other
words, the combination provides better analgesia than
one of the individual drugs alone. Potent opioids, espe-
cially the long-acting ones like morphine and metha-
done, should preferably be avoided or used sparingly as
postoperative analgesics for minor surgery because of
their associated side effects, especially nausea and vom-
iting, respiratory depression, and sedation. Postopera-
tive nausea and vomiting (PONV) can be quite distress-
ing, and some patients may prefer to tolerate the pain
rather than use opioids. PONV and pain are the two
most common causes of delayed discharge and also for
unanticipated admission in day-case surgery. However,
if the severity of pain warrants the use of opioids, the
shorter-acting agents such as fentanyl should preferably
be used by careful titration to effect in the immediate
postoperative period.

Alternatively, the “weaker” opioids such as tra-
madol or codeine should be used. The “weaker” opi-
oids have the advantages of minimal sedative and re-
spiratory depressant effects, a low potential for abuse,
and not being subject to stringent opioid restrictions,
and thus they may be more easily dispensed to appro-
priate patients. They therefore fill an important gap
in the analgesic ladder between the mild non-opioid
analgesics and the more potent opioids, especially for
day-cases.
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An often forgotten or neglected part of the
multimodal approach is the use of nonpharmacological
therapies. Psychological and physical therapies comple-
ment medications and should be used whenever possi-
ble. Physical therapies include splinting and immobiliz-
ing painful areas, application of cold or hot compresses,
acupuncture, massage, and transcutaneous electrical
nerve stimulation (TENS). Psychological therapies in-
clude behavioral and cognitive coping strategies such
as psychological support and reassurance, guided imag-
ery, relaxation techniques, biofeedback, procedural and
sensory information, and music therapy. Studies suggest
that these nonpharmacological therapies improve pain
scores and reduce analgesic consumption.

Pearls of wisdom

+ Discuss the options and plan the method of post-
operative pain management with the patient and/
or guardian preoperatively.

+ Be proactive; begin postoperative pain manage-
ment preoperatively. This strategy will reduce
intraoperative anesthetic requirements and facili-
tate earlier recovery and discharge.

+ Give preemptive or preventive analgesia. Preven-
tion is better than cure. Much larger amounts of
an analgesic are required to treat established pain
than to prevent it.

+ Use a multimodal approach to pain management,
incorporating both pharmacological and non-
pharmacological methods.

+ Provide a supply of effective analgesics and infor-
mation on their use before discharge.

+ Give appropriate and effective analgesics regular-
ly (around-the-clock) rather than p.r.n. or “as re-
quired” for the first 24 to 48 hours postoperative-
ly, when the pain intensity is likely to be highest.
Make provision for management of breakthrough
pain (rescue analgesics).

+ Always provide a contact number that a patient
or guardian can call if necessary.
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Chapter 17
Pharmacological Management of Pain in Obstetrics

Katarina Jankovic

Case report

Charity, a 28-year-old office worker living in Nyeri, ar-
rives late one evening at Consolata Hospital. She is in
her first pregnancy and is accompanied by her mother
Jane, an experienced mother who thought it would be
about the right time to see the obstetrician, since Char-
ity’s contractions had become more and more regular.
On admission, Charity says she would like to try to go
through the labor without pain killers, but as contrac-
tions become stronger, she starts screaming for help.
What could you do to relieve the pain?

Do all women in labor have pain
that requires analgesic treatment?

The pain of labor and delivery varies among women,
and even for an individual woman, each childbirth may
be quite different. As an example, an abnormal fetal pre-
sentation, such as occiput posterior, is associated with
more severe pain and may be present in one pregnancy,
but not the next. It may be estimated that one in four
women in labor require analgesia.

What are the application routes
for analgesia if needed?

Pharmacological approaches to manage childbirth pain
can be broadly classified as either systemic or regional.
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Systemic administration includes the intravenous, in-
tramuscular, and inhalation routes. Regional techniques
are comprised of spinal and epidural anesthesia. Epidu-
ral anesthesia has gained popularity in the last decade
and has almost replaced systemic analgesia in many
obstetric departments, mostly in developed countries.
Regional techniques are widely acknowledged to be the
only consistently effective means of relieving the pain
of labor and delivery, with significantly better analgesia
compared to systemic opioids.

What are the advantages
of systemic analgesics?

Systemic analgesics may be administered by individu-
als who are not qualified to perform epidural or spinal
blocks, and so they are often used in situations when an
anesthesiologist is not available. They also are useful for
patients in whom regional techniques are contraindicat-
ed. The most popular agents are opioids (e.g., morphine,
fentanyl, butorphanol, pethidine [meperidine], and tram-
adol). While the sedative side effects of opioids are gener-
ally unwanted and irritating for the patient, in the labor-
ing woman sedation induces relief and general relaxation.
Analgesic effects sometimes appear to be secondary.

A systematic review of randomized trials of
parenteral opioids for labor pain relief was able to
show that satisfaction with pain relief provided by
opioids during labor was low, and the analgesia from
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opioids only slightly better than placebo. Interest-
ingly, midwifes have rated pethidine much better than
parturients, probably because sedation was confused
with analgesia.

Which route of administration
for systemic analgesia should be
preferred, and why?

If an anesthesiologist is not available, pethidine (me-
peridine) is usually the drug of choice. It remains the
best investigated and most often used opioid in labor.
The dose of pethidine commonly prescribed is 1 mg/
kg i.m. up to the maximum dose of 150 mg/kg. The in-
tramuscular route is not recommended because it is
not dependable—the rate of drug-absorption may vary.
Intravenous administration is more reliable, and the
maximum total dose of 200 mg is reported to produce
significantly lower pain scores and no difference in ma-
ternal or neonatal complications. Higher doses have to
be strictly avoided, since pethidine may provoke sei-
zures. This is due to the drug’s unique pharmacological
structure, which gives it a special place among the opi-
oids.

What is the clinical relevance
of opioids passing
the placenta barrier?

Opioids cross the placenta and may affect the fetus. This
is manifested in utero by changes in fetal heart rate pat-
terns (e.g., decreased heart rate variability 25 minutes
after i.v. administration and 40 minutes after im. ad-
ministration of pethidine) and in the neonate by central
nervous system depression (e.g., slowing of respiratory
rate and changes in muscle tone).

The adverse effects of pethidine and its active
metabolite norpethidine on the fetus may—in rare in-
stances—need to be reversed by an opioid antagonist.
The appropriate i.m. dose of naloxone would be 10 pg/
kg body weight. But ideally, naloxone—as most drugs in
pain management, should be titrated intravenously to
its effect (the cumulative dose would be, as for i.m. ap-
plication, 10 pg/kg).

If T have various opioids available, which one I
would choose, and why?

Onset time and context-sensitive half-life of all available
opioids are comparable, and so the potential to induce
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respiratory depression in the neonate is the primary
reason for selecting a particular opioid. Regarding this
potential, pethidine (meperidine) may be preferred over
others, as long as maximum daily doses (500 mg) are
respected. Pethidine remains the only opioid with dose-
dependent neurotoxicity. There is no evidence in the
scientific literature that any other opioid is significantly
more effective than pethidine. Also, pethidine is widely
available and affordable. If available, nalbuphine, butor-
phanol, or tramadol may be also be used. These opioids
are not “pure” agonists of the mu-receptor, but mixed
agonists and antagonists, which is the reason for their
unique safety regarding respiratory depression.

However, as with other opioids, respiratory
depression may be avoided with pethidine. To achieve
that outcome in the neonate, it is recommended to
observe a certain time corridor for the application of
pethidine to the parturient. Side effects are more like-
ly to occur if delivery is between 1 and 4 hours after
administration of pethidine. As a result, the classic
teaching is that the neonate should be delivered within
1 hour or more than 4 hours after the last pethidine
application. Timing of delivery, however, is difficult
to predict with precision. In addition, the metabolite
norpethidine is pharmacologically active, with a pro-
longed half-life in the neonate of up to 2% days. Thus,
neonatal behavior might be affected, and difficulties
with breastfeeding are possible, regardless of the tim-
ing of maternal administration.

Pentazocine should not be used because of its
potential to cause dysphoria and sympathetic stimula-
tion. Theoretically, the opioid best suited for providing
systemic labor analgesia would be remifentanil, which is
metabolized by nonspecific plasma and tissue esterases.
Therefore, although remifentanil rapidly transfers across
the placenta, fetal esterases will inactivate this new opi-
oid. Data regarding the use of remifentanil in parturi-
ents are limited, however, and so the drug cannot yet be
recommended widely.

It must be noted, though, that only a few drugs
are considered “safe” regarding placental passage and
breastfeeding, but lack of data makes it advisable to
rely on individual judgment, if only a limited number of
drugs are available.

Breast-feeding during maternal treatment with
paracetamol (acetaminophen) should be regarded as
safe. Short-term use of nonsteroidal anti-inflammatory
drugs (NSAIDs) seems to be compatible with breast-
feeding. For long term-treatment, short-acting agents
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Table 1
Relative infant dose and clinical significance of selected analgesic agents
Relative Infant AAD*
Drug Dose (%) Clinical Significance Approval

Ibuprofen 0.6 None detected in infants; no adverse effects. Yes
Ketorolac 0.16 to 0.4 Milk concentrations are very low; no untoward effects

reported. Yes
Naproxen 3.0 Long half-life; may accumulate in infant. Bleeding, diarrhea

reported in one infant. Short-term use acceptable; avoid

chronic use. Yes
Indomethacin 0.4 Milk concentrations low; plasma concentrations low-to-un-

detectablein infants; caution with chronic administration. | Yes
Morphine 5.8 Oral bioavailability poor; milk concentrations generally low;

considered safe; observe for sedation. Yes
Methadone 2.6,5.6,2.4,1.0 Milk concentrations low; approved for use in breastfeeding

mothers; will not prevent neonatal abstinence syndrome. Yes
Meperidine (pethidine) | 1 Neurobehavioral delay, sedation noted from long half-life

metabolite; avoid. Yes
Fentanyl <3 Milk concentrations low; no untoward effects from expo-

sure in milk. Yes
*American Academy of Pediatrics. Transfer of drugs and other chemicalsinto human milk. Pediatrics 2001.

without active metabolites, such as ibuprofen, should
perhaps be preferred.

The use of aspirin (acetylsalicylic acid) in sin-
gle doses should not pose any significant risks to the
suckling infant. Aspirin, due to its causal association
with Reye syndrome, generally is not recommended in
breastfeeding mothers. However, the absolute transfer
of aspirin into milk is negligible (< 2.4%), about 1 mg/L
of milk, when following clinical doses. It is unlikely that
there is enough aspirin in milk after the mother’s use of
an 82-mg tablet to predispose the infant to Reye syn-
drome, but this is not certain.

The use of pethidine (meperidine) in the peri-
natal period is increasingly controversial. Although the
drug is used commonly in obstetrics, such use is gain-
ing disfavor as more sedation is reported in newborns.
When administered to mothers, the drug has been
found to produce neonatal respiratory depression, de-
creased Apgar scores, lower oxygen saturation, respi-
ratory acidosis, and abnormal neurobehavioral scores.
Pethidine is metabolized to norpethidine, which is ac-
tive and has a half-life of approximately 62 to 73 hours in
newborns. Because of this prolonged half-life, neonatal
depression after exposure to pethidine may be profound
and prolonged. The transfer of fentanyl into human milk
is low. In women receiving doses varying from 50 to 400
pg intravenously during labor, the amount found in milk
was generally below the limit of detection (<0.05 pg/L).

Postpartum anesthesia

Nonopioid analgesics

Non-opioid analgesics generally should be the first
choice for pain management in breastfeeding postpar-
tum women, as they do not affect maternal or infant
alertness.

+ Acetaminophen and ibuprofen are safe and effec-
tive for analgesia in postpartum mothers.

+ Parenteral ketorolac may be used in mothers who
are not subject to hemorrhage and have no his-
tory of gastritis, aspirin allergy, or renal insuffi-
ciency.

+ Diclofenac suppositories are available in some
countries and are commonly used for postpartum
analgesia. Levels in breast milk are extremely low.

+ COX-2 inhibitors such as celecoxib may have
some theoretic advantages if maternal bleeding is
a concern. The possible advantages must be bal-
anced against higher cost and possible cardiovas-
cular risks, which should be minimal with short-
term use in healthy young women.

Both pain and opioid analgesia can have a
negative impact on breastfeeding outcomes; thus,
mothers should be encouraged to control their pain
with the lowest medication dose that is fully effective.
Opioid analgesia postpartum may affect babies’ alert-
ness and suckling vigor. However, when maternal pain
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is adequately treated, breastfeeding outcomes improve.
Especially after cesarean birth or severe perineal trauma
requiring repair, mothers should be encouraged to ad-
equately control their pain.

Intravenous medications

+ Pethidine should be avoided because of reported
neonatal sedation when given to breastfeeding
mothers postpartum, in addition to the concerns
of cyanosis, bradycardia, and risk of apnea, which
have been noted with intrapartum administra-
tion.

+ The administration of moderate to low doses of
intravenous (i.v.) or intramuscular (i.m.) mor-
phine is preferred because transfer to breast milk
and oral bioavailability in the infant are lowest
with this agent.

+ When patient-controlled i.v. analgesia (PCA) is
chosen after cesarean section, morphine or fen-
tanyl is preferred to meperidine.

+ Although there are no data on the transfer of na-
Ibuphine, butorphanol, or pentazocine into milk,
there have been numerous anecdotal reports of
a psychotomimetic effect when these agents are
used in labor. They may be suitable in individuals
with certain opioid allergies or other conditions
described in the preceding section on labor.

+ Hydromorphone (approximately 7 to 11 times as
potent as morphine) is sometimes used for ex-
treme pain in a PCA, i.m.,, i.v, or orally. Following
a 2-mg intranasal dose, levels in milk were quite
low, with a relative infant dose of about 0.67%.
This correlates with about 2.2 pg/day via milk.
This dose is probably too low to affect a breast-
feeding infant, but this drug is a strong opioid,
and some caution is recommended.

Oral medications

+ Hydrocodone and codeine have been used world-
wide in millions of breastfeeding mothers. This
history suggests that they are suitable choices,
even though there are no data reporting their
transfer into milk. Higher doses (10 mg hydroco-
done) and frequent use may lead to some seda-
tion in the infant.

Epidural/spinal medications

+ Single-dose opioid medications (e.g., neurax-
ial morphine) should have minimal effects on
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breastfeeding because of negligible maternal plas-
ma levels achieved. Extremely low doses of mor-
phine are effective.

+ Continuous postcesarean epidural infusion may
be an effective form of pain relief that minimizes
opioid exposure. A randomized study that com-
pared spinal anesthesia for elective cesarean with
or without the use of postoperative extradural
continuous bupivacaine found that the continu-
ous group had lower pain scores and a higher vol-
ume of milk fed to their infants.

In general, if treatment of a lactating mother
with an analgesic drug is considered necessary, the low-
est effective maternal dose should be given. Moreover,
infant exposure can be further reduced if breastfeeding
is avoided at times of peak drug concentration in milk.
As breast milk has considerable nutritional, immuno-
logical, and other advantages over formula milk, the
possible risks to the infant should always be carefully
weighed on an individual basis against the benefits of
continuing breastfeeding.

If I have no opioids available,

do I have any pharmacological
options to relieve the discomfort
of childbirth in my patients?

A variety of different drug classes are used in obstetrics
when regional techniques and opioids are not available.
While neuroleptics (promethazine) and antihistamines
(hydroxyzine) are specifically indicated in nausea and
vomiting, other drug classes have a direct effect on the
distress of childbirth through their anxiolytic, sedative,
and dissociative activity. Above all, a single small dose
of benzodiazepines may be used (mainly midazolam or
diazepam). In prodromal and early stages of childbirth,
barbiturates (secobarbital or pentobarbital) may be a
choice, and in experienced hands ketamine or S-ket-
amine may be helpful. With “analgesic doses,” which are
only a fraction of the anesthetic dose, cholinergic and
central nervous system effects are usually absent. Tram-
adol, which has some opioid-like effects but acts mostly
by a unique mechanism, would be another alternative
choice for analgesia. Tramadol is recommended at a dose
of 50-100 mg i.m. or iv.; with efficacy similar to that of
pethidine or morphine, it has fewer maternal side effects
and no neonatal depression. All of these drugs pass the
placental barrier and may induce sedation (“sloppy child”)
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in the neonate. Therefore, if the use of these drugs is un-
avoidable, postpartum observation of the neonate (for
approximately 8—12 hours) is required.

What is the oldest analgesia
method still in use, and can it still
be recommended?

On Queen Victoria’s request, Dr. John Snow provided
for her eighth childbirth (Prince Leopold) the newly
developed chloroform anesthesia with an open-drop
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method. “Her Majesty is a model patient,” declared Dr
Snow. He refused to disclose any more details, despite
many importunate inquiries from the Queen’s loyal
subjects. The social elite in London soon followed the
Queen’s lead, adding further credibility to the use of
anesthesia. The Lancet deplored the use of this “un-
natural novelty for natural labor”; however, royal sanc-
tion helped make anesthesia respectable in midwifery
as well as surgery. Chloroform is no longer in use, but
the method has withstood the test of time. The inhala-
tion method of analgesia in labor now uses 50% nitrous

Table 2
Use of analgesics in pregnancy

Medication Risk

Comments

Opioids and Opioid Agonists

Meperidine

Morphine

Neonatal narcotic withdrawal is seen in women using long-term opioids

Fentanyl

Hydrocodone

Almost all cause respiratory depression in the neonate when used near delivery

Oxycodone

Propoxyphene postoperative pain

Used for treatment of acute pain: nephrolithiasis, cholelithiasis, appendicitis, injury,

Codeine

Hydromorphone

WIN ||~ N

Methadone

Nounsteroidals

Diclofenac 4

Associated with third-trimester (after 32 weeks) pregnancy complications: oligohy-
dramnios, premature closure of ductus arteriosus

Etodolac 4

Ibuprofen 2/4
Indomethacin 2/4

Both ibuprofen and indomethacin have been used for short courses before 32 weeks
of gestation without harm; indomethacin is often used to arrest preterm labor

Ketoprofen

Ketorolac

Naproxen

NG VNG N IS

Sulindac

Aspirin

I

Full-strength aspirin

Full-strength aspirin can cause constriction of the ductus arteriosus

Low-dose (baby) aspirin

Low-dose (baby) aspirin is safe throughout pregnancy

Salicylates

Acetaminophen 1 Widely used

Salicylate-Opioid Combinations

Acetaminophen-codeine

Widely used for treatment of acute pain

Acetaminophen-hydrocodone

Acetaminophen-oxycodone

NI e

Acetaminophen-propoxyphene

1 = Primary recommended agent

3 = Limited data to support or prescribe use
4 = Not recommended.

2 = Recommended if currently using or if their primary agent is contraindicated
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oxide in oxygen. It was introduced in clinical practice
more than 100 years ago, and it remains a standard
analgesia method in obstetrics departments (“anaes-
thesia de la reine”). Later on, other inhalation (“vola-
tile”) agents such as halothane also came into use. The
parturient self-administers the anesthetic gas using
a hand-held face mask. The safety of this technique
is that the parturient will be unable to hold the mask
if she becomes too drowsy, and thus will cease to in-
hale the anesthetic. It is easy to administer and safe for
both mother and fetus. The analgesia is considered to
be superior to opioids, but less effective than epidural
analgesia. Although there are data on maternal desatu-
ration, recent studies have not demonstrated any ad-
verse effects on mothers or neonates. Inhalation agents
such as 0.25-1% enflurane and 0.2-0.25% isoflurane
in nitrous oxide have given better analgesia in labor
than nitrous oxide alone. Desflurane has been used
as 1-4.5% in oxygen for the second stage of labor, but
23% of women reported unwanted amnesia during the
period of usage.

What is a simple and effective
regional anesthesia method for the
second stage of labor that is easy
to learn and may be applied by the
non-anesthetist?

The pudendal nerve block is useful for alleviating pain
arising from vaginal and perineal distension during the
second stage of labor. It may be used as a supplement
for epidural analgesia if the sacral nerves are not suffi-
ciently anesthetized, and as a supplement for systemic
analgesia. Pudendal nerve blocks may also be performed
to provide analgesia for low-forceps delivery, but they
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are inadequate for mid-forceps delivery (see paragraph
on “pudendal and paracervical block”).

If epidural analgesia is available,
which patients will benefit most?

Indications for epidural analgesia include maternal re-
quest, anticipated difficulty with intubation for surgi-
cal delivery, a history of malignant hyperthermia, some
cardiovascular and respiratory disorders, AV malforma-
tions, brain tumors, and morbid obesity, as well as pre-
eclampsia and HELLP syndrome (hemolytic anemia, el-
evated liver enzymes, and low platelet count).

Absolute contraindications include patient re-
fusal, allergy (although “true” allergy to local anesthetics
is rare), coagulopathy (to avoid spinal/epidural hema-
toma; negative history is considered sufficiently effective
to identify patients at risk), skin infections at the site of
needle entry (to avoid epidural abscess formation), hy-
povolemia (to avoid profound hypotension from the
sympathetic block that comes with epidural analgesia
of the lumbar and sacral segments), and increased in-
tracranial pressure (herniation of the cerebral contents
through the foramen magnum with distal pressure loss
after dural puncture).

If epidural analgesia is used,

could it be a single-shot technique?
Which drugs should be selected,
and where should the catheter
should be placed?

For labor analgesia, epidural catheters are usually in-
serted at the level of L2-3 or L3—4. The main drugs
used for this method are local anesthetics and opioids.

Table 3

Chemical characteristics of commonly used local anesthetics in labor

Lidocaine | Ropivacaine | Bupivacaine | L-Bupivacaine
Molecular weight 234 274 288 325
pKa 7.7 8.0 8.2 8.1
Lipid solubility 2.9 3 28 25
Mean tissue uptake ratio | 1 1.8 3.3 ?
Uv/Mvtot ratio* 0.6 0.28 0.3 0.3
Protein binding (%) 65 98 95 98

venous plasma.

* Uv/Mvtot ratio represents fetal/maternal concentration ratio of the total drug
plasma concentration (protein bound + unbound) of maternal and umbilical
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Table 4
Characteristics of commonly used opioids in labor
Morphine | Fentanyl | Sufentanil | Pethidine | Diamorphine
Lipid solubility 816 1727 39 1.4 280
Normal epidural 50-100 ug | 5-10ug |25-50mg |3-5mg |2.5-5mg
doses
Onset time (min) 5-10 5-10 5-10 30-60 9-15
Duration (h) 1-2 1-3 2-4 4-12 6-12

Epidural requirements differ in pregnancy, and in-
jection of a dose of local anesthetic results in a 35%
increase in segmental spread compared to the non-
pregnant state. Bupivacaine is the most popular local
anesthetic in use. Care has to be taken to avoid high
blood levels by overdosing or accidental i.v. or intra-
arterial injection (high blood concentrations may pro-
duce arrhythmias of the reentry type). Whether other
local anesthetics (e.g., levobupivacaine or ropivacaine)
have less toxicity or less motor-fiber-blocking poten-
tial, or both, is under discussion.

The most commonly used epidural opioids are
fentanyl and sufentanil. They are sometimes effective in
early labor, but they usually need supplementation with
a local anesthetic as labor progresses. The main advan-
tage of epidural opioids is that they improve the qual-
ity of analgesia and reduce the dose of local anesthetic
needed. This reduction is considered an advantage,
since local anesthetics can produce unwanted motor
block. Therefore, most obstetric anesthesiologists com-
bine a diluted mixture of a local anesthetic with a small
opioid dose to achieve what is called a “walking epidu-
ral”

The most commonly used combination is a low-
dose mixture of fentanyl (2-2.5 pg/mL) and bupivacaine
(0.0625-0.1%). Continuous infusions or intermittent
boluses or both of these agents can be given throughout
labor, but the initial loading dose of 10-30 mL of the
same mixture has to be given initially in divided doses.

Epidural solutions for labor may be continuous-
ly given for 12 hours or more. Drugs can be adminis-
tered via a catheter, and the analgesia can be maintained
by varying the infusion rate to provide an upper sensory
level to T10. Low-dose local anesthetic/opioid mixtures
are commonly started at 8—15 mL/h with the rate in-
creased or top-ups of 5-10 mL given for breakthrough
pain (minimum time between boluses: 45—-60 min). Al-
ternatively, a mixture of 0.0625% bupivacaine and sufen-
tanil 0.25 pg/mL can be used at the same dose.

Midwives can be trained to give low-dose inter-
mittent top-ups as the mother requires. The resulting
analgesia is excellent, and there is no need for expen-
sive devices. The main benefit of the intermittent tech-
nique—compared to continuous infusion—is the reduc-
tion in the use of bupivacaine and fentanyl throughout
labor, along with reduced side effects, especially motor
block.

Patient-controlled analgesia is a choice for the
technically sophisticated obstetrics department. The pa-
tient can receive self-administered boluses by pressing a
button. An electronic pump is required, and the patient
must be thoroughly educated about using the device.
For a background infusion, usually a dose of 10 mL/h
is used, with a preset lockout interval of about 15-30
minutes. Mothers have welcomed the reduction in mo-
tor block with this method and some of them decide to
get up to use the toilet and to sit in a comfortable chair
by the bedside. Although not necessary in most cases,
someone should be at the patient’s side to support her
whenever she wants to get in case orthostatic hypoten-
sion develops. Mobilization is safe if the mother can
perform a bilateral straight leg raise while sitting in bed
and a deep knee bend while standing, provided she feels
steady on her feet. Unfortunately, there is no evidence
that active mobilization reduces the risk of assisted de-
livery. Cardiotocography (CTG) (monitoring of fetal
heartbeat and uterine contractions) can be performed
intermittently. If continuous monitoring is indicated for
obstetric reasons, the mother can be seated in a chair or
standing by the bedside.

Complications of labor analgesia include hy-
potension (with much lower incidence nowadays with
low concentration of local anesthetic), accidental i.v.
injection, unexpected high block (total spinal/subdural
blockade), urinary retention, pruritus, accidental dural
puncture (the more troublesome and common prob-
lem), catheter migration, unilateral/partial blockade,
and shivering.
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Accidental intravascular injection usually oc-
curs as a result of accidental placement of the epidural
catheter into an epidural vein. Thus, even a small dose
can produce central nervous system effects. Care should
be taken to avoid accidental placement in the first place
with repeated aspiration tests and applying only smaller
doses of local anesthetics at any one time (avoiding large
volumes of bolus applications). Unexpected high block is
often the result of the catheter being placed advertently
into the subarachnoid space. Low-dose local anesthetic/
opioid mixtures, if given accidently intrathecally, will not
produce total spinal block with respiratory depression,
but can cause motor block and dysesthesias and will
frighten the patient (and the physician). For intrathecal
(“spinal”) application of local anesthetics, the total dose
of drug injected is more important than the total volume
in which it is given. A high block can also, very rarely,
be the result of a subdural block. The subdural space is
located between the dura and the arachnoidea. While
the epidural space extends only up to the foramen mag-
num, the subdural space extends all the way upward.
This space can be entered unintentionally at any stage of
labor. Subdural block should be recognized by an unex-
pected increase in anesthesia level and presentation with
slow onset, patchy blockade, minimal sacral analgesia,
cranial nerve palsies, and a relative lack of sympathetic
blockade. Subsequent injection of large volumes of local
anesthetic into the subdural space may rupture the ar-
achnoidal mater and exert intrathecal effects.

Is there a “best time” for initiating
epidural analgesia?

Occasionally, a parturient reaches the second stage of
labor before neuraxial analgesia is requested. The pa-
tient may not have wanted an epidural catheter earlier,
or the fetal heart rate tracing or position may necessi-
tate assisted delivery (e.g., using forceps or vacuum ex-
tractor). Initiation of epidural analgesia is still possible
at this point, but the prolonged latency between cathe-
ter placement and start of adequate analgesia may make
this choice less desirable than a spinal technique. On the
other hand, the initiation of an epidural catheter cannot
be done be too early. The argument that early catheter
placement may prolong the first stage of labor has not
be confirmed in studies. If an epidural is used, ultra-low
concentrations of local anesthetics may not be adequate
to relieve the intense pain of the second stage. Adding 3
mL 0.25% bupivacaine to the standard high-volume (20
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mL), low-concentration formulation of bupivacaine/fen-
tanyl will initiate good analgesia. Additional 3-mL dos-
es are given if pain persists after 15 minutes. Another
reasonable option for providing second-stage analgesia
is to perform a spinal or combined spinal and epidural
(CSE) using a local anesthetic-opioid combination (e.g.,
2 mg isobaric bupivacaine intrathecally). This method
has a rapid onset, so that the patient is comfortable and
can even be ready for cesarian section within 5 minutes.

If vaginal delivery is unsuccessful
and caesarian section is necessary,
how should one proceed with intra-
and postoperative analgesia?

Our patient from the beginning of the chapter has been
monitored for fetal heart rate, and the obstetrician is
indicating urgent cesarian section due to fetal distress.
Then you might think about using spinal instead of gen-
eral anesthesia, since it is easy, cheap, safe, and provides
prolonged analgesia.

Over the past 15 years, there has been a large
increase in the number of cesarian sections done under
regional anesthesia. It is therefore tempting to advocate
that general anesthesia is no longer indicated, but cer-
tain factors must be taken into account when changing
the standard anesthesia technique from general to spi-
nal anesthesia. It is important to remember that when
spinal anesthesia is used, the standard of care cannot be
lower than for general anesthesia.

The work-up for the mother having an elective
or emergency cesarian section is the same regardless of
the anesthesia plan. This must include preoperative fast-
ing, if possible, and preparation of gastric content with
appropriate antacids. The anesthetist must have access
to all the equipment (including difficult airways equip-
ment) and recovery facilities required for both tech-
niques.

Spinal anesthesia is probably safer (one study
calculated 16 times safer) than general anesthesia, pro-
vided it is performed carefully with good knowledge of
maternal physiology. Difficult airways and obesity-relat-
ed edema become less of an issue, but remember that
a pregnant woman lying supine can become hypoten-
sive, even without augmenting the problem by giving
local anesthetics intrathecally. Poor management of this
problem can cause severe hypotension, vomiting, and
loss of consciousness, which can lead to aspiration of
gastric contents.
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Fundamental differences in the spread of local
anesthetic between a pregnant and nonpregnant woman
must be respected, and an unacceptably high block can re-
sult in spinal (or epidural) anesthesia. Some medical con-
ditions can cause additional problems, all related to poor
compensatory response to rapid change in afterload in low
cardiac output states, e.g., aortic stenosis, cyanotic congen-
ital heart disease, and worsening of venous shunting.

What are the other pros and
cons for regional anesthesia
in caesarian section?

Regarding the risk of hemorrhage, it appears that there
is less bleeding to be expected in cesarian section under
regional blocks. In contrast, general anesthesia, when
using inhalation agents, carries the risk of uterine relax-
ation and increased venous bleeding from pelvic venous
plexuses. Although there is a traditionally held view that
regional anesthesia should be avoided whenever hemor-
rhage is expected in gestosis, the favorable influence of
regional blocks on this disease may on the contrary be
an argument for regional anesthesia.

Postoperative pain is better managed after re-
gional anesthesia in both obstetric and nonobstetric
patients, perhaps due to a reduction in centrally trans-
mitted pain, as suggested in laboratory work. Postopera-
tive recovery is improved, and mothers are able to bond
with their babies sooner. The lack of drug effects in the
newborn, seen when regional anesthesia is used, means
less intervention for the baby. Poor condition of the
newborn after a regional technique is related to a pro-
longed time from uterine incision to delivery and to ma-
ternal hypotension, fetal acidosis, and asphyxia, unlike
after general anesthesia, where the baby’s low APGAR
score will probably be due to sedation.

Whenever the newborn is already distressed
and acidotic, attention must be paid to avoiding aorto-
caval compression and maternal hypotension. The full
lateral position must be adopted in all mothers expected
to develop severe hypotension. Traditionally used i.v.
crystalloid infusion preload has been shown to be un-
reliable in eliminating hypotension. Rapid infusion of a
large volume of fluid can cause a sudden rise in central
venous pressure and lead to pulmonary edema in pre-
disposed parturients. Intravenous crystalloid preload
will not reduce the need for vasopressors, and the in-
fusion must consist of a very large quantity, e.g., 40-59
mL/kg, and must significantly affect maternal packed
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cell volume. Minimal preload of 200-500 mL is good
enough in most situations in combination with a vaso-
pressor. There is some evidence that a combination of
colloid and crystalloid i.v. infusion can decrease the in-
cidence of hypotension. Vasopressin agents commonly
used to correct hypotension are ephedrine (6—10 mg
i.v. bolus or as an infusion) and phenylephrine (25—-100
pg i.v. intermittent boluses). Phenylephrine is a drug of
choice when tachycardia is undesirable.

There are certain situations when a general anes-
thetic will be more appropriate than a regional one. These
situations include maternal refusal of regional blockade,
coagulopathy, low platelet count, anticipated or actual
severe bleeding, local infection of the site of insertion of
the spinal or epidural needle, anatomical problems, and
certain medical conditions. Lack of time is the most com-
mon reason to choose general anesthesia, although for a
skilled clinician, time is not an issue. If there is an epidu-
ral catheter in place, assessment and top-up should not
take more than 10 minutes, which is usually more than
enough time for the majority of circumstances.

Maternal hypotension is a common complica-
tion of blockade of sympathetic nerves, most character-
istically cardiac sympathetic nerves. This complication
can lead to a sudden drop in heart rate with low cardiac
output, and if aorto-caval compression is not avoided
there will be persistent hypotension that can compro-
mise the baby. The height of a sympathetic block can be
a few dermatomes higher than the measured sensory
level. This complication is seen more in women who
come for elective sections more often than in those who
are already in labor, because the reduced amount of flu-
ids after the rupture of the membranes causes less aor-
to-caval compression, and because maternal physiologi-
cal adjustments have already taken place.

Supplementation of intraoperative analgesia can
be used, when performed with vigilance for sedation.
Fifty percent nitrous oxide in oxygen, i.v. ketamine 0.25
mg/kg, and fentanyl 1 pg/kg have been shown to be safe
and effective. Intravenous sedatives such as diazepam
can help a very anxious mother.

Is there a “cookbook”
approach to spinal anesthesia
for cesarian section?

With the smaller needles, with their atraumatic pencil-
point tips, the rate of headache is less than 1% unless
the mother is very short or very tall. Factors like patient
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positioning and the size of pregnancy can influence the
spread and extent of the block. Reducing the dose of
local anesthetic to less than 10 mg hyperbaric or plain
0.5% bupivacaine without any opioid added can give an
inadequate block. Fentanyl can be added at a dose range
of 12.5-15 pg. Increasing the dose beyond this recom-
mended dose does not seem to provide better analgesia
intra- or postoperatively. Patient positioning does not
seem to influence the final level or height of the block,
but it interferes with the rate of onset and spread of the
local anesthetic. The sitting position is commonly used
by many anesthesiologists, but a lateral position can be
used too.

The block extended to T5 to light touch is an
effective level for this type of surgery, using either the
epidural or spinal technique. The only difference may be
that a more profound block is achieved more easily with
the intrathecal block.

How to test the block

It has been found that absence of sensation to cold is
two dermatomes higher than sensation of pinprick,
which in turn is two dermatomes higher than sensation
to light touch. That means that light touch is the best
method to test the level of the block. If sensation to light
touch is lost at the level of S1 to T8-6 (the level of the
nipples is around T5), there is adequate anesthesia for
the surgery. The extent of the motor block mirrors the
block of light touch (with the corner of a tissue or a ny-
lon filament) and is mostly adequate with complete ab-
sence of hip flexion and ankle dorsiflexion. The anesthe-
tist should always use the same technique to assess the
block, and it is important to do so bilaterally. Measuring
the thoracic dermatomes must be done about 5 cm lat-
eral to the midline.

If an epidural is already in use

for a vaginal delivery, but cesarean
section is necessary, how should
one proceed?

The volume of epidural top-up to convert epidural an-
algesia for labor into epidural anesthesia for cesarian
section is variable. If surgery is urgent, a large initial
bolus of local anesthetic is required for fast and reli-
able onset of anesthesia. Initially, the existing block
must be assessed, and the anesthesiologist must be
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involved early on, if surgery seems likely. The epidural
must be topped up as soon as possible, unless a very
recent top-up has been given during labor, and then
20 mL of plain 0.5% bupivacaine seems to be the best
choice. Once the top-up has been given, the anesthe-
siologist must stay with the patient all the time, check
her blood pressure, and have diluted ephedrine at
hand. The safest position for the mother during trans-
port to the operating room is the full lateral position.
If there is any inequality in the spread of the block on
initial assessment, put the mother in the full lateral po-
sition on the side of the poor block and give the top-
up. The average time for this block to take effect is
about 15 minutes.

Pearls of wisdom

There are a variety of pharmacological options for
managing the pain of parturition. Opioids adminis-
tered systemically act primarily by inducing somno-
lence, rather than by producing analgesia. Moreover,
placental transfer of opioids to the fetus may produce
neonatal respiratory depression. The advantage of sys-
temic analgesia is its simplicity. Fancy techniques such
as intravenous patient-controlled analgesia (PCA) are
nice but not necessary to achieve good analgesia. An
adequately trained midwife or obstetrician is able to
provide excellent nurse- or physician-controlled an-
algesia in locations where an anesthesiologist is not
available or if regional analgesia (epidural and/or spinal)
is contraindicated.

Regional analgesic techniques are the most reli-
able means of relieving the pain of labor and delivery.
Furthermore, by blocking the maternal stress response,
epidural and spinal analgesia may reverse the untow-
ard physiological consequences of labor pain. Another
advantage of the epidural technique is that an in situ
epidural catheter may be used to administer anesthet-
ics to provide pain relief for instrumental or cesarean
delivery, if required. If no epidural catheter is in place
already, spinal anesthesia—a safe and easy technique—
may be a good and perhaps even preferable alternative
for general anesthesia.

For cesarean delivery under neuraxial anesthe-
sia, the primary drug used is a local anesthetic. If an
epidural approach is used, 2% lidocaine with epineph-
rine, 5 pg/mL, is a reasonable choice, because systemic
cardiotoxic effects are relatively unlikely to occur. Al-
ternatively, 0.5% bupivacaine or ropivacaine may also
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be used. If a spinal approach is used, 10 to 15 mg of
hyperbaric bupivacaine provides reliable anesthesia.
Hyperbaric lidocaine has fallen into disfavor because
of a high incidence of neurotoxic effects, even though
these effects have been reported primarily in nonpreg-
nant patients.

References

[1] American College of Obstetricians and Gynecologists and American
Academy of Pediatrics. Guidelines for perinatal care, 6th ed. 2007.

[2] Larsson C, Saltvedt S, Wiklund I, Pahlen S, Andolf E. Estimation of
blood loss after cesarean section and vaginal delivery has low va-
lidity with a tendency to exaggeration. Acta Obstet Gynecol Scand
2006;85:1448.

[3] Penn Z, Ghaem-Maghami S. Indications for caesarean section. Best
Pract Res Clin Obstet Gynaecol 2001;15:1.

133

Websites

www.oaa-anaes.ac.uk
Obstetric Anaesthetists Association

www.rcoa.ac.uk
Royal College of Anaesthetists

www.aagbi.org
Association of Anaesthetists of Great Britain and Ireland

www.eguidelines.co.uk
Electronic guidelines

http://bnfc.org
BNF for Children

www.bnf.org
British National Formulary (BNF)

www.world-anaesthesia.org
World Anaesthesia Society

www.britishpainsociety.org
British Pain Society






Management of Cancer Pain






Chapter 18
Abdominal Cancer, Constipation, and Anorexia

Andreas Kopf

Case report

Yohannes Kassete, 52 years old, and married with
four children (12, 15, 21, and 23 years old), is a cook
born in Addis Ababa, who has found work in the rail-
way restaurant of Nazret. About four times a year he
travels on the Djibouti-Addis Ababa railway to see his
family at home.

When he first experienced stomach pain, he sus-
pected that he did not tolerate food as well as when he
was younger. Also, he attributed it to his increasing sor-
rows because business was deteriorating. Common aids
such as aspirin and an occasional smoke of “bhanghi”
did relieve some of the symptoms, but not all. The next
time he was traveling to Addis Ababa he felt almost re-
stored, but when he was with his family, he was struck
with the most intense pain he had ever felt in his life.
When the pain did not go away the next day, his brother,
who works at the Ambassador Bar, which caters lunch
for the doctors of the Tikur Ambessa Hospital across
Churchill Avenue, made an ‘“unofficial” appointment
with a doctor of internal medicine.

Although Yohannes was reluctant to see the doc-
tor, his brother pushed him until he agreed. On physical
examination, the doctor suspected a “mass” in the upper
left abdomen and scheduled an abdominal sonography.
The results were devastating; cancer of the head of the
pancreas was most likely. The doctor did not dare to re-
veal the diagnosis to Mr. Kassete and talked of ‘some in-
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flammation,” said he just needed some rest, and gave him
diclofenac (75 mg t.i.d.) as a painkiller.

Taking diclofenac regularly in an adequate dose
instead of irregular 500-mg doses of aspirin actually re-
lieved most of the pain for some time, so that Mr. Kassete
could resume his job in Nazret. Being a cook, he was a
little overweight, so he did not mind that he was losing
weight over the next 3 months, since he did not feel like
eating. When he started to have some nausea, he also
reduced his fluid intake. Unfortunately, he then started
to experience increasing difficulty relieving himself. Pa-
paya seeds, he knew, would help, but that did not relieve
him of the abdominal pain, which he attributed solely to
constipation. With decreasing weight, increasing upper
abdominal pain, and recurrent nausea, he was seen at
the local health station. Since the pain was radiating to
his back, they suspected some spinal problem due to his
constant standing and bending in the kitchen, and a x-
ray of the spine was taken, which showed no spinal prob-
lem. Nevertheless, codeine 50 mg p.rn. was prescribed.
Mr. Kassete felt weaker and weaker, and when the pain
increased, he increased his dose of codeine. Since he was
worried, he used his next trip to his family in Addis Aba-
ba for another visit to the doctor his brother knew.

When this doctor was not available, he was seen
by another colleague from the internal medicine depart-
ment, who admitted him immediately when seeing him:
he had a maximally extended abdomen, with no bowel
movements on auscultation. Rectal examination revealed
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a solid fecal mass in the rectum, which had to be manu-
ally removed for three consecutive days. After that en-
emas, bisacodyl, and senna were able to regulate the
consistency of Mr. Kassete's stool. He was advised to take
senna daily and add a tablespoon of vegetable oil or lig-
uid margarine to his daily diet. Since it was assumed
that the constipation was at least in part codeine-in-
duced, the doctor advised him to take senna on a regular
base with lots of fluids. Also, since the daily codeine dose
was already 100 mg q.i.d., the doctor changed the opioid
from codeine to morphine for better effectiveness. Accord-
ing to the opioid equivalence dose list, he calculated the
daily morphine demand to be 10 mg q.i.d., which actual-
ly was also cheaper than codeine for Mr. Kassete. But his
family was shocked to learn that the oldest son was now
‘on drugs” and joined him on his next visit to the doctor
to complain. It took the doctor a lot of courage to explain
why opioids were now inevitable and would have to be
used by the patient for a long time to come. He also re-
vealed to the patient and the family for the first time that
the diagnosis was pancreatic cancer without surgical op-
tions. A Cuban doctor currently present at the depart-
ment suggested a celiac plexus block, but Mr. Kassete did
not trust his words and refused.

The family immediately decided not to let Mr.
Kassete travel back to Nazret, and he moved in with
his family, which allowed him to use a small room for
himself. The hospital dispensary had no slow-release
morphine available but handed him morphine syrup in
a 0.1% solution (1 mg/mL) to be taken 10 cc q.i.d. This
dose proved to be fine for Mr. Kassete. He was in bed
most of the time now, and washing and sitting up for a
little snack increased his pain unbearably. But he found
that a regular smoke of some “bhanghi” helped reduce
the nausea, allowing him, at least, a little food intake.
His brother was clever enough to propose an extra and
higher dose of morphine. In the next few weeks, his gen-
eral condition deteriorated, but with 15 mg morphine
4 times daily, and sometimes 6 times daily, Mr. Kassete
was fine until he again developed a massive abdominal
swelling, with nausea and abdominal pain. Since he was
now too weak to go to the hospital, a neighbor working
as a nurse was called to see him. When she noticed the
foul smell of the vomit, it was clear to her that intestinal
obstruction was present, and no further efforts could be
indicated to restore his bowel function. Through her in-
tervention, a nurse from the Addis Hospice came to see
Mr. Kassete and talked to the family. It took some time to
convince the family and Mr. Kassete to increase his dose
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of morphine to 30 mg q.i.d. To improve sleep, the bed-
time dose was doubled, too. Seemingly, things changed
for the better. Although his abdomen remained consid-
erably distended, Mr. Kassete found some rest, was re-
lieved from the pain and from vomiting twice daily, and
was almost free of nausea. The family was advised not
to force him to take any food or drink, and Mr. Kassete
did not ask for it. After becoming sleepy on the fourth
day, he died in the night of the sixth day after the begin-
ning of his deterioration.

Why a chapter on abdominal
cancer with constipation
and anorexia?

Pain starts early in the course of abdominal cancer. For
example, in pancreatic cancer, symptom management
and surgery are the only realistic treatment options,
even in developed countries, since radiochemotherapy
hardly influences the course of the illness. Constipa-
tion, although appearing to be a simple health prob-
lem, often complicates therapy and further decreases
the quality of life of patients. Anorexia, cachexia, mal-
absorption, and pain may additionally complicate the
course of abdominal cancer. Although awareness about
the need to control cancer-related symptoms has in-
creased in the last few decades, pain management of-
ten remains suboptimal.

What special issues apply to patients
with gastrointestinal cancer?

The average incidence of pain in cancer is 33% in the
early stage and around 70% in the late stage of disease.
In gastrointestinal cancer, these numbers are consider-
able higher, e.g., in pancreatic cancer almost all patients
develop pain in the advanced stages of disease. With re-
gard to pain intensity, about half of patients report mod-
erate or major pain, with the incidence of major pain
tending to be highest in cancer of the pancreas, esopha-
gus, and stomach.

Typical causes of pain in gastrointestinal cancer
include stenosis in the small intestines and colon, cap-
sula distension in metastatic liver disease, and obstruc-
tions of the bile duct and ureter due to infiltration by
cancer tissue. Such visceral pain is difficult to localize
by the patient due to the specific innervation of the ab-
dominal organs, and it may appear as referred pain, e.g.,



Abdominal Cancer, Constipation, and Anorexia

as pain felt in the spinal column, due to the distribution
of intercostal or other spinal nerves.

Why it is so difficult for the patient
with visceral pain to identify
exactly the spot that hurts?

Visceral afferent fibers (pain-conducting C fibers) con-
verge on the spinal level at the dorsal horn. Therefore,
discrimination of pain and exact localization of the
source of pain is impossible for the patient. A patient
with pancreatic cancer would never tell the doctor that
his pancreas hurts, but instead will report “pain in the
upper part of the belly” radiating around to his back in
a bandlike fashion. This radiation of pain is called “re-
ferred pain”

Why is it interesting to know how
the nociceptive fibers from the
visceral organs travel?

The nociceptive pain conducting afferent nerve fibers
of some of the visceral organs meet sympathetic effer-
ent fibers before reaching the spinal cord in knots called
nerve plexuses. From here, the pain-conducting fibers
continue via the preganglionic splanchnic nerves to the
spinal cord (T5-T12). This situation allows an interest-
ing therapeutic option: interruption of the nociceptive
pathway with a neurolytic block at the site of the celiac
plexus. This is one of the few remaining “neurodestruc-
tive” therapeutic options still considered useful today.
Nerve destruction at other locations has been shown to
cause more disadvantages than benefits to the patient,
such as anesthesia dolorosa (pain in the location of
nerve deafferentation).

How does the patient typically
describe his intra-abdominal pain?

Generally, pain of the intra-abdominal organs originates
from the stimulation of terminal nerve endings, and is
referred to as visceral-somatic pain, as opposed to pain
from nerve lesions, which is called neuropathic pain. The
pain characteristic most often reported by the patient is
that it is not well localized. Patients typically describe the
pain as generally “dull” or “pressing,” but sometimes “col-
icky” Pain intensity is assessed as in all other pain etiolo-
gies, with the visual or numeric analogue scale.
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What are the expected success rates
with “simple” analgesia methods?

Pain management in patients with gastrointestinal can-
cer is fairly easy. From the literature, we know that in
more than 90% of patients, the pain may be controlled
with simple pain management algorithms. Observa-
tional studies from palliative care institutions, such
as the Nairobi Hospice, Kenya, report an almost 100%
success rate with a simple pain algorithm. As with all
cancer pain, the pain management protocol follows
the WHO recommendations, and is based on a com-
bination of opioids and nonopioid analgesics, such as
paracetamol, dipyrone, or nonsteroidal antiinflamma-
tory drugs (NSAIDs). Coanalgesics and invasive therapy
options are rarely indicated (see other chapters on gen-
eral rules for cancer pain management and on opioids).
If fluoroscopy is available, along with adequately trained
clinicians, neurolysis of the celiac plexus may be used to
reduce the amount of opioids and augment pain control
in hepatic and pancreatic cancer.

Why are some people reluctant to
use morphine or other opioids in
patients with gastrointestinal cancer?

From early studies, we know that one of the undesired
effects of morphine is the induction of spasticity at the
sphincter of Oddi and bile duct. This opioid side effect
is mediated through the cholinergic action of opioids
as well as through direct interaction of the opioids with
mu-opioid receptors. Consequently, in the past there
was some reluctance to use morphine. Instead pethidine
(meperidine) was preferred. Recent studies have not
confirmed these findings, and so morphine can be used
without reservations.

Where and how should
neurodestructive techniques be
used?

For upper abdominal cancer, the target structure would
be the celiac plexus. For colon and pelvic organ can-
cers, the target is the myenteric plexus, and for bladder
and rectosigmoid cancers, the hypogastric plexus is the
target. Usually these structures are easy to identify us-
ing landmarks and fluoroscopy. If available, a comput-
ed tomography (CT) scan would be the gold standard
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for identifying the targets. However, these techniques
should only be used by experienced therapists—book
knowledge is definitely insufficient.

The indication for a neurolytic block in pancre-
atic cancer is well recognized because of the rapid pro-
gression of the disease and its insufficient sensitivity to
radiotherapy and chemotherapy. From the literature, we
know that up to 85% of patients do benefit from a neuro-
lytic block. Some patients can even be taken off opioids.
Although serious side effects from neurolysis of the ce-
liac plexus are rare, the facts have to be explained to the
patient, and an informed consent form should be signed.

In gastrointestinal cancer, pain is
frequent, but what other symptoms
cause the patient suffering?

Pain is not the only problem for cancer patients. Actual-
ly, the complaint with the highest prevalence is fatigue,
followed by anorexia. Discomfort due to constipation
is also a frequent complaint. Unfortunately, constipa-
tion may often be considered unimportant by the thera-
pist, and therefore overlooked or ignored. In fact, con-
stipation may be a frequent cause of anorexia, nausea,
and abdominal pain. Therefore, constipation must be
checked for on a regular basis, and attempts should be
made to relieve or at least reduce it.

Everybody seems to know what
constipation is, but most people
would not agree on when to make the
diagnosis, so what is the definition?

Constipation is precisely defined: delayed bowel move-
ments with a frequency of less than twice weekly, com-
bined with painful discharge, abdominal swelling, and
irregularity. Nausea and vomiting, disorientation, col-
ics, and paradoxical diarrhea may be also present. The
“Rome criteria for the diagnosis of constipation” are
used to define constipation. Unfortunately, the patient
may not agree and may feel constipated with less or oth-
er symptoms. The diagnosis is made solely by taking a
patient history.

What are the “Rome criteria”?

According to the “Rome criteria,” at least two of the fol-
lowing symptoms must be fulfilled for a minimum of 3
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months in the past year:
+ Two or fewer discharges weekly.
« Physical effort to discharge with major pressing.
+ Hard and bulbous feces.
+ Feeling of incomplete discharge.
+ Manual maneuvers for discharge.

Are patient complaints
about constipation similar
around the world?

It is estimated that worldwide 1 in 8 individuals suffer,
at least from time to time, from constipation. Regional
differences in prevalence have been described in North
and Latin America as well as in the Pacific region,
where the prevalence is approximately double compared
to the rest of the world. Higher age and female sex may
increase the prevalence to 20-30%. In advanced stages
of abdominal cancer, especially in palliative treatment
situations, incidences are higher than 60%.

Which tests are indicated?

Basically, the diagnosis of constipation is made by taking
the history of the patient. If constipation is diagnosed ac-
cording to the criteria listed above and abdominal cancer
is present, the etiology of constipation may be obvious.
For safety, a digital examination of the anal canal and—
if available—a proctoscopy are indicated. Rectal exami-
nation should be carried out—with the consent of the
patient—during initial examination in most patients. In
special cases manometric testing and evaluation of the
oral-anal transit time may be done to differentiate be-
tween a functional or a morphological problem of the
terminal intestines or more proximal structures.

What may be the conclusions
from rectal examination?

When the rectum is found to be filled by hard fecal
masses it would not be advised to give fecal expanders
since they would make the problem even more difficult
to resolve—manual removal is indicated. In terminal
illness, when recurrent hard fecal masses will be ex-
pected, the family should be instructed to perform this
procedure. When the rectum is found empty, but “bal-
looned,” laxatives with “softening” and “pushing” effects
are indicated. After descent of the feces into the rectum,
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enemas will help to evacuate the feces. If the rectum is
found to be empty and collapsed, fecal impaction is not
probable, then oral fecal expanders (combined with per-
istaltic stimulants) should be used.

Which etiologies apart from the
cancer must be considered?

Certain factors influence the motility of the colon. The
most important “extrinsic” factor is pharmacotherapy
(e.g., opioids and all anticholinergic drugs such as an-
tidepressants, calcium, and aluminum-containing ant-
acids), and the most important “intrinsic” factor are
plexopathies (e.g., with autonomous neuropathy in dia-
betes or Parkinson disease). Dehydration, immobiliza-
tion, hypokalemia (e.g., as a result of diuretic therapy),
and physical weakness are additional factors. The latter
conditions are the main reasons for constipation in gas-
troenterological cancer patients in addition to the direct
effects of the cancer tissue growth (obstruction and in-
flammation). Sometimes overlooked, depression and
anxiety disorders, which have a higher incidence in can-
cer patients, may be another predisposing factor.

What are the specific risk
factors for cancer patients to get
constipated?
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Why do opioids induce
constipation?

To understand opioid-induced constipation, we have
to remember that peristaltic movement is the con-
sequence of longitudinal contractions of the smooth
muscles proximal to descending food and intestinal
compliance. The excitatory motoneurons in the intes-
tines responsible for longitudinal contractions have
cholinergic innervation. Since opioids have anticholin-
ergic effects, they inhibit peristaltic movements. Addi-
tionally, opioids enhance local concentrations of 5-HT
and norepinephrine, thereby reducing the secretions of
the intestinal wall, which further impedes movement of
the feces. A central peristalsis-reducing effect from the
opioids may add to the problem. Although opioid use is
one of the most frequent causes of constipation, there
is no evidence-based treatment protocol or prophylaxis
protocol for this therapeutic situation, but it is advisable
to always use a prophylaxis to prevent opioid-induced
constipation, whether constipation is already present or
not.

Do all patients with constipation
require special laxative therapy,
and what would be the most simple
treatment algorithm?

+ Dehydration, e.g., following repeated vomiting

+ Reduced nutritional intake due to cancer-related
anorexia

+ Multiple surgical or diagnostic manipulations
(e.g., barium use for radiology is a potent consti-
pating agent)

+ Gastrointestinal metastasis

+ Continuous opioid medication

+ Coanalgesics with anticholinergic effects (e.g., tri-
cyclic antidepressants and anticonvulsants)

+ Chemotherapeutics (e.g., vinca alkaloids)

+ Hypercalcemia (frequent with osseous metasta-
sis)

« Immobilization in inpatient treatment (plus loss
of privacy, causing a “psychological inhibition” of
normal defecation)

+ Uncontrolled pain (from surgery or the cancer
itself), depressive disorders, and anxiety (causing
“arousal” of sympathetic stimulation with conse-
quent reduction of bowel motility)

As usual, simple solutions are the best. Specific laxative
therapy is only indicated in special situations, one of the
most important one being the prophylactic treatment of
opioid-induced constipation.

“Unspecific” techniques to reduce constipation
may be effective if used in combination, e.g., fiber-rich
nutrition, regular daily activities, colonic massage, and
sufficient oral hydration. Unfortunately, the effective-
ness of this prophylactic regimen is limited if opioids or
other constipation-causing medications are used. Addi-
tionally, in most cases it will be not appropriate in pa-
tients who will be unable to follow such a diet and ac-
tivities most of the time. Therefore, constipating drugs
should be limited to those that are absolutely necessary.
If therapy cannot be done without these drugs, specific
regimens should be instituted in every patient, starting
with a stepwise approach. The first step would be lo-
cally available laxatives, e.g., dried and crushed pawpaw
seeds (1-5 teaspoons daily, at bedtime) combined with
vegetable oil (1 teaspoon daily) or alternative remedies
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patients have found to be helpful in their personal expe-
rience. If these laxatives are insufficient, the second step
is to combine them with either senna or bisacodyl tab-
lets. These tablets also should be taken at bedtime and
increased by one tablet daily until there are successful
bowel movements. The permanent dose would be the
result of careful up-and-down titration at the beginning
of laxative therapy. At step three, the laxatives have to
be combined with local therapy, either suppositories
with bisacodyl or glycerine. If suppositories are unavail-
able, custom-made petroleum jelly will do as well (a
lump of it has to be held inside by the patient, preferably
for about 20 minutes). Always try to avoid bedpans and
allow the patient to sit or squat to have more effective
abdominal muscle contractions.

If laxatives are indicated, what
would be the most “advanced”
treatment algorithm?

Always consider local herbal laxatives and foods that
the patient has found useful previously, such as crushed
papaya seeds or crushed coffee beans from the coffee
senna tree. Therefore, always listen to the patient and
change therapy according to the needs of your patient.

For patients on permanent opioid medication,
prophylactic laxatives have to be prescribed simultane-
ously at all times. An exception to this rule are patients
with chronic diarrhea, including many patients with ad-
vanced HIV/AIDS who are receiving opioids to control
neuropathic pain and who may even benefit from the
constipating effects of opioids.

Some laxatives are not recommended for ex-
tended use, especially antiresorptive and secretory laxa-
tives, because they may cause considerable potassium
and fluid loss, which increases constipation in the long
term. Patients with advanced cancer and/or permanent
opioid therapy should not use these substances but in-
stead should be treated stepwise with:

1) Macrogol or lactulose

2) Macrogol plus sodium picosulfate or senna (“soft-
ener”)

3) Macrogol plus senna + bisacodyl (“pusher”)

4) Senna plus bisacodyl and paraffin

5) Enemas (soap and water)
6
7) In “emergencies”: castor oil, radiocontrast agent,

)
)
4) Suppositories (glycerine or bisacodyl)
)
) Manual removal of feces

or naloxone/methylnaltrexone
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What are the mechanisms of action
of typical laxatives?

The simplest mechanism is the “softening of stool,” which
usually is sufficient to allow stool regulation in non-can-
cer patients who have normal daily activities and a nor-
mal daily fluid intake. The cheap and available polysac-
charide lactulose is non-resorbable and attracts water
into the intraluminal space of the intestines. By increas-
ing intraluminal volume and dilating the intestinal wall, a
propulsive effect is triggered. Unfortunately, fermentation
is a side effect of lactulose, resulting in gas formation.

The artificial polyethylene glycol macrogol has
a similar osmotic effect but does not need as much
fluid intake and therefore may be better suited for the
abdominal cancer patient, whose daily fluid intake is
often reduced. Macrogol has saline effects and is not
metabolized, therefore there is no fermentation or in-
creased gas production. Lactulose and macrogol have a
dose-dependent laxative effect and do suffer from tol-
erance effects.

Another class of laxatives are the nonresorbable
oils (paraffins), which have both softening and lubricant
effects. Since they may irritate the intestinal wall, cause
serious pulmonary damage when aspirated, and interact
with the absorption of lipophilic vitamins, they should
only be used for a short time in complicated constipation.

A third class of laxatives has mainly stimulating
(propulsive) effects on the intestinal wall, causing inhi-
bition of the reabsorption of fluids in the colon and in-
creasing the secretion of fluids and electrolytes into the
intraluminal cavity. Laxatives belonging to this class in-
clude the anthraquinone glycosides (aloe, senna leaves),
diphenols (bisacodyl und sodium picosulfate), as well as
fatty acids (castor oil). In some patients the “stimulat-
ing” effects—especially from castor oil—may cause con-
siderable discomfort through colicky abdominal pains.

The fourth class of laxatives are the “prokinetic”
ones, which are rarely used. These include the 5-HT ,-Te-
ceptor-agonist tegaserod, the macrolide antibiotic eryth-
romycin, and the prostaglandin analogue misoprostol.

Is there a way to antagonize
the intestinal effects
of opioids directly?

Using selective opioid antagonists to block the intes-
tinal side effects of opioids would be an “intelligent”
approach to constipation therapy in patients with an
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indication for permanent or long-term opioid therapy.
In fact, this approach is based on an interesting hepatic
mechanism: morphine is metabolized in the liver into
its active products, while the opioid antagonist nalox-
one is completely metabolized in its first pass through
the liver into inactive forms. Therefore, the antagonist
would only be active at the intestinal opioid receptors,
specifically antagonizing the constipation side effects of
morphine or other opioids.

Some opioids are now available that are a com-
bination of agonist and antagonist. Unfortunately, they
are available in only a handful of countries, and due to
patent protection, they are rather expensive. A cheap
alternative is to provide the patient with oral naloxone,
which—if available—is a low-cost substance and has an-
ticonstipation effects in a dose range of 2—4 mg q.i.d. A
recent development is methylnaltrexone, which is a se-
lective opioid antagonist. It is administered subcutane-
ously and has a predictable effect within 120 minutes
for more than 80% of treated patients. Due to its route
of application and high costs, its use is limited to “emer-
gency situations,” when intestinal paralysis, not merely
obstruction, is imminent.

If my patient complains about
fatigue and loss of appetite,
what do I tell him?

Patients must be educated about the fact that the
cancer induces certain changes in the central regu-
lation of appetite. In abdominal cancer, about three-
quarters of patients experience weight loss of more
than 5% monthly in the advanced stage of cancer
(breast cancer and prostate cancer are exceptions
to the rule, causing only moderate weight loss). We
know now that cytokines, which play a prominent
role in infections, are released from cancer cells
and are involved in changes in appetite. They influ-
ence the melanocortin system in the central nervous
system (the hypothalamus), thereby reducing the
patient’s appetite. Even high caloric intake cannot
prevent weight loss. Therefore, patients should be in-
structed to continue eating what they like best, but
they should not be encouraged to force their nutri-
tional intake. The patient’s family should be instruct-
ed likewise, because they might feel that they have to
“feed” the patient more since they see the continuous
reduction in body weight.
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Can we do something about the
weight loss?

Although it would be tempting to give the patient par-
enteral nutrition, if available, it is well known that this
method does not influence the course of the weight
loss and even poses a risk for the patient (e.g., refeed-
ing syndrome, infections from catheters). The excep-
tion to this rule is the special situation when the pa-
tient requires surgery, when perioperative parenteral
nutrition is indicated to reduce further weight loss.
In general, our main target is to educate patients and
help them, if possible, with some symptomatic treat-
ment to increase appetite. This support may be very
helpful for the patient, since eating is one of our main
“social” activities. Although there will be no relevant
weight gain, the increased appetite will have a positive
effect on the patient’s general well-being. Two sub-
stances have been shown to have a positive effect on
appetite and may be tried if they are locally available.
First, the patient should be encouraged to smoke or
eat cannabis, if available. An artificial cannabis prod-
uct is available on the pharmaceutical market (delta-
9-tetrahydrocannabinol), but it is unaffordable for
most people if it is not covered by insurance, as is the
case in most countries of the world. The second op-
tion would be the use of steroids. A low dose of dexa-
methasone (2—-4 mg once daily), prednisolone (20 mg
once daily), or another steroid at an equipotent dose
may improve anorexia.

Is there also a good
recommendation for my patient
complaining of fatigue?

Fatigue is a term describing major exhaustion and
should not be confused with depression or sedation.
Depression usually goes along with difficulties in fall-
ing asleep, constant “thinking in circles,” lacking drive,
especially in the morning hours, and general loss of
interest, while sedation means falling asleep again and
again for short periods (maybe the opioid dose is too
high?). If fatigue is diagnosed, we have to admit to the
patient that it can hardly be influenced and is a “pro-
tective” function of the body to save energy because
of the cancer. While pharmacological options such as
methylphenidate have been very disappointing, some
patients have reported having less fatigue with a high
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intake of coffee, or from chewing coca leaves (in the

Andean mountains in Latin America) or khat (in the
Arab Peninsula and East Africa).

Pearls of wisdom

Morphine is still the opioid of first choice.

The preferred route of application is oral.

In patients needing long-term parenteral opioids,
subcutaneous administration should be preferred.
Opioids should be used early on and not as the
last resort of therapy.

There is no advantage to using “weak” opioids like
codeine or tramadol; therefore—if only morphine
is available—morphine or other “strong” opioids
may be used first.

Opioids should be combined with NSAIDs, dipy-
rone, or paracetamol (acetaminophen) to reduce
the dose and side effects of opioids.

If neuropathic pain is the leading symptom, co-
analgesics such as amitriptyline or gabapentin
should be added where available.

All opioid medication should consist of a fixed-
dose regimen and an on-demand dose. If avail-
able, the fixed dose should be a slow-release
opioid and the on-demand dose an immediate-
release opioid.

The on-demand dose should be calculated from
the fixed-dose regimen (around 10% of the cumu-
lative daily dose of opioid).

The on-demand dose may be used by patients as
often as they need it, with a 30—-45 minute mini-
mum wait before the next on-demand dose.

If more than four on-demand doses are used
daily on average, the fixed daily dose should be
increased by 75% of the cumulative daily on-de-
mand dose.

If the sedating and nauseating side effects of the
first opioid used last longer than 2 weeks and the
daily dose cannot be reduced due to the patient’s
analgesic requirement, the opioid should be ro-
tated to another opioid, which might have a more
favorable individual side-effect profile for the pa-
tient.

Alternative routes of application for opioids (e.g.,
parenteral or intrathecal) are never required in
the normal course of cancer and are seldom re-
quired in patients undergoing sophisticated
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radiochemotherapy and those who are at ad-
vanced stages of disease.

+ Opioids should only be prescribed by one person.
» Patients and their relatives should—before start-

ing the opioid medication—receive an education
on the pros (nontoxic, long-term use) and cons
(no stopping therapy without consulting the pre-
scriber, no change of doses without consultation
of the prescriber) of opioids.

+ When initial pain readings are high, intravenous

titration of morphine may be used to estimate
the (additional) daily opioid requirements of the
patient (this only applies to cancer patients!). The
cumulative dose of i.v. morphine that is necessary
to achieve acute pain control multiplied by 12 will
roughly give the daily oral dose of morphine the
patient will need in the days to come. The next
consultation should be within the next few days
to reevaluate the patient.

+ When pain readings are high, but pain is not ex-

cruciating, a dose increase of roughly 25-50%
will be adequate, and the next consultation
should be within a few days to reevaluate the pa-
tient.

+ Opioid-naive patients should expect sedation and

nausea. Nausea should be treated prophylactically
for about one week (e.g., with metoclopramide,
when available).

+ Always educate patients about the constipating

effects of opioids and advise them to take laxa-
tives.

+ Transdermal opioid patches—if available—are

only indicated in patients with stable dose re-
quirements of opioids and have to be combined
with on-demand doses.
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Websites

www.cancercare.ns.ca: a provincial educational cancer program (from Nova
Scotia in Canada) with a lot of useful information on different cancer types
and their management

http://aspi.wisc.edu (Alliance of State Pain Initiatives with downloadable
educational material on cancer pain)

Profiles of laxatives (in alphabetic order)

Bisacodyl (phenolphthalein): antiresorptive and hydragogue, 5-10 mg for prophylaxis, 10-20 mg for therapy
Gastrographin (dye): propulsive, only in acute danger of ileus, 50—100 cc

Lactulose (osmotic sugar): for prophylaxis when oral fluid intake is not impaired, 10-40 g

Macrogol 3350 (polyethylene glycol): osmotic, prophylaxis for cancer patients, 13—40 g

Magnesium sulfate and sodium sulfate (saline and osmotic): short term-treatment, 10-20 g

Naloxone (opioid antagonist): prophylaxis with chronic sub-ileus, 4 x 3—-5 mg orally

Sodium-picosulfate (phenolphthalein): antiresorptive and hydragogue, for cancer patients, 5-10 mg
Paraffin: improves “gliding” of stools, short-term therapy without risk of aspiration, daily 10-30 mL
Senna (anthraquinone glycoside): antiresorptive und hydragogue for prophylaxis and long-term therapy, 10-20 mL

Sorbitol: saline and osmotic for refractory constipation, suppository in the morning (fast-acting)







Chapter 19
Osseous Metastasis with Incident Pain

M. Omar Tawfik

What is incident pain? Is it
different from breakthrough pain?

How common is osseous
metastasis?

Incident pain is an episodic increase in pain intensi-
ty. Some include incident pain as a subtype of break-
through pain (BTP), while others define BTP as one
of the subtypes of incident pain. BTP is defined as “a
transient increase in pain to greater than moderate in-
tensity, which occurred on a baseline pain of moderate
intensity or less”

The term BTP can only be used when base-
line pain is controlled by analgesics. However, there is
no general agreement on the definition of BTP. In the
United Kingdom the term is often used synonymous-
ly with end-of-dose failure. However, there is a gen-
eral agreement that BTP in cancer patients may occur
spontaneously. When it is precipitated by an event, it
can be defined as incident pain. Precipitating events
may be volitional and related to movements, walking,
coughing, sitting, standing, or even touching. BTP
usually occurs at the same site as the background pain,
while incident pain may occur at the site or in a differ-
ent place when there is widespread osseous metastasis.

The onset, duration, and frequency of BTP dif-
fer. The duration may vary from minutes to hours It
has been estimated to be 15-30 minutes on average,
with a frequency of 4—7 pain episodes per day.

Bone metastasis in cancer patients is seen frequently. It
is the third most common metastatic site after the lung
and liver. Myeloma is the hematological malignancy
most frequently associated with lytic bone lesions. Bone
metastases are more often seen with cancer of the lung
and the prostate in males and cancer of the breast in fe-
males; up to 85% of patients dying from breast, prostate,
or lung cancer demonstrate bone involvement at autopsy.
The most common cancer that produces pain metastasis
is breast cancer, and the most common site is vertebral
bodies, as seen in Table 2. Twenty-five percent of patients
have multiple sites of pain, and 10% of patients with spine
pain have been found to have epidural cord compression.

Are all osseous metastases similar?

Osteolytic bone disease is the major source of pain. It
causes difficulty in ambulation or immobility, neuro-
logical deficits, and pathological fractures. Pathologi-
cal fractures due to increased bone fragility have been
reported to occur in 8-30% of patients with bone me-
tastases. Fracture is common in patients with a my-
eloma and breast cancer, and long bones are more fre-
quently involved.
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Table 1
Differences between breakthrough and incident pain

Breakthrough Pain

Incident Pain

Occurs in the same site as background pain

Occurs at any site

Is spontaneous, without any volitional act

Should be related to a volitional act

Has a duration and frequency

Occurs with an incident and needs a
specific interventional treatment

Prostate cancer cells produce osteoblast-stimu-
lating factors, probably specific growth factors or acid
phosphatase. In this case, new bone is laid down di-
rectly on the trabecular bone surface before osteoclas-
tic resorption. The resulting sclerotic metastases are
less prone to fracture because of the locally increased
bony mass.

Table 2
Bone metastatic lesions and sites

Pain sites of these metastases:
Lumbar spine (34%)

Primary sites in this study:

Breast cancer (24%)

Prostate cancer (19%) Thoracic spine (33%
Pelvis (27%)

Hip (27%)

Sacrum (17%)
Humerus (19%)

Femur (14%)

Unknown primary (22%)
Renal cancer (13%).

Malignant melanoma (7%)

Lung cancer (6%)
Other (8%)

Breast cancer cell metastasis to bone promotes
osteoclastic activity. However, the normal balance of
bone resorption and new formation is upset. It exhib-
its a mixed picture of both lytic and sclerotic areas,
with fractures usually occurring through the lytic ar-
eas. These different mechanisms correspond to typical
radiological features showing mixed lytic and sclerotic
metastases, osteolytic metastases, or sclerotic metasta-
ses (see Table 3).

Table 3
Characteristics of skeletal assessment in the most common
tumors associated with bone metastases
Myeloma Breast Prostate
Hypercalcemia 30% 30% Rare
Bone scans - + ++
Alkaline phosphatase | - + ++
Histology Osteoclastic Mixed | Osteoblastic
X-ray Osteolytic Mixed | Sclerotic

How does bone destruction occur?

Bone destruction results from interactions between tu-
mor cells and bone cells that are normally responsible
for the maintenance of skeletal integrity. The enhanced
osteoclastic bone resorption, stimulated by bone-re-
sorbing factors, is a major factor in the development of
bone metastases. Moreover, immobilization and sec-
ondary effects of osteolysis may be the reasons for de-
pressed osteoblast function.

Osteoclasts can be activated by tumor products
or indirectly through an influence on other cells. Tumor
cells frequently produce factors that can activate im-
mune cells, which release powerful osteoclast-stimulat-
ing substances, such as tumor necrosis factor and inter-
leukins 1 and 6. Tumor products could also act directly
on bone cells. In the late stages of a metastatic disease,
malignant cells appear to directly cause the destruction
of bone.

In bone metastases, reactive osteoblastic activ-
ity can occur and is detected by bone scans and serum
alkaline phosphatase. Osteoclastic activity leads to col-
lagen fragments such as pyridinoline and deoxypyr-
idinoline that can be measured in urine. Patients have
localized sharp pain, often worsened by movement or
weight bearing.

Can all osseous metastases
produce pain?

Not all bone metastases are painful. However, a study
at a multidisciplinary bone metastasis clinic found that
57% of patients reported severe (7—10) pain, and 22%
had experienced intolerable pain. The pathophysiologi-
cal mechanism of pain in patients with bone metastases
without fracture is poorly understood. The presence of
pain is not correlated with the type of tumor, location,
number and size of metastases, or gender or age of pa-
tients. While about 80% of patients with breast cancer
will develop osteolytic or osteoblastic metastases, about
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two-thirds of all demonstrated sites of bone metastases
are painless. Many nerves are found in the periosteum,
and others enter bones via the blood vessels.

Microfractures occur in bony trabeculae at the
site of metastases, resulting in bone distortion. The
stretching of periosteum by tumor expansion, mechani-
cal stress on the weakened bone, nerve entrapment by
the tumor, or direct destruction of the bone with a con-
sequent collapse are possible associated mechanisms.
The weakening of bone trabeculate and the release of
cytokines, which mediate osteoclastic bone destruction,
may activate pain receptors.

The release of algesic chemicals within the mar-
row probably accounts for the observation that pain
produced by tumors is often disproportionate to their
size or degree of bone involvement. A secondary pain
may be caused by reactive muscle spasm. Nerve root in-
filtration and the compression of nerves by the collapse
of osteolytic vertebrae are other sources of pain.

Clinical presentation

Case study

A female patient, aged 63 years, came to the pain clinic
with vague aching pain in the lower back, which she has
had for 3 months, accompanied by gnawing pain in the
middle of her right thigh, particularly on standing up
or walking. Pain scoring by the patient defined the pain
at rest as 4, and pain on walking as 6, on a 10-cm line.
The back pain has been steadily increasing during this
time, and now she lies in bed all the time to prevent her
pain from increasing further. Her back pain was great-
ly reduced by NSAIDs. The patient has had radical left
breast surgery due to breast cancer, followed up by radio-
therapy. On examination, there was clear tenderness on
the lumbar spine, at the second lumbar vertebra, and on
the medial part of the lower third of the right thigh.

Pain may be vague or absent because osseous
metastasis may be painless. However, any vague pain
in a patient with a history of treated cancer should be
taken seriously and thoroughly investigated. Bone pain
usually results from osteolytic bone metastases. Pain as
a symptom is present in about 50% of patients. The five
most frequently involved sites are the vertebrae, pelvis,
ribs, femur, and skull. Pain develops gradually during
a period of weeks or months, becoming progressively
more severe. The pain usually is localized in a particular
area, such as the back and the lower third of the femur,
and is often felt at night or on weight bearing. Pain is
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characteristically described as dull in character, con-
stant in presentation, and gradually progressive in in-
tensity. Pain increases with pressure on the area of in-
volvement. These characteristics are fully described by
the patient, so the condition should be investigated as
probable osseous metastasis with bone pain.

The gnawing pain described by the patient is
characteristic sign suggesting neuropathic elements. It
is radicular in distribution (L2/3) and unilateral, sug-
gesting an origin from the lumbosacral spine. Pain is
usually bilateral when originating in the thoracic spine
and is exacerbated in certain positions that the patient
usually tries to avoid. Straight leg raising, coughing,
and local pressure can exaggerate the pain, while pain
may be relieved by sitting up or lying absolutely still.
Weakness, sphincter impairment, and sensory loss are
uncommon at presentation, but they develop when
the disease progresses in the compressive phase, and
should be prevented.

In osseous metastasis, hypercalcemia, ie., el-
evated plasma levels of ionized calcium, is inevitable. As
half of the calcium is albumin-bound, the total calcium
value should be adjusted for the albumin level to cor-
rectly evaluate the calcemic status. Renal function, in-
cluding urea and electrolytes, should be checked. Symp-
toms occur with calcium values exceeding 3 mmol/L,
and their severity is correlated with higher values. In
elderly and very ill patients, very slight increases of ion-
ized calcium plasma levels may be symptomatic.

+ A shortened QT interval on the electrocardio-
gram may be evidenced. Increases in urinary cal-
cium levels are caused by the release of calcium
into the circulation secondary to an increased
bone resorption.

+ Urinary excretion of hydroxyproline, a major
constituent of type I collagen, is an indirect mea-
sure of increased bone turnover. Both urinary hy-
droxyproline/creatinine and calcium/creatinine
ratio have been used to monitor the effects of
bisphosphonate treatment.

+ Hypercalcemia is associated with pain, nausea,
vomiting, anorexia, constipation, weakness, de-
hydration, polyuria, mental disturbances, and
confusion. Symptoms can mimic those associ-
ated with diseases or conditions. Gastrointestinal
symptoms are often mistaken for opioid effects or
are potentiated by opioid-related symptoms, and
neurological symptoms are often attributed to ce-
rebral metastases. Hypercalcemia complicates the
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clinical course of 10-20% of patients with lung
and breast tumors.

+ Serum levels of alkaline phosphatase and osteo-
calcin reflect osteoblast activity. Patients with a
myeloma presenting low values of serum osteo-
calcin, a sensitive and specific marker of osteo-
blastic activity, have advanced disease, extensive
lytic bone lesions, frequent hypercalcemia, and a
poor survival rate.

Case study (cont.)

In questioning the patient, some specific symptoms about
the presence of hypercalcemia should be assessed. Symp-
toms related to hypercalcemia are nausea, vomiting,
anorexia, stomach pain, constipation, excessive thirst,
dry mouth or throat, fatigue or lethargy, extreme muscle
weakness, moodiness, irritability, confusion, irregular
heartbeat, and frequent urination. Hypercalcemia can
be a life-threatening condition. Investigations related to
hypercalcemia should test for free serum calcium level
corrected for albumin level, ECG, urinary hydroxypro-
line/creatinine, and serum alkaline phosphatase. Radio-
logical investigations are of course needed, such as ra-
diography, scintigraphy, CT scan, and MRI, which were
ordered for this patient, particularly for the back and
right thigh.

How can we choose between
radiographic investigations?

Bone metastases may be diagnosed by a variety of
methods, including radiography, scintigraphy, com-
puted tomography (CT) scan, and magnetic reso-
nance imaging (MRI). With conventional radiography
a change of about 40% in bone density is required be-
fore bone metastases may be identified, and small le-
sions may remain undetected. A change of 5-10% is
sufficient when using bone scintigraphy. Bone scintig-
raphy is positive in 14—34% of patients who have no
radiographic evidence of bone metastases. However,
the method is less sensitive for the detection of pure-
ly osteolytic metastases. Bone scan abnormalities are
not specific, and several benign conditions give rise to
false-positive results. Scans may appear negative when
lesions are predominantly osteolytic, after radiother-
apy, and when surrounding bone is diffusely involved
with tumor. CT scans allow the identification of the
type of metastases and yield more sensitive results
than the previous methods.
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A magnetic resonance scan delineates the whole
spine, identifies multiple sites of cord and vertebral in-
volvement, shows the paravertebral epidural extension
and integrity of the spinal cord, and allows differentia-
tion between traumatic, osteoporotic, or pathological
fractures and compression without the need of invasive
techniques, such as myelography. However, MRI is ex-
pensive. All the data deriving from these radiological
studies should be interpreted in the context of the clini-
cal findings.

How can we make a plan
for treatment?

The treatment plan should contain:
+ Management of osseous metastasis.
+ Management of pain.
+ Treatment of hypercalcemia.
+ Prevention of incidental fracture or vertebral
collapse.

Case study (cont.)

The investigations reveal osseous metastasis in the lower
medial end of the femur as well as in the lumbar spine,
particularly L2, by bone scintigraphy and ordinary radi-
ography. Some thoracic vertebrae show early signs on sin-
gle photon emission computed tomography/CT (SPECT/
CT). Hypercalcemia was proven by serum level.

How is osseous metastasis treated?

Once bone cancer is discovered, attempts to treat the
cancer should be the primary concern, as all other com-
plications including pain and hypercalcemia can then be
alleviated. The most important is radiation therapy, or
the use of radionuclides.

Radiation therapy

In 60-90% of patients, radiotherapy has been effective
using a standard treatment regime delivering 60 Gy in
30 fractions over 6 weeks with daily treatment sessions.
Radiotherapy should be the first step in the manage-
ment of metastatic bone pain. Radiotherapy is used as
an adjunct to orthopedic surgery to decrease the risk
of skeletal complications. An actual or impending bone
fracture may require a short fractioned course of 20—40
Gy over 1 week. Radiotherapy is used for bone metas-
tases to relieve pain, prevent impending pathological
fractures, and promote healing of pathological fractures.
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Radiotherapy is successful in relieving pain in 60-70%
of patients, but it takes up to 3 weeks for the full effect
to be seen.

Potential complications of radiation include sys-
temic side effects not confined to the area of irradiation,
such as nausea and vomiting, anorexia, and fatigue, as
well as effects specifically related to the irradiation field,
including skin lesions, gastrointestinal symptoms, my-
elosuppression, and alopecia. The best treatment for
hypercalcemia due to cancer is treatment of the cancer
itself. However, since hypercalcemia often occurs in pa-
tients whose cancer is advanced or has not responded
to treatment, management of hypercalcemia is some-
times necessary.

Radionuclides

Radionuclides that are absorbed at areas of high bone
turnover have been assessed as potential therapies for
metastatic bone pain. Strontium-89 chloride and samar-
ium-153 are available in the United States.

How is osseous pain treated?

Analgesic drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) and
COX-2 inhibitors are promising as anticancer drugs
because they inhibit tumor angiogenesis and induce tu-
mor cell apoptosis. NSAIDs play a key role in the first
step of the WHO guidelines for management of cancer
pain. Nearly 90% of patients with bone metastasis pres-
ent with pain. NSAIDs are the most effective agents for
treatment of patients with this condition because pros-
taglandins appear to play an important role. They are
comparable in safety profile and effectiveness. Compari-
son of opioid combination preparations with NSAIDs
alone showed no or at most only a slight difference.
Continuous bone pain shows a good response
to opioids. Most terminally ill patients with incident
pain found that pain was a major limiting factor to ac-
tivity. The difficulty with incident pain is not a lack of
response to systemic opioids, but rather that the doses
required to control the incident pain produce unaccept-
able side effects when the patient is at rest. Oral mor-
phine is the primary opioid used in the United States
for treatment of patients with severe pain in advanced
stages of cancer. In the United Kingdom, diamorphine
(heroin) is used secondarily because of its greater solu-
bility, but it has no clinical advantage over morphine.
Methadone hydrochloride, a drug commonly prescribed
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to prevent withdrawal in recovering drug users, is used
in hospices in the United Kingdom and Canada. It is
also used in the United States for the treatment of pa-
tients with refractory or neuropathy-associated pain.

Numerous opioid preparations are now avail-
able. Currently, immediate-release forms of morphine,
oxycodone, and hydromorphone are available for a fairly
rapid onset of drug action. Sustained-release (SR) prep-
arations (morphine, oxycodone, or hydromorphone) are
effective in dosing every 12 or 24 hours, or sometimes
every 8 hours. They are usually used after dose titration
to define the effective daily dose for baseline continu-
ous pain. Fentanyl is now also available in two forms of
immediate-release preparations—the transmucosal for-
mula and sustained-release transdermal patches.

Long-term use of opioids is associated with
physical dependence and (rarely) tolerance. Tolerance
is defined as a physiological phenomenon of progressive
decline in the potency of an opioid with continued use,
manifested by the requirement of increasing opioid dos-
es to achieve the same therapeutic effect. Increased dos-
es can continue to provide adequate analgesia because
there appears to be no ceiling effect, but escalating dos-
es can increase side effects (nausea, vomiting, constipa-
tion, abdominal pain, and pruritus) that may limit their
use. At this point, opioid rotation is needed.

Coanalgesics

Steroids, including corticosteroids, have beneficial ef-
fects in reducing metastatic bone pain, due to their an-
ti-inflammatory properties in blocking the synthesis of
cytokines, which can contribute to both inflammation
and nociception. The duration of pain relief is general-
ly short. Special consideration should be given to these
drugs in cases of spinal cord and brain compression, in
which their role in reducing peritumoral edema is very
advantageous. They are effective and can sometimes
temporarily stabilize or improve neurological dysfunc-
tion. Although corticosteroids are part of the treatment
in advanced cancer patients for their benefits regarding
improved appetite, reduced fatigue, and a sensation of
well-being, prolonged use should be weighed against
the adverse effects. Serious complications of prolonged
administration of corticosteroids include immunosup-
pression, pathological fractures, swelling, and delirium.
Calcitonin, a hypocalcemic agent, may be use-
ful as an adjuvant analgesic. Calcitonin inhibits sodium
and calcium resorption by the renal tubules and reduces
osteoclastic bone resorption. However, despite its rapid
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effect, the role of calcitonin appears to be limited by its
short duration of action and poor efficacy due to the
rapid development of tachyphylaxis (a rapid decrease in
the body’s response to a drug after repeated doses over
a short period of time). Calcitonin is usually adminis-
tered subcutaneously and intranasally. The initial dose
is 200 IU in one nostril a day, alternating nostrils every
day. Apart from infrequent hypersensitivity reactions
associated with subcutaneous injections, the main side
effect is nausea.

Bisphosphonates can delay the onset of skel-
etal fractures, reduce the need for radiation therapy
to treat bone metastasis, reduce hypercalcemia (high
blood levels of calcium), and reduce the need for or-
thopedic surgery. Bisphosphonates available in the
clinical field are alendronate, etidronate, ibandronate,
pamidronate, risedronate, or tiludronate. Bisphospho-
nate drugs include zoledronic acid and pamidronate.
Of these two drugs, the first appears to demonstrate
the strongest activity and is more convenient due to
reduced administration time.

Antidepressants are by far the most commonly
used coanalgesics when neuropathic pain accompanies
osseous bone pain, such as after radiation damage. Tri-
cyclic antidepressants, such as amitriptyline, are used
with a daily starting dose of 10-25 mg, which may be
titrated to effect, to potentiate analgesia and increase
central norepinephrine and serotonin, and for their so-
dium-channel blocking effect (as local analgesics). They
can also promote natural sleep.

Anticonvulsants such as carbamazepine or
clonazepam are particularly useful in neuralgias, such
as in situations with nerve root compression due to
malignant vertebral body collapse. The dose is between
600-1200 mg daily and 0.5 mg, respectively. Although
it is successful in trigeminal neuralgia, carbamazepine’s
effect on secondary neuralgias is less convincing. Gaba-
pentin maybe an alternative for patients with impaired
liver function or who have intolerable side effects with
carbamazepine.

How is hypercalcemia treated?

Treatment for hypercalcemia is based on a number of
factors, including the condition of the patient and the
severity of the hypercalcemia. Increasing fluid intake
and the use of diuretics have been standard practice.
Most recently, bisphosphonate drugs have become an
effective approach. Bisphosphonates can effectively
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prevent loss of bone that occurs from metastatic le-
sions, reduce the risk of fractures, and decrease pain.

One of the primary treatments for hypercal-
cemia of malignancy is hydration, which may consist
of increasing oral fluid intake or intravenous (i.v.) ad-
ministration of fluids. Hydration helps decrease the
calcium level through dilution and causes the body to
eliminate excess calcium through the urine. For mild-
to-moderate elevations of calcium, patients are usu-
ally directed to increase oral fluid intake. For acute
hypercalcemia, hydration with saline is immediately
administered intravenously. The rate of hydration is
based on the severity of the hypercalcemia, the sever-
ity of dehydration, and the ability of the patient to tol-
erate rehydration.

Sometimes, hypercalcemia related to malignan-
cy is treated with a diuretic. The most commonly used
diuretic is furosemide, which causes loss of calcium,
sodium, and potassium. Furosemide is well tolerated,
but it is not free of side effects, which may include de-
hydration and low blood potassium and sodium levels.
Furosemide is available by i.v. administration, as well as
oral tablets. The intravenous method of administration
is used to achieve an urgent effect. Oral tablets are used
for maintenance (once or twice a day).

Is it possible to prevent incidental
fracture or vertebral collapse?

Prediction of impending fracture and prophylactic
treatment is very important, although prediction itself
remains controversial, with roles advocated both for
radiographic and functional predictors. The Healy and
Brown system of predictions includes:
+ DPainful lesions with involvement of more than
50% of the thickness of the cortex.
+ A lytic lesion greater than the cross-sectional di-
ameter of the bone.
+ A cortical lesion more than 2.5 cm long.
+ A lesion producing functional pain after radiation
therapy.

Case study (cont.)

Based on previous data, the plan of treatment included
referring the patient to the radiotherapy unit to start ra-
diation therapy. Pain management was started according
to the WHO ladder system and included an NSAID, cele-
coxib, 200 mg twice daily. When this proved insufficient,
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sustained-release tramadol was added at a dose of 100
mg twice daily.

Bisphosphonates (zoledronic acid) at a dose of 4
mg monthly in a drip was prescribed, together with hy-
dration and advice for the patient to take lots of fluids,
along with furosemide (one tablet daily with a potassium
supplement to guard against hypercalcemia).

Percutaneous vertebroplasty was done for both
L2 and T12, and this procedure was followed by a rapid
relief of back pain.

The right lower-limb neuropathic pain was
treated with gabapentin, starting with 100 mg three
times daily. This dose was gradually increased until a
1200-mg daily dose was achieved and maintained. Af-
ter vertebroplasty, the neuropathic element disappeared,
and the gabapentin was gradually withdrawn.

The patient was satisfied with this treatment for
9 months, during which tramadol was changed to sus-
tained-release morphine (90 mg daily dose).

After 9 months, the patient accidentally fell. She
developed severe incidental pain in the right lower third
of the thigh. Plain X-ray demonstrated a fracture at the
site of the previous femur metastasis.

What options would we have
in this case?

Guidelines have been developed using radiographic-
series criteria, although the reliability of a radiographic
evaluation has been questioned because a bone metas-
tasis becomes apparent only after major bone loss, and
some cancers, such as prostate cancer, are not charac-
terized by evident bone destruction. Moreover, bone
pain unresponsive to radiation has not been found to be
correlated with fracture risk.

The approach to treatment for bone pain may
require different modalities depending upon the initial
assessment. Surgery should be considered if an impend-
ing fracture is diagnosed, and radiation therapy should
be considered for painful bone metastases. Pharmaco-
logical therapy with NSAIDs and opioids, along with
medications for breakthrough pain, form the main
symptomatic treatment. In addition, many adjuvant ap-
proaches have been recommended, such as calcitonin,
bisphosphonates, or radionuclides. In vertebral metas-
tasis with collapse, vertebroplasty may be an important
procedure, as well as cementoplasty for other bone me-
tastasis, particularly with weight-bearing pain, depend-
ing on availability.
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Case study (cont.)

The patient was put on patient-controlled analgesia, us-
ing morphine to give her relief from severe pain. She has
been transferred to an orthopedic unit for fixation proce-
dures to help relieve her pain and help her to be able to
move around.

What can be done by a dedicated
orthopedic specialist?

About 10-30% of patients with bone metastases de-
velop fractures of the long bones requiring orthopedic
treatment. The femur is the most common site. Exten-
sive bone loss due to the local effects of chemotherapy
and radiation should be supported during recovery.
Protection with orthotic devices, such as lightweight
functional bracing, may be useful during upper-extrem-
ity lesions. The lower extremities are not very amenable
to this method because of the high degree of load. As
a consequence, conservative treatment for fractures or
symptomatic impending fractures of the extremities is
rarely successful.

Prophylactic pinning is indicated and may pre-
vent a long period of immobility. Conservative treat-
ment of bone fractures in the axial skeleton is more
likely to be successful because such bones have a bet-
ter blood supply and tend to heal more readily. Bracing
in combination with radiotherapy may be a successful
treatment for pathological vertebral fractures.

It is important to ensure that pathological frac-
tures are stabilized to prevent pain and to facilitate
physiotherapy and radiotherapy. Different surgical solu-
tions may be proposed according to the kind of fracture,
the clinical situation, and the patient’s life expectancy.
Orthopedic management includes internal fixation and
osteosynthesis, resection of joint and joint replacement,
segmental resection of a large tract of bone and pros-
thetic replacement, and arthroplasty. Surgical treatment
should be undertaken when a fracture occurs. The po-
tential benefits of surgical intervention have to be tem-
pered with patient survival.

Surgical stabilization of the spine and extremi-
ties may dramatically improve the quality of life, de-
crease the pain and suffering of these patients, and pre-
vent complications associated with immobility, allowing
many patients to be cared for at home. Recovery from
prophylactic fixation surgery is quicker and requires less
aggressive procedures.
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Pearls of wisdom
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Chapter 20
Lung Cancer with Plexopathy

Rainer Sabatowski and Hans]. Gerbershagen

Case study

Ruben Perez is a 52-year-old farmer living in the prov-
ince of Yucatan in Mexico. He had lost his job at a farm
some years before and has worked as a laborer ever
since. He and his wife, his children, and two grandchil-
dren live in a small hut in the village of Yaxcopil. Mr.
Perez has smoked cigarettes his whole life. During the
last year, he noticed some health problems, feeling ex-
haustion and noticing his cough getting worse. When he
experienced lancinating pain in his left arm associated
with continuous weakness of his arm, he and his family
decided to visit the doctor at a large municipal hospital
in Mérida. At the initial presentation, Mr. Perez reported
his lancinating pain, involving predominantly the lower
segments of the brachial plexus. Weakness and sensory
loss as well as Horner’s syndrome could be confirmed.
The pain was severe, and pretreatment with acetamino-
phen, as needed, and codeine, which had been prescribed
by a local doctor, was not able to relieve the pain. Mr.
Perez also reported dramatic weight loss, severe coughing
with red spots in the sputum, as well as breathlessness.
An initial CT scan, which could be performed
at the hospital, showed a tumorous mass in the apical
region of the left lung. Invasion and partial destruction
of the upper thoracic and lower cervical vertebral bod-
ies could be confirmed. Due to the progress of the disease
and the comorbidity, the physicians at the hospital did
not see an indication for further palliative treatment
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such as surgery, radiotherapy, or even chemotherapy.
Therefore, they started morphine therapy with a start-
ing dose of 2.5 mg immediate-release morphine every
4 hours. They instructed Mr. Perez to use 2.5 mg addi-
tionally in case of pain recurrence, such as breakthrough
pain episodes. He was advised to increase his daily fluid
intake to a minimum of 1.5 L of water a day to prevent
opioid-induced constipation. Additionally, the physi-
cians prescribed gabapentin to improve morphine effi-
cacy in the presence of neuropathic pain. Mr. Perez was
told to start with a dose of 100 mg and to increase the
dose at day 4 to 100 mg t.i.d. If pain was still not ad-
equately alleviated, he was asked to consult his local
physician again.

In the following weeks, the pain was alleviated
sufficiently, even though it was not absent. But with this
improvement and the support of his family, Mr. Perez
could cope with his situation. Several weeks later, he had
to go back to the hospital in Mérida because his pain in-
creased dramatically. Even though the morphine dose
was increased to a daily dose of 120 mg and gabapentin
had been increased to 900 mg, the pain intensity wors-
ened, and Mr. Perez reported a new pain sensation. Light
touch on his left arm led to severe pain. Dr. Rodriguez
decided to switch from morphine to methadone. Mor-
Pphine treatment was stopped immediately, and metha-
done was started with a dose of 5 mg every 4 hours. For
breakthrough pain episodes or inadequate pain relief
or both, 5 mg methadone could be administered within
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a minimum time interval of 1 hour. Additionally, dexa-
methasone, 16 mg/d, was started to improve pain as well
as to stimulate appetite. (Mr. Perez had reported that he
could no longer eat Elotes con Rajashe, which his wife
used to prepare as his favorite dish.) The dose of metha-
done had do be increased on day 2 up to 7.5 mg every
4 hours. On day 4, application times could be prolonged
to 8-hour intervals (t.i.d.), the breakthrough medica-
tion interval was prolonged to 3 hours, and dexameth-
asone was tapered down to 2 mg/day. It became a ma-
jor problem to conv