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   Foreword   

 For many years, the main objective of cancer treatment has 
been quantity of life. Only in the last decade, it has been fully 
understood that based on the patient’s point of view, the 
quality of life has to be considered as a fundamental end 
point of therapy. There is no doubt that pain is the symptom 
that has the most important impact on quality of life. 

 Pelvic pain, due to the frequent neurologic component and 
the involvement of several organs and functions included in 
the pelvis, is the determinant of the worsening of quality of 
life in patients affected with urological and gynecological 
cancers. Also the understanding that cancer pain care requires 
a multidisciplinary approach is a recent concept. Oncologists, 
gynecologists, and urologists involved in this treatment are 
often unaware of all the possible treatments available in 
order to control pelvic cancer pain. This publication, I believe, 
is ideal for those who understand the value of the mutidisci-
plinary approach of pain and can add to the knowledge a 
practical guidance on how to include in the clinical practice 
this approach.  

   Rome S. Pignata
 Department of Urology and Gynecology 

 National Cancer Institute 
  Naples ,  Italy                     
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  Pref ace   

    Hoc opus, hic labor est  

 Publio Virgilio Marone, Eneide, VI, 129 

   This book does not intend to be a manual on a subject that is 
moreover very complex and difficult to talk about. It has 
been designed in order to provide a practical guide, which 
could be easily used in the daily clinical practice on the man-
agement of pelvic pain with neoplastic genesis. On account of 
this, the book’s chapters examine step by step all the more 
meaningful and critical aspects through a consequential pro-
gression. Additionally, at the end of each chapter, or para-
graph, we have summarized the “practical suggestions,” 
including recommended dosages and treatment strategies, 
with particular attention to side effects and possible compli-
cations. All topics refer to current literature, recent guide-
lines, and recommendations on the subject. 

 The discussion is divided into two parts:  Features and 
assessment  and  Treatments . The features of pelvic pain in dif-
ferent cancer diseases and the pain assessment tools are two 
highly relevant basic themes on the matter. Several studies 
highlighted that two serious problems of healthcare profes-
sionals are the lack of knowledge about pain and the poor 
pain assessment. 

 A special issue concerns the pharmacological therapy. 
Analgesics, particularly opioids, are the mainstay of cancer 
pain treatment. Indeed, about 85 and 90 % of patients with 
advanced cancer can have their pain well controlled with the 
use of analgesic drugs and adjuvants, which usually can be 
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taken orally. Nevertheless, failure in controlling cancer pain 
with pharmacological management calls for employing multi-
modal management and invasive techniques, implementing 
the step 4 of the World Health Organization’s three-step lad-
der. This issue also concerns pelvic cancer pain. By virtue of 
which, in this book, specific chapters concern the non- 
pharmacological approaches to cancer pelvic pain, including 
palliative radiotherapy, central neuraxial blocks, neurolytic 
sympathetic plexus blocks for pelvic visceral pain, and mini-
mally invasive palliative procedures. 

 We also dedicated particular attention to the break-
through cancer pain, “trying” to explain the clinical features 
and providing some suggestions for its management. 
Breakthrough cancer pain is a challenge in pain management. 
Our special interest is based on the evidence in the clinical 
experience of a high number of patients with cancer pelvic 
diseases who have to deal with this serious problem, espe-
cially those with pelvic bone lesions. 

 The emotional and behavioral changes are to be taken into 
account in both noncancer and cancer disease management. 
Pain significantly influences patients’ quality of life and their 
psychological vulnerability, so specific chapters are spent on 
psychological and behavioral approaches to cancer pain man-
agement, and the role of palliative care team is also addressed. 
Many lines of evidence underline the effective role of psycho-
logical, behavioral, and rehabilitation approaches to cancer-
related pain; moreover, when no cure of the cancer disease 
can be expected, pain management becomes an important 
component of the palliative care setting. 

 Because diagnostic and therapeutic approaches are com-
mon to more properly pelvic diseases, we thought it useful to 
include clinical features of tumors, such as anal cancer, which 
are classified among the diseases of the perineum. 

Preface
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 This work is the result of our experience “in the pain”; 
thus, it is dedicated to all those who ask us for an answer, 
namely all patients who have been under our care for all 
these years: how much have we learned from them!  

  Naples, Italy     Marco     Cascella   
    Arturo     Cuomo    
    Daniela     Viscardi       
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  Introd uction   

 In pelvic diseases, pain is a common and debilitating symp-
tom which has variable etiology. It can occur suddenly, 
sharply, and briefly (acute pelvic pain) or over the long term 
(chronic pelvic pain). Acute pelvic pain is a discomfort in the 
lower abdomen below the umbilicus of less than 3 months’ 
duration [1]. It originates in reproductive or nonreproductive 
organs, and the differential diagnosis includes gynecologic, 
urologic, musculoskeletal, gastrointestinal, vascular, and met-
abolic disorders [2] (Table 1).

   On the other hand, chronic pelvic pain refers to any con-
stant or intermittent pelvic pain. Although it is defined in 
different ways, the most commonly used definitions refer to 
both the location and the duration of the pain. In 1994, 
Campbell and Collett stated that chronic pelvic pain is a 
recurrent or constant pain in the lower abdominal region, 
which has lasted for at least 6 months [3]. We can use a 
similar definition for chronic pelvic cancer pain, assuming 
that the cause of the chronic painful syndrome is a cancer 
disease. However, according to recent viewpoints, the dis-
tinction between acute and chronic pain not only refers to 
the duration of the pain but involves its pathophysiology. In 
all locations, while acute pain occurs in response to tissue 
injury and then to protect the body against a potentially 
damaging noxious stimulus, chronic pain could become a 
disease itself, because of central and peripheral mecha-
nisms of sensitization [4]. Central sensitization can occur 
when nociceptor inputs trigger a prolonged increase in the 
excitability and synaptic efficacy of neurons in central noci-
ceptive pathways. This phenomenon of central amplifica-
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tion of signals involves synaptic plasticity in the spinal cord 
and neuroplastic changes in different brain regions, includ-
ing the anterior cingulate cortex, insular cortex, ventrolat-
eral orbitofrontal area, amygdala, striatum, thalamus, 
hypothalamus, rostral ventromedial medulla, periaqueduc-
tal gray, pons (locus coeruleus), red nucleus, and medulla 
oblongata [5]. Additionally, peripheral sensitization results 
in spontaneous nociceptor activity, decreased threshold, 
and increased response to supra- threshold stimuli [6]. The 
clinical consequence of this complex pathogenetic cascade 
is post-injury pain hypersensitivity, manifested as a reduc-
tion in the threshold (allodynia), an increase in responsive-
ness and prolonged aftereffects to noxious stimuli 
(hyperalgesia), and a receptive field expansion that enables 
input from non-injured tissue to produce pain (secondary 
hyperalgesia) [7]. In other words, pain hypersensitivity is 
the effect of the change in the sensory response elicited by 
nociceptive stimuli or normal inputs, including those that 
usually evoke innocuous sensations [8]. 

  Table 1    Causes of acute pelvic pain   

  Pregnancy related  
  Spontaneous abortion 
  Ectopic pregnancy 
  Gynecologic: infectious  
  Endometritis 
   Pelvic Inflammatory 

disease 
  Tubo-ovarian abscesses 
  Gynecologic: noninfectious  
  Dysmenorrhea 
  Uterine fibroids 
  Endometriosis 
  Mittelschmerz 
   Ovarian cyst, rupture, 

torsion, 
  Ovarian hemorrhage 
  Ovarian cancer 
   Ovarian hyperstimulation 

syndrome 

  Non-gynecologic  
  Gastrointestinal  
  Appendicitis 
  Gastroenteritis 
  Diverticulitis 
  Inflammatory bowel disease 
  Bowel obstruction 
  Constipation 
  Adhesions 
  Urinary tract  
  Infections (cystitis, 
pyelonephritis) 
  Nephrolithiasis 
  Musculoskeletal  
   Strained tendons, hernia, 

infection 
  Other  (Aortic dissection/
aneurysm) 

Introduction
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 Because by definition pain is “an unpleasant sensory and 
emotional experience associated with actual or potential tis-
sue damage, or described in terms of such damage” [9], 
chronic pain is called maladaptive pain when it has the fea-
tures of emotional and behavioral changes and becomes a 
specific syndrome, called chronic pain syndrome (Table 2). 
The emotional and behavioral changes are to be taken into 
account in both noncancer and cancer disease management; 
indeed, as pain significantly influences the quality of life 
(QoL) of affected individuals, management and treatment of 
chronic pain syndrome can often be a very difficult task.

   In practical terms, chronic pelvic pain can be defined as 
pain that persists longer than the time of natural healing, 
located in the pelvis and/or radiating, in rest or activity, and/
or influencing daily activities and with the features of emo-
tional and behavioral changes. 

  Table 2    Features of chronic pain syndrome   

  Duration   In chronic pain, the duration parameter 
is used arbitrarily. Most authors consider 
ongoing pain lasting longer than 6 months as 
diagnostic, and others have used 3 months as 
the minimum criterion. According to recent 
views, any pain that persists longer than the 
reasonably expected healing time for the 
involved tissues should be considered chronic 
pain 

  Response to 
treatment  

 Unsatisfactory relief with most common 
analgesic treatments 

  Psychological 
and behavioral 
features  

 Depressed mood 
 Anxiety 
 Poor-quality or nonrestorative sleep 
 Fatigue 
 Reduced activity and libido 
 Weight loss or anorexia 
 Increased risk for suicide ideation and 
attempts in adolescents 
 Excessive use of drugs and alcohol 
 Dependent behavior with significantly 
impaired function at home or work 
 Altered family roles 

Introduction
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 Chronic pelvic pain is a complex syndrome due to non- 
neoplastic (Table 3) and neoplastic diseases, especially when 
the cancer has progressed.

   Beyond this convenient distinction between acute and 
chronic pain, and noncancer and cancer pain, pelvic cancer 
pain can have a different presentation, depending on the type 
of injury, the stage of the disease, and the anticancer treat-
ments. It may be the first symptom of the disease (e.g., mul-
tiple myeloma) and—if not properly treated—it may trigger 
a chronic pain syndrome. Contrarily, it may appear in the 
final stages as severe pain (e.g., frozen pelvis). In both cases, 
pain management plays a main role in terms of improving 
QoL and palliation.

  References 

   1.    Bhavsar AK, Gelner EJ, Shorma T (2016) Common questions 
about the evaluation of acute pelvic pain. Am Fam Physician 
93(1):41–8   
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   4.    Costigan M, Scholz J, Woolf CJ (2009) Neuropathic pain: a mal-
adaptive response of the nervous system to damage. Annu Rev 
Neurosci 32:1–32. doi:  10.1146/annurev.neuro.051508.135531       

   5.    Jaggi AS, Singh N (2011) Role of different brain areas in periph-
eral nerve injury-induced neuropathic pain. Brain Res 1381:
187–201. doi:  10.1016/j.brainres.2011.01.002       

   6.    Schaible HG (2006) Peripheral and central mechanisms of pain 
generation. In: Stein C (ed) Handbook of experimental pharma-
cology, vol 177. Springer, Heidelberg, pp 3–28   

   7.    Woolf CJ (2011) Central sensitization: implications for the diag-
nosis and treatment of pain. Pain 152(3 Suppl):S2–S15. 
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   8.    Latremoliere A, Woolf CJ (2009) Central sensitization: a genera-
tor of pain hypersensitivity by central neural plasticity. J Pain 
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          The pelvis contains manifold and complexly innervated 
 structures that are potential sources of pain. As a conse-
quence, in pelvic cancer diseases, several factors cause pain, 
such as the primary solid tumors of the pelvic organs and 
other pelvic tissues, the metastatic tumors, or the nodal con-
glomerates causing mass effect. Thus, the pelvic cancer pain is 
a clinical condition related to the involvement of viscera, 
pelvic muscular structures, or neural structures due to primi-
tive tumors, local recurrences, or metastasis. Additionally, 
pain may also follow the treatments of the pelvic masses, for 
example, the chemotherapy, the radiotherapy, and the 
surgery. 

 Pelvic cancer causes different types of pain. Due to the 
complex anatomy and neurology of the pelvis, pelvic and 
perineal cancer pain represents a prototype of three classes 
of pain, i.e., visceral, neuropathic, and somatic. 

 Nociceptive pain originates from potentially tissue- 
damaging stimuli and their activity on neural pathways. There 
are two types of nociceptive pain, the somatic and the visceral 
nociceptive pain. In addition, also the neuropathic pain has a 
significant role to determine the pelvic cancer pain. Because 
in most cases of pelvic cancer painful syndromes it is difficult 
to separate among the individual components of pain, clini-
cians should more precisely refer to the so-called “mixed 
pain,” which is composed of both components, the nocicep-
tive and the neuropathic pain. This clarification has not only 

    Chapter 1   
 General Features of Pelvic 
Cancer Pain                     
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doctrinal value but involves specific therapeutic approaches; 
indeed, mixed pain complicates the processes of diagnosis 
and treatment [ 1 ]. Nevertheless, to simplify, we will describe 
the different components separately. 

 The somatic pain in cancer patients is generally related to 
the nociceptors’ stimulation induced by the tumor or by the 
mass effect; in pelvic neoplasm, this type of pain refers to the 
soft tissue inflammation or to the bone metastasis. Bone pain 
seems to depend on the direct nociceptors’ stimulation 
placed in the periosteum, the release of inflammatory media-
tors, or the increase of the intra-osseous pressure [ 2 ]. About 
the features of somatic pain, it is well localized, stable, con-
stant, and, in case of bone pain, it increases with the move-
ment sure enough frequently the patient could show the site 
of the lesion directly. Moreover, in somatic pain, autonomic 
features are less frequent and, about the summation of the 
painful stimuli, widespread stimulation produces a modest 
increase in pain. 

 Visceral pain arises from the direct stimulation of the 
afferent nerves caused by the tumor infiltration into the vis-
cera and lymph nodes [ 3 ]. In pelvic cancers, this type of pain 
plays a significant—but not the main—role. It correlates with 
the infiltration, the compression, the extension, or the stretch-
ing of the pelvic viscera. It results by the hollow viscus 
smooth muscles spasms or the solid organs capsule distortion. 
Pelvic visceral pain may also originate by the inflammation, 
the chemical irritation, the traction or the twisting of mesen-
tery and by the ischemia or the necrosis, and the encroach-
ment of pelvis and presacral tumors [ 4 ]. Unlike the somatic 
pain, the visceral pain is dull and vague and may be stronger 
than a pinpoint. It is not well localized and has the characters 
of pressure, depth, and squeezing. Compared to somatic pain, 
visceral pain is often associated with autonomic reflexes, like 
nausea, pallor, vomiting, and restlessness; disturbances and 
changes in body temperature, blood pressure, and heart rate; 
and gastrointestinal disturbances. Central mechanisms asso-
ciated with visceral pain may be also responsible for organ 
dysfunction, and a widespread stimulation produces a signifi-
cantly magnified pain. 
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 Visceral pain is more often a referred, or reflective, pain, 
namely, pain localized not to the site of its cause, but to an 
area that may be adjacent to or at a distance from such site, or 
different dermatomal segment of the body [ 5 ]. For instance, 
the scrotum, with its dermatomal innervation from S2 to S4, 
may be the site of referred pain for the prostate, prostatic 
urethra, bladder neck, and seminal vesicle [ 5 ], while bladder 
pain is referred to perineal area, and the ureter to the loin, or 
to the scrotum or groin. This modality of pain manifestation is 
usually accompanied by hyperalgesia, reflex muscle spasm, 
deep tenderness, and autonomic hyperactivity. Proposed 
explanations are the presence of dual innervation of multiple 
structures, chemical irritation by tumor-mediated analgesic 
substances, and central convergence of efferent impulses [ 6 ]. 
In somatic pain hyperalgesia, when present, tends to be local-
ized. Conversely, in visceral pain referred cutaneous pain and 
muscle hyperalgesia are both more frequent. 

 Nociceptive processing in somatic and visceral pain has 
both common features and important differences in neuro-
logical mechanisms and psychology. Consequently, treatment 
of both forms of pain is progressively becoming independent 
[ 7 ]. For instance, in management of pelvic cancer pain, neuro-
lytic sympathetic plexus blocks could be a valid approach 
(although not as first choice) because of their potential effec-
tiveness only on the visceral component of pain. 

 Neuropathic pain is a complex and chronic disease caused 
by the somatosensory nervous system damage or pathologi-
cal condition. It can arise anywhere in the nervous system: in 
the central nervous system (CNS), in the spinal cord, or in the 
peripheral nerves. It is attributed to the compression, infiltra-
tion, or the nerve damage either by the effects of the treat-
ment or by the tumor invasion. Often the pelvic cancers are 
particularly aggressive, as they are characterized by an exten-
sive nervous damage and plexus infiltration. In more than 
60 % of patients with malignant disease of the pelvic organs, 
invasion of the nerve trunks and sacrum results in  neuropathic 
pain [ 8 ]. This can cause symptomatic sensory loss, causalgia, 
and deafferentation. The neuropathic pain in pelvic cancers is 
very intense and difficult to treat, especially after radiation. 
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 Chronic specific or unspecific iatrogenic pain syndromes 
are clinical conditions caused by potentially curative and/or 
palliative cancer treatments. Neuropathic pain is the main 
feature of these treatment-related syndromes, also in pelvis. 
For instance, lumbosacral plexopathies are well-described 
painful complications of pelvic radiation, but neuropathic 
pain can also have a chemo-related component because 
many of the drugs used during chemotherapy, such as the 
cisplatin, the taxol, and the vinca alkaloids, may induce a 
peripheral neurotoxicity and subsequent painful neuro-
pathic syndromes in patients [ 9 ] and in animal models [ 10 ]. 
This type of pain is generally described as burning or electri-
cal in nature. Patients with neuropathic pain may report 
discomfort provoked by a stimulus that does not cause pain 
normally, for example, the light touch. Moreover, neuro-
pathic pain often may have a corresponding neurological 
deficit. Yet, a special issue of pelvic neuropathic pain con-
cerns the postsurgical neuropathic syndromes, such as the 
report painful or nonpainful phantom rectum syndromes. 
Phantom sensations are almost inevitable sequels to limb 
amputation; nevertheless, similar phenomena are described 
after rectum amputation too, for instance, after abdomino-
perineal resection and ostomy creation. These clinical pre-
sentations are not to be underestimated because these 
sensations are experienced by about two-thirds of patients 
who underwent abdominoperineal resection [ 11 ]. The most 
common symptoms of phantom rectum are sensations of 
flatus (phantom flatus) and/or feces (phantom feces). Often 
these phantom sensations are associated with pain produc-
ing the phantom rectum pain syndrome. Patients with pain-
ful sensations had statistically significant higher scores 
regarding pain and lower scores for social function than 
those without painful sensations [ 12 ]. The phantom pain fea-
tures are described as either pricking or shooting or like 
hemorrhoids and/or hard stools that would rupture the rec-
tum. In many patients, pain in the perineal area is character-
ized as stinging and burning, occurring mostly in sitting 
positions [ 13 ]. 

Chapter 1. General Features of Pelvic Cancer Pain



7

 As previously stated, frequently pain has a mixed etiology 
in pelvic cancer diseases. Thus, patients with pelvic cancers 
more frequently show a neuropathic component associated 
with a visceral or somatic mechanism. Since this, nociceptive- 
neuropathic cancer pain is due to the combination of the 
primary injury and the secondary neural effects. For instance, 
bony metastases not only cause local nociceptive pain but 
also distant neuropathic pain due to nerve compression. 
Consequently, the lack of a pure mechanism leads to serious 
problems in the assessment and the management of the pain 
syndromes. 

 Cancer pain can be due to tumor progression and invasion. 
However, other related pathologies, including nerve damage, 
operation and invasive diagnostic and therapeutic procedures, 
toxicities of chemotherapy and radiation, and infection can 
cause pain in the course of the cancer disease. Furthermore, 
muscle aches when patients limit their physical activities and 
diseases that exist with cancer (comorbidity) also concur to 
cause pain. Yet, clinical conditions, such as fistulas and recur-
rent infections, can aggravate the pain syndrome. 

1.1     Breakthrough Cancer Pain 

 Breakthrough pain in the cancer population also called 
breakthrough cancer pain (BTcP) was originally defined as a 
“transitory increase in pain to greater than moderate inten-
sity which occurs on baseline pain of moderate intensity or 
less” [ 14 ]. This simple and immediate definition does not 
characterize the overall phenomenology of a common and 
difficult to manage clinical problem. Indeed, BTcP is a het-
erogeneous pain condition which can have a significant, nega-
tive impact on the QoL of patients and caregivers. BTcP may 
result in a number of complications: physical, related to 
reduced activity and movement; psychological, such as anxi-
ety and depression; social, including decreased levels of 
working and social interaction; and economic, due to increased 
healthcare costs [ 15 ]. Moreover, BTcP is also observed in 
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non-oncological patients [ 16 ,  17 ] and in patients without 
background pain [ 18 ]. 

 Consequently, a variety of definitions for BTcP have been 
proposed. The original definition has broadened over time to 
an exacerbation of pain that could be either spontaneous or 
associated with defined triggers [ 19 ]. BTcP was also consid-
ered to be a sign of end-of-dose pain, especially in the UK; 
however, this idea did not gain a general consensus in the 
medical community because the main features of this type of 
pain largely differ from pain exacerbations [ 20 ]. 

 The key point for an exact definition of BTcP is how to 
define the “controlled” baseline pain. Thus, the original defi-
nition [ 14 ] presents a clear limit, as pain intensity should be 
severe (on a numerical scale 7/10), but the baseline pain 
could be moderate (on a numerical scale 4–6/10). From a 
clinical point of view, this gray area of moderate pain is com-
monly considered as needing a better analgesia. According to 
Doyle et al., BTcP is a “transitory increase in pain that has a 
negative effect on function or QoL in patients with  ade-
quately controlled baseline pain  who receive analgesic drug 
therapy on most days” [ 21 ], while other authors considered it 
as an “episodic flares of pain on a  treated or untreated back-
ground pain ” [ 22 ] or an “episode of pain occurring on an 
 unrealistic pain-free background ” [ 23 ]. 

 As the consensus on a widely accepted and validated ter-
minology for BTcP is lacking, these definitions will likely 
continue to evolve. 

 Whatever the exact definition, practically BTcP is a tran-
sient exacerbation of pain that occurs despite well-controlled 
background pain, by giving around the clock opioid adminis-
tration able to provide at least mild analgesia [ 24 ]. It is distin-
guishable from background pain by being transient or 
episodic and breaking through the stable, controlled chronic 
background pain. About the pain features, it can manifest 
itself as somatic, visceral, neuropathic, or mixed pain, and 
baseline pain may have the same classification or a different 
classification. Patients can have more than one kind of base-
line pain and several discrete BTcP syndromes. 

Chapter 1. General Features of Pelvic Cancer Pain



9

 BTcP can be spontaneous (or idiopathic BTcP) or incident 
(or precipitated BTcP). While spontaneous BTcP occurs 
unexpectedly and cannot be predicted, incident BTcP is 
related to specific events. Incident BTcP can be subdivided 
into three categories: volitional, precipitated by a voluntary 
act (e.g., walking); non-volitional, precipitated by an involun-
tary act (e.g., coughing); and procedural, related to a thera-
peutic intervention (e.g., wound dressing). 

 On the other hand, end-of-dose failure pain is related to 
declining analgesic levels. This type of pain is an indication 
that the background treatment should be reassessed and is 
considered not to be a type of BTcP. 

 According to the American Pain Foundation, BTcP is 
observed in 50–90 % of all hospitalized cancer patients, in 
89 % of all patients admitted to homes for the elderly and 
terminal-patient care centers, and in 35 % of all ambulatory 
care cancer patients [ 25 ]. The Italian Oncologic Pain Survey 
(IOPS) performed in a large sample of cancer patients 
recruited in different settings demonstrated that 80 % of 
patients reported that the BTcP had a significant negative 
impact in everyday life [ 26 ]. 

 Consequently, BTcP represents a paramount clinical prob-
lem, and its presence is a marker of a generally more severe 
pain syndrome, also causing an important deterioration of 
the QoL [ 27 ]. It also requires a separate set of strategies from 
those usually used to assess and manage chronic cancer pain. 

 In pelvic cancer pain, BTcP becomes a significant topic for 
pain therapists because several studies showed that patients 
with bone pain located in the spine, back, and pelvis may be 
at risk for BTcP resistant to therapy [ 28 ]. 

 According to Caraceni, bone pain is the major source of 
BTcP and is the predominant source of incident pain [ 29 ]. 
Moreover, BTcP was significantly associated with certain 
cancer pain syndromes, including those due to pelvic lesions. 
Yet, the same author reported that of the patients with pelvic 
bone lesions, 78 % experienced BTcP [ 29 ]. This incident 
BTcP requires an accurate assessment of the temporal 
latency characteristics and duration and persistence of the 
stimulus, which can occur in very different ways. 

1.1 Breakthrough Cancer Pain
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 About the diagnosis of BTcP, there are no internationally 
agreed standardized criteria. As a consequence, there are 
published algorithms to assist with diagnosis, but these differ 
in content [ 30 ]. In Fig.  1.1 , we report a simplified algorithm 
for BTcP diagnosis. It is important also the number of peaks 
of pain, in fact, for BTcP diagnosis episodes must be less than 
four/day. Moreover, incident-predictable and spontaneous- 
unpredictable BTcP have similar percentages with a median 
duration of 60 min, which is shorter in incident-predictable 
BTcP. Activity was strongly triggering BTcP [ 24 ]. Results of 
the IOPS showed that the majority of patients reported a fast 
onset of BTcP, which was predictable in about half of patients, 
while BTcP with a gradual onset was less predictable [ 26 ]. 
Unpredictable BTcP occurred mostly in oncology patients 
(72.4 %), rather than outpatients and those in palliative care 
unit [ 26 ].

Significant baseline chronic
pain

Well controlled background pain
analgesiathrough opioids in doses of

≥60 mg/day of oral morphine
equivalents

Yes

Not

Presence of < 4 peaks of pain (moderate to severe
intensity, rapid onset and relatively short duration)

die clearely distinguished from background analgesia.

Pain assessment Treatment based on the
characteristics

Re-assessbackground
analgesia

Diagnosis of breaktrough pain

  Figure 1.1    Algorithms for BTcP diagnosis (Modified by:  Gatti A, 
Mediati RD, Reale C, Cuomo A,  et al.  Adv Ther 2012; 29(5):
464–72. —[ 16 ]       
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   Despite reducing the level of background pain intensity 
by increasing opioid doses, the number of patients present-
ing BTcP did not decrease, but a lower number of episodes 
and a lower intensity of BTcP were obtained, thus improving 
the general outcome. According to this information, the phe-
nomenon of BTcP should be expected in about 70 % of 
patients, despite receiving effective regular opioids in doses 
of ≥60 mg/day of oral morphine equivalents, able to provide 
acceptable background analgesia with a mild pain intensity 
for most hours of the day [ 31 ]. See Sect.   5.1     for BTcP 
management.     
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          The pain may have various characteristics according to the 
different pelvic neoplastic diseases (Table  2.1 ). The features 
and the latency of the symptoms depend on many factors, 
including the anatomy and innervation of the pelvis and the 
type of cancer and its progression.

   Consequently, in many pelvic cancers, pain is a nonspecific 
symptom and the patients do not experience pain until the 
cancer is at later stages. For instance, bone pain and flank 
pain are symptoms of advanced disease in urothelial tract 
cancers. Nevertheless, pain from ureter can be typically 
referred to the groin and glans penis. 

 In ovarian cancer, pain is both a late manifestation and a 
symptom difficult to interpret because of the intercommuni-
cation of the ovarian and pelvic nerve plexus. Thus, pain from 
the ovaries is often vague, including pressure in abdomen, 
pelvis, back or legs, and less frequently painful intercourse. 

 Contrarily, moderate pain during sexual intercourse is 
most present in cervical cancer, while pelvic pain, leg pain, 
and back pain, eventually transmitted to the hypogastrium, 
are symptoms of advanced disease, with pain prevalence and 
severity likely to increase as the disease advances [ 1 ]. 
Moreover, lumbosacral plexopathy caused by retroperitoneal 
lymph node metastases is the most common neurologic com-
plication in patients with advanced cervical cancer [ 2 ]. Bone 
pain caused by bone metastasis is another late manifestation 
of advanced malignancy. The vertebral bodies are by far the 
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most frequently involved bones, followed by the pelvis, ribs, 
and extremities. 

 A not well-specified pelvic pain, or pain during inter-
course, is often combined with vaginal bleeding (present in 
90 % of women diagnosed with endometrial cancer) after 
menopause or bleeding between periods in endometrial can-
cer. When the cancer disease originates from the fundus of 
the uterus, pain is most commonly referred to the hypogas-
trium and elicits a complaint of midline lower abdominal 
pain. However, pain in the pelvis is more common in later 
stages of the disease. 

 Primary fallopian tube carcinoma is an uncommon tumor 
accounting for approximately 0.14–1.8 % of female genital 
malignancies. Although symptoms are not specific, this rare 
cancer is rarely asymptomatic, in contrast to ovarian cancer. 
Symptoms include vaginal bleeding or spotting (60 %), col-
icky pain relieved by discharge, and abdominal or pelvic 
vague pain (40 %) [ 3 ]. 

 In urothelial cancer, patients may be affected by referred 
pain to the groin and glans penis. Bone pain and flank pain 
are symptoms of advanced disease. While bladder cancer pain 
can be also referred to the perineal area, ureter pain can have 
the lower quadrant and loin, as area of presentation. 

 Because prostate cancer rarely spreads to vital organs, 
almost always pain is the first symptom in case of bone 
metastasis. Rectal, urethral, suprapubic, and penile pain, as 
well as back pain and pain in the abdominal area, are late and 
rare symptoms, associated to the expansion of the tumor 
within the pelvis [ 4 ]. 

 The rectal cancer in early stages may have no symptoms. 
A change in bowel habits, such as diarrhea, constipation, or 
narrowing of the stool, which lasts for more than a few days, 
and rectal bleeding (the most common symptom present in 
about 80 % of individuals with rectal cancer) or blood in the 
stool, as well as discomfort, gas pains, or a feeling of fullness 
are more frequently reported. In spite of this, cramping or 
abdominal/pelvic pain are less frequent (20 %). Pelvic pain 
and back pain are late symptoms, usually indicating the 
nerves’ involvement. In this advanced stage of the disease, a 
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partial large-bowel obstruction may cause colicky abdominal 
pain and bloating. 

 Approximately, one-third of patients with pelvic colorectal 
cancer recurrence present no symptoms [ 5 ]. Early symptoms 
depend on recurrence location and type of primary resection. 
Usually, pelvic pain and bowel obstruction from involvement 
of the small intestine in the pelvic mass are symptoms of 
recurrence abdominoperineal resection [ 6 ]. Refractory and 
severe pelvic pain is considered a typical finding of local 
advanced disease because it is a sign of involvement and/or 
compression of pelvic structures by the mass [ 7 ]. According 
to some authors, the degree of pelvic pain was also used to 
classify patients with rectal cancer recurrence in order to 
make a judgment on prognosis [ 8 ]. 

 Cancers of the anal canal account for about 1–2 % of all 
intestinal cancers. They are a set of cancer diseases, including 
squamous cell carcinoma, adenocarcinoma, melanoma, neu-
roendocrine tumors, carcinoid tumor, Kaposi sarcoma, leio-
myosarcoma, or lymphoma [ 9 ]. Squamous cell cancer of anal 
canal comprises about 75 % of all the anal canal cancers. Its 
clinical presentation appears in different forms and may be 
easily confused with a wide range of benign disorders like 
fissures, hemorrhoids, dermatitis, and anorectal fistulae [ 10 ]. 
Patients typically present with a perianal mass with or with-
out pruritus ani, discharge (50 %), bleeding (45 %), or pain 
(30 %) [ 11 ]. The latter is characterized as moderate, persis-
tent, or recurring pain, or pressure, in the area around the 
anus. Spread of anal cancer is mainly local and regional. Anal 
musculature is involved early because the mucosa is very 
close to the underlying sphincters. Anal canal cancer grows 
circumferentially, and this feature results in narrowing and 
stenosis of the anal sphincter. When the sphincter is invaded, 
the tumor spreads into the ischiorectal fossae, the prostatic 
urethra, and bladder in men and the vagina in women. Anal 
cancer may spread via the lymphatic vessels (10–15 %) to the 
perirectal nodes or at a higher level and to nodes at the 
 bifurcation of the superior rectal artery [ 10 ]. All these condi-
tions may involve severe somatic or visceral nociceptive pain, 
as well as neuropathic pain due to nerves’ involvement. 
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 In the recurrent rectal cancer, 29 % of patients may do not 
exhibit symptoms [ 12 ]. However, in symptomatic patients, the 
pain is the main clinical feature and usually it is a “severe 
pain,” influencing significantly the QoL of the patients. 

 In primary cancer of pelvis bone, the pain may be quite 
vague at first tending gradually to become persistent and more 
severe over the bone-affected part. More often, the pain is the 
first clinical manifestation of a bone metastasis. This is a signifi-
cant clinical feature because after lung and liver, the bone is 
the third most common site for metastases. In several cases of 
pelvic cancers, pain is the main point to guide the diagnosis. 
The more appropriate example is prostate cancer pain in 
which bone metastasis is the main clinical complication and 
pain is almost always the earliest symptom of the disease, 
becoming starting point for the diagnosis [ 13 ]. Epidemiologic 
data suggest that among the primitive cancer, prostate (32 %), 
breast (22 %), kidney (16 %), lung, and thyroid cancers have a 
high risk of metastatic bone disease [ 14 ]. First of all, these 
metastatic bone lesions are in the spine, followed by the pelvis, 
especially in the ilium [ 15 ]. Osteolytic lesions in the periace-
tabular regions can lead to pathological fractures, with impor-
tant functional impairment and severe acute pain [ 16 ]. 

 Multiple myeloma is the most common primary bone can-
cer in adult, accounting for 1 % of all cancers [ 17 ]. Although 
about 20 % of patients have either mild or no symptoms at 
the time of diagnosis, multiple myeloma bone lesions are the 
primary cause of bone pain, which is one of the most common 
symptoms associated with this tumor. In many patients, more-
over, pain (e.g., hip pain or back pain) is often the first symp-
tom of the disease. Myeloma cells form masses in the bone 
marrow that may disrupt the bone structure. They also secrete 
substances which, increasing the osteoclastic activity, lead to 
unbalanced bone turnovers and, therefore, to an increase of 
the risk of fractures. In multiple myeloma, the skeletal site 
most often affected by the disease is the spine, but the pelvic 
bone is involved too. Pain is often severe, especially in case of 
bone fractures, and precipitated by movement (incident 
pain), without relief with rest; thus, pelvic localizations are 

Chapter 2. Pelvic Pain in Different Cancer Diseases



21

very painful and can lead to a stooped posture, reduction of 
the mobility, and consequently, they have a significant impact 
on QoL. Limitation of mobility by pain increases the risk of 
pneumonia, deep venous thrombosis of lower limbs, and 
decubitus ulcers [ 18 ]. 

 In spinal cord tumors, the patients experience severe neu-
ropathic pain with different features depending on the loca-
tion. While in lumbosacral spinal cord tumors, there is root 
pain localized in groin region or in the innervation zone of 
sciatic nerve or in both areas; in cauda equine spinal cord 
tumors, the pain is unilateral and localized in the back and 
the leg becoming bilateral when the tumor is quite large. 

 A clinical condition characterized by intense pain, sensory 
disturbance, progressive muscle weakness, reflex impairment, 
leg edema, and disability due to a specific neuropathic mech-
anism is the neoplastic lumbosacral plexopathy (NLP). It is 
an infrequent complication associated with advanced cancer 
disease (pelvic, abdominal, and retroperitoneal tumors) for 
local or regional progression of the tumor which invades the 
plexus directly or tracks along the connective tissue or epi-
neurium of nerve trunks. Furthermore, lumbosacral plexopa-
thy can be also a site effect of radiotherapy or a surgical 
complication (for more details, see also Chap.   3    ). When the 
cause is a neoplasm, the plexus involvement occurs most 
commonly due to intra-abdominal tumor extension (73 % of 
cases), while less commonly it is caused by the growth of 
metastases or lymph nodes. A bilateral plexopathy (causing 
incontinence and impotence) can also occur in patients 
affected by breast cancer metastases or advanced prostate 
cancer. The most prevalent types of tumors causing NLP are 
colorectal tumors (20 %), sarcomas (16 %), breast tumors 
metastases (11 %), lymphoma (9 %), and cervical tumors 
(9 %) [ 19 ]. The pain is usually constant (exacerbation may 
occur with prolonged ambulation, or sitting, or with the 
Valsalva maneuver), dull, aching, or pressure like, but it is 
rarely burning. It may worsen at night, and patients generally 
have difficulty finding a comfortable position. Furthermore, 
the presence of autonomic symptoms is less frequent; one of 

Chapter 2. Pelvic Pain in Different Cancer Diseases

http://dx.doi.org/10.1007/978-3-319-33587-2_3


22

these, the “hot and dry foot,” [ 20 ] occurs because of the 
involvement of the sympathetic components of the plexus. 
NLP is a very disabling cancer complication, because of the 
difficulty to treat pain, the sensory loss, and the gait abnor-
malities, caused, for instance, by the drop of the foot and by 
the peripheral edema. Malignant psoas syndrome is a subtype 
of NLP characterized by severe pain due to proximal lumbo-
sacral plexopathy, painful fixed flexion of the ipsilateral hip, 
and radiologic or pathologic evidence of malignant involve-
ment of the ipsilateral psoas major muscle [ 21 ]. 

 A special issue of chronic pelvic pain refers to the so- 
called frozen pelvis syndrome. This clinical condition is the 
most extensive form of advanced endometriosis, in which 
fibrotic nodules and deeply infiltrative endometriosis replace 
pelvic soft tissues with high-density fibrosis. Consequently, a 
frozen pelvis causes pain and discomfort due to the nature of 
the adhesions pulling on other organs. Usual functions such 
as a bowel movement, emptying the bladder, menstruation, 
and sex are extremely painful due to the restrictive nature of 
scarring and altered anatomy. Bowel obstruction, hydrone-
phrosis, hydroureter, bladder dysfunction, and involvement 
of pelvic nerves are frequently due to partial or incomplete 
frozen pelvis. Although endometriosis is the main cause, 
other extensive pelvic disease lead to a frozen pelvis, includ-
ing infection [ 22 ], surgery, benign growths, RT, and malignant 
growths. Among the cancer diseases, locally advanced neo-
plastic forms of rectal cancers and recurrence are common 
causes of frozen pelvis [ 7 ]. Malignant growths of the adnexa, 
such as ovarian carcinoma, may involve an extensive adhe-
sive disease and fibrosis of the reproductive organs and adja-
cent structures. In contrast, carcinomas of the endometrium 
and cervix generally do not present with a frozen pelvis. 

 Symptoms of frozen pelvis depend on the different degrees 
of pelvic organ involvement and may include painful 
 intercourse or pain associated with sexual activity, severe 
menstrual cramps, pelvic pain apart from menses, painful 
bowel movements, bloating, constipation, painful, and fre-
quent urination. Additionally, the involvement of pelvic 
nerve structures can lead to intractable neuropathic pain.    
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          Cancer pain is mostly disease related; however, considering 
that the cancer incidence increases and the survival improves, 
thanks to the better oncological management, there is an 
increasing number of patients living with the long-term 
effects of treatments and potentially curative and/or pallia-
tive cancer treatments, including surgery, chemotherapy, and 
radiotherapy. These could be associated with chronic specific 
or unspecific iatrogenic pain syndromes, which have often a 
difficult and specific management especially when they are 
simultaneous with the cancer-induced pain syndromes. 

 Aggressive treatments of malignant disease may produce 
unavoidable toxicities to normal cells, through direct lethal 
and sublethal damage to the tissues, attenuation of immune 
and other protective systems, and interference with normal 
healing. Understanding of mechanisms associated with this 
complication continues to increase. Unfortunately, there are 
no effective agents or protocol to prevent toxicity. 

 The appearance of a new painful condition and/or the 
clinical variation of a well-known pain syndrome during the 
progress of the disease are more often connected with cancer 
recurrence and considered suggestive of cancer development. 
This gap causes an underestimation of the iatrogenic pain 
syndromes associated with cancer therapy and the delay in 
their diagnosis and treatment. 

 The chronic treatment-related pain syndromes are persis-
tent painful complications of a cancer treatment, in which pain 
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is more commonly due to a neural injury. In some cases, these 
syndromes occur long after the therapy, so it is difficult to carry 
out a differential diagnosis between any recurrence of pelvic 
cancer diseases and a complication of previous therapy. 

 Neurological evaluation and management of patient 
scheduled to undergo chemotherapy or radiotherapy should 
occur as early as possible before their beginning. To maximize 
outcomes, the oncology team should clearly advise pain spe-
cialist on the patient’s medical status and the oncology treat-
ment plan. In turn, the care team should delineate and 
communicate a plan of care for pain management before, 
during, and after cancer therapy. 

3.1     Chemotherapy-induced Peripheral 
Neuropathy 

 Chemotherapy may cause both peripheral neurotoxicity, con-
sisting mainly of chemotherapy-induced peripheral neuropathy 
(CIPN), and central neurotoxicity, ranging from minor cogni-
tive deficits to encephalopathy with dementia or even coma. 

 In pelvic cancer diseases, the knowledge of the features of 
CIPN and chemotherapy-related pain syndromes is a para-
mount issue because many drugs used by oncologists could 
involve neurotoxicity among their side effects. The occur-
rence of this “unexpected pain” adds itself to underlying dis-
ease’s painful symptoms, so the pain becomes extremely 
difficult to treat. 

 Park et al. [ 1 ] estimated that up to 40 % of cancer survivors 
may experience permanent symptoms and disability from 
CIPN, and approximately 20–40 % of patients with cancer 
who receive neurotoxic chemotherapy (e.g., taxanes, plati-
nums, vinca alkaloids, bortezomib) will develop painful CIPN 
[ 2 ]. Consequently, CIPN is a one of the most common and 
severe cancer treatment-related adverse effect associated 
with pain. This therapy-related complication refers to periph-
eral nerve damage, which develops following the treatment 
with neurotoxic chemotherapy agents. The vinca alkaloids, 
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platinum compounds, taxanes, epothilones, and eribulin are 
widely used as adjuvants or primary treatments for ovarian, 
testicular, breast, colorectal, hematological, and head and 
neck malignancies [ 3 ]. For example, despite bortezomib is a 
novel agent in treating multiple myeloma, bortezomib- 
induced peripheral neuropathy (BIPN) is one of the most 
common, with an incidence of CIPN up to >80 %, and severe 
toxicities of this drug resulting in dose reduction or drug dis-
continuation [ 4 ]. In multiple myeloma, immunomodulatory 
drugs, consisting of an antineoplastic class such as thalido-
mide and its derivatives lenalidomide and pomalidomide, are 
also used. Neurotoxic adverse effects of thalidomide include 
peripheral neuropathy and central neurotoxicity (usually 
sedation and somnolence), and they are known to occur in 
more than 10 % of patients. The most common toxicity is a 
predominantly sensory axonal neuropathy, clinically mani-
fested by numbness and paresthesia in the extremities [ 5 ,  6 ]. 

 Little is known about the pathophysiology of CIPN. For 
instance, animal studies suggest that BIPN probably is the 
result of moderate pathological changes in Schwann cells and 
myelin, of the axonal degeneration in all three major primary 
afferent fibers: Aβ, Aδ, and C [ 7 ], and dorsal root ganglia 
(DRG) neuron changes [ 8 ]. Additionally, the promotion of 
microtubule polymerization and inhibition of depolymeriza-
tion leading to inhibition of axonal transport within neurons 
are involved in taxanes neurotoxicity [ 9 ]. However, different 
underlying mechanisms have been proposed for different 
classes of anticancer drugs. 

 Whatever the precise mechanism, neurotoxic chemother-
apy agents usually cause a progressive axonal neuropathy, 
combined or not with DRG neuronal cell body changes, 
which finally may lead to disabling symptoms and signs. The 
most common symptoms reported by patients include 
 sensory symptoms of numbness and tingling, followed by 
burning, shooting, throbbing, and stabbing feelings, felt 
mainly on hands and feet. Occasionally, CIPN is character-
ized by severe pain, structuring the painful CIPN, whose 
management becomes a very hard task. In addition, patients 
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with CIPN may experience motor neuropathy, conditioning 
rarely the motor nerve function, as motor weakness, auto-
nomic dysfunction, and even cranial nerve involvement may 
occur [ 10 ,  11 ]. 

 The onset time, the duration, and the features of CIPN 
symptoms vary significantly between chemotherapeutic 
agents. Oxaliplatin induces an acute neurotoxicity arising 
hours to days following its infusion but usually reversible 
immediately or at 6–8 months after therapy interruption. 
Many times, the oxaliplatin toxicity persists and advances 
during the 2–6 months post-therapy provoking a pain growth 
[ 11 ,  12 ]. Classically, CIPN occurs within 24–72 h following 
taxane administration and, in most cases, is reversible upon 
prompt discontinuation of the offending agent [ 13 ]. Among 
taxanes, paclitaxel can induce peripheral neuropathy which 
generally begins as an acute (within 24–72 hours) and resolv-
able (within months) pain syndrome [ 14 – 16 ]. BIPN usually 
occurs within the first 5 cycles of bortezomib and may 
resolve between 3 and 48 months after the discontinuation 
of the drug [ 4 ]. The severity of the neuropathy induced by 
thalidomide has been related to the duration of the treat-
ment rather than the cumulative drug dosage, indeed, the 
incidence of neurotoxicity averaging 75 % after long-term 
treatment [ 17 ]. 

 Generally, CIPN is a temporary manifestation; neverthe-
less, in a third of cases, it represents a permanent side effect 
of the chemotherapy treatment employed. Painful CIPN can 
also persist from months to years after chemotherapy conclu-
sion, leading to significant challenges for cancer survivors 
because of its negative influence on functional activity and 
QoL [ 18 ]. It is associated with high levels of distress, depres-
sion, anxiety, and fatigue, affecting patients’ social  relationships 
[ 19 ]. Moderate to severe CIPN-associated pain has a deleteri-
ous effect on patients’ lives causing significant physical limi-
tations during domestic, work, social, and leisure activities 
[ 20 ]. The pain also produces sleep disorder altering the circa-
dian rhythm and increasing the psychological distress. 
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 Diabetes, peripheral vascular disease, nutritional deficien-
cies, alcoholic and nonalcoholic liver disease, amyloidosis, and 
HIV are associated with neuronal damage risk [ 21 ]. Black 
race is an independent risk factor for CIPN especially taxane 
based. African-American women have a threefold increased 
risk of dose-limiting CIPN than white women when treated 
with paclitaxel for breast cancer. Actually, poor evidences 
show that genetic polymorphisms (FGD487, CYP2C8 gene, 
and Fanconi anemia complementation group) are linked with 
different developments of CIPN, principally paclitaxel based, 
and more studies are needed to confirm that [ 22 ,  23 ]. 

 The assessment of extent and severity of CIPN should be 
implemented with simple, valid, reproducible tools. However, 
pain assessment alone is probably not the best outcome mea-
surement tool, and a more specific tool should include com-
posite outcomes including the full complexity of CIPN 
symptoms, such as positive symptoms (pain, paresthesia, and 
dysesthesia) and negative ones (numbness) [ 24 ]. It should 
involve a combination of:

    1.    Measures of impairment: nerve conduction studies; light 
touch using the 10 g monofi lament and vibration sense 
with the Rydel-Seiffer tuning fork tests; Peripheral 
Neuropathy Scale (PNS); National Cancer Institute-
Common Toxicity Criteria (NCI-CTC), etc.

      2.    Level of activity and participation: Total Neuropathy Score 
or Calibrated-overall Disability Score.

      3.    Quality of life: European Organization for Research and 
Treatment of Cancer (EORTC) 30-item questionnaire for 
cancer patients (QLQ-C30); EORTC 20 items CIPN- 
specifi c quality-of-life questionnaire (QLQ-CIPN20); 
Brief Pain Inventory (BPI); and Brief Pain Inventory- 
Short Form (BPI-SF).   

   4.    Pain assessment: physical examination, Visual analogue 
scale (VAS); Numerical rating scale (NRS); Verbal rating 
scale (VRS); etc.    
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  Individually, all these tools are deficient to define accu-
rately all the features of CIPN and the pain experience asso-
ciated, so acceptable validity assessments are often obtained 
through the correlation among the measures [ 25 ]. 

 Frequently, there is a lack of information or an underre-
porting of CIPN-associated pain. The patients are inade-
quately knowledgeable about the side effect/condition by the 
healthcare team before the start of the chemotherapy [ 26 ]. 
CIPN was unexpected; patients do not remember anyone 
explaining to them the possibility that chemotherapy induces 
permanent and disabling neuropathy that causes severe pain 
difficult to manage [ 27 ]. The effect of this is a delay in real-
izing and communicating to the healthcare team about their 
pain and other symptoms, often exchanged with other medi-
cal conditions, and the fear that the clinicians would not 
believe them. Furthermore, many patients consider CIPN a 
short-term, temporary, or reversible condition, an expected 
and accepted consequence of cancer treatments; they give a 
lower importance to it [ 28 ]. Patients underreported their 
symptoms because they understand that chemotherapy could 
be reduced or stopped prematurely as a consequence of the 
CIPN, compromising their improvement of cancer disease 
and their healing process and survival. 

 On the other hand, despite patients’ report, clinicians often 
understimate the importance to assess CIPN-associated pain 
and consequently many patients self-manage their pain [ 29 ]. 
All these conditions, delaying the report of the pain and other 
CIPN symptoms when the neural damage is severe or irrevers-
ible, facilitate the development of a chronic pain syndrome. 

 Because CIPN is mostly a dose-limiting side effect of the 
chemotherapy agent, the early detection of CIPN-associated 
pain has a great importance to prevent the chronic pain syn-
drome, and the treatment regimen can be rapidly changed to 
obviate this adverse effect. Unfortunately, there are no strong 
recommendations for clinical practice regarding established 
agents to prevent CIPN, other than decreasing the dose or 
duration of the administration of the cytotoxic agent. 
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 Management of CIPN mainly consists of cumulative dose 
reduction or lower dose intensities, especially in patients who 
are at higher risk to develop neurotoxic side effects or in 
patients who already have neuropathic symptoms due to dia-
betes mellitus, hereditary neuropathies or earlier treatment 
with neurotoxic chemotherapy, and then who are more vulner-
able for the development of this therapy-related complication. 

 Data on neuroprotective agents to use for the CIPN pre-
vention are still discussed. Although several nerve growth 
factors, glutathione, and amifostine hold promise as possible 
neuroprotective factors, the clinical data on these drugs are 
still limited [ 4 ,  30 ]. Amifostine has been proposed to prevent 
taxane-based neuropathy, but it has a poor effectiveness and 
it increases nausea and vomiting [ 31 ]. Several randomized 
clinical trials showed the protective effects and benefits of 
glutathione (GSH) against platinum-based neurotoxicity and 
the use of  N -acetylcysteine [ 32 ], an antioxidant that increases 
serum GSH concentrations, induces a reduction in incidence 
and severity of neuropathy, and improves nerve conduction 
[ 33 ,  34 ]. On the contrary, GSH is not an effective agent in the 
prevention of taxane-induced CIPN [ 35 ]. 

 The use of nimodipine, a calcium-channel antagonist, in 51 
patients with ovarian cancer demonstrated an augmentation 
of nausea and vomiting and a subsequent poor compliance to 
the therapy [ 36 ]. 

 Several nutraceuticals have shown promise for CIPN pre-
vention caused by selective neurotoxic chemotherapeutic 
agents. For this purpose, Vitamin E was tested together with 
cisplatin administration [ 37 ], Vitamin B6 with hexamethyl-
melamine [ 38 ], and omega-3 fatty acids seem to be efficient 
neuroprotective agents for the prophylaxis of paclitaxel- 
induced peripheral neuropathy [ 39 ]. Nutrients and herbal 
medicines, such as curcumin, chamomile, sweet bee venom, 
and the combination of Asian herbal medicines, also showed 
promise as protective agents. However, the data were not 
strong enough to recommend its use in clinical practice and 
further investigations in the anti-inflammatory activity and 
prevention of CIPN are required [ 40 ]. 

 Like most neuropathic conditions, post-chemotherapy 
pain tends to respond poorly to opioids or non-steroidal 
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 anti- inflammatory drugs (NSAIDs). The management of 
post- chemotherapy pain includes many drugs used for the 
treatment of other common neuropathic pain conditions, 
such as painful diabetic peripheral neuropathy and post- 
therapeutic neuralgia. However, because of the different 
pathophysiology and symptomatology, drug-related clini-
cally meaningful improvement in other painful neuropathic 
conditions could not be achieved also in painful 
CIPN. Probably, post-chemotherapy pain could respond to 
antidepressants, selective serotonin reuptake inhibitors 
(SSRI) or serotonin–norepinephrine reuptake inhibitors 
(SNRI), in doses below those at which these drugs act as 
antidepressants. The American Society of Clinical Oncology 
Clinical Practice Guideline recommends, for painful CIPN, 
the use of duloxetine in clinical practice [ 21 ], assuming the 
evidence that several phase III studies showed duloxetine as 
an effective treatment for painful diabetic neuropathy [ 41 ]. 
In a randomized placebo-controlled trial in patients with 
CIPN-related pain following paclitaxel or oxaliplatin treat-
ment, the use of duloxetine (60 mg taken orally once daily) 
compared with placebo for 5 weeks resulted in a greater 
reduction in pain, and patients who received oxaliplatin 
experienced more benefit from duloxetine than those who 
received taxanes [ 42 ]. 

 As shown by Durand et al., the SNRI venlafaxine (50 mg 
1 h prior oxaliplatin infusion, followed by 37.5 mg b.i.d. for 11 
days) has clinical activity against oxaliplatin-induced acute 
neurosensory toxicity [ 43 ]. In contrast, a recent Cochrane on 
the use of venlafaxine for neuropathic pain in adults under-
lined that there is no evidence to revise prescribing guidelines 
to promote its use in neuropathic pain, and although this drug 
is generally well tolerated, some evidence demonstrated that it 
could precipitate fatigue, somnolence, nausea, and dizziness in 
a minority of people [ 44 ]. Probably, further studies are needed 
to verify its effectiveness, also when used in painful CIPN. 

 Tricyclic antidepressants such as amitriptyline (10 mg/day 
to start, then dose elevation of 10 mg/week up to 50 mg/day 
if tolerated) and nortriptyline (100 mg/day) have an interme-
diate strength of evidence and low benefits on paresthesia or 
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pain; moreover, trials demonstrated that they do not improve 
QoL [ 45 ,  46 ]. Nonetheless, the rationale to treat patients suf-
fering from CIPN with tricyclic antidepressants is based on 
the limited options and on their well-known efficacy for other 
neuropathic pain conditions. 

 Data about the utilization of lamotrigine are not signifi-
cant, thus the guideline does not recommend it because of 
low effectiveness, also in other neuropathies not caused by 
chemotherapy [ 47 ]. There was no indication that levetirace-
tam was effective in reducing neuropathic pain and it was 
associated with an increase in adverse events [ 48 ]. Other 
antiepileptic drugs, especially the Gamma-Amino Butyric 
Acid (GABA) analogues, gabapentin, and pregabalin, are 
normally used by physicians for painful CIPN because of 
their established efficacy for other forms of neuropathic pain 
and the limited CIPN treatment options, such as the use of 
tricyclic antidepressants. However, a trial ad hoc failed to 
demonstrate any benefit of using gabapentin to treat symp-
toms caused by CIPN compared to placebo [ 49 ]. 
Carbamazepine is probably effective in some people with 
chronic neuropathic pain, so it could be useful to treat pain-
related CIPN. Nevertheless, no trial on carbamazepine in 
patients affected by chronic neuropathic pain was longer 
than 4 weeks nor used outcomes equivalent to substantial 
clinical benefit [ 50 ]. 

 A single trial supported that a topical gel preparation con-
taining baclofen (10 mg), amitriptyline (40 mg), and ket-
amine (20 mg) could represent a valid option for patients 
who have neuropathic pain associated with chemotherapy 
improving the QoL [ 51 ]. Topical capsaicin preparations have 
also been used efficaciously in peripheral neuropathic pain. 
Evidence of its effectiveness in CIPN has not yet been estab-
lished. A promising choice is topical menthol. Menthol, a 
topical cooling agent, selectively activates TRPM-8 receptors 
generally upregulated in sensory nerve injury. A phase II 
clinical trial based on topical 1 % menthol showed that in 
83 % of 29 patients with painful CIPN, pain improvement is 
after 4–6 weeks [ 52 ]. Another study revealed a 10 % decrease 
in 75 % of 27 patients with painful CIPN and 50 % showed 
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over 30 % decrease in self-reported symptoms applying 1 % 
topical menthol twice daily [ 53 ]. Additional studies are 
needed to evaluate the efficacy and safety of a number of 
topical therapies. 

 Overall, no drug can be proposed as a gold standard to 
prevent or treat CIPN [ 54 ], and this side effect is still difficult 
to prevent and control without resorting to dose reduction or 
cessation of chemotherapy treatment. Consequently, there is 
a strong discrepancy between the optimistic results of animal 
studies and the poor outcomes of clinical trials.   

 Practical Suggestions 

•     Considering always during the cancer treatment, the 
development of chemotherapy pain syndrome  

•   Analyze the antineoplastic agents used and their 
neurotoxic effects  

•   Identify the possible patients’ risk factor for increased 
susceptibility to CIPN  

•   Assess the painful CIPN with specific tools  
•   Give adequate information to the patients about 

chemotherapy adverse effects and give serious atten-
tion to their symptoms for the purpose of the early 
detection of CIPN- associated pain and the preven-
tion of a chronic pain syndrome  

•   There are no strong recommendations about the use 
of specific neuroprotective agents  

•   Reduce cumulative dose and utilize lower dose 
intensities  

•   Do not treat painful CIPN with opioids or NSAIDs  
•   Treat painful CIPN with antidepressants especially 

(duloxetine 60 mg taken orally once daily) or anti-
convulsants (pregabalin and gabapentin) after a dis-
cussion with the patients about the limited scientific 
evidence and potential adverse effects or benefits 
and cost.  

•   Considering the use of topical amitriptyline + ket-
amine + baclofen gel or menthol topical therapy    
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3.2     Postradiation Pain Syndromes 

 Radiation therapy (RT) is a treatment of choice in the man-
agement of several cancers; in fact, it is used in at least 50 % 
of cancer patients and plays a critical role in 25 % of cancer 
cures. In particular, it is involved in the treatment of malignant 
pelvic tumors, such as endometrial, cervical, rectal, bladder, 
and anal cancers [ 55 – 57 ], as well as can provide efficient pal-
liation of pain and various symptoms of advanced pelvic can-
cer diseases (see Chap.   6    ). However, acute and late onset 
radiation-induced toxicity is still frequently observed, despite 
recent improvements in radiation techniques [ 58 ]. This is one 
of the main question and greatest challenge for the pain spe-
cialist, by virtue of which several studies on gynecological 
cancer patients indicate that RT is more associated with long- 
term sequelae of pain than surgery and chemotherapy [ 59 ,  60 ]. 

 In contrast with the chemotherapy, the radiation protocols 
typically cause not only acute toxicities, but induce perma-
nent tissue damage that result in lifelong risk for the patient. 
Unlike chemotherapy, however, radiation damage is ana-
tomically site-specific; toxicity is localized to irradiate tissue 
volumes [ 61 ,  62 ]. Degree of damage depends on treatment 
regimen-related factors, which include type of radiation uti-
lized, total dose administered, field size/fractionation, the 
length of follow-up, the assessment method, the type and 
stage of cancer, and several other variables [ 63 ]. Permanent 
radiation-induced damage places the patient at continual risk 
for other sequelae because of the normal physiologic repair 
mechanism compromised. 

 Once the radiation-induced toxicity is developed, the man-
agement of cancer treatment may be challenging due to the 
scarce therapeutic options. Therefore, the prevention of 
radiation-induced toxicity represents a reasonable way to 
avoid a dramatic drop of the QoL [ 64 ,  65 ]. 

 For this purpose, new highly conformal external beam and 
brachytherapy techniques have led to important reductions 
in recurrence and patient morbidity and mortality. The 
Intensity Modulated Radiation Therapy (IMRT) has a strong 
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potential to reduce both acute and chronic RT toxicities by 
decreasing the amount of radiation dose delivered to the 
adjacent normal tissues (the small bowel, bladder, rectum, 
bone marrow, and other organs at risk) than conventional or 
conformal radiotherapy (CRT) [ 66 ]. 

 Mostly, radiation-related pain is a consequence of insuffi-
ciency fractures. The effect of irradiation on bone tissue is not 
completely understood; however, damage occurs at the bone 
matrix and at the cellular as well as the vascular level. This 
may lead to atrophy and further reduction of the functional 
components of the bony structure, making it more suscepti-
ble to insufficiency fractures at weight-bearing areas and then 
to pain. The bony structures of the pelvis lie in proximity to 
the uterine cervix; thus, single or multiple fractures are fre-
quent complication of RT for uterine cervical cancer in older 
women, with a 5-year cumulative prevalence up to 45 % [ 67 ]. 
Irradiation for cervical cancer is not the unique cause of pel-
vic insufficiency fractures and the impact of irradiation varied 
by cancer site, as treatment for anal cancer was associated 
with a higher risk of pelvic fractures, than for cervical cancer, 
or rectal cancer [ 68 ]. 

 Additionally, during RT of tumors in the abdomen or pel-
vis, the intestine is an important normal tissue at risk, and 
chronic radiation enteritis and proctitis are usually reported 
by physicians [ 69 ]. Pelvic radiation disease (PRD) refers to 
gastrointestinal radiation-induced toxicity [ 70 ]. It is a major 
complication of RT and several patient-related risk factors 
have been identified, including diabetes [ 71 ], inflammatory 
bowel diseases (Crohn’s disease and ulcerative colitis) [ 58 ], 
and collagen vascular diseases (scleroderma, systemic lupus 
erythematous) [ 72 ]. Tobacco smoking and a body mass index 
<18.5 kg/m 2  increase the risk of developing radiation-induced 
side effects [ 63 ]. Early radiation enteropathy occurs within 3 
months of radiation therapy and affects the QoL at the time 
of treatment (acute PRD). The main symptoms, such as nau-
sea/vomiting, diarrhea, and abdominal pain, become manifest 
during RT, but usually subside once the course of RT is over. 
Contrarily, chronic PRD occurs more than 3 months after RT 
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and is characterized by malabsorption of nutrients, abnormal 
propulsion of intestinal contents, and chronic abdominal and/
or pelvic pain, the latter due to the bowel stricture, or obstruc-
tion, that often require surgical evaluation [ 63 ,  73 ,  74 ]. It 
represents a highly important issue for long-term cancer sur-
vivors with few therapeutic options and substantial long- term 
morbidity and mortality [ 69 ]. Chronic radiation cystitis after 
RT for bladder, prostate [ 75 ], rectum, or gynecological can-
cers, as well as dyspareunia and other distressful symptoms 
after treatment for early cervical cancer, is also reported [ 76 ]. 

 Other painful complications of pelvic radiation are lumbo-
sacral plexopathies [ 77 ], which are more serious when associ-
ated with concomitant chemotherapy; indeed, the effects of 
radiation correlate with the dose, the technique, and the 
concomitant use of chemotherapy. The mechanism may 
 connect to localized ischemia and subsequent soft-tissue 
fibrosis due to microvascular insufficiency. Doses of above 
1000 centiGray (cGy) could produce pathologic changes in 
Schwann cells, endoneural fibroblasts, vascular cells, and peri-
neural cells. Anterior and posterior nervous roots injury has 
been shown with doses of 3500 Gray (Gy) in rodents. 
However, combined modality therapy may alter predicted 
tolerability and potential for late effects [ 78 ]. Some studies 
demonstrated that radiation-induced lumbosacral plexopa-
thy is typical of uterine, cervical, ovarian, rectal, and testicular 
cancers, as well as in the lymphomas [ 79 ]. The most common 
patients’ clinical presentation is the painless weakness in one 
or both legs. Sensory loss occurs in 50–75 % of patients and it 
becomes more severe with worsening of motor impairment, 
which adds to disability significantly. The pain manifests early 
only in 10 % of patients. It is described like aching, burning, 
pulling, cramping, or lancinating pain [ 80 ]. 

 Generally, the benefits of RT connect with change in pain 
intensity measured by pain scores and pain relief in cancer 
patient; only few trials analyze the increase and the worsening 
of cancer pain. Worsening of symptoms, including pain, has 
been observed following treatments with hormones in patients 
with breast and prostate cancers, influencing the subsequent 
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response to hormonal therapy [ 81 ]. This phenomenon has 
been defined as “flare.” In radiopharmaceutical trials for the 
palliation of painful bone metastases, pain flare has been also 
reported [ 82 ,  83 ]. Palliative radiotherapy has a meaningful 
impact in the treatment of painful osseous metastases (see 
Chap.   6    ). In the Canadian Bone Metastases Trial, pain flare 
was defined as “a two-point increase in the worst pain score 
(0–10) compared to baseline with no decrease in analgesic 
intake, or a 25 % increase in analgesic intake with no decrease 
in worst pain score” [ 84 ]. Pain flare must be distinguished 
from progression of pain by requiring the worst pain score 
and analgesic intake return to baseline levels after the 
increase/flare. According to Loblaw et al. [ 85 ], this paradoxi-
cal pain complication is common after palliative radiotherapy 
for bone metastases, in approximately 40 % of patients [ 86 ], 
and the patients receiving single fraction RT may be at higher 
risk. Re-irradiation for painful pelvic bone metastases causes 
severe pain flare in about 10 % of patients [ 87 ]. 

 The missed assessment of pain and the lacking treatment 
provoke the development of chronic pain syndrome induced 
by RT. The exact prevalence of chronic pelvic pain following 
RT is difficult to estimate, due to the concomitant presence of 
possible confounding factors, including the progression of the 
cancer disease, BTcP, the difficulty to assess pain flare, as well 
as the difficulty to compare because of various methods used 
to assess and analyze pain in different studies. Consequently, 
the assessment of acute pain condition, like pain flare, is of 
paramount importance. Although patient’s self-assessment, 
by recording NRS or VAS values—for instance, before the 
treatment, daily during the treatment, and for 10 days after 
the end of radiation treatment—remains the preferred mea-
sure of advantage, a structured QoL questionnaire with refer-
ence to pain location, timeframes variations, and the 
correlation with the analgesic intake, could be a more reliable 
tool for pain assessment after RT [ 88 – 90 ]. 

 Even if the exact mechanism of pain flare is unknown, it 
may be due to an imbalance between proinflammatory and 
anti-inflammatory cytokines. Prostaglandins are produced at 
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the metastatic site by both cancer cells and responding 
immune cells [ 91 ]. According to this consideration, it has 
shown that dexamethasone (8 mg) just before palliative 
radiotherapy and for 3 consecutive days after treatment—
when pain flare incidence is highest—is an effective prophy-
lactic agent in the prevention of radiation-induced pain flare 
in patient with bone metastases [ 92 ]. A recent randomized 
placebo-controlled, phase III trial showed that two 4 mg 
dexamethasone tablets taken orally at least 1 h before the 
start of radiation treatment are able to prevent this complica-
tion [ 93 ]. In the same way, preemptive methylprednisolone 
infusion (5 mg/kg) just before initiation of short-course RT 
and in patients with vertebral metastases during the 2-week 
follow-up period demonstrated a significant reduction in pain 
score, incidence, and duration of pain flare, a significant 
improvement in most of the elements of functional status of 
the BPI and in the motor status of patients [ 94 ].   

 Recommendations 

•     Implement accurate physical examination during 
radiation therapy  

•   Considering the “pain flare phenomenon” and record 
pain before the treatment, daily during the treat-
ment, and for 10 days after the end of radiation 
treatment  

•   Use new highly conformal radiation techniques to 
reduce acute and late toxicities  

•   Evaluate the preemptive therapy with dexametha-
sone (4 or 8 mg) or methylprednisolone infusion 
(5 mg/kg) to reduce the “pain flare phenomenon”  

•   Decrease the total dose administered and the dura-
tion of treatment, change the type of radiation uti-
lized and the chemotherapy associated  

•   Realize adequate follow-up examining all the appa-
ratus that should involve in late RT complications    
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3.3     Chronic Postsurgical Pain 
and Postsurgical Pain Syndromes 

 Chronic postsurgical pain (CPSP) and iatrogenic pain syn-
dromes have been established to be a paramount problem 
following surgical procedures [ 95 ]. Many common interven-
tions such as mastectomy, cesarean section, hysterectomy, 
amputation, cardiac surgery, hernia repair, cholecystectomy, 
hip replacement, and thoracotomy are recognized as causes 
of chronic pain and postsurgical pain syndrome [ 96 ,  97 ]. 

 Several risk factors have been identified for the develop-
ment of CPSP. They are related to surgery, patient, and con-
comitant treatments, such as radiotherapy and chemotherapy. 
All these risk factors can interfere also during pelvic cancer 
surgery [ 98 ]. 

 The risk factors for CPSP can be divided into [ 95 ]:

    1.     Preoperative factors : Genetic predisposition; female gen-
der; younger age (adults); obesity; pain, moderate to severe, 
lasting more than 1 month; ineffi cient diffuse noxious 
inhibitory control (DNIC); psychological vulnerability and 
anxiety; and repeated surgery. Concomitant treatments, 
such as radiotherapy and chemotherapy, can increase the 
risk of chronic pain.   

   2.     Intraoperative factors:  Kind of surgical approach and its 
risk of nerve injury.   

   3.     Postoperative factors:  Pain (acute, moderate to severe), 
psychological vulnerability, anxiety and depression, radia-
tion therapy to area, adjuvant chemotherapy.    

  Some of these factors, such as genetic predisposition and 
gender, are not modifiable. In regard to genetic background, 
it is well recognized that genetic polymorphism influences 
the metabolism of analgesic drugs, and then the pain percep-
tion [ 99 ,  100 ], so it has a big role in causing the CPSP. Actually, 
the development of this area of study is still inadequate to 
allow systematic genotype screening to identify populations 
at risk of developing CPSP. For instance, Zubieta JK et al. 
[ 101 ] showed experimentally that genetic polymorphisms of 
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catecholamine- O -methyltransferase (COMT) are associated 
with altered sensitivity to pain and the melanocortin-1 recep-
tor gene, associated with red hair and fair skin, has been 
identified as one that confers greater female-specific k-opioid 
analgesia [ 102 ]. Moreover, the polymorphisms of the cyto-
chrome P450 enzymatic pathway influence the metabolism of 
medications and then of analgesics too [ 103 ]. Recent reviews 
in pain genetics estimate that chronic pain heritability ranges 
from 30 to 70 but the genes responsible have yet to be identi-
fied [ 104 ,  105 ]. The candidate pain genes include genes 
encoding for ion channels, neurotransmitter enzymes, recep-
tors, transporters, transcription factors, and hormone 
 receptors, such as KCNSI (encoding the s1 subunit of a volt-
age-dependent potassium channel), CACNG2 (encoding the 
gamma subunit 2 of a voltage-gated calcium channel), and 
the P2RX7 gene (encoding the P2X7 purinergic receptor, an 
ionotropic adenosine-triphosphate-gated receptor that oper-
ates purinergic synapses in the CNS) [ 106 – 108 ]. 

 Female population present an incidence of CPSP with a 
ratio of 2:1 compared with men [ 95 ,  98 ], and older age seems 
protective, but young surgical patients are more prone to 
develop CPSP [ 95 ,  98 ]. Psychological (fear, past memories), 
social (work and life setting), and economic factors play also 
an important role [ 109 ,  110 ]. A complicated psychosocial 
personality contributes to amplify and exaggerate the pain 
experience and induces changes to mood and behavior. 
Catastrophizing, a tendency to exaggerated pessimism about 
outcome, predicted phantom pain up to 2 years after ampu-
tation [ 111 ,  112 ]. Preoperative anxiety is also correlated with 
postoperative pain experience, as it seems to predispose to 
more intense postoperative pain during the first day after 
surgery [ 113 ]. 

 According to the hypothesis which considers an algesic 
proinflammatory priming necessary for the development of 
CPSP, several clinical conditions involving modifications of 
the proinflammatory/anti-inflammatory balance can predis-
pose to the development of CPSP [ 114 ]. These clinical condi-
tions include a preexisting pain (not necessarily related to the 
surgical site), a history of an inflammatory process in the area 
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of surgery, and conditions such as irritable bowel syndrome, 
fibromyalgia, and Raynaud disease [ 115 ,  116 ]. 

 One of the most fundamental predictive factors of CPSP is 
the intensity of acute postoperative pain. Indeed, patients 
suffering intense postoperative pain are more prone than 
others who develop CPSP [ 117 ]. 

 Altered function of endogenous pain modulation should 
be the reason for the chronic pain syndrome. DNIC refers to 
an endogenous central pain modulatory pathway which is 
able to modulate pain signaling at the spinal and supraspinal 
level and is likely to be under the influence of higher cortical 
structures. It occurs when response from a painful stimulus is 
inhibited by another, often spatially distant, noxious stimulus. 

 Endogenous pain modulatory systems appear to be dys-
functional in many chronic pain conditions such as fibromy-
algia, irritable bowel syndrome, and temporomandibular 
disorder. Impairments and individual difference in descend-
ing pain modulation are involved in the development of 
chronic pain conditions [ 118 ,  119 ]. 

 Intraoperative factor refers to the surgical technique uti-
lized and the risk associated to nerve injury. Invasive proce-
dures, long-lasting surgery, or surgery in a previously injured 
area, for example, increase the risk of CPSP [ 120 ]. Breast and 
thoracic surgeries, for example, play a role in intraoperative 
nerve injury through the dissection of intercostobrachial and 
intercostal nerves, respectively. Many operations do not 
involve transection of nerve trunks, but nerve injury may 
occur by stretching or crushing of nerves during tissue retrac-
tion or in cutting skin, viscera, fascia, muscles, and joints, all 
of which are innervated by sensory nerves [ 121 ]. However, 
not only the nerve transection leads to chronic pain [ 97 ] but 
also the duration of surgery influences the development of 
CPSP, as operations lasting >3 h are associated with an 
increased risk [ 122 ,  123 ]. 

 A review showed that risk factors of chronic postoperative 
pain following hysterectomy are preoperative pelvic pain, 
previous cesarean section, other pain problems, and high 
intensity of acute postoperative pain. The type of surgery 
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(i.e., abdominal or vaginal hysterectomy) does not influence 
chronic pain. The author concluded that probably the under-
lying individual susceptibility to pain is more important than 
the nerve injury itself for the development of chronic pain 
after hysterectomy [ 124 ]. 

 CPSP is a pain syndrome that occurs after not only exten-
sive but also simple procedures. The criteria for this diagnos-
tic entity were established by the International Association 
for the Study of Pain (IASP) in 1999 [ 125 ]. CPSP develops 
postoperatively and lasts for at least 2 months in the absence 
of other causes for pain (e.g., recurrence of malignancy, 
chronic infection, and so on). Pain continuing from a preex-
isting disease is not considered as CPSP [ 126 ]. 

 Inflammatory pain during surgery occurs because the 
trauma leads to the release of inflammatory mediators (cyto-
kines, bradykinin, and prostaglandins) from the injured and 
inflammatory cells at the site of tissue damage. These media-
tors activate intracellular signaling pathways and the phos-
phorylation of ion channels and receptors localized at 
nociceptors’ membrane, reducing nociceptors’ threshold, and 
the intensity of the peripheral stimulus needed to activate 
them. This hypersensitivity results in a reduction of pain 
threshold at the site of injury (peripheral sensitization) [ 127 ]. 
Nociceptors demonstrate reversible plasticity in response to 
inflammatory mediators. Nociceptive stimuli are transduced 
into electrical impulses that are carried to the spinal cord via 
primary afferent Aδ and C fibers. The secondary afferent neu-
rones are in the dorsal horn of the spinal cord and carry 
impulses to higher centers via the contralateral spinothalamic 
and spinoreticular pathways. Central processing of impulses 
implicates the pain experience. Reversible changes in the 
properties of the peripheral and central nervous systems pro-
duce the increased pain hypersensitivity, characteristic of 
inflammatory pain [ 128 ]. On the other hand, central sensitiza-
tion refers to a synaptic plasticity in the spinal cord generated 
by intense noxious stimuli on the spinal cord and by humor 
signals of the inflamed area [ 129 ]. In the dorsal horn neurons, 
ion channels and receptors increase their function; some 
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hours after tissue injury, there is altered gene transcription 
that augments the release and action of excitatory transmit-
ters and reduces inhibitory transmitters. All these changes 
amplify the pain signaling and in a short latency (minutes) 
increase neuronal excitability that, although fairly long lasting 
(days), are reversible. After induction of central sensitization, 
the neurons have more responsiveness to synaptic inputs, 
including those elicited by innocuous stimuli, exacerbating the 
pain transmission. The abnormal response involves also the 
surrounding uninjured tissue (secondary hyperalgesia) [ 130 ]. 

 In most affected patients, postsurgical chronic pain refers 
to a neuropathic pain mechanism, resulting from peripheral 
nerves or plexus injury [ 131 ,  132 ]. Differentiation of neuro-
pathic from non-neuropathic causes of postsurgical pain is 
fundamental for the design of effective strategies to prevent 
and treat the conditions. Major nerves trespass the surgical 
field of most of the surgical procedures associated with 
chronic pain, and nerve damage plays an important role, or 
probably is a prerequisite, for the development of 
CPSP. Unlike the synaptic plasticity produced by inflamma-
tion, lesions to the peripheral nervous system can produce 
persistent maladaptive plasticity. Damage to the afferent 
transmission system causes partial or complete sensory loss; 
however, a paradoxical spontaneous pain, dysesthesia, and 
hypersensitivity, including allodynia, hyperalgesia, and hyper-
pathia, appear because of the ectopic pacemaker-like activity 
of injured nerves and nearby uninjured nerves [ 133 ]. 

 Chronic pain syndromes after surgery for pelvic cancer 
diseases include a variety of well-recognized painful syn-
dromes, such as  lumbosacral plexopathies,  the  phantom rec-
tum , and the  pelvic floor tension myalgia . 

 Postsurgical lumbosacral plexopathies can manifest the 
features of cancer-related (NLP) or postradiation plexopa-
thies with neuropathic pain and somatic as well as autonomic 
symptoms. This complication has been reported to be caused 
by several factors, including direct surgical damage (e.g., wide 
dissection neighboring the psoas muscle), intraoperative isch-
emic damage (e.g., prolonged retraction and pressure), post-

Chapter 3. Pain Syndromes Associated with Cancer Therapy



45

operative hematoma or abscess, or scar development in the 
long term. Clinical reports suggest that, among the kind of 
surgery, gynecological operations through the abdominal 
approach and renal operations have a higher risk to develop 
this surgical complication. The clinical presentations depend 
primarily on the extension of the lesion. In a lumbar plexus 
lesion, loss of strength in hip flexion, knee extension, and leg 
adduction occurs. Hypoesthesia compatible with L2–L3–L4 
dermatomes is detected in the anterior and internal regions 
of the hip. In a sacral plexus lesion, on the other hand, loss of 
strength in hip extension, knee flexion, and dorsal and plan-
tar flexions of the foot are detected. There may also be uri-
nary and/or stool incontinence. Sensory failure is associated 
with L5 and sacral dermatomes. Moreover, a bilateral lesion 
can cause incontinence and impotence [ 134 – 138 ]. 

 Phantom rectum pain syndrome occurs in approximately 
18 % of patients who undergo the rectum’s abdominoperi-
neal resection [ 139 ]. Normally, pain occurs within the first 
week after amputation, but this kind of stump pain may occur 
at the surgical site also several months or years after the 
amputation. Although phantom rectum is relatively common, 
symptoms are usually mild and resolve spontaneously in 
50 % of cases in time. However, in some patients, phantom 
rectum pain can be persistent, and in other patients it can 
manifest as lancinating, burning, pulsating, crushing, and/or 
stinging pain. It is most commonly referred to the sacrococ-
cygeal and perianal surgical area and can be exacerbated by 
movements. Whatever the degree of pain, this bizarre phe-
nomenon has a deleterious effect on patients’ daily function-
ality [ 140 ]. The experience of phantom rectum pain can be 
distressing, as it is quite difficult to define a specific treatment 
due to the complexity and poor understanding of the condi-
tion. Pharmacological approaches may include attempts with 
antidepressants, muscle relaxants, opioids, or antiepileptic 
drugs. It is possible to try anesthetic interventions, such as 
perianal lidocaine injections, epidural analgesia, intrathecal 
morphine pump, or implanted spinal stimulation, but the 
results are not guaranteed. 
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 The pelvic floor injury correlated with the pelvic surgery 
can cause pelvic floor tension myalgia. This pain condition is 
the main somatic cause of chronic pelvic pain in patients 
with negative findings on laparoscopy and probably it is 
linked to dyspareunia, urinary urgency/frequency, interstitial 
cystitis, vulvodynia, anismus, coccydynia, and generalized 
pelvic pain [ 141 ]. 

 Pelvic floor tension myalgia is characterized by a short-
ened, hypertonic pelvic floor with myofascial trigger points 
throughout the musculature. These trigger points generally 
refer pain to the lower abdomen, suprapubic region, hips, 
perineum, tailbone, and/or lumbosacral region [ 141 ]. 

 These syndromes are an important problem in terms of 
personal impact and economic implications. While CPSP syn-
dromes are very difficult to treat, more effective is the devel-
opment of a preventive strategy [ 141 ], as well as their early 
detection and treatment. It may be possible to reduce the risk 
by giving consideration to surgical approach, pain manage-
ment, and psychological predisposition. 

 The surgery should preserve nerve roots and produce 
minimal tissue inflammation to decrease the incidence of 
CPSP. Minimally invasive techniques should be used not only 
in thoracic and cardiac surgeries but also in pelvic cancer 
surgery. Laparoscopic surgery may reduce the risk of intraop-
erative nerve damage and pain compared with open surgery 
[ 142 ]. In advanced stages of cervical cancer, minimally inva-
sive surgery can offer ovarian transposition, with intent to 
prevent actinic castration, without modifying the beginning 
and the extension of radiotherapy and chemotherapy [ 143 ]; 
extraperitoneal laparoscopy or robotic-assisted laparoscopy 
is manageable and a comfortable technique [ 144 ]. However, 
other researches are needed to estimate the clinical effective-
ness of these approaches for the prevention of CPSP [ 145 ]. 

 Pharmacologic management for the prevention of CPSP 
includes anticonvulsants, NSAIDs,  N -Methyl-D-Aspartate 
(NMDA) receptor antagonists, local anesthesia, and multi-
modal analgesia. 

 According to the available literature, perioperative use of 
gabapentin could be effective in preventing CPSP [ 146 ]. 
However, Chaparro et al. [ 147 ] suggested that the use of 
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gabapentin for 3-month postoperative pain is equivalent to 
placebo. In two studies, postoperative pain scores were sig-
nificantly lower in the gabapentin group compared with both 
the ketamine and control groups at 3- and 6-months follow-
 up, following hysterectomy and inguinal herniorrhaphy, 
respectively [ 148 ,  149 ]. These discrepancies between studies 
are probably the result of the heterogeneity of the surgical 
populations studied and surgical procedures. 

 Pregabalin is structurally analog to gabapentin but it has 
greater analgesic potency and a more favorable pharmacoki-
netic profile relative to gabapentin. In Chaparro et al.’s [ 147 ] 
systematic review, two studies demonstrated a significant 
benefit of pregabalin as compared to placebo. In contrast, a 
new multicenter, randomized, double-blind, placebo- 
controlled trials analyzing the efficacy and safety of 150 or 
300 mg/die in three different surgical models (elective ingui-
nal hernia repair, elective total knee arthroplasty, or total 
abdominal hysterectomy) showed that there are no signifi-
cant differences between pregabalin and placebo in regard to 
pain intensity in each of them [ 150 ]. 

 NSAIDs can reduce the incidence and the severity of 
CPSP, thanks to their anti-inflammatory action. Nevertheless, 
clinical trials are heterogeneous and differ in type of drug 
used, follow-up time point, and pain outcomes. 

 Ketamine is an NMDA receptor antagonist. The NMDA 
receptor plays a critical role in both the induction and main-
tenance of central sensitization and pathologic pain [ 151 ]. 
Therefore, ketamine reduces pain and analgesic consumption 
through the prevention of NMDA-mediated sensitization of 
spinal cord dorsal horn neurons. It also acts as an analgesic via 
activation of descending inhibitory monoaminergic pain path-
ways and prevents opioid-induced hyperalgesia (a paradoxi-
cal increased sensitivity to painful stimuli in a patient receiving 
opioids) and acute opioid tolerance [ 152 ]. The majority of 
trials identified used pre-incisional loading doses of ketamine 
ranging from 0.15 to 1 mg/kg, plus an intraoperative infusion. 
Contrarily, in men undergoing radical prostatectomy under 
general anesthesia preoperatively, low-dose administration of 
i.v. ketamine did not reveal significant difference among 
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groups in pain incidence, intensity, or morphine consumption 
when compared with post-incisional administration of ket-
amine or a saline control condition [ 153 ]. The difference of 
clinical data could be due to the different timings of observa-
tion. Indeed, while ketamine showed a weak result 3 months 
after surgery, a more incisive effect in the decrease of 
CPSP incidence was found for ketamine 6 months following 
surgery [ 147 ]. 

 For CPSP, local anesthetics may have clinical utility 
through early interruption of sensory information to the dor-
sal horn of the spinal cord [ 154 ]. Katz and Cohen suggested 
that the short-term beneficial effects of preventive epidural 
analgesia on acute postoperative pain and morphine con-
sumption are associated with lower levels of pain disability 
approximately 3 weeks after major gynecologic surgery by 
laparotomy. By 6 months after surgery, there were no differ-
ences of all the measured outcomes [ 155 ]. 

 Multimodal pain regimens tailored to specific surgical pro-
cedures should be adopted to prevent CPSP and the develop-
ment of pain syndrome. The use of different classes of 
medication to target different peripheral and CNS mecha-
nisms could reduce acute postoperative pain and opioid anal-
gesic requirements postoperatively. Multimodal analgesia has 
positive preventive effects at 3 months and the other at 1 year 
following surgery [ 156 ,  157 ]. 

 A recent study demonstrated a reduction in total symp-
toms in patients with refractory chronic pelvic pain syn-
drome, who voluntarily decrease medication use, utilizing a 
protocol, approved by FDA, of pelvic floor myofascial trigger 
point release with an internal trigger point wand and para-
doxical relaxation therapy [ 158 ]. Probably, a similar strategy 
can also be applied to CPSP. 

 Summarizing, as postsurgical pain syndromes are usually 
hard to treat, prevention is important. Consequently, improv-
ing the management of acute postoperative pain and mini-
mally invasive surgical approaches are the most effective 
strategies which may prevent CPSP.      
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          While pain is a highly subjective experience, its management 
necessitates objective standards of care. Consequently, patient’s 
painful experience assessment is a crucial moment during pain 
management and makes it efficient [ 1 ]. Patient assessment refers 
to the complete history and features of the painful experience 
achieved through questions about location, duration (constant 
or intermittent), onset, radiation, associated symptoms, severity, 
quality (e.g., sharp pains, cramping, dull aching pain), and allevi-
ating and aggravating factors [ 2 ]. In the latter case, a key step 
in pain assessment is the evaluation of the effectiveness of phar-
macologic and non-pharmacologic therapy. Moreover, we must 
investigate on other factors, like movement, bowel movements, 
physical therapy, activity, sexual activity, mental anguish, 
 depression, sadness, that may cause or intensify the pain. 

 The physical examination should include a thorough neu-
rological examination, while the psychosocial assessment is 
important to discriminate pain in the context of other non- 
pain symptoms (e.g., anxiety, mood, sleep, cancer-related 
fatigue) and suffering [ 3 ]. 

 A special issue in the pain management concerns the pain 
assessment tools used to elicit responses by patients about 
their comfort or discomfort, to enhance the clarity in com-
munications, and to support an individualized pain manage-
ment program. For this purpose, physicians can use a wide 
range of tools, divided into unidimensional and multidimen-
sional scales [ 4 ]. 

    Chapter 4   
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 Unidimensional scales fill this role by providing fast (often 
one item) measures of pain; they can be administered multi-
ple times with minimal administrative effort. The most com-
monly used unidimensional tool is the NRS. Although 
variations exist, the instrument typically consists of scores 
from 0 to 10 (or 0–100), with the far left being described as 
“no pain” and the far right described as “worst pain imagin-
able.” The NRS has the advantage of being administered 
verbally, thus not requiring patient mobility. VAS is an easy- 
to- use psychometric response scale alternative to the NRS. The 
patient marks anywhere along a 10-cm line to indicate their 
current pain intensity, which can be measured in millimeters 
to yield a 101-point scale. To assist in the scoring process, slide 
rule-like device has been developed. VRS is another tool for 
pain assessment; it is sometimes used for individuals who have 
trouble translating their pain experience into a number value. 
The scores are replaced with descriptors, such as no pain, mild 
pain, moderate pain, and severe pain. 

 In many situations, a simple, one-item instrument is not 
sufficient to define either pain or the link between pain inten-
sity and disability. For this purpose, multidimensional instru-
ments are more suitable as well as more comprehensive than 
rating scales [ 5 ]. These tools measure several dimensions of 
pain, with differing combinations of pain intensity, quality, 
affect, interference with functioning, and effects on general 
QoL. The McGill Pain Questionnaire [ 6 ] and especially the 
short-form McGill Pain Questionnaire [ 7 ] are validated mea-
sures for pain assessment used widely. Both are self-report 
questionnaires which can be used to monitor the pain over 
time and to determine the effectiveness of any intervention. 
The questionnaire consists primarily of three major classes of 
word descriptors (sensory, affective, and evaluative) used by 
patients to specify subjective pain experience. It also contains 
an intensity scale and other items to determine the properties 
of pain experience. 

 Additionally, other tools have been developed. The BPI 
was designed by the Pain Research Group of the WHO 
Collaborating Centre for Symptom Evaluation in Cancer 
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Care [ 8 ]. It captures the sensory intensity of pain and the QoL 
pain related with 15 total descriptors concerning presence 
(1 item), sites (1 item) and severity of pain (4 items), status 
(1 item) and effects of pain treatment (1 item), and interfer-
ence of pain in QOL (7 items). The Pain Management Index 
(PMI) is a measure of the appropriateness of pharmacological 
strategies and compares the potency of prescribed analgesic 
medications using patient-reported pain levels. Analgesics are 
classified into four levels: 0: no analgesic; 1: nonopioid; 2: weak 
opioid; 3: strong opioid. Pain levels are scored as follows: 1–3: 
mild; 4–7: moderate; and 8–10: severe. PMI scores are calcu-
lated by subtracting patient-reported pain levels from analge-
sic levels, which produces a score range of −3 to 3. Negative 
scores (<0) indicate inadequate analgesia and positive scores 
(≥0) indicate adequate analgesia [ 9 ]. 

 Other multidimensional instruments used for assessment 
of cancer pain in specific clinic conditions are the German 
pain questionnaire for children and adolescents (DSF-KJ), 
the West Haven-Yale Multidimensional Pain Inventory 
(WHYMPI) with 52 items and 12 subscales [ 10 ] used for, for 
example, dysfunctional and depressed patients, the 120 items 
Treatment Outcomes of Pain Survey (TOPS) more suitable 
for patients with chronic pain [ 11 ], and the Alberta 
Breakthrough Pain Assessment Tool specifically designed for 
BTcP in the clinical trial setting [ 12 ]. 

 Among the symptom assessment tools developed to cor-
relate pain with depression, fatigue, and other symptoms 
commonly seen in those with cancer, we cite the Distress 
“Thermometer,” which is a modified visual analog scale 
designed to look like a thermometer, with 0 meaning “no 
distress” and 10 (at the top of the thermometer) indicating 
“extreme distress.” Accompanying the thermometer scale is a 
checklist, including a variety of physical, psychological, prac-
tical, family support, and spiritual/religious concerns [ 13 ] 
(Fig.  4.1 ).

   Other pain assessment tools are the behavioral pain scales, 
often used in noncommunicative patients, such as deeply 
sedated and mechanically ventilated patients in intensive 
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care unit (ICU) to assess the sedation and the analgesia [ 14 ], 
or in young children to assess the postoperative pain [ 15 ]. 
These tools measure facial and bodily movements as proxies 
for pain in association with other clinical measurements, such 
as the compliance to mechanical ventilation in ICU patients, 
or the crying and the consolability in children. 

 According to Herr and colleagues [ 16 ], every effort should 
be made to elicit self-reporting of cancer pain. A study 
revealed that 22 % of patients said that their healthcare pro-
fessionals never, or only occasionally, asked them about their 
pain [ 17 ]. Thus, every effort to elicit self-reporting of pain 
must be made. If a patient is unable to comply with pain 
assessment tools or to explain his/her pain verbally, other 
stratagems can be used, for instance, asking the patient to 
blink once to indicate if pain is present and twice if not [ 18 ]. 

 Especially in patients in palliative care setting, pain assess-
ment should be associated with assessment of physical func-
tion. For this purpose, the Karnofsky performance status scale 
and the Oncology Group scale are less effective than other 

During the past week, how
distressed have you been?

Extreme distress

No distress

10

9

8

7

6

5

4

3

2

1

0

Please indicate your level of distress on the
thermometer and check the causes of your distress.

Practical problems
Housing
Insurance
Work/school
Transportation
Child care

Family problems

Emotional problems

Spiritual/religious concerns
Relating to God
Loss of faith

Other problems:

Worry
Sadness
Depression
Nervousness

Dealing with partner
Dealing with children

Physical problems
Pain
Nausea
Fatigue
Sleep
Getting around
Bathing/dressing
Breathing
Mouth sores
Eating
Indigestion
Constipation/diarrhea
Bowel changes
Changes in urination
Fevers
Skin dry/itchy
Nose dry/congested
Tingling in hands/feet
Feeling swollen
Sexual

  Figure 4.1.    Distress “thermometer”       
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tools, such as the Edmonton Functional Assessment tool [ 19 ] 
and the Palliative Performance Scale (PPS) [ 20 ]. The Edmonton 
tool includes domains such as pain, mental alertness, commu-
nication, sensory function, and respiratory function. Moreover, 
this tool could be particularly effective in patients affected by 
cancer diseases of the pelvis because it explores also the 
patient’s mobility. PPS is substantially a modification of the 
Karnofsky scale which provides domains useful for pelvic 
patient assessment, including ambulation and activity. 

 Unfortunately, there is not a specific examination, tool, or 
quantifiable methods measuring patient’s pain level objec-
tively; the patient’s pain experience assessment often is the 
integration of several data obtained by observational behavior, 
physiological findings, and patient self-reporting information. 

 Because an accurate pain assessment is the first major step 
necessary for good cancer pain management [ 21 ], and failure 
to assess pain is a critical factor leading to undertreatment 
[ 22 ], the characteristics of pain assessment have been sum-
marized in a dedicated table (Table  4.1 ).

   Table 4.1.    Pain history a    

 Location(s) 
  Onset  

  Duration  (constant or intermittent) 
  Radiation  
  Associated symptoms  
  Severity  (unidimensional and multidimensional tools) 
  Quality  (aching, throbbing, squeezing, cramping, burning, tingling, 
etc.) 
  Alleviating factors  (pharmacologic and non-pharmacologic 
therapy, position, etc.) 
  Aggravating factors  (movement, physical therapy, activity, mental 
anguish, depression, sadness, etc.) 
  Temporal Pattern  

   Continuous  
   Intermittent Pain  

 •  Incident (associated with a known precipitating event or BTcP) 
 • Non-incident (spontaneous or BTcP) 

   End-of-dose failure (occurs just before a scheduled opioid dose)  

(continued)
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          Guidelines have been developed to assist providers in assess-
ing and treating the cancer pain [ 1 ,  2 ]. Analgesics, particularly 
opioids, are the mainstay of cancer pain treatment, but it is 
possible to use a great variety of drugs, such as NSAIDs, acet-
aminophen, and several adjuvant drugs. In 1986, the World 
Health Organization (WHO) established a three-step ladder 
as a guideline for the treatment of cancer pain [ 3 ]. The docu-
ment was translated into 22 different languages and has 
served as an incentive for increasing the awareness in the 
world about the importance of pain treatment in cancer 
patients [ 4 ]. It was demonstrated that this ladder provides an 
adequate analgesia in 90 % of cancer patients [ 5 ] and in more 
than 75 % of terminally ill cancer patients [ 6 ]. It proposes a 
stepwise optimization of systemic pharmacotherapy which 
uses NSAIDs or acetaminophen at the first, followed by opi-
oid agents. More precisely, this guideline provides recommen-
dations for analgesic selection (non-opioid, weak opioid, and 
strong opioid) based on level of pain (mild, moderate, and 
severe). Tests of the analgesic ladder suggest that the compli-
ance of the guidelines with a multimodal pharmacological 
approach is significant [ 7 ,  8 ]. In any case, despite the avail-
ability of these guidelines, cancer pain continues to be man-
aged in many patients inadequately [ 9 ]. 

    Chapter 5   
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 According to WHO guideline, the first step of the pain 
therapy refers to “mild to moderate pain” with the use of 
non-opioid drugs, like NSAIDs or acetaminophen. NSAIDs 
have anti-inflammatory, analgesic, and antipyretic effects, act-
ing on the arachidonic and eicosapentaenoic acid metabolism 
which are the precursors of prostaglandins, prostacyclin, 
thromboxanes, and leukotriene involved in inflammation. 
Moreover, these drugs potentiate the beta-endorphin action 
and antagonize the substance P effect. Acetaminophen stops, 
as NSAIDs, prostaglandin’s synthesis but it does not act on 
the peripheral inflammation site, but only on CNS. 

 While non-opioid drugs alone usually do not provide suf-
ficient relief for patients with pelvic cancer pain, a better 
result is obtained by associating them with adjuvant drugs, 
medication with a primary indication different from pain, but 
with some analgesic properties in some painful conditions. 
These medicaments (e.g., tricyclic antidepressants, benzodiaz-
epines, corticosteroids, anticonvulsants) usually are coadmin-
istered with other analgesics in each step of pain management 
and they are particularly helpful in specific clinical condi-
tions, such as patients with neuropathic pain. 

 Antidepressants are considered drugs of choice for the 
treatment of lancinating but also dull neuropathic pain espe-
cially, because of its continuing burning component. The 
analgesic effects of antidepressants may be determined by 
different events: the inhibition of the serotonin and norepi-
nephrine CNS reuptake resulting in the activation of pain 
modulation descending pathways, the sodium channels block 
in the site where the ectopic discharges originate, and the 
improvement of opioid binding to specific receptors that 
reduces the tolerance phenomenon [ 10 ]. 

 The results of a Cochrane review on nortriptyline do not 
support the use of this drug as a first-line treatment for neu-
ropathic pain [ 11 ], despite duloxetine [ 12 ] and pregabalin 
[ 13 ] achieved a better result. The outcome of at least 50 % 
pain intensity reduction was regarded as a useful outcome of 
treatment by patients, and the achievement of this degree of 
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pain relief was associated with important beneficial effects 
on sleep interference, fatigue, and depression, as well as 
QoL, function, and work. The antiepileptic action mecha-
nism is not completely understood yet, but the analgesic 
effect on neuropathic pain seems to depend on different 
mechanisms: the sodium channels and NMDA receptors 
block, the inhibition of voltage activated-calcium channels, 
the increase of the inhibitory activity through the interaction 
with GABA-A receptors, the inhibition of presynaptic gluta-
mate release, and the suppression of spontaneous ectopic 
neuronal discharges [ 14 ]. 

 Commonly, corticosteroids are used for the treatment of 
the pain due to peripheral nerve injury or nerve/plexus infil-
tration and compression, because of the prostaglandin’s 
synthesis inhibition and decreasing firing from injured 
nerves. With this action, the pain signals diminish from 
periphery to spinal cord or from spinal cord to brain. 
Steroids also decrease capillary permeability, thereby reduc-
ing edema and the mass effect of the lesion. In pelvic dis-
eases, they are often added to enhance analgesia for pain 
from bone metastasis. 

 Many patients with advanced pelvic cancer have “moder-
ate to severe chronic pain” (step 2). In this case, the WHO 
analgesic ladder for cancer pain management advises the use 
of weak opioids (e.g., codeine) with or without non-opioids. 
Codeine is an opiate used for its analgesic, antitussive, antid-
iarrheal, anxiolytic, antidepressant, sedative, and hypnotic 
properties. Because codeine acts only after cytochrome P450 
enzyme CYP2D6 metabolism to morphine, patients either 
who lack this enzyme or who are taking drug inhibitors of its 
function will get no pain relief. Medications capable of 
reducing, or even completely blocking, the codeine to mor-
phine conversion are two selective serotonin reuptake 
inhibitors, paroxetine, and fluoxetine, as well as the antihis-
tamine diphenhydramine and the antidepressant bupropion. 
Many of these drugs are administered in cancer patient 
frequently. 
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 Tramadol is a weak opioid with selective binding for the 
μ-opioid receptors about 10-fold lower than codeine and 
6000-fold lower than morphine [ 15 ]. Nevertheless, a non- 
opioid mechanism is also involved in tramadol analgesia, 
consisting of the enhancement of the descending monoami-
nergic systems involved in the inhibition of pain. This action 
is achieved through interference with the noradrenalin and 
serotonin uptake and their extra neural concentration 
increase. Codeine and tramadol can be adequate drugs for 
the management of mild cancer and non-cancer pain; how-
ever, cancer pain (especially pelvic cancer pain) is rarely mild 
to be controlled using these drugs. 

 Although codeine and tramadol are drugs adopted widely, 
in this step it is possible to utilize strong opioids, such as oxy-
codone with or without naloxone; however, these drugs 
should be administered at the lowest effective dose. 

 Cancer pelvic pain is a “severe pain” almost always, iden-
tifying the third step of the WHO analgesic ladder in which 
the use of strong opioids is recommended. 

 The term opioid indicates, in pharmacology, a family of 
synthetic substances able to modify the emotional response 
and the perception pain due to their ability to bind specific 
receptors of the nervous system defined opioid receptors. 
Morphine is the founder, and it is the reference point in the 
evaluation of analgesic activity of its other congeners. The 
opioids analgesic effect is the result of several mechanisms, 
such as the direct inhibition of ascending transmission of 
nociceptive information from the spinal cord dorsal horn, the 
activation of the control pain circuits stemming from the mid-
brain to the dorsal horn of the spinal cord, the action in the 
brain (limbic system), and the affective modulation of pain 
perception [ 16 ]. 

 Examples of step 3 opioids are oxycodone, morphine, fen-
tanyl, methadone, tapentadol, and hydromorphone. 
Management of opioids foresees the expertise of the provider 
who must evaluate type of drug, dose, route(s) of administra-
tion, side effects, and specific pharmacokinetic phenomena, 
such as the opioid-induced dependence and tolerance. 
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 Pain management is obtained case-by-case and with a 
dynamic assessment. The provider plays associating, circling, 
and changing different medications with different durations 
of action. The so-called “around the clock” opioid therapy, 
which is defined as medication that is given at regularly 
scheduled intervals throughout the day (in contrast to medi-
cation that is given only as needed, see Sect.  6.1  Breakthrough 
cancer pain management) is recommended by all the recent 
guidelines, such as those of the European Society of Clinical 
Oncology (ESMO) [ 17 ] and the European Association for 
Palliative Care (EAPC) [ 18 ], as first-line therapy in patients 
with cancer in order to achieve sufficient pain control. 

 Oxycodone has similar efficacy to morphine and according 
to ESMO and EAPC guidelines, modified-release oxycodone 
formulations for oral administration are an effective first- 
choice alternative to oral morphine in patients with moderate 
to severe cancer pain. 

 Like other opioids, the primary disadvantage associated 
with oxycodone is the development of bowel dysfunction in 
many patients, which commonly manifests as significant con-
stipation [ 19 ]. Treatment guidelines strongly recommend 
routine laxative use for both the prophylaxis and the man-
agement of opioid-induced constipation in patients with 
advanced cancer receiving opioid therapy. In patients who 
are unresponsive to laxatives, opioid antagonists such as 
methylnaltrexone are used as second-line agents to prevent 
and treat opioid-induced gastrointestinal effects. 
Methylnaltrexone bromide antagonizes the opioids’ action 
on the gastrointestinal tract. It has limited ability to cross the 
blood brain barrier; therefore, this drug has a selective 
peripheral action on μ-opioid receptors in the gastrointestinal 
tract without interfering with opioid-mediated analgesic 
effects on the central nervous system [ 20 ]. 

 A first method to antagonize the opioids effects on periph-
eral receptors was the use of immediate release naloxone, 
given orally or parenterally. The results were, however, unsat-
isfactory because constipation improved but the naloxone 
was rapidly absorbed and it reached the CNS in sufficient 
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quantity to interfere with the analgesic effect and to deter-
mine abstinence’s crisis [ 21 ]. According to our previous inves-
tigations, a fixed-dose combination opioid agonist/antagonist 
therapy (oxycodone/naloxone) could preserve bowel func-
tion in patients with chronic cancer pain, without the CNS 
absorption [ 22 ]. 

 Peripheral opioid antagonists offer two distinct advan-
tages for the prevention of opioid side effects. First, they do 
not reverse centrally mediated analgesia, and secondly, a 
single drug could be used to prevent multiple adverse side 
effects. They represent a target therapy, intending as a ther-
apy based on the removal of the constipation’s causes which, 
in the case of the induced opioid constipation, are iatro-
genic. The laxative therapy, however, is only a symptomatic 
therapy; it does not act on the cause of the problem. 
Therefore, these drugs represent a sure advance in medical 
therapy. 

 The EAPC working group identified four general 
approaches to consider when encountering adverse effects 
caused by opioids: dose reduction of systemic opioid, symp-
tomatic management of the adverse effect, opioid rotation, 
and switching the route of systemic administration [ 23 ]. All 
opioids are associated with several adverse effects, but the 
incidence and severity vary from opioid to opioid. Tolerance 
to some of these adverse effects can develop (e.g., nausea/
vomiting), but not to others, like constipation. The latter com-
plication affects 95 % of patients treated with morphine and 
50 % with fentanyl. It is inevitable and persistent; thus, a laxa-
tive should be prescribed prophylactically  starting at the same 
time as the opioid . On the other hand, nausea/vomiting are 
less frequent (30–50 % of morphine patients). They usually 
manifest themselves in the first 5–10 days until tolerance 
develops. Also drowsiness (20 % of patients) usually persists 
for the first 3–5 days until tolerance develops. 

 Side effects of opioids and their ameliorations are shown 
in Table  5.1 , while Table  5.2  offers some suggestions for opi-
oid equivalents.     
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   Table 5.1    Side effects of opioids and amelioration   

 Common side effects  Amelioration 
  Ileus/constipation   Stool softeners (Docusate sodium) 

  a Laxatives (osmotic, saline, stimulant) 
 Use opioid antagonists or a fixed- dose 
combination opioid agonist/antagonist therapy 
 Switch the way the opioid is given (e.g., 
transdermal fentanyl) 

  Dry mouth   Mouth care: frequent sips of iced drinks, 
dental floss, saliva replacements, or stimulants 

  Nausea/vomiting   Antiemetic (serotonin antagonists; 
Haloperidol 0.5–1.5 mg at night; Cyclizine 
25–50 mg three times daily) 
 Prokinetic agents ( b Metoclopramide 10 mg 
three times daily) 

  Sedation (with 
initiation of opioid 
therapy or with dose 
increases)  

 Decrease the dose of the opioid, switch to 
a different opioid, or switch the way the 
opioid is given 

 Less common 
Side effects  Amelioration 
  Edema and sweating   Switch opioids 

  Respiratory depression   Decrease the dose of the opioid, switch 
to a different opioid, or switch the way 
the opioid is given 

  Urinary retention   Titrate dose 
 Switch opioids 

  Cough suppression   Titrate dose 
 Switch opioids 

  Dizziness   Antivertiginous agents 

  Confusion/delirium/
hallucinations  

 Titrate dose 
 Switch opioids 
 Antipsychotics (Haloperidol, 
Chlorpromazine) 

(continued)
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Table 5.1 (continued)
 Less common 
Side effects  Amelioration 

  Tolerance/dependence   Switch opioids [Long-acting preparations 
(transdermal fentanyl) and possibly 
some forms of other slow release 
opioids] 

  Pruritus   Switch opioids 
 Antihistamines 
 Paroxetine 

  Endocrine dysfunction/
reduced libido  

 Switch opioids 
 Endocrine monitoring 

   a The dose of laxative should be titrated to maintain the patient’s 
normal pattern of bowel opening 
  b Avoid metoclopramide in case of bowel obstruction  

    Table 5.2    Opioids equivalents a    

  Codeine   60 mg oral = 6 mg oral morphine 

  Tramadol   100 mg oral = 10 mg oral morphine 

  Oxycodone   5 mg oral = 10 mg oral morphine 
 4 mg sc = 5 mg sc morphine 

  Hydromorphone   7.5 mg oral = 1.5 mg parenteral 

  Fentanyl   50–100 mg oral morphine/die = 25 mcg/h 
transdermal fentanyl 
 25 mcg/h iv fentanyl = 25 mcg/h transdermal 
fentanyl (1:1) 

  Equianalgesic morphine parenteral:oral = 1:2 or 1:3  

  Equianalgesic oxycodone parenteral:oral = 1:2  

  Equianalgesic hydromorphone parenteral:oral = 1:2  

   a In table, “single doses” equivalences, i.e., only equivalents in single- 
dosed healthy volunteers, are reported. Equivalent in chronically 
dosed sick patients is difficult to quantify  
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 Some Practical Suggestions 

  Start Low and Go Slow. Opioids should be started at low 
doses and titrated up gradually to reach the point of 
maximum pain relief with minimum side effects . 
  In older patients, the starting dose is usually lowered.  
  Starting dose and Titration: 

•    Start with oral normal-release morphine 2.5–5 mg 
every 4 h (15–30 mg/die) in opioid naïve, elderly, and 
cachectic patients,  or   

•   with oral normal-release morphine 5 mg every 4 h 
(30 mg/die) in patients using a WHO step II opioid.  

•   Titration: increase 25–50–100 %/24 h (the incremen-
tal percentage decreases as the dose increases), but 
consider the side effects.  

•   During the morphine titration phase, use pain assess-
ment tools  

•   Keep a record of the amount taken, and once a stable 
dosing regimen is achieved (generally 2–3 days) con-
vert to a long-acting preparation by calculating the 
total 24-h dose of immediate release required, divide 
by two, and give twice daily.  

•   Remember:

 –    Opioid naïve patient refers to an individual who has 
either never had an opioid or who has not received 
repeated opioid dosing for a 2–3 week period.  

 –   Oral opioid titration and intravenous opioid titra-
tion are equally effective.  

 –   There is no upper dose for morphine use unless 
the patient suffers from distressing and uncontrol-
lable side effects.  

 –    Normal-release  morphine is the same of  immediate- 
release  referred to in some texts.  

 –   Hydrate the patient to avoid morphine toxicity.       

Chapter 5. Pharmacological Approaches



82

5.1      Breakthrough Cancer Pain Management 

 Opioids used for the management of BTcP should provide a 
rapid onset of analgesic action and duration, appropriate for 
the characteristics of the BTcP episodes. Moreover, due to its 
nature, BTcP requires a treatment that is appropriate in its 
potency and is easily administered. As interindividual vari-
ability is an important factor, the ideal treatment should 
cover every BTcP episode. 

 BTcP is often managed by oral morphine in doses of about 
1/6 of the daily opioid regimen. For instance, morphine sul-
fate oral liquid formulation shows an onset time of 15–30 min 
and reaches its peak effect in 1 h. Nevertheless, newer tech-
nologies have been developed to provide a rapid onset of 
effect with potent opioid drugs, such as fentanyl, delivered 
through sublingual, buccal, and intranasal routes of 
administration. 

 Fentanyl is a potent opioid analgesic approximately 100 
times more potent than morphine, and its strong potency, in 
relation to that of morphine, is largely due to its high lipophi-
licity. It is a strong agonist at the μ-opioid receptors and has 
a rapid onset and short duration of action. In this approach, 
the use of the so-called rapid onset opioids (ROOs), also 
called transmucosal immediate-release fentanyl drugs, is 

 Warning! Opioid Medications to Avoid In Older Adults 

•      Meperidine : a metobolite produces CNS toxicity that 
may cause tremor, irritability, cognitive changes, and 
seizures.  

•    Propoxyphene : long half-life, metabolite causes CNS 
and cardiac toxicity and can cause renal injury.  

•    Pentazocine : causes delirium and agitation in older 
patients, potential for renal injury.    
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increasingly widespread. Moreover, a recent randomized, 
crossover, controlled study showed that the use of ROO 
(fentanyl  buccal tablet) in doses proportional to the opioid 
regimen for background pain was clearly superior for effi-
cacy and rapidity in comparison with oral morphine [ 24 ], and 
other authors demonstrated that administration of sublin-
gual fentanyl might provide a more effective treatment 
option than oral morphine [ 25 ]. 

 Several delivery systems are available today, and many 
more are under development. They use different routes of 
administration, but none of them is oral. Compared to the 
oral route, these preparations offer a big advantage: because 
the drug is absorbed directly into the systemic circulation, the 
first-pass effect is avoided. 

 ROOs can be grouped into two broad categories based on 
the route of administration: buccal/sublingual and nasal. 
Among the different ROOs, intranasal fentanyl shows a 
quicker onset to analgesia than buccal tablets, which in turn 
has a quicker onset to analgesia than oral transmucos alfen-
tanyl citrate [ 26 ]. Intranasal fentanyl has also a higher bio-
availability (60–89 %) compared to sublingual (70 %) and 
buccal (50–60 %). 

 Determining the exact dosage of opioid (also ROO) in 
BTcP management is a paramount problem, given the choice 
between dose titration and proportional doses to the basal 
opioid regimen. About ROOs, although some authors sug-
gested that the dose should be individually titrated to enable 
effective analgesia [ 27 ], proportional doses seem to be more 
effective and safer, especially in patients receiving higher 
doses of opioids for background pain [ 28 ]. Thus, according to 
Mercadente et al. [ 24 ,  29 ], a dose of 100 μg of fentanyl buccal 
tablet (or oral morphine 10 mg, as alternative to ROO) can 
be delivered to patients receiving 60 mg of oral morphine as 
basal opioid regimen, 200 μg of ROO (or 20 mg of oral mor-
phine) in patients receiving 120 mg of basal oral morphine, 
300 μg ROO (or 30 mg of oral morphine) in patients receiv-
ing 180 mg of basal oral morphine, and so on. 
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 The non-oral routes of opioid administration include also 
rectal and parenteral (intravenous, subcutaneous) modalities. 
Although oral/sublingual and intranasal routes are the 
 favorite methods of administrations for the BTcP, intrave-
nous morphine is the quickest route to control BTcP and in 
some clinical conditions has been found to be highly effective 
and safe [ 30 ]. Nevertheless, this approach is feasible in pallia-
tive acute units, but in most other centers is not favorite and 
at home injections are not easily manageable. Subcutaneous 
route is commonly preferred in a hospice setting, although 
the onset of action may be not fast enough. Hydromorphone 
has been delivered subcutaneously using a “pain pen” [ 31 ].   

 Practical Suggestions for BTcP Management 

•     Control background pain (with around the clock 
analgesia).  

•   Optimal management of BTcP requires independent 
assessment and targeted treatment.  

•   Combining long-acting opioids, used to control back-
ground analgesia, with ROOs seem to be the most 
appropriate choice for BTcP management.  

•   In case of oral morphine, or ROOs, use proportional 
doses to basal opioid regimen.  

•   Intravenous morphine is the quickest route to con-
trol BTcP and in some clinical conditions has been 
found to be highly effective and safe.    

5.2     Pharmacological Approaches for Bone 
Metastasis 

 This is a significant issue, as pain caused by cancer within 
bones is one of the most serious forms of pain, and most of 
the painful pelvic cancer syndromes are caused by bone 
metastasis, from breast, kidney, prostate, thyroid or lung, or 
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by multiple myeloma. Other than pain, bone metastases 
cause significant complications, including pathological frac-
ture, spinal cord compression, nerve root compression, and 
hypercalcemia, so treatments for painful osseous metastases 
may not only diminish pain but also may improve QoL. 

 Multidisciplinary approaches are usually adopted in the 
palliation of bone metastases. Accordingly, the appropriate 
treatment strategy is the result of a thorough assessment and 
the application of a pharmacological, radiotherapeutic, ortho-
pedic, or minimally invasive approaches is evaluated after a 
case-by-case analysis. 

 Pharmacological approaches include opioids, anticonvul-
sants (gabapentin and pregabalin), topiramate, bisphospho-
nates (BPs), monoclonal antibodies (denosumab), and 
hormonal therapy (for breast and prostate cancers). 

 The rationale of the use of anticonvulsants is the evidence 
that peripheral nerve destruction can take place in bone, and 
the growth of metastatic lesions in bone appears to lead to a 
complex sensory nerve injury characterized by sprouting of 
sensory fibers into bone, upregulation of galanin and glial 
fibrillary acidic protein with hypertrophy of satellite cells sur-
rounding ipsilateral DRG sensory neuron cell bodies, and 
ipsilateral DRG macrophage infiltration [ 32 ]. 

 Topiramate is an antiepileptic drug which is particularly 
well suited for the treatment of painful osseous metastases, 
since in addition to its multiple mechanisms of action, it also 
possesses actions as a carbonic anhydrase inhibitor. 
Topiramate is a calcium channel blocker, sodium channel 
blocker, glutamic acid inhibitor, and GABA facilitator and 
may affect the NMDA receptor complex. Adequate hydra-
tion is recommended due to the potential formulation of 
calcium phosphate renal stones. 

 BPs, like zoledronic acid, pamidronate, and ibandronate, 
are pyrophosphate analogues with anti-proliferative, anti- 
angiogenic, and apoptotic properties [ 33 ]. These drugs bind 
avidly to the hydroxyapatite bone mineral surfaces and are 
internalized selectively by osteoclasts [ 34 ], thereby altering 
the cytoskeleton and inducing loss of actin rings that lead to 
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osteoclast apoptosis. According to the Second Cambridge 
Conference on metastatic bone cancer, BPs reduce cancer 
bone pain in 50 % of recipients regardless of the primary 
tumor [ 35 ] and should be considered where analgesics and/or 
radiotherapy are inadequate for the management of painful 
bone metastases [ 36 ]. Among the BPs, zoledronic acid is the 
only drug that has statistically shown significant reductions in 
skeletal morbidity, including bone pain, in patients with meta-
static prostate cancer [ 37 ]. Zoledronic acid can cause flu-like 
symptoms that are manageable with standard treatment, and 
it may be used with caution in patients with impaired renal 
function. Osteonecrosis of the jaw is a serious adverse effect. 

 Denosumab is a human monoclonal IgG2 antibody that 
binds to receptor activator of nuclear factor kappa-B ligand 
(RANKL) with high affinity and specificity; this plays a cen-
tral role in the mediation of bone resorption and remodeling 
RANKL. Denosumab is used to prevent fracture, spinal cord 
compression, or to reduce the bone’s radiation or surgery 
need in patients with bone solid tumors metastases from, but 
with multiple myeloma metastases. In patients with advanced 
breast cancer and bone metastases, denosumab showed 
improvement in pain prevention and comparable pain pallia-
tion compared with BPs. In addition, fewer denosumab- 
treated patients shifted to strong opioid analgesic therapy 
[ 38 ]. Hypocalcemia is a problem connected with the deno-
sumab administration because this drug can significantly 
reduce the blood calcium levels, in fact, some deaths have 
been reported [ 39 ]. In literature, there is also a report of 
rhabdomyolysis followed by acute kidney injury after acute 
exposure to denosumab and abiraterone [ 40 ], the latter com-
monly used as an adrenal androgen synthesis inhibitor in 
cancer prostate. 

 Hormone therapy is a therapeutic approach for hormone- 
sensitive prostate cancer; indeed, it can relieve pain, prevent 
pathologic fractures, and prevent neurologic complications 
from bone metastases. Androgen deprivation therapy is 
achievable with surgical castration (bilateral orchiectomy) 
or medical castration through drugs such as synthetic 
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gonadotropin releasing hormone (GrRH) agonists (e.g., 
 leuprolide, buserelin, and triptorelin), androgen receptor 
antagonists (e.g., bicalutamide, nilutamide, flutamide), or 
inhibitors of 5α-reduction (e.g., finasteride, dustasterude). Side 
effects of hormone treatments depend on the type of treat-
ment used. The most common side effect for many of these 
treatments is hot flashes. Hormone treatment for prostate 
cancer can lead to anemia, weight gain, and loss of sex drive. 

 Potential future therapeutic agents are Cannabinoid 
Receptor-2 (CBR2) agonists, such as JWH015, because they 
have been shown to act as an analgesic in acute, chronic, and 
neuropathic pain [ 41 ]. Additionally, CB2 agonists have been 
shown to increase bone density by increasing the number of 
osteoblasts and, at the same time, by inhibiting the produc-
tion of osteoclasts [ 32 ,  42 ].  

5.3     The Fourth Step of the WHO Ladder 

 Is the WHO therapeutic guideline for pain management still 
a valid tool? For most patients with cancer pain, the WHO 
three-step analgesic ladder provides adequate management 
with oral or transdermal options. However, some cancer 
patients are not well pain controlled with these approaches, 
and several problems have been identified with use of the 
ladder. As an instance, in the treatment of bone pain, many 
pain specialists believe that the second step is useless and a 
progress should rapidly be made toward the third step, as 
patient condition dictates [ 43 ]. 

 Perhaps, the most important deficiency in the ladder is that 
it does not address those patients who have failed oral or 
transdermal options. In 1996, WHO proposed an update 
which provided a better explanation of the pathophysiology 
of pain, focusing on the assessments of pain, the choice of the 
analgesics, and the use of the ladder [ 44 ]. 

 Since then, several proposed modifications of the WHO 
diagram have been made. Eisenberg et al. [ 45 ] suggested the 
elimination of the second level. Other authors recommend 
modifications and adaptations of the analgesic scale for other 
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types of pain, such as acute pain and chronic non-cancer pain 
[ 46 ,  47 ]. About the QoL, some authors have devised an 
 innovative revision with the integration of a fourth step [ 48 ]. 
This fourth step is an “interventional” step and includes inva-
sive techniques, for example, spinal (epidural and subarach-
noid) administration of local anesthetics, nerve blocks, and 
neurolysis (e.g., phenolization, alcoholization, thermocoagu-
lation, and radiofrequency) or neurosurgical procedures, such 
as spinal cord stimulation [ 49 ] (Fig.  5.1 ). This adapted model 
has also been proposed and applied in the treatment of pedi-
atric pain [ 50 ].

   The issue concerning the interventional step for pain man-
agement is of paramount importance in pelvic neoplasms. For 
instance, in patients affected by pelvic bone metastasis, it is 
mandatory to obtain pain relief with the best possible QoL 
despite the advanced stage of disease. This target must be 
achieved especially in case of osteolytic lesions in the periace-
tabular region, as they can provoke pathological fractures and 
subsequent functional impairment [ 51 ]. For this purpose, if the 
patient is eligible for surgery, one of the several reconstruction 
techniques for the pelvis can be applied, depending on the 

Step 1

Non-Opioids ± Adjuvants

Step 2

Opioids for mild to moderate pain 
+ Non-Opioids ± Adjuvants 

Step 3

Opioids for moderate to severe pain
± Non-Opioids ± Adjuvants

Step 4: Invasive and
Minimally Invasive

treatments
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No pain 
relief

  Figure 5.1    Modified WHO analgesic ladder       
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patient’s prognosis size of the bone defect in order to restore 
the mechanical stability of the hip joint and preserve the 
mobility [ 51 ] (see also Appendix B. Algorithm for Pelvic 
Cancer Pain Management). 

 General recommendations for pharmacologic pain man-
agement are shown in Table  5.3 .
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   Table 5.3    Recommendations for pharmacologic pain management   

 Consider comorbidities a  
 Pay attention to the side effects 
 Follow the WHO analgesic ladder, but consider that in pelvic 
cancer pain most palliative care patients require stronger 
analgesics at the beginning 
 Choose the easier route of administration 
 Control background pain following the  around the clock  opioid 
therapy 
 Switch opioids 
 Switching route can sometimes help b  
 Use adjuvants 
 Manage breakthrough cancer pain, as it is a serious problem for 
the patient 
 Consider bisphosphonates and monoclonal antibodies for bone 
metastasis 
 Consider opioid equivalents (see Table  5.2 ) 
  Personalize treatment  

   a In renally impaired patients, start with lower-than-recommended 
doses of opioids and slowly titrate up the dose while extending the 
dosing interval 
  b Remember in case of switch to fentanyl patch, the original opioid 
should be continued for 12 h as fentanyl takes effect  
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          RT can provide safe, cost-effective, efficient palliation of vari-
ous symptoms of advanced cancer with minimal side effects, 
also in pelvic cancer diseases. Approximately, one-half of the 
RT prescribed in the USA is delivered with palliative intent; 
among these patients, 40 % suffered from cancer prostate and 
12 % had a colorectal cancer [ 1 ]. 

 Because there are several approaches for palliative RT, the 
choice depends on a case-by-case analysis, through the evalu-
ation of the tumor site, biological and histological features of 
the disease, prognosis, performance status, eventual comor-
bidities, psychological issues, and availability of resources. 
Furthermore, location and symptomatic site are indexed to 
the relative effectiveness of each palliative RT intervention. 
Indeed, not always the responses are optimal because pain 
caused by visceral or lymph-vascular involvement (or both) 
responds more rapidly than the more refractory neuropathic 
pain due to plexus (e.g., sacral plexus) involvement [ 2 ]. 

 Although old studies suggested that two-dimensional (2D) 
external beam radiotherapy (EBRT) with a dose of 45 Gy could 
improve pain with low toxicity risk to the small intestine [ 3 ], 
however, this radiotherapic approach exposes larger amounts 
of tissue, including normal tissues, to high doses of radiation. 

 Over the last 30 years, radiotherapy has undergone great 
technological progress going from 2D-EBRT to 
 three- dimensional CRT, IMRT, and stereotactic radiotherapy 
(SBRT)/radiosurgery (SRS). 

    Chapter 6   
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 The 3D-CRT utilizes cross-sectional imaging to develop a 
plan maximizing dose to the target volume while minimizing 
dose to surrounding tissue. Indeed, the majority of patients 
will get clinical benefit from two-dimensional or three- 
dimensional conformal EBRT with moderate doses of radi-
ation, like 8 Gy in a single fraction to 30 Gy in 10 fractions 
or 35–37.5 Gy in 14–15 fractions [ 4 ]. These treatments are 
often associated with minimal side effects. Probably, it is 
possible to reduce the dose; in fact, Valeriani and colleagues 
showed a high rate of pain relief with lower incidence of 
acute toxicity in patients affected by painful bone metasta-
ses of spine, sacrum, or pelvis who were treated with 20 Gy 
in 5 fractions compared with those treated through 30 Gy in 
10 fractions [ 5 ]. 

 The IMRT uses a computer algorithm to create multiple 
small beams to generate highly conformal plans. It optimizes 
the delivery of irradiation to irregularly shaped volumes and 
has the ability to produce concavities in radiation treatment 
volumes. This advanced approach of RT can be delivered 
using linear accelerators (LINAC) with static multileaf colli-
mators (step and shoot IMRT), dynamic multileaf collima-
tors, volumetric modulated arc therapy (VMAT), or 
tomotherapy machines. Although prostate cancer is one of 
the most common tumor sites treated with IMRT worldwide 
[ 6 ], IMRT has been evaluated in other pelvic malignancies 
including anal and rectal cancer, as well as cervix and endo-
metrial cancers [ 7 ], and muscle-invasive carcinoma of the 
bladder, in the latter also with palliative intent [ 8 ]. Moreover, 
IMRT techniques could play a role for pain palliation of 
chemotherapy-resistant ovarian cancer [ 9 ] and for treating 
some types of painful pelvic cancer bone, such as Ewing’s 
sarcoma [ 10 ]. 

 The SBRT/SRS is a new technique that allows to deliver 
high doses to the target with concurrent sparing of the sur-
rounding normal tissue in a few fractions using a coordinate 
system. SBRT/SRS can be performed with a LINAC  dedicated 
with a Gamma Knife (for intracranial lesions) and with 
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Cyberknife® System (for intracranial and extracranial 
lesions). In pelvis, the role of SBRT, for instance, in reirradia-
tion of pelvic recurrences of rectal cancer, is yet poorly inves-
tigated. It seems to improve local control and palliate local 
symptoms with limited normal tissue toxicity and short treat-
ment time [ 11 ]. Nevertheless, while these new advanced 
approaches can potentially improve symptom control and 
durability, they are associated with increased technical and 
economic costs. 

 Although in locally advanced and recurrent rectal cancers 
pain relief is the major indication for palliative pelvic EBRT, 
studies report a general underutilization of palliative RT for 
this purpose [ 12 ]. Moreover, currently there is no consensus 
on how palliative EBRT of rectal cancer should optimally be 
delivered in terms of optimal dose and fractionation. As a 
general principle, treatments can be given both as single frac-
tions and more commonly fractionated over several weeks 
(up to 9 weeks). The most commonly used fraction dose is 
2 Gy (range 1.5–10 Gy) and total doses range from 5 to 70 Gy, 
most often in the range of 30–60 Gy [ 13 ]. Symptomatic 
responses were reported at low total doses of radiotherapy 
(≤20 Gy) during the course of fractionated treatment and 
after single fractions of 5–10 Gy. Several authors reported no 
difference in palliative effect across a range of radiotherapy 
prescriptions [ 13 ]. 

 Radiation therapy is quite effective in giving relief from 
the painful bone metastasis in patients with multiple osteo-
blastic lesions and osteolytic or mixed lesions in ilium and 
pubis. Studies reported that 50–80 % of patients experience 
improvement in their pain, and 20–50 % of the treated 
patients have even complete pain relief [ 14 ]. For these evi-
dences, the external irradiation should be the standard care 
for patients with localized bone pain, resulting in the pallia-
tion of the majority of these patients. Anyway, some patients 
do not experience any pain relief. Furthermore, patients who 
have recurrent pain at a site previously irradiated may not be 
eligible for further radiation therapy by reason of the 

Chapter 6. Palliative Radiotherapy



98

 limitation in normal tissue tolerance. About the palliative RT 
modality, a systematic review showed no significant differ-
ences between single fractions and multiple fractions in 
terms of response rates and no significant differences with 
respect to acute toxicities were observed. However, a signifi-
cantly higher re-treatment rate with single fractions was 
evident [ 15 ]. 

 A prospective multicenter study on symptomatic incur-
able prostate cancer showed that in the majority of patients, 
palliative pelvic RT with 30–39 Gy contributes to relief pain 
and improves QoL with acceptable toxicity [ 16 ]. 

 Brachytherapy, also known as internal radiotherapy, sealed 
source radiotherapy, curietherapy, or endocurietherapy, is a 
form of RT where a sealed radiation source is placed inside 
or next to the area requiring treatment to deliver temporary 
or permanent highly conformal radiation. In pelvic cancers, 
brachytherapy is commonly used as an effective treatment 
for cervical and prostate cancers; nevertheless, it can also be 
used in local tumor control and symptom palliation to treat 
locally recurrent anorectal tumors [ 17 ]. 

 Internal therapy by bone seeking radiopharmaceuticals, 
such as Rhenium (Re)-1861 or Radium-223, is one of the 
optional treatments for palliation of painful bone metastases 
in patients with multifocal bone lesions which cannot be 
treated by EBRT [ 18 ]. Nevertheless, these treatments can 
lead to several side effects, like reversible myelosuppression, 
which may be significant, and the treatments should not be 
given to patients with suspected disseminated intravascular 
coagulation. 

 All these clinical evidences showed that palliative external 
or internal RT is one of the most effective methods for symp-
tomatic control in advanced cancer patients. Nevertheless, as 
demonstrated by a survey among the members of the 
National Hospice and Palliative Care Organization and 
American Society for Therapeutic Radiology and Oncology, 
multiple barriers, like RT, transportation difficulties, short 
life expectancy, and educational deficiencies between the 
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specialties limit the use of palliative RT in hospice care; thus, 
only 10 % of hospice providers consider radiation oncologists 
to be part of the palliative care team [ 19 ]. Another barrier is 
the fear of side effects by RT. The pain manager must con-
sider both general side effects of RT and the possible side 
effects occurring during/after RT to the pelvic area (see Sect. 
  3.2     for postradiation pain syndromes). The former include 
weakness, fatigue, nausea, fever, and infection, the latter con-
sisting of gastrointestinal (diarrhea, rectal bleeding), genito-
urinary (radiation cystitis, incontinence), and those affecting 
skin (skin burns, skin dryness) or connective tissue. Other 
symptoms, such as impotence in men, changes in menstrua-
tion, such as stopping menstruating and vaginal itching, burn-
ing and dryness in women are also possible. 

 As stated in Sect.   3.2    , a transient progression of pain, the 
so-called pain flare, can occur after palliative RT in the treat-
ment of painful bone metastases in approximately 40 % of 
patients [ 20 ]. This painful complication is defined as a two- 
point increase of the worst pain score on an 11-point rating 
scale, compared to baseline, without a decrease in analgesic 
intake, or a 25 % increase in analgesic intake without a 
decrease in worst pain score [ 21 ]. A pain flare is distinguished 
from progression of pain by requiring the worst pain score 
and analgesic intake to return to baseline levels after the flare 
[ 22 ]. A recent randomized placebo-controlled, phase 3 trial 
showed that two 4 mg dexamethasone tablets taken orally at 
least 1 h before the start of radiation treatment are able to 
prevent this complication [ 23 ]. 

 In case of RT, for locally advanced and recurrent rectal 
cancers’ pain relief, side effects, such as small bowel obstruc-
tion, enteritis, or anuria, could be serious; however, data 
reported regarding old studies performed by supervoltage 
X-ray therapy [ 24 ], while modern radiotherapy planning sys-
tems and standardized palliative dose radiotherapy regimens 
should suggest the limited side effects of these techniques. 
Moreover, many of the symptoms resolve themselves within 
a few days or weeks after treatment has finished.      
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 Key Points 

•     Radiation therapy is quite effective in giving relief 
from the painful bone metastasis, with a pain response 
rate of more than 60 %.  

•   In locally advanced and recurrent rectal cancers, pain 
relief is the major indication for palliative pelvic 
EBRT.  

•   Pain caused by visceral or lymph-vascular involve-
ment (or both) responds more rapidly than the more 
refractory neuropathic pain due to nerves or plexi 
(e.g., sacral plexus) involvement.    

 Practical Suggestions 

•     After palliative RT, assess the quality of the approach 
by considering effectiveness on pain in terms of com-
plete, partial, or nonresponse. The latter as stable 
pain or pain progression.  

•   Consider the effectiveness of the RT also in terms of 
reduction of analgesic consumption.  

•   Be ready to prevent pain flare and manage side 
effects of RT and their upgrading in combination 
with those of pharmacologic therapy.    
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          About 85 and 90 % of patients with advanced cancer can have 
their pain well controlled with the use of analgesic drugs and 
adjuvants, which usually can be taken orally [ 1 ]. However, 
failure in controlling the symptoms with standard pharmaco-
logical pain management requires that multimodal manage-
ment and invasive techniques should be employed [ 2 ]. Several 
interventions are commonly used for the pelvic or perineal 
cancer pain treatment, including epidural medications, intra-
thecal administration of analgesic and local anesthetic drugs 
through pain pumps, superior and inferior hypogastric plexus 
blocks, and neurolysis of the Ganglion Impar. In other chap-
ters, we will discuss the features and role of minimally inva-
sive palliative procedures (MIPPs) and neurolytic sympathetic 
plexus blocks in management of pelvic cancer pain. 

 Drugs delivery can be achieved with a percutaneous epi-
dural or intrathecal catheter; the latter through an external 
syringe pump or an implantable intrathecal drug delivery 
system. 

7.1     Epidural Blockade 

 Epidural blockade is the most practical and widely used con-
tinuous method of neural blockade in surgical and obstetric 
anesthesia. It is the best invasive technique for the manage-
ment of chronic thoracic, abdominal, and pelvic cancer pain 
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thanks to the possibility of drugs administration which selec-
tively block pain conduction, even if leaving sensation and 
motor function. Several studies showed that epidural analge-
sia can provide satisfactory pain relief in intractable cancer 
pain with efficacy varying from 76 to 100 % [ 3 ,  4 ]. Intractable 
severe pain despite the aggressive pharmacological interven-
tions by conventional administration routes (oral, rectal, 
transdermal, subcutaneous, and intravenous) or dose-limiting 
side effects experienced from conventional administration 
routes is the principal indication to epidural blockade for 
pain management in cancer patients. 

 Morphine is the most used drug for epidural way because 
of its low lipid solubility, slow onset of action, and long dura-
tion of analgesia. This opioid is usually administered through 
a continuous infusion pump principally or through intermit-
tent bolus. In various researches, the addition of a local anes-
thetic, such as bupivacaine [ 5 ] and ropivacaine [ 6 ], or 
adjuvants [ 7 ] to an opioid improved analgesic efficacy and 
reduced the dose requirements for either drug alone. 
Moreover, bupivacaine–morphine combination presented 
more effective neuropathic pain relief, and there was no neu-
rotoxicity in long-term infusion than morphine alone [ 8 ]. 

 Clonidine decreases the pain transmission, miming inhibi-
tory descending bulbospinal neurons, through the stimulation 
of α2-receptors in the dorsal horn. This drug also potentiates 
sensory and motor blockade of epidural and peripheral nerve 
block with local anesthetics blocking the conduction in C and 
Aδ fibers, through  cholinergic  mechanisms, and causing local 
vasoconstriction. Also, ketamine in small doses is helpful in 
pain relief [ 9 ]. However, there is insufficient evidence to rec-
ommend one drug option or regimen over another [ 5 ]. 

 By reason of epidural, opioid administration reaches the 
receptor in two ways: by the systemic absorption and by the 
penetration of the dura mater and the arachnoid; plasma 
opioid concentrations after epidural administration are simi-
lar to plasma opioid concentrations after intramuscular injec-
tions when using lipophilic agents such as sufentanil. Thus, 
the risk of systemic opioid side effects after epidural admin-
istration is higher than in intrathecal administration [ 10 ]. 
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 Infection is a major problem associated with catheter use. 
In a systemic review of 24 studies, Ruppen et al. [ 11 ] reported 
that catheter-related infection was superficial (4.6 %) and 
deep (1.2 %). They pointed that the infection may more easily 
occur with long term of catheter insertion and when the latter 
has no subcutaneous tunneling. 

 Table  7.1  shows the afferent innervation and spinal cord 
localization of the pelvic viscera. Indications and contraindi-
cations of epidural analgesia in cancer patient are shown in 
Table  7.2 , while in Table  7.3  recommendations developed by 
the American Society of Regional Anesthesia and Pain 
Medicine (ASRA) for patients taking anticoagulants are 
reported [ 12 ].

   Table 7.1.    Afferent innervation and spinal cord localization of the 
pelvic viscera and perineum   

 Organ 
 Spinal 
innervation 

 Sympathetic 
and peripheral nerves 

  Ovary   T10, T11, T12  Renal/aortic plexus 

  Testes   T10, T11, T12  Renal/aortic plexus 

  Vas deferens, 
epididymis  

 T10, T11, T12, L1  Renal/aortic plexus 

  Spermatic cord, 
tunica vaginalis  

 L1, L2  Genital branch 
genitofemoral nerve 

  Uterus   T10, T11, T12, L1  Superior hypogastric plexus 
(presacral nerve) 

  Bladder and 
uterers, superior 
vagina, inferior 
portion of uterine 
segment  

 T10, T11, T12, 
L1-5, (S2–4) 

 Superior hypogastric plexus 
(presacral nerve), inferior 
hypogastric plexus, inguinal, 
genitofemoral nerve 

  Distal colon and 
rectum  

 T10, T11, T12, 
L1-5, S2–4 

 Superior hypogastric plexus 
(presacral nerve), inferior 
hypogastric plexus, inguinal, 
genitofemoral nerve 

(continued)
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Table 7.1 (continued)

 Organ 
 Spinal 
innervation 

 Sympathetic 
and peripheral nerves 

  Cervix   T10, T11, 
T12, L1 

 Superior hypogastric plexus 
(presacral nerve) 

  Proximal 
fallopian tubes  

 T10, T11, T12, L1  Superior hypogastric plexus 
(presacral nerve) 
(Celiac plexus) 

  Distal fallopian 
tubes  

 T10, T11, T12  Renal/aortic plexus 
(ovarian plexus) 

  Broad ligaments   T10, T11  Renal/aortic plexus 

  Renal pelvis, ureter   T10, T11, T12, L1  Renal plexus 

  Bladder neck   S2-4  Inferior hypogastric plexus 

  Lower vagina, 
vulva, perineum  

 (T12), L1-5, S2–4  Pudendal nerve, 
Iliohypogastric nerve, Ilio- 
inguinal nerve, genitofemoral 
nerve, Ganglion Impair 

    Table 7.2.    Epidural analgesia in cancer patient   
 Indications  Contraindications 

   a   A high pain score pain despite 
aggressive pharmacologic 
interventions by conventional 
administration routes (oral, rectal, 
transdermal, subcutaneous, and 
intravenous)  
  Continuous intermittent and 
intermittent pain patterns  
  Intractable severe or dose-limiting 
side effects experienced from 
conventional administration route  
  Patient acceptance  

 Platelets count <20,000 
 Oral anticoagulant therapy 
(see Table  7.3 ) 
 International normalized 
ratio ≥1.5 
 Active local infection or 
concurrent septicemia 
 Occlusion of the epidural 
space or myelopathy 
 Increased intracranial 
pressure 
 Patient refusal 

    a  In patients with an acceptable life expectancy (more than 3 months?) 
consider the continuous intrathecal infusion, if there are no serious 
contraindications, such as respiratory insufficiency or sleep apnea, 
altered consciousness and psychological disorders, patients who are 
hemodynamically unstable or have spinal cord pathology with cere-
brospinal fluid outflow obstruction, intracranial hypertension, sepsis 
or infection at the site of the catheter or pump insertion  
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    Table 7.3.    ASRA’s consensus statement on Regional Anesthesia in 
the Anticoagulated Patient [ 12 ]   

 Drug  Catheter insertion  Catheter removal 
  NSAIDs   No contraindication; may 

increase frequency of 
spontaneous hemorrhagic 
complications when 
combined with warfarin, 
heparin, or thrombolytics 

 No contraindication 

  Ticlopidine   Discontinue 14 days 
before insertion 

  Clopidogrel   Discontinue 7 days before 
insertion 

  GP IIb/IIIa 
inhibitors   a   

 Discontinue 8–48 h 
before insertion 

  Heparin   SC/IV: Do not heparinize 
until at least 1 h after the 
epidural block 
 IV infusion: Discontinue 
heparin infusion for 
2–4 h and check partial 
thromboplastin (PTT) 
prior to block 

 Wait 2–4 h after last 
SC heparin dose or 
discontinuing IV 
heparin infusion; 
check PTT prior to 
removal 

  Warfarin   Discontinue 4–5 days 
prior to neuraxial 
manipulation; INR should 
be normal prior to block 

 May remove catheter 
when INR is ≤1.5 
after discontinuing 
warfarin 

  Low molecular 
weight heparin 
(LMWH)   b   

 Wait for 12–24 h after the 
last dose 

 Remove 2 h prior 
LMWH dose 

  Thrombolytics   c    Data limited; follow 
fibrinogen levels; original 
contraindications 
called for avoidance 
of drugs for 10 days 
following puncture of 
noncompressible vessels 

 No definite 
recommendations; 
measure fibrinogen 
level to help 
decide between 
catheter removal or 
maintenance 

(continued)
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7.2          Intrathecal Drug Delivery 

 Since the first reservoir for intrathecal medications was 
implanted in 1981 [ 13 ], several experiences have declared 
intrathecal drug delivery (IDD) therapy as a safe and effec-
tive route of administration for medications used to treat 
intractable pain and spasticity [ 14 ] in appropriately selected 
patients [ 15 ,  16 ]. Thus, IDD can be used to deliver multiple 
medications, such as morphine, baclofen, local anesthetics 
(bupivacaine hydrochloride), clonidine, and ziconotide [ 17 ] 
directly into the intrathecal space of the spine. 

 Although this is an invasive technique, it provides a good 
pain relief with just a small amount of medication and 
few side effects in cancer and non-cancer patients. Indeed, 
studies showed the positive results of the application of 
IDD in advanced cancer patients who were highly opioid 
tolerant and previously treated with multiple opioid trials 
unsuccessfully [ 18 ]. 

 There are several devices for delivering medications intra-
thecally. They use external pumps with a percutaneous cath-
eter (tunneled or not tunneled) or fully implantable devices 

Table 7.3 (continued)

 Drug  Catheter insertion  Catheter removal 

  Herbals   No definitive 
recommendations; watch 
for “3 Gs” (ginseng, garlic, 
ginkgo biloba) that are 
known to either have 
antiplatelet properties 
or enhance effect of 
antiplatelet drugs 

   a GP IIb/IIIa inhibitors include tirofiban, eptifibatide, abciximab 
  b LMWHs include ardeparin, dalteparin, danaparoid, enoxaparin, 
and tinzaparin 
  c Thrombolytics include urokinase, streptokinase, endogenous t-PA 
formulations  
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(subcutaneous injection port or small pumps inserted under 
the skin, usually in abdomen). Among these, there are fully 
implanted programmable IDD devices (Fig.  7.1 ) in which 
dose changes are quite useful for conditions such as opioid 
tolerance or dynamic changes in pain that necessitate  frequent 
dose alterations for patients with cancer. Bolus doses can be 
given by programming the pump to give doses at set times 
and, when available, by giving the patient the option of deliv-
ering boluses as needed, a concept known as patient- 
controlled analgesia (PCA), which may be achieved with a 
personal therapy manager (PTM). In most cases, the PTM is 
set to give 5–20 % of the daily dose that is administered at the 
continuous rate [ 19 ].

   The continuous intrathecal infusion was initially indicated 
in patients with long life expectancy which are not responders 
to the traditional pharmacological approaches [ 20 ,  21 ]. 
However, the Polyanalgesic Consensus Committee (PACC) 

  Figure 7.1.    Fully implanted intrathecal pump (Courtesy from 
Medtronic®)       
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stated, in 2012, that life expectancy may be increased with 
intrathecal therapy because of reduced side effects, suggesting 
that in the absence of impending death IDD should be consid-
ered even if a patient’s prognosis falls short of 3 months [ 22 ]. 
The same asserted that for patients with a short life expec-
tancy, percutaneous catheter (or totally implanted catheters 
with a subcutaneous injection port) connected to an external 
pump may be more suitable, instead of implantable pump [ 23 ]. 

 The continuous intrathecal infusion is contraindicated in 
patients who are unable/unwilling to have the pump refilled 
or have significant coagulopathies which require therapeutic 
anticoagulation. Yet, this route of administration is not appli-
cable in patients who are hemodynamically unstable or have 
spinal cord pathology with cerebrospinal fluid outflow 
obstruction, intracranial hypertension, sepsis, an infection at 
the site of the catheter or pump insertion, significant emacia-
tion preventing implantation of the device, and important 
psychiatric comorbidities [ 23 ]. 

 Among the IDD complications, we report the possibility 
of respiratory depression, post-dural puncture headaches, 
dislocations of the catheters, and formation of granulomas. 
According to the PACC, the latter complication can be pre-
vented by the use of the lowest effective dose and concentra-
tion of intrathecal opioids or using an intermittent bolus 
dosing. Furthermore, the use of ziconotide or fentanyl does 
not seem to lead to this complication [ 22 ]. Low starting doses 
of opioids are also recommended to avoid the risk of respira-
tory depression. 

 Epidural infusion requires substantial dosages, high vol-
umes, and more frequently refills when compared to intrathe-
cal catheters resulting in higher costs and infection rates. 
While persistent nausea, persistent and transient urinary 
retention, transient pruritus, and constipation occurred more 
frequently with epidural infusion, respiratory depression, 
sedation, and confusion were most common with intrathecal 
catheters [ 24 ]. 

 It is difficult to respond to the question on which is the 
more effective and safe type of central neuraxial blocks 
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usable to treat pelvic cancer pain when pharmacological 
approaches failed. We suggest a strong case-by-case analysis. 
For instance, in a patient with a stabilized disease, and with an 
acceptable life expectancy (more than 3 months?), we prefer 
a continuous intrathecal infusion, if there are no serious con-
traindications (see Table  7.2   notes ). Comorbidity, such as 
sleep apnea, or other respiratory conditions discourage the 
choice of IDD. Peripheral edema is also a relative limitation, 
as it is sometimes associated with the use of intrathecal opi-
oid therapy with a mechanism related to an effect of these 
agents on the levels of antidiuretic hormone [ 25 ]. On the 
other hand, epidural analgesia is easy to perform and is effec-
tive for patients with a short predicted survival. Moreover, it 
does not require trained operators and expensive, and not 
always available, devices.       

 Suggestions for Conversion from Systemic to Epidural/
Spinal Morphine 

•     300 mg oral morphine = 100 mg parenteral = 10 mg 
epidural = 1 mg intrathecal  

•   50 % dose chosen may be given systemically and 
slowly reduced to 20 % per day to prevent possible 
withdrawal symptoms    

 Intrathecal Drug Delivery 

•     Recommended boli trialing: morphine 0.2–1.0 mg, 
hydromorphone 0.04–0.2 mg, ziconotide 1–5 mcg, 
fentanyl 25–75 mcg, bupivacaine 0.5–2.5 mg, cloni-
dine 5–20 mcg, and sufentanil 5–20 mcg [ 22 ]  

•   Maximum dose per day: morphine 15 mg, hydromor-
phone 10 mg, bupivacaine 10 mg, clonidine 
40–600 mcg, and ziconotide 19.2 mcg [ 22 ]    
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          Pain from malignant involvement of visceral organs is con-
veyed along sympathetic pathways and may be amenable to 
interruption of these pathways [ 1 ] (see also Table   7.1    ). 

 Neurolytic block is recommended only when opioids fail 
to control the pain, when the side effects of systemic pharma-
cotherapy become too debilitating [ 2 ], or to control intracta-
ble pain associated with involvement of nerves or plexi. 
However, some authors have proposed the application of 
these procedures in the beginning stages of cancer pain man-
agement for preventing the development of pain and improv-
ing the QoL of patients, also in pelvic cancer pain. For 
instance, de Olivera et al. demonstrated both a significant 
reduction of pain and opioid consumption in patients who 
received neurolytic sympathetic plexus block compared with 
those treated by pharmacological therapy only [ 3 ]. Among 
the advantages, these nerve blocks can sometimes be given as 
a series of several injections, repeated at weekly intervals. On 
the other hand, the availability of trained staff and the lack of 
precise criteria are significant limits in their spread for cancer 
pain management. There is no consensus, indeed, about the 
optimum technique, interval between blocks, and duration of 
treatment. Moreover, although these approaches could be 
effective in visceral pain, the results in terms of pain relief 
have been less tangible for neuropathic pain, as it is often 
multifactorial and not completely abolished by  sympatholysis. 
However, the literature shows that there may be evidence for 
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the role of sympathetic blocks in management of cancer pain 
(also pelvic cancer pain) [ 4 ], rather than their effectiveness 
for reducing pain in nonmalignant conditions, such as post-
herpetic neuralgia, low back pain, and complex regional pain 
syndrome [ 5 ]. These observations suggest to consider also 
neurolytic sympathetic plexus blocks as a component of mul-
timodal pain management strategy. Thus, although not as first 
choice, in selected patients, sympatholysis could represent an 
effective strategy when pain is resistant to or when intolera-
ble adverse effects preclude the use of traditional pharmaco-
therapeutics, as well as when it is not possible to resort to 
central neuraxial blocks. For this purpose, neurolytic blocks 
could allow a significant reduction in opioids usage, improv-
ing the QoL. 

 As contraindications of neurolytic blocks, we indicate 
patient refusal, bleeding diatheses, and infection at the site of 
injection. About the anticoagulant therapy, we usually follow 
the recommendations developed for perioperative manage-
ment of patients who are receiving anticoagulant or anti-
platelet drugs and require surgical or invasive procedure, 
assessing the thromboembolic and the bleeding risks [ 6 ]. 

 In pelvic cancer pain, there are several techniques to per-
form neurolytic sympathetic plexus blocks, including the 
most common used superior hypogastric plexus block, the 
inferior hypogastric plexus block, the neurolysis of the 
Ganglion Impar, and the presacral plexus neurolytic block. 
Sympatholysis is usually performed with local anesthetics or 
neurolytics (phenol and alcohol). 

8.1     Superior Hypogastric Plexus Block 

 Hypogastric blocks may be useful in the treatment of chronic 
pelvic pain, especially of neoplastic origin [ 7 ]. Patients with 
pain due to cervical, endometrial, prostatic, testicular, and 
colorectal cancer have been treated with Superior Hypogastric 
Plexus Block (SHPB) and success (VAS < 4 and significant 
reductions in opioids dosage) appears to occur in 70 %, until 
patient’s demise [ 8 ]. 
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 The superior hypogastric plexus is located in the retro-
peritoneum in correspondence of the lower third of the body 
of the 5th lumbar vertebra (L5) and the upper third of the 
body of the 1st sacral (S1) at the sacral promontory, on the 
midline just caudal to the bifurcation of the common iliac 
vessels. It is formed by pelvis visceral afferents and efferent 
sympathetic nerves from branches of the aortic plexus and 
fibers from the splanchnic nerves. On this plexus converge 
hypogastric nerves that carry afferents from the pelvic vis-
cera; indeed, its location allows it to innervate the vast 
majority of pelvic viscera, including the bladder, urethra, 
uterus, vagina, vulva, perineum, prostate, penis, testes, rec-
tum, and descending colon. 

 The SHPB can be done as posterior approach (classic pos-
terolateral approach or transdiscal in prone position), ante-
rior approach (supine position), or lateral approach 
(transdiscal) (Fig.  8.1 ). The classic posterolateral percutane-
ous approach has been described by Plancarte et al. [ 9 ], in 
1990, as an evolution of the Cotte’s presacral neurectomy 
[ 10 ]. In a large cohort study, Plancarte et al. [ 11 ] showed that 
this block provided both effective pain relief and a significant 
reduction in opioid usage (43 %) in 72 % of the patients. 
Under fluoroscopy guide, the posterior approach involves a 
percutaneous insertion, in the prone position with a pillow 
beneath the pelvis to reduce the lumbar lordosis, of two 
22-Gauge (G) 6-in. needles (one for each side) from 5 cm 
lateral the L5 spinous process toward midline (30° caudal and 
45° medially), until the anterior lateral region of the interver-
tebral space L5/S1. After verification of the position by injec-
tion of 3–4 ml of radio-opaque contrast (the contrast should 
spread toward the midline from the bilaterally placed para-
median sites), 6–8 ml bupivacaine 0.25 for testing block pro-
cedures can be used. For therapeutic purposes, 5–8 ml of 10 % 
aqueous phenol, or 15–30 ml of ethanol [ 3 ], at each side of the 
vertebra can be used.

   With this approach, the iliac crest and L5 transverse pro-
cess are potential anatomical barriers to proper needle place-
ment; moreover, often there is the patient’s inability to lie in 
prone position. 

8.1 Superior Hypogastric Plexus Block
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 Several investigators reported good results using a para-
median or posteromedian transdiscal approach with a single 
puncture and performed with the patient in either lateral or 
prone position [ 12 – 14 ]. In paramedian discal approach, entry 
point is again 5–7 cm from the midline at L5–S1 but intro-
duced just lateral to the inferior aspect of the facet joint and 
advanced through the disk under lateral fluoroscopic guid-
ance, till loss of resistance is felt. In posteromedian approach, 
needle is inserted perpendicularly to the skin at the center of 
the L5–S1 interlaminar space under anteroposterior fluoro-
scopic vision. The needle is then advanced toward the inter-
vertebral disk so that it penetrates the thecal sac under lateral 
fluoroscopic control. 

  Figure 8.1.    Different approaches for neurolytic superior hypogas-
tric plexus block under CT guide (1–3 posterior approaches; 4 ante-
rior approach; 2 also as lateral approach)       
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 The transdiscal approach is associated with a potential 
disk rupture, disk herniation, or discitis. The literature quotes 
<5 % rate of post-procedural discitis [ 12 ] though several stud-
ies have suggested that the use of preoperative intravenous 
or injection of antibiotics into the disk during transdiscal 
approaches may prevent this complication [ 15 – 17 ]. 

 A more recent attempt for the SHPB is the anterior 
approach. It is applicable in patients who may not be able to 
lie prone, or when posterior and transdiscal approaches are 
not suitable for anatomical difficulties, such as osteophytic 
overgrowth, or in the presence of radiculopathy or disk dis-
eases. As first described by Kanazi in 1999 [ 18 ], with the 
patient placed in supine Trendeleburg position (15°), and 
after infiltration with local anesthetic of an area 2–5 cm infe-
rior the umbilicus, a 22-G 6-in. needle is inserted toward the 
inferior two-thirds the L5 vertebral body until the bony 
contact. The angular of the approach is perpendicular to the 
floor, and a continuous aspiration is necessary to identify 
accidental visceral or vascular penetration. After fluoro-
scopic confirmation by injection of radio-opaque contrast, a 
solution of 20–30 ml of 0.25 % of bupivacaine followed by 
phenol or alcohol is injected for neurolysis. This is a fascinat-
ing approach; nevertheless, in accordance with Gupta [ 19 ], it 
may expose the patient to a higher risk of bowel perforation, 
ureteral damage, and infection, also when performed under 
computed tomography [ 20 ] or ultrasound guide [ 21 ]. It is 
imperative that bladder is empty and patient receives pre- 
procedure antibiotics as traversing small/large bowel is 
inevitable. 

 Several authors assume that the risks for the neurolytic 
block of the superior hypogastric plexus are low, especially 
when performed under CT guide [ 22 ]. Intravenous fluid is 
recommended pre- and post-procedure because of the risk of 
hypotension (30 %) within first 12 h of procedure due to loss 
of sympathetic tone and splanchnic vasodilatation, while 
common complications include transient pain from the proce-
dure and diarrhea (60 %, but resolving within 48 h). However, 
the procedure may result in neurological complications 
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(paraplegia, leg weakness, sensory deficits, and paresthesia 
due to direct injury to spinal cord or injection into anterior 
spinal artery), vascular injury, or chemical peritonitis. Chan 
et al. [ 23 ] described a patient developing somatic nerve dam-
age after a computed tomography scan-guided neurolytic 
block; however, they pointed out that the patient’s severe 
kyphoscoliotic lumbosacral junction deformity and his semi-
recumbent position may have contributed to the develop-
ment of the complication. In spite of this report, in Plancarte’s 
study, no neurological complications were detected following 
this neurolytic block [ 11 ], but the theoretical risks of this pro-
cedure exist, including cerebrospinal fluid leak, intrathecal or 
epidural injection, bleeding, especially into retroperitoneal 
space, nerve injury and/or paralysis with transient bowel, 
bladder and sexual dysfunction, and puncture of surrounding 
organs or vessels. De Leon-Casasola also described the pos-
sibility of distal ischemia due to puncture of the iliac artery, as 
well as the risks of systemic complications if the medication is 
injected into a blood vessel, and the risk of infection [ 24 ]. 

 Summarizing, bowel, bladder, and ureteral damages are 
mainly related to the anterior approach, while, given the prox-
imity of vascular structures, the posterior approach exposes 
the patient to risk of bleeding and hematoma, and the trans-
discal approach is associated with a disk damage and infection. 
Although, all these risks could be reduced using a computed 
tomography or ultrasound guide (anterior approach), fluoros-
copy tends to be the preferred imaging method.  

8.2     Inferior Hypogastric Plexus Block 

 Despite the comforting initial data using SHPB, some authors 
have reported poor results in patients with extensive retro-
peritoneal disease overlying the plexus, as well as in patients 
presenting with low pelvic pain combined with perineal pain 
(anal pain or pain arising from the genitalia). In these cases, 
the quality of evidence of SHPB, according to scoring system 
published by Van Zundert et al., is only 2 C+ (benefits closely 
balanced with risks; considered, preferably study related) 
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[ 25 ]. These observations led to a better study of the function 
and the anatomy of the inferior hypogastric plexus. This 
plexus is the primary autonomic neural coordinating center 
in the pelvis through which most nociceptive information will 
pass. It integrates both parasympathetic and sympathetic out-
put and receives input from the sacral level of the spinal cord. 
The plexus is formed by efferent sympathetic fibers from the 
hypogastric nerves and from pelvic splanchnic nerves, supply-
ing branches to the pelvic viscera directly, as well as from 
subsidiary plexuses (e.g., the superior, middle rectal, bladder, 
prostate, and uterovaginal plexuses). It also receives pregan-
glionic parasympathetic fibers from pelvic splanchnic nerves 
and visceral afferent fibers from pelvic viscera [ 26 – 28 ]. For 
these reasons, according to Mohamed et al. [ 29 ], the Inferior 
Hypogastric Plexus Block (IHPB) can better realize the pain 
control in extensive cancer diseases, reducing the opioids dos-
age in cancer patients presenting with low pelvic pain com-
bined with perineal pain, namely, anal pain, or pain arising 
from the genitalia. However, this plexus is not easily assess-
able to blockade by local anesthetics and neurolytic agents. 
Schultz’s neurolytic IHPB via transsacral approach has sev-
eral disadvantages because of transient paresthesia, nerve 
damage, rectal puncture, vascular penetration, hematoma, 
and infection [ 30 ] and requires expertise of the operator. 
Although other authors reported a safely fluoroscopy-guided 
IHPB via coccygeal transverse approach [ 31 ], the risk of com-
plications, as rectal trauma, is high.  

8.3     Neurolysis of the Ganglion Impar 

 Visceral pain in the perineal area associated with malignan-
cies may be effectively treated with neurolysis of the Ganglion 
Impar. This ganglion (also known as the ganglion of Walther) 
is a solitary anatomical feature, found on the ventral surface 
of the coccyx, at the level of the sacrococcygeal joint, where 
it forms the caudal origin of the bilateral sympathetic chain, 
indeed. It provides sympathetic innervation to the perineum, 
distal rectum, anus, distal urethra, vulva, coccyx, scrotum, and 
distal third of the vagina. 

8.3 Neurolysis of the Ganglion Impar
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 First described by Plancarte et al. in 1990 [ 32 ], the block 
technique was performed with the patient in the prone posi-
tion using fluoroscopic guidance and a manually bent 22 G 
spinal needle directed cephalad through the anococcygeal 
ligaments. The needle is then advanced until the tip is placed 
posterior to the rectum. 

 This block may be performed with the patient in the left 
lateral decubitus position with the knees flexed, in the lithot-
omy position. Moreover, a trans-sacrococcygeal approach to 
a Ganglion Impar block, described by Wemm and Saberski in 
1995, was developed to improve the technical feasibility and 
overcome the associated risk for visceral injuries with a con-
ventional technique [ 33 ]. More recently, the Plancarte’s origi-
nal technique has been extensively modified by Gupta et al. 
[ 34 ] who described an easy and safe ultrasound-guided 
improvement. 

 Neurolytic block of the Ganglion Impar, producing pro-
longed disruption of afferent sympathetic and nociceptive 
routes from the pelvis and perineal/anal area, is effectively 
used in otherwise difficult cases with a highly desirable risk- 
to- benefit ratio [ 35 ]. Recently, some authors described a 
SHPB, by a posteromedian transdiscal approach, combined 
with a Ganglion Impar neurolytic block through a trans- 
sacrococcygeal approach using a 22-G 2 in. needle and injec-
tion of 4–6 ml of 8 % phenol in saline. They found a reduction 
in pain scores and in consumption of oral morphine after the 
first 24 h post-procedure in 66.6 % of patients, with no com-
plications or serious side effects. They recorded only transient 
paresthesia and pain on injection [ 36 ].  

8.4     Presacral Plexus Neurolytic Block 

 The sacral plexus (plexus sacralis) is a nerve plexus which is 
formed by anterior rami of L4 to S5, providing motor and 
sensory nerves for the posterior thigh, most of the lower leg 
and foot, and part of the pelvis. It lies on the back of the pel-
vis between the piriformis muscle and the pelvic fascia. 
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 According to Wilsey [ 37 ], this block could be useful for the 
treatment of unrelieved pelvic and perineal pain in advanced 
cancer. Although the author described an easy and safety 
technique—performed with a lateral CT guided approach—
there are few data in the literature to confirm and validate 
the procedure. 

 Are sympathetic blocks really effective for pelvic cancer 
pain management? In a recent systematic review on sympa-
thetic blocks for visceral cancer pain management [ 38 ], the 
authors found only one controlled study, performed in 
patients with pelvic cancer pain associated with gynecological 
cancer [ 39 ]. Although in this study patients treated with the 
block (SHPB by anterior approach) had a decrease in pain 
intensity and a smaller morphine consumption, the authors of 
the review stated that the quality of the investigation was 
very poor due to several limitations, including sample size 
calculation, allocation concealment, and no intention to treat 
analysis [ 38 ]. Moreover, because somatic pain and neuro-
pathic pain often coexist and mixed syndromes are more 
likely to be observed in patients with pelvic tumors than in 
those with abdominal pain, interruption of sympathetic path-
way is not a guarantee for abolishing all types of pain inputs 
[ 38 ]. Consequently, sympathetic procedures for pain condi-
tions due to pelvic cancers should be intended as adjuvant 
techniques, for instance, with the purpose of reducing the 
analgesic consumption [ 39 ]. Additionally, sympathetic blocks 
can be used for diagnostic purposes in order to determine if 
the pain is sympathetically mediated or not.      

 Practical Suggestion 

 Because pelvic cancer pain is not the result of a pure 
visceral mechanism, according to the EAPC recommen-
dations, neurolytic sympathetic blocks should be per-
formed not as first choice, but only after a thorough 
case-by-case analysis. 

  Limitations : availability of trained staff and the lack 
of precise criteria. 
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          A special chapter of pain management in patients affected by 
refractory cancer pain, not responding to “standard” treat-
ments, concerns the possibility of using MIPPs [ 1 ]. This term 
refers to several techniques based on the use of percutaneous 
image-guided methods to deliver tissue ablative materials or 
devices inside the neoplastic lesion (see also our review on 
the topic in the American Journal of Hospice and Palliative 
Medicine,  in press ). Vertebral osteolytic metastasis, for 
instance, is more commonly treated using percutaneous ver-
tebroplasty or percutaneous balloon kyphoplasty with an 
excellent long-term palliation of pain and improving mobility 
and QoL [ 2 ]. MIPPs are mostly used also for painful meta-
static disease as well as in nonsurgical pelvic recurrence of 
cancer. These non-pharmacological approaches can not only 
be used to treat cancer lesions, such as metastases or local 
recurrences, but also to perform techniques of neurolysis in 
pelvic pain secondary to malignancy. For instance, the block-
ade of Ganglion Impar can be obtained also by cryoablation 
[ 3 ] or radiofrequency ablation (RFA) [ 4 ]. 

 In pelvic cancer diseases, a key concept regards the indica-
tions of MIPPs. These percutaneous treatments should be 
considered if the patient has pain not controllable by narcotic 
analgesics or not responding to earlier applied therapies and 
is not eligible for a surgical resection due to advanced disease 
and poor functional status. MIPPs, indeed, are alternative to 
conventional surgical interventions for patients who are not 
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good candidates for surgery, as well as in clinical situations in 
which other approaches—like sympathetic blocks or spinal 
analgesia—are ineffective or contraindicated. For instance, 
treatment with EBRT is the standard of care for patients with 
localized bone pain, with an excellent palliation in the major-
ity of these patients; however, many patients do not experi-
ence pain relief with both single and multiple fractions, so it 
is necessary for a retreatment [ 5 ] or the use of other tech-
niques, such as one of MIPPs. 

 MIPPs play a significant role if there is an identified lesion 
which is the cause of the painful syndrome. The lesion to be 
treated may be a primitive pelvic cancer, such as prostate 
cancer [e.g., through RFA, irreversible electroporation (IRE), 
or cryoablation] or malignant melanoma of the skin, anus, or 
vagina [e.g., through electrochemotherapy (ECT)]. Moreover, 
MIPPs can be successfully used to treat local recurrence or 
pelvic metastasis. For this purpose, these treatments should 
be considered as first choice in recurrent pelvic lesions after 
resection of colorectal cancer and in well-defined metastasis, 
if the patient is not eligible for a surgical resection. For this 
purpose, Ohhigashi et al. reported two cases of RFA in recur-
rence of rectal cancer [ 6 ], and this procedure improved QoL 
providing pain relief for long time [ 7 ]. 

 Painful osteolytic bone metastasis of the pelvis represents 
an important field of application of some MIPPs, such as 
RFA and percutaneous cryoablation. This is a key point in 
palliation of cancer pain, as the presence of bone metastases 
is the most common cause of cancer-related pain [ 8 ]. 
According to Müller et al. [ 9 ], patients with multiple osteo-
blastic lesions at any site and osteolytic or mixed lesions in 
non-weight-bearing bones should be treated through conser-
vative approaches, including chemotherapy, hormonal ther-
apy, and/or irradiation according to the diagnosis. However, 
they also stated that percutaneous treatments should be 
considered if the patient has pain not controllable by opioids 
or not responding to noninvasive therapies, such as external 
irradiation. This observation was confirmed by a multicenter 
study which showed a clinical significant pain reduction in 
painful metastases involving bone [ 10 ]. 
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 Additionally, these techniques are applicable even in the 
absence of a precise lesion to perform neurolysis. For instance, 
cryoneurolysis—also known as cryoanalgesia or cryoneu-
roablation—is an effective method of peripheral nerve 
destruction. Thus, it is applicable for craniofacial pain second-
ary to trigeminal neuralgia and for chest pain due to post-
thoracotomy neuromas and post-herpetic neuralgia [ 11 ]. 
Cryoanalgesia is also used to treat no-cancer pelvic pain sec-
ondary to neuralgia [ 12 ]; nevertheless, there are few data on 
its application for palliation of pelvic cancer pain. On the 
other hand, the use of MIPPs is strongly indicated in early 
phases of pain management as pain control by conventional 
methods is difficult because high-dose opioids applied through 
oral, parenteral, or neuroaxillary techniques are contraindi-
cated or result in uncontrollable and severe side effects. 

 These nonsurgical approaches also have potential draw-
backs. Although uncommon, risks may include increased 
pain, infection, bleeding, and visceral injury. In the absence of 
accurate data on complications of MIPPs when used in pelvis, 
we may refer to the overall complications of these proce-
dures. For instance, complications and risk factors for major 
complications (e.g., advanced patient age, increased tumor 
size, increased number of applicators) after percutaneous 
ablation for small renal masses have been well studied [ 13 ]. 
At the same time, Chen and colleagues did not find signifi-
cant differences in rates of complications or admission 
between cryoablation and radiofrequency ablation when 
used for percutaneous renal tumor treatment. They reported 
5 % of complications, mostly related to hemorrhage, and 1 % 
of short-term readmission due to pulmonary embolism and 
acute-on-chronic kidney injury [ 14 ]. In other sites, in a study 
on the use of ECT in the head and neck region, the authors 
reported one nearly lethal bleeding, two cases of osteoradio-
necrosis, and a fistula [ 15 ]. Also, irreversible electroporation 
seems relatively safe without major complications; however, 
according to Scheffer and co-authors, complications after 
pancreatic irreversible electroporation appear more severe 
[ 16 ]. In the study on microwave coagulation for palliation of 
pelvic recurrence of rectal cancer, the authors observed skin 
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necrosis and nerve injury as adverse events; however, they 
stated that the procedure was safe [ 17 ]. These complications 
affect the skin and peripheral nerves. Atwell and coauthors 
reported a rate of skin burns following percutaneous renal 
RFA up to 1 % [ 18 ]. These cutaneous lesions occur for 
improper dispersion of the thermal energy; nevertheless, they 
often do not require complex interventions. Among the com-
plications, a more important role is played by the nerve inju-
ries, as the neuroanatomy of pelvis is very complex, including 
nerves that come from the lumbosacral plexus, coccygeal 
plexus, and pelvic autonomic nerves. Thus, several nerves, 
most of which are not visible despite imaging guidance, are at 
risk of injury during percutaneous ablation. Sensory nerve 
injury may manifest as pain, anesthesia, or paresthesias in 
specific dermatomal or sensory nerve distributions. There are 
no reliable data to determine the procedure with less risk for 
nerve damage in pelvis; however, in renal masses ablation, 
nerve injury is more often reported following RFA than cryo-
ablation, occurring in 1–6 % of procedures [ 19 ]. 

 Summarizing, spinal analgesia and in selected cases, neuro-
lytic sympathetic blocks remain the mainstay in management 
of pelvic cancer pain intractable and unresponsive to oral or 
parenteral opioids. Moreover, although palliative RT is the 
standard of care for patients with pain due to focal metastatic 
bone lesions, with an excellent palliation in the majority of 
these patients, MIPPs may be an alternative treatment for 
palliation of painful metastatic lesions that are resistant to 
radiation and in cases where further RT is not possible 
because of limitations of dose to normal structures. It is also 
possible that MIPPs may play an adjunctive role to the use of 
RT for palliation of painful metastatic lesions, also in pelvis. 

 Thus, MIPPs can be a valid therapeutic approach:

•    If there is an identified lesion (organ lesion, recurrence, or 
metastasis) which is the cause of the painful syndrome  

•   In painful metastases involving bone, especially when 
resistant to radiation and in cases where RT and/or sur-
gery are contraindicated or not suitable  

•   For peripheral nerve destruction or other neurolysis (e.g., 
cryoneuroablation or RFA of Ganglion Impar).    
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 This approach is also justified in early phases of pain man-
agement, as pain control by conventional methods is difficult, 
or in specific clinical condition, such as well-defined cutane-
ous/subcutaneous nodules by melanoma or metastasis. 

 Despite the evidence of effectiveness and safety of these 
interventions, there are still many barriers to accessing 
MIPPs, including the availability of trained staff, the lack of 
precise criteria of indication, and the high costs of these tech-
niques [ 20 ]. 

 In the literature, described procedures are the radiofre-
quency ablation, laser-induced interstitial thermotherapy, 
percutaneous cryoablation, irreversible electroporation, elec-
trochemotherapy, microwave ablation, and cementoplasty. 
Additionally, midline myelotomy and ultrasound-guided high 
intensity focused ultrasound ablation are also applicable. 

 For all these approaches, the main requirement is that the 
targeted lesions must be sufficiently separated from the cen-
tral nervous system, major peripheral motor nerves, and criti-
cal structures such as bowel and bladder. 

9.1     Radiofrequency Ablation 

 Percutaneous RFA is a form of high temperature thermal 
therapy that utilizes a high-frequency alternating current that 
is passed from the needle electrode into the surrounding tis-
sue, resulting in coagulation necrosis by heating tissue to 
temperatures near 100 °C which is commonly used to treat 
painful neurologic and bone lesions. It has been studied for 
the treatment of hepatocellular carcinoma and liver metasta-
sis, and for lung cancer [ 21 ] also for palliation in painful rib 
metastasis due to non-small cell lung cancer [ 22 ]. While the 
first reported use of RFA in the musculoskeletal system was 
for the treatment of osteoid osteoma [ 23 ], this minimally 
invasive procedure is often used for the palliation of painful 
osteolytic bone metastasis [ 24 ]. In pelvis, RFA can be per-
formed on coccyx, sacrum areas, or by placing a needle elec-
trode directly into the cancer lesion. About the effectiveness 
of RFA used to treat bone lesions, palliation depends on 
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adequate coverage of the bone–tumor interface, rather than 
de-bulking the entire tumor (Fig.  9.1 ) [ 25 ]. RFA can be also 
performed to ablate the Ganglion Impar [ 26 ].

9.2        Laser-Induced Thermotherapy 

 Laser-induced interstitial thermotherapy (LITT), also 
referred to as percutaneous laser ablation (PLA), is a percu-
taneous technique in which tissue destruction is induced by a 
local increase of temperature by means of laser light energy 
transmission. Moreover, as this technique is often performed 
by magnetic resonance compatible devices, the incorporation 
of magnetic resonance imaging for treatment planning and 
verification has helped to expand the number of applications 

  Figure 9.1.    CT-guided percutaneous radiofrequency ablation of a 
pelvic bone metastasis ( Courtesy from Prof. F. Fiore. National 
Cancer Institute, Naples, Italy )       
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in which LITT can be applied safely and effectively [ 27 ]. This 
approach was used to treat brain tumors, pulmonary neo-
plasms, osteoid osteoma, and liver tumors. In pelvis, the tech-
nique has been successfully applied for clinically low-risk 
prostate cancer [ 28 ] and for prostate cancer recurrence in the 
postsurgical prostate bed [ 29 ]. For the palliative treatment of 
spinal metastases, only few cases are reported with a pain 
relief of maximal 45 % after 3 months [ 30 ].  

9.3     Percutaneous Cryoablation 

 In this technique, freezing temperatures induce coagulation 
necrosis of tissue through several mechanisms of cell death, 
including direct cell injury due to crystallization of water 
molecules and interruption of the local microcirculation in 
the treated tissue zone. The rapid freezing adjacent to the 
probe results in osmotic differences inducing apoptosis in the 
periphery of the lesion [ 31 ]. 

 Although a minimum cellular temperature of −20 °C 
appears necessary to provide this effect, this process can 
result in rapid cooling that reaches −100 °C within a few sec-
onds. Cryoablation has several applications, like hepatocel-
lular carcinoma [ 32 ], kidney cancer as alternative to 
laparoscopic cryoablation [ 33 ], malignant lung nodules [ 34 ], 
prostate, and it is considered as primary treatment for small 
benign bony lesions like osteoid osteoma. 

 Cryoablation has the important advantage of allowing 
therapy monitoring because the ice ball that develops can be 
seen as a well-marginated low-attenuation region on CT or a 
low-signal region on MR imaging. Moreover, unlike RFA, it 
does not result in a transient increase in pain after treatment 
[ 25 ]. Consequently, this approach has emerged as a minimally 
invasive technique for the management of osseous metasta-
ses, also in pelvis [ 35 ] and leading experts in these techniques 
stated that the use of cryoablation compared with RFA for 
palliation of painful metastatic disease involving bone is asso-
ciated with a greater reduction in analgesic doses and shorter 
hospital stays after the procedure [ 36 ]. Cryoablation has also 
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a role as specialized technique for providing long-term pain 
relief (cryoanalgesia); indeed, Bellini et al. described the use 
of percutaneous cryoablation in a case series of 18 patients 
with articular lumbar facet pain, knee pain, and sacroiliac 
pain [ 37 ].  

9.4     Irreversible Electroporation 

 IRE is a nonthermal form of tissue ablation using high volt-
age (2–3 kV) direct current. These repeated electrical pulses 
lasting microseconds to milliseconds induce pores in the lipid 
bilayer of cells and result in apoptosis without affecting extra-
cellular matrix. Preclinical studies have suggested that IRE 
may have advantages over conventional forms of thermal 
tumor ablation including no heat sink effect and preservation 
of the acellular elements of tissue, resulting in less unwanted 
collateral damage [ 38 ]. Although IRE was used mainly in 
liver and pancreatic cancer diseases [ 39 ], there are some 
attempts in prostate cancer [ 40 ] and in bone metastases in 
animal models [ 41 ].  

9.5     Electrochemotherapy 

 Electrochemotherapy (ECT) is the combined effect of elec-
troporation and the administration of anticancer drugs to 
treat cancer [ 42 ]. Using electric pulses, chemotherapeutic 
agents, like bleomycin, can enter the tumor cells and accumu-
lates intracellularly. The objective response rate following a 
single session of treatment exceeds 80 %, with minimal toxic-
ity for the patients. Early evidence suggests that treatment of 
tumor nodules with ECT recruits components of the immune 
system and eliciting a systemic immune response against can-
cer. As this technique is used to treat cutaneous and subcuta-
neous metastatic tumor nodules, some authors tried it in 
malignant melanoma of the vagina [ 43 ] and in experimental 
bone metastases in rats [ 44 ].  
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9.6     Microwave Ablation 

 Microwave energy is used to create localized dielectric heat-
ing in order to induce the solidification of proteins in tumor 
cells and necrosis. In more detail, microwave ablation utilizes 
an antenna to locally deliver a high frequency (915 MHz or 
2.45 GHz) oscillating electromagnetic field to induce rapid 
realignment of polar molecules (typically water molecules) in 
a lesion. This results in markedly increased kinetic energy and 
subsequent tissue heating. Tissues with a larger concentration 
of water, such as tumors, are particularly susceptible to micro-
wave heating. The microwave ablation has several applica-
tions in oncology, for instance, for liver cancer [ 45 ]. However, 
also microwave coagulation therapy for pelvis recurrence or 
metastasis and pain management needs additional studies. 
Shimizu et al. treated five recurrent pelvic lesions after cura-
tive resection of rectal cancer with magnetic resonance- 
guided percutaneous microwave coagulation therapy to 
reduce tumor volume and for pain management [ 17 ].  

9.7     Cementoplasty and Other Interventions 

 Bone pelvis metastasis can be managed by cementoplasty 
which refers to the instillation of polymethylmethacrylate 
cement into bone. In pelvic painful lesions of the acetabulum 
or in those involving the bone pelvis, these approaches may 
result in significant pain relief at 3 days, 1 month, and 
3 months postoperatively, with a few rates of complications 
(cement leakage 12.3 %) [ 46 ]. Cementoplasty can also be used 
as an adjuvant therapy and for this purpose it is commonly 
performed the day following RFA or cryoablation; indeed, the 
coagulative necrosis resulting from thermal ablation allows 
more even distribution of the cement, which then helps to 
stabilizes weight-bearing bone by sealing microfractures, 
decreasing the risk of fractures [ 47 ,  48 ]. This combined mini-
mally invasive approach could be also used for symptomatic 
acetabular lesions (usually treated with surgery), if the patient 
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is not eligible for a more invasive intervention. However, 
percutaneous treatment is sometimes hampered by technical 
and anatomical difficulties [ 49 ]. Recently, a palliative percuta-
neous acetabular RFA combined with cementoplasty per-
formed from an anterior approach using a navigational 
ablation probe and ultrahigh viscosity cement instilled under 
CT-fluoroscopic guidance has been described [ 50 ]. 

 First described by Nauta, midline myelotomy consists of a 
5-mm deep puncture using a 16-G needle on either side of the 
median septum in the dorsal column of the spinal cord (T4, 
T6, T8, or T10) [ 51 ]. The puncture is performed with the 
intent of interrupting only the midline posterior column vis-
ceral pain pathway that ascends to higher brain centers 
through the midline of the dorsal column. There are few data 
in literature to judge about the validity and safety of this pro-
cedure [ 52 ,  53 ]. 

 Another possible minimally invasive procedure is the 
ultrasound-guided high intensity focused ultrasound abla-
tion. This technique causes coagulative necrosis of the lesion 
and it has been used not only to treat uterine submucosal 
fibroids [ 54 ] and liver metastasis [ 55 ] but also for palliation of 
primary malignant neoplasms of the bony pelvis [ 56 ]. The 
procedure appears to be a safe MIPP; however, further stud-
ies are warranted to observe its effectiveness.     
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          Cancer pain is usually treated medically with pharmacologi-
cal and non-pharmacological approaches; nevertheless, both 
patients and healthcare professionals often underestimate 
the impact of cancer pain on psychological distress and do 
not consider the potential benefits of psychological treat-
ments to help manage cancer pain. According to Dame 
Cicely Saunders, cancer pain is a “total pain” because the 
patient’s pain experience has physical, emotional, social, and 
spiritual dimensions [ 1 ]. 

 Furthermore, tumors of the pelvis can have a great psycho-
logical impact. For instance, cancers of the cervix raise issues 
like sexuality, femininity, and social isolation; thus, sexual dys-
function and alteration of the body image often represent a 
major concern, as well as an important cause of distress 
among women [ 2 ]. In survivors of prostate cancer, overall 
satisfaction with follow-up care was high, but was lower for 
psychosocial than physical aspects of care. In a survey, it was 
found that 17 % of men reported potentially moderate-to- 
severe levels of anxiety and 10.2 % reported moderate-to- 
severe levels of depression [ 3 ]. Yet, the emotional state of 
patients with permanent colostomy is typically characterized 
by fear and worry about their current process; indeed, body 
image, self-esteem, social activity, and sexuality are the aspects 
that most affect the patients [ 4 ]. These are just a few of the 
many examples. Psychological distress is related to the symp-
toms of patients with cancer of the pelvis and, consequently, 
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psychological support and care must be integral to the cancer 
treatment. 

 According to previous finding, there is a strong linkage 
between the degree, and the length of the cancer pain experi-
ence, and the psychological functioning, especially in terms of 
negative effect on mood, with anxiety, depressive feelings, and 
suicidal thoughts [ 5 ]. Compared to pain-free cancer patients, 
cancer patients with pain had significantly higher levels of 
anxiety, depression, and anger, and patients with higher pain 
intensity and longer duration of pain had the highest levels of 
mood disturbance [ 6 ]. Several studies showed that social 
activities, such as visits and conversations, decreased signifi-
cantly with increasing pain; thus, pain not only causes physical 
suffering but also influences different aspects of QoL [ 7 ], 
becoming a significant emotional, social, and existential dis-
tress [ 8 ]. Additionally, and especially in patients with advanced 
cancer, unrelieved emotions, depressive or anxious symptoms, 
delirium, and difficulties in communicating greatly influence 
the expression of pain. While all these findings indicate that 
in cancer patients psychological factors influence both the 
experience of pain and the response to pain treatment, psy-
chological and behavioral treatments are not of secondary 
importance in cancer patient management, and the possibility 
of reducing psychological distress may improve pain manage-
ment in any phase of care [ 9 ]. 

 There are several psychological and behavioral interven-
tions that can be used in cancer pain management, with cogni-
tive and/or behavioral features. Cognitive behavioral therapy 
includes a group of interventions teaching patients to respond 
to pain awareness with a shift in their thoughts and/or coping 
behaviors. The rationale is that people who experience cancer 
pain typically develop and use a number of coping strategies 
to cope with, deal with, or minimize the effects of pain [ 10 ]. 
On this basis, because health professionals should make 
efforts to understand how each patient copes with pain, also 
supporting the patient in developing pain coping skills, the 
presence of a cognitivist psychologist as component of the 
pain management team is often mandatory. As support of 
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these observations, a meta-analysis concluded that cognitive 
behavioral therapy techniques have beneficial effects on pain 
and distress in women with breast cancer, finding moderate 
effect sizes of drugs used in pain management [ 11 ]. 

 Cognitive behavioral therapy may help patients cope with 
cancer and the psychosocial problems associated with cancer 
and cancer treatment, but is less likely to help with common 
physical issues such as loss of strength and flexibility, weight 
gain, and reduced physical function [ 12 ]. Thus, some authors 
prefer behavioral approaches that are based on behavioral 
training studied to teach patients the use of adaptive behav-
iors, like engaging in distracting activities, pacing activities, 
and appropriate use of medications or physical modalities 
[ 13 ]. Patients may be taught to observe what increases pain 
and to take a pain medication before that activity, or they 
may learn when their pain is less severe in a specific moment 
of the day, in order to do their priority activities during that 
time. Behavioral approaches are also relaxation, imagery, 
exercise, or yoga. These treatments provide physiologic ben-
efits, adding competing sensory input to the brain, which can 
shift thoughts and emotional responses. Yoga, for example, is 
feasible for patients with cancer, with improved sleep, QoL, 
mood, and levels of stress [ 14 ]. Other strategies, like medita-
tion or hypnosis, shift focus away from pain, also in pediatric 
patients, in which these therapies have been shown to reduce 
anticipatory anxiety, procedure-related pain, procedure- 
related anxiety, and behavioral distress during venipuncture 
[ 15 ]. Educational interventions often include both behavioral 
approaches and cognitive behavioral therapy elements that 
provide adaptive coping skills and address barriers to the use 
of treatments for pain, as well as increase understanding of 
how to use treatment options and how to communicate with 
healthcare providers about pain. Other psychosocial methods 
include a focus on partner/caregiver responses to pain or 
supportive-expressive or meaning-centered therapies that 
allow patients to explore their feelings, needs, and interpreta-
tion of their experiences with a supportive and facilitating 
therapist. 
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 Psychologists have also a paramount role in the doctor–
patient relationship. In fact, cancer patients should be full 
partners in decision-making, and the pluses and minuses of 
each option should be explained and in most instances the 
patient should have the final call. Nevertheless, physicians may 
encounter communication difficulties; then the opportunity to 
receive help from experts is not to be underestimated. For 
example, probable side effects and complications of treatments 
must be well known by patients, and yet, in case of invasive 
procedure, consultation regarding preferred site of catheter 
exit and implantable pump should also be sought and respected. 

 Because cancer pain may be due to the cancer itself or 
secondary to immobility and debilitation, it may benefit from 
interventions that focus on function. For this purpose, mobil-
ity—and consequently pain—may be improved by strength-
ening, stretching, and the use of assistive devices; thus, 
including a rehabilitation medicine specialist in the pain 
management team is often a winning move. 

 Treatment objectives of cancer rehabilitation are preven-
tive, to improve function and reduce morbidity and disability; 
restorative, for patients with potential cure of cancer whose 
residual disability can be appropriately controlled or elimi-
nated; supportive for patients who must continue with cancer 
but can expect relative control or remission of appreciable 
time; and palliative. 

 As well described by Cheville et al. [ 16 ], rehabilitative and 
physical modalities used to manage pain can operate by 
modulating nociception, stabilizing the painful structures, and 
influencing physiological processes that indirectly influence 
nociception. Additionally, these interventions can alleviate 
pain arising from the overloading of muscles and connective 
tissues that often occurs after surgery or with sarcopenia in 
late-stage of the cancer disease. Cancer rehabilitative treat-
ments include physical therapy, occupational therapy, lymph-
edema therapy, recreational therapy, speech and language 
pathology therapies, and the use of prosthetics and orthotics. 
These treatments may be particularly beneficial to patients 
with movement-associated pain [ 16 ] and in some clinical con-
dition, for instance to manage post radiation complications, 
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like neuromuscular and musculoskeletal complications of the 
radiation fibrosis syndrome [ 17 ]. 

 Specific therapies, such as occupational therapy, can be 
particularly effective to help pain management in selected 
cases of cancer patients, also in pelvic neoplastic diseases. The 
role of occupational therapy in oncology and cancer-related 
pain management is well recognized today [ 18 ]. Occupational 
therapy is a rehabilitation approach which uses assessment 
and treatment to develop, recover, or maintain the daily  living 
and work skills of people with a physical, mental, or cognitive 
disorder. In oncology, it can help patients to continue or 
resume usual roles despite cancer-related pain; indeed, by this 
intervention, the patient receives a constructive help to build 
perceived personal control or self-efficacy to manage cancer 
pain [ 19 ]. Occupational therapy works through interventions 
on productivity and leisure, self-care—for instance, with the 
purpose of maintaining or increasing autonomy in perform-
ing activities of daily living, or creating an action plan to 
optimize treatment adherence—cognitive and affective 
aspects, physical aspect of the person, and spirituality [ 20 ]. 
According to Lapointe, an optimal occupational intervention 
should be personalized, scilicet well chosen, carefully graded 
and monitored, and appropriate to the patient’s cancer stage 
[ 21 ]. Occupational therapy could be effective in sick cancer 
patients and in those with cognitive impairments, mental ill-
ness, language barriers, or suspected substance abuse. 
Probably, the odds of having any potentially modifiable func-
tional deficit are higher in patients with increasing age, 
comorbid conditions, and with less than a college degree [ 22 ]. 
However, as reported by Mackenzie Pergolotti and col-
leagues, only 32 % of adult patients used occupational ther-
apy within the first 2 years of their cancer diagnosis (also 
prostate and colorectal cancer), a rate lower than the esti-
mated 87 % who are in need of such approach [ 23 ]. 

 For all these considerations, in pelvic cancer pain, the most 
suitable psychological, behavioral, and rehabilitation approach 
should be chosen after a case-by-case analysis to improve the 
QoL and the psychosocial outcomes, the compliance to the 
therapy, and the doctor–patient interaction/relationship.     
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          Approximately, 65 % of persons diagnosed with cancer today 
can expect to live at least 5 years after diagnosis compared 
with only 35 % in the 1950s and 50 % in the 1980s [ 1 ]. There 
are more than 13 million cancer survivors in the USA today, 
and the number will likely increase to 18 million by 2022 [ 2 ]. 
More than half of these patients are survivors of abdominal 
or pelvic cancers. This evidence suggests the need to be able 
to assist a growing number of cancer survivor patients. 

 No recent studies have already shown improved outcomes 
from using specialist and multidisciplinary pain management 
services [ 3 ]. In many cases, multidisciplinary approach focused 
on providing patients with relief from the symptoms, like 
pain, or physical and mental stress (e.g., fatigue) and follows 
a parallel course with the diagnosis and the pharmacological 
and non-pharmacological management of the cancer disease. 
In this eventuality, pain management, combined with all the 
treatments used to manage side effects of cancer therapies, 
plays a fundamental role to ensure a good QoL for both the 
patient and the family. 

 In the course of disease, pain management works in con-
junction with other therapies that are intended to prolong life, 
such as chemotherapy or RT, and includes those investigations 
needed to better understand and manage distressing clinical 
complications. However, a modern pain treatment is never 
focused on just the pain, but it takes a holistic approach to the 
patient and his disease, and his family, offering a complete 
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program from assessment, treatment, communication, educa-
tion, and follow up, such as fatigue, loss of appetite, nausea, 
vomiting, shortness of breath, and insomnia. Moreover, an 
effective cancer pain management needs to be client centered 
and family members or friends are important allies to consider 
in this context. 

 Assuming that the concept of team refers to a way of 
being, of thinking, and to collaborative and interactive work, 
a more correct approach to pain control should be provided 
by a multidisciplinary team under the responsibility of a pain 
specialist coordinating several professionals to create an indi-
vidualized care plan. Consequently, the pain management 
should begin at diagnosis and continue through treatment 
and follow-up care, until the end of life [ 4 ]. 

 Specialist clinicians involved in the management of pelvic 
cancer pain include pain specialists (usually the team head), 
oncologists, neurologists [ 5 ], rheumatologists [ 6 ], radiation 
therapists, orthopedic surgeons (e.g., for management of pel-
vic bone metastasis), surgeons (e.g., for management of 
recurrence or cancer complications, such as fistula), and psy-
chiatrists. Usually, the head of the pain management team is 
a pain specialist: an expert in assessing and treating pain. 
Nevertheless, different specialists, such as anesthesiologists, 
may also have an additional specialization in pain manage-
ment, and their expertise is needful to deliver advanced pain 
management procedures ranging from peripheral or central 
nerve blocks to device implantation and other procedures 
like MIPPs. Anesthesiologists have much experience using 
potent analgesic drugs as well as surgical or neural blockade, 
and in some countries, for example, the UK and Italy, anes-
thesia is the only specialty that incorporates advanced pain 
management within its training program. The clinical nurse 
specialist is a key figure in the team, as he/she is involved in 
educating patients about health conditions and their treat-
ment, prevention and health maximization activities, clinical 
procedures and surgery, and other patient care as advised by 
the treating doctor. Also physiotherapists, occupational 
 therapists, rehabilitation counselors, psychologists, social 
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workers, and volunteers are involved. Additionally, other 
medical specialists such as pediatricians, surgical oncologists, 
and neurosurgeons participate when pain associated with the 
disease may require their expertise. A gynecologist or an 
urologist may be included in the core team for the manage-
ment of patients with pelvic cancer pain. 

 When no cure of the cancer disease can be expected, pain 
management becomes an important component of the pallia-
tive care setting. Palliative care, also called comfort care, sup-
portive care, and symptom management, refers to active, 
global, and multidisciplinary care of patients with oncological 
or non-oncological pain which does not respond to specific 
treatments. The aim is to assist the patient during the last 
stage of his/her life. The most noticeable benefit of palliative 
care is the relief of physical symptoms such as pain, fatigue, 
lack of appetite, nausea and vomiting, or shortness of breath. 
Relief from pain is one among the main targets of palliative 
care, and also in this care setting opioids are the drugs of first 
choice for severe and moderately severe cancer-related pain 
and for breathlessness [ 7 ]. 

 According to the WHO definition, this approach has the 
aim to improve the QoL of patients and their families facing 
the problem associated with life-threatening illness, through 
the prevention and relief of suffering by means of early iden-
tification and impeccable assessment and treatment of pain 
and other problems, physical, psychosocial, and spiritual [ 8 ]. 
The key point is that palliative care intends neither to hasten 
nor postpone death and at the same time affirms life and 
regards dying as a normal process. This approach often repre-
sents an ideal model because many patients experience 
severe, unnecessary symptoms during treatment as well as at 
the end of life, and others receive “aggressive” care that is 
discordant with their preferences [ 9 ]. 

 The palliative approaches can be delivered in hospitals, 
institutions predominantly specialized in providing care in an 
end of life, or at home; nevertheless, evidence of benefit, in 
terms of end-of-life experiences of patients and their 
 caregivers, is strongest for the home care setting [ 10 ]. 
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In regard to the timing for starting the palliative care setting, 
it is evident that this approach is frequently misconstrued as 
synonymous with end-of-life care. However, substantial evi-
dence demonstrates that palliative care, when combined with 
standard cancer care or as the main focus of care, leads to 
better patient and caregiver outcomes [ 11 ], with significant 
improvements in both QoL and mood [ 12 ]. Consequently, 
this piece of data should lead to integrating palliative care 
services into standard oncology practice at the time a person 
is diagnosed with metastatic or advanced cancer [ 13 ]. 

 Because of the lack of a precise outcome, it could be dif-
ficult to determine the efficacy of a palliative care program. 
A systematic review on satisfaction with care at the end of 
life showed that different types of palliative care interven-
tions can improve satisfaction [ 14 ] which can be understood 
as the sum of several domains, as accessibility and coordina-
tion; competence, including symptom management; commu-
nication and education; emotional support and personalization 
of care; and support of patients’ decision-making. 

 The members of a palliative care team have specific and 
multifactorial features; they respond not only to medical but 
also psychological and social needs of the patients; and they 
should have sympathy, moderation, communication, and 
reassurance skills. In general, the interdisciplinary palliative 
care team is more complex than the pain management team, 
with a prevalent interest in pain management and emotional 
and psychological support. Basically, it includes a doctor, a 
nurse, and a social worker, but other experts often complete 
the team, according to a patient’s needs. Also, a palliative 
team may include surgeons, interventional radiologists, radio-
therapists, and oncologists; however, the role of pharmacists, 
dieticians, nurses, rehabilitation specialists, and physical ther-
apists is more important for the purpose of care setting. There 
is no single model for a palliative care team, so other profes-
sional roles can participate to integrate the psychological and 
spiritual aspects of patient care, such as chaplains, counselors, 
music and art therapists, and home health aides. There may 
be a benefit of music therapy on the QoL of people in end- 
of- life care [ 15 ], while also psychotherapy has an important 
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role in the palliative care setting, with interventions which 
can be delivered to the patients alone, to caregivers alone, or 
to the family system. Psychotherapy can be provided in con-
junction with psychotropic medications to relieve symptoms 
such as anxiety and depression or alone when medications 
are contraindicated or patients prefer to address their dis-
tress in non-pharmacological ways [ 16 ]. Nevertheless, the 
goal of the psychotherapy in palliative care setting is to 
deliver an aid for both patients and caregivers to improve 
coping and reduce the suffering resulting from the awareness 
that death may be near. Moreover, it can also be used effec-
tively to improve communication between patients and other 
members of the treatment team.     

 Suggestions for Palliative Care Setting 

•     Also in palliative care setting, opioids are the drugs 
of first choice for severe and moderately severe 
cancer-related pain and for breathlessness.  

•   Use medication to prevent opioid-related 
constipation.  

•   Consider that no clinically relevant opioid-related 
respiratory depression was observed in any study.  

•   Consider that pain and fatigue are strongly positively 
correlated.  

•   Address the emotional and spiritual concerns and 
those of the caregivers.  

•   Together with pain and breathlessness, another rela-
tively frequent symptom in the dying phase is delir-
ium. Treatment with haloperidol is recommended.  

•   Anxiety and depression should be treated with anti-
depressant and benzodiazepines, but consider that 
psychotherapy is also effective for this purpose, even 
in patients with a short life expectancy.  

•   Because palliative care intends neither to hasten nor 
postpone death, when the dying phase begins, tumor-
specific treatments should be stopped.    
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          Cancer-associated pain in advanced neoplastic diseases of the 
pelvis is often the most debilitating aspect of the malignant 
disease; therefore, it is recognized as a significant health issue. 
About 75 % of the patients with pelvic cancer will present 
pain at any time during disease, and 50 % and 30 % of them 
will have moderately severe and very severe pain, respectively 
[ 1 ]. Thus, pain management is vital to reduce patients’ suffer-
ing and improve their overall comfort. However, in contrast 
with the recommendation of the Declaration of Montréal stat-
ing that access to pain management is a fundamental human 
right [ 2 ], this enormous need remains largely unmet [ 3 ]. 

 Because of the complex nature of pelvic cancer pain, it is 
unrealistic to expect one profession or group of specialists to 
undertake the enormous task of pain management in this set-
ting of patients. Pharmacological management remains the 
most common method of treating [ 4 ]; however, in selected 
cases, an invasive, or minimally invasive, technique can be 
preferred in early phases of pain management. The right 
choice can be difficult, so a correct approach to pelvic cancer 
pain control should be provided by a multidisciplinary team 
under the responsibility of a pain specialist coordinating sev-
eral professionals such as surgeons, interventional radiolo-
gists, radiotherapists, and oncologists. This is a big challenge 
because appropriate use of available therapies can effectively 
relieve pain in most patients, improving their QoL through-
out all stages of the disease.    

    Chapter 12   
 Conclusion                     



160

   References 

    1.    Portenoy RK (1989) Cancer pain. Epidemiology and syndromes. 
Cancer 63:2298–2307  

    2.    International Pain Summit Of The International Association For 
The Study Of Pain (2011) Declaration of Montréal: declaration 
that access to pain management is a fundamental human right. 
J Pain Palliat Care Pharmacother 25(1):29–31  

    3.    Weiss SC, Emanuel LL, Fairclough DL et al (2001) Understanding 
the experience of pain in terminally ill patients. Lancet 
357(9265):1311–1315  

    4.    Zekry HA, Reddy SK (1999) Opioid and nonopioid therapy in 
cancer pain: the traditional and the new. Curr Rev Pain 3:237–247    

Chapter 12. Conclusion



161© Springer International Publishing Switzerland 2016
M. Cascella et al., Features and Management of the Pelvic 
Cancer Pain, DOI 10.1007/978-3-319-33587-2

                       Appendix A
General Prerequisites and 
Contraindications Applicable 
to Interventions (Chaps.   7    –  9    ) 

 In this appendix, both general prerequisites and 
contraindications applicable to all interventions suitable for 
pelvic cancer pain management, including Central Neuraxial 
Blocks, Neurolytic Sympathetic Plexus Blocks, and Minimally 
Invasive Palliative Treatments, are schematically reported, 
while considerations regarding the single approaches have 
been discussed within the specific chapters. 

 Many of these skills require close cooperation between the 
various pain team members. For example, in case of bone 
metastases, choosing the right treatment is a tough challenge, 
so it is vital to the preliminary clinical assessment which in 
turn involves collaboration between oncologists and radiolo-
gists, or orthopedic surgeons, while the psychologist plays a 
key role in making the patient understand the risks and ben-
efits of the procedure, and to assess whether she/he and her/
his family are able to follow a home care program.

http://dx.doi.org/10.1007/978-3-319-33587-2_7
http://dx.doi.org/10.1007/978-3-319-33587-2_9


 General prerequisites applicable to all the interventions useful 
for pelvic cancer pain management [1–3] 
 Patient must have received an optimal trial of analgesics as per WHO 
analgesic ladder and found to be recalcitrant or developed intolerable 
side effects limiting their use or dose 
 A physical examination combined with a detailed clinical assessment 
must precede interventions (degree of the disease, presence of any 
neurological deficits, comorbidities, drug allergies) 
 Review an accurate documentation of pain location, frequency, 
intensity, and its effect on QoL 
 Consider patient’s ability to lie in particular positions for the duration 
of intervention 
 Contraindications to interventions should be sought ( see table ad hoc, 
below ) 
 Site-specific inspection at the intended puncture site to rule out any 
local infection should be performed 

 Because the patient is often immunocompromised, follow strict 
aseptic technique and adopt a pre-procedure antibiotic cover 
 In case of neurolytic block, a diagnostic/prognostic block with local 
anesthetic to explore effectiveness, associated sensory, and motor 
deficits should be contemplated before any procedure 
 Investigations including imaging should be ordered and reviewed 
(anatomical deviations, tumor compression, needle trajectory) 
 Consider your experience and familiarity with the said procedure 
 See a recent coagulation profile 
 Obtain a written informed consent preferably in patient’s own 
language explaining the goals of the procedure, what to expect, 
probable side effects, and complications 
 Consider both financial implications and availability of resources and tools 

 General contraindications to all interventions 

 Absolute 
  Patient refusal  
  a  Bed sores  
  Local or systemic infection  
  Uncorrected coagulopathy  
  (INR > 1.5, platelet count <50,000)  
  Uncooperative patient  
  Lack of technical expertise  
  Uncertainty regarding the diagnosis  
  Allergy to the drugs to be used  

 Relative 
 Neutropenia 
 Neurological deficits 

   a Usually, bed sores are included among relative contraindications for inter-
ventions. In pelvic pain management, they may become absolute contrain-
dications because of the proximity with the puncture site; however, these 
recommendations are less stringent in the case of neuraxial blockade and 
the choice must be made after a case-by-case analysis 
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          Appendix B
Algorithm for Pelvic Cancer 
Pain Management 
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Step 4 of the WHO 
ladder

MIPPs
Identified lesion 
Painful bone 
metastasis
For peripheal 
nerve destruction

Minimally Invasive 
Procedures (MIPPs)

In early phases of pain 
management, as pain 
control by conventional 
methods is difficult
Consider the combination 
RT/MIPP for bone 
metastasis

Neurolytic 
Sympathetic Plexus 

Blocks           
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