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Abstract 

Breast cancer is the most common cancer among Canadian women. Chronic neuropathic 

pain post breast surgery (PPBS), also known as chronic post mastectomy/lumpectomy 

pain syndrome, is a poorly understood complication posing a significant clinical 

challenge with major negative impact on patients‟ quality of life. This study aims to: 1) 

provide a preliminary determination of the prevalence rate of women who suffer from 

PPBS; and 2) explore potential risk factors associated with women developing PPBS. 

This pilot study used a prospective, longitudinal, quantitative survey design, with a 

demographic questionnaire and the Brief Pain Inventory. Seventeen women were 

recruited at a breast health clinic in Western Canada; 23.5% developed PPBS. Younger 

age (≤50 years), more invasive surgery, acute post-operative pain, and less analgesic use 

at the acute post-operative period, were more commonly found in the women who 

developed PPBS. Future research is required to confirm the significance of these 

potential risk factors. 
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Chapter One: Statement of the Problem 

Despite recent advances, cancer is still a leading cause of early death in Canada. 

According to the Canadian Cancer Society (2009b), an estimated 171,000 new cases of 

cancer and 75,300 deaths were projected to occur in Canada in 2009. Breast cancer is still 

the most common cancer among Canadian women; one in 9 women will develop breast 

cancer in her lifetime and one in 28 will die from it (Canadian Cancer Society, 2009a). 

Advances in screening, diagnosis and treatment have lead to a decreased mortality rate 

for women with breast cancer.  This makes the study of chronic conditions more 

important as the breast cancer population ages. The main treatment option for breast 

cancer is surgery (lumpectomy or mastectomy); some patients may also receive adjuvant 

therapies such as chemotherapy, radiation therapy, hormone therapy, targeted therapy, 

biological therapy or a combination of these therapies (Canadian Cancer Society, 2010)  

 Most commonly, treatment for breast cancer usually begins with surgery; 

depending on the size and type of tumour and axillary lymph node involvement, this may 

be followed by the other treatment modalities (listed above). Although the surgical 

procedure for breast cancer may still include radical or modified radical mastectomy, 

breast conserving surgeries (BCS), such as wide local excision, partial mastectomy, 

segmental mastectomy, or quadrantectomy, are becoming more common; these BCS are 

often known as a lumpectomy (Canadian Cancer Society, 2010). Henceforth, 

lumpectomy will be the term used in this study to refer to these BCS. In women with 

invasive breast cancer, mastectomies and lumpectomies can be done with or without 

complete axillary lymph node dissection (ALND) (also called axillary dissection or 

axillary node dissection) which involves removal of lymph nodes from under the arm (the 
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axilla) (Canadian Cancer Society, 2010). A newer, less invasive procedure called sentinel 

lymph node dissection (SLND) (or sentinel node biopsy or sentinel lymph node biopsy) 

is being used to sample the lymph nodes in early stage breast cancer; it entails removing 

and examining one or a few lymph nodes from the axilla called sentinel lymph nodes 

(Canadian Cancer Society, 2010). The most recent and least invasive procedure is 

therefore a lumpectomy with sentinel lymph node dissection (Jung, Ahrendt, Oaklander, 

& Dworkin, 2003; Selim, Shapiro, Hwang, & Rosenbaum, 2007; Shons & Cox, 2001). 

Breast conserving surgeries are reported to account for up to 40% of more recent surgical 

procedures (Jung et al., 2003).  

Breast cancer treatments are, however, not without side effects. Chronic 

neuropathic pain post breast surgery (PPBS), also known as chronic post 

mastectomy/lumpectomy pain syndrome (PMPS/PLPS), is one such complication. The 

terms PPBS, PMPS and PLPS will be used synonymously in this study since this 

syndrome begins with the surgical treatment of breast cancer, regardless of the type of 

surgery performed.  

This pain syndrome was first reported in the late 1970s by Wood (1978); Foley 

and colleagues described the discrete set of symptoms in the 1980s (Foley, 1987; Granek, 

Ashikari, & Foley, 1984). Since then, a wide variability of prevalence rates has been 

noted in the literature. The prevalence rate of PMPS/PLPS reported in the literature 

ranges from 20% to 68% (See Table 1.1). In terms of worldwide numbers, Selim and 

colleagues (2007) estimate that 200,000 to 400,000 women suffer from the symptoms of 

PPBS.   
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Table 1.1 

 

Prevalence of Chronic Neuropathic Pain Post Surgery from Past Studies 

 

Authors, Year of Study N Study 

(time)
a 

PR 

(%) 

Maunsell, Brisson, & Deschenes (1993) 

Stevens, Dibble, & Miaskowski (1995) 

Tasmuth, von Smitten, Hietanen, Kataja, & Kalso (1995) 

Wallace, Wallace, Lee, & Dobke (1996) 

Carpenter et al. (1998) 

Hack, Cohen, Katz, Robson & Goss (1999) 

Smith, Bourne, Squair, Phillips, & Chambers (1999) 

Fassoulaki, Sarantopoulos, Melemeni, & Hogan (2000) 

Bishop & Warr (2003) 

Bruce, Poobalan, Smith, & Chambers (2004) 

Gulluoglu, Cingi, Cakir, Gercek, Barlas, & Eti (2006) 

Poleshuck et al. (2006) 

Steegers, Wolters, Evers, Strobbe, & Wilder-Smith (2008) 

Vilholm, Cold, Rasmussen, & Sindrup (2008) 

Gärtner, Jensen, Nielsen, Ewertz, Kroman, & Kehlet 

(2009) 

Peuckmann et al. (2009) 

201 

95 

467 

282 

134 

222 

408 

22 

68 

511 

85 

95 

317 

219 

 

3253 

1316 

P(3,15) 

R(NA) 

R(28-32) 

R(12-72) 

R(38) 

R(33) 

R(NA) 

P(3)
 

R(61) 

R(36) 

R(6) 

P(3) 

R(23) 

R(18) 

 

R(26) 

R(60-120) 

55 

20 

49 

22-49
b 

27 

31 

43 

50-68 

49 

43 

46 

48 

51 

24 

 

47 

29 
a
Time in months: Mean, median, or range of follow-up duration after surgery. 

b
This study looked at breast reduction, mastectomy, and mastectomy with breast 

reconstruction and the pain prevalence for each of these studies reported was 22%, 31% 

and 49% respectively. 

Note. Abbreviations used: PR=prevalence rate; R= retrospective study, P=prospective 

study; NA=not available or not specified as a mean, median, or range in the study.   

           

The wide range of PPBS prevalence rates reported in the literature is mainly due 

to the differing definitions of chronic pain used, severity of pain, whether pain location is 

restricted to the arm, chest wall, axilla (or all three) and the exclusion or inclusion of 

breast cancer treatments other than surgery (such as radiation therapy or chemotherapy). 

Advances in surgical treatment have also played a role. With the introduction of SLND, 

the frequency of ALND treatment has decreased (Miguel et al., 2001; Vilholm, Cold, 

Rasmussen, & Sindrup, 2008) and the morbidity of SLND has been shown to be less than 
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for ALND treatment (Kakuda, Stuntz, Trivedi, Klein, & Vargas, 1999; Mansel et al., 

2006; Schrenk, Rieger, Shamiyeh, & Wayand, 2000; Shons & Cox, 2001). Thus, the 

prevalence of PPBS may have decreased more recently due to fewer individuals 

undergoing ALND treatment compared to SLND (Miguel et al., 2001). 

Wascher (2007) notes that identifying PPBS allows patients to have a more 

realistic expectation of surgical outcomes and hence allows them to cope far better than 

patients who are unaware that such pain could develop. Also, it is important that PPBS be 

diagnosed as early as possible; it may become chronic and more resistant to therapy if 

diagnosis and commencement of treatment is delayed (Wascher et al., 2007). Thus, as in 

other chronic pain syndromes, this disorder is also not easily treated (Wascher, 2007), 

which speaks to its significance. Enhanced understanding of the prevalence, severity, and 

contributing risk factors of this chronic pain condition are critical in order to support the 

development of effective treatment and prevention regimes. Thus, for women who are 

already devastated by the diagnosis of breast cancer and attempting to cope with the 

various treatment regimes, the additional suffering from chronic neuropathic pain can be 

physically and psychologically overwhelming.   

Theoretical Perspective 

The expanded Symptom Management Model (SMM) developed in 2001 by Dodd 

and colleagues was the theoretical framework selected to guide the current research 

(Figure 1). Symptoms are the main reason most people see their physician and come in 

contact with the healthcare system. A number of theories exist which try to provide a 

framework to either explain one symptom or as a guide to treat that symptom, but the 

majority of research usually focuses on one symptom (Dodd et al., 2001). The theory of 
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Symptom Management, originally formulated by the faculty and students at the 

  

Figure 1. Revised symptom management conceptual model. (Dodd et al., 2001) 

© Dodd et al. (2001). Advancing the science of symptom management. Journal of 

Advanced Nursing, 33(5), p.670.  Figure 1 used with permission from John Wiley & Sons 

on December 7, 2009. 

 

University of California, San Francisco (UCSF) School of Nursing Centre for System 

Management in 1994 (Larson et al., 1994) and expanded in 2001, purports to be a 

generalizable symptom management model (Dodd et al., 2001). Two relatively recent 

studies cited components of the SMM indicating the congruence of this theory with 

current nursing interventions or therapeutics in the fields of cancer-related fatigue 

(Barsevick et al., 2004) and cancer pain (Im, 2006). 

 The SMM is based on the argument that the useful management of any given 

symptom or group of symptoms requires that the three dimensions of this model 
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(symptom experience, symptom management strategies, and symptom outcomes) 

together with the three interrelated contextual variables (person, health/illness and 

environment) of the domains of nursing science, be considered when selecting clinical 

interventions or conducting research for one or more symptoms (Dodd et al., 2001). The 

philosophical underpinnings or worldview is not explicitly stated by the authors of the 

SMM. It can be inferred to be congruent with contemporary empiricism/post-positivism; 

a philosophical perspective which supports thorough and objective study via quantitative 

research methods, is concerned with the explanation and prediction of complex 

phenomena, and recognizes contextual variables but also accepts the subjective nature of 

the topic under discussion (i.e. symptoms in SMM) (McEwen & Wills, 2007).  

The first step to manage a symptom is to understand the experience from the perspective 

of the person with the symptom. Thus, focus of this pilot study is on the symptom 

experience of chronic neuropathic pain following breast cancer surgery. A pilot or 

feasibility study is a small-scale, preliminary study done to determine the viability of a 

more expensive, larger study (Polit & Beck, 2004). Understanding the symptom 

experience of chronic neuropathic pain following breast cancer surgery will lead to the 

development of pain management strategies and result in better symptom outcome for 

these individuals. 

Definitions of the Research Variables 

        Symptoms and signs are the two major concepts in the Symptom Management 

Model (Dodd et al., 2001). Other major concepts are person variables, health/illness and 

environment for the nursing domains; symptom experience, symptom management 

strategy components, and symptom outcomes for the three dimensions of this model. 
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These will be defined in order to facilitate understanding of the research variables and to 

provide clarity. 

Symptom and sign. Dodd and her group (2001) define a symptom as a subjective 

experience reflecting changes in the biopsychosocial functioning, sensations, or cognition 

of an individual (p. 669). Dodd and colleagues (2001) cite Harver and Mahler‟s (1990) 

definition of a sign as “any abnormality indicative of disease that is detectable by the 

individual or by others” (p. 669).  

According to the International Association for the Study of Pain (IASP), chronic 

pain is defined as pain that lasts three months beyond the normal healing time (Merskey 

& Bogduk, 1994). The IASP defines neuropathic pain as “pain initiated or caused by a 

primary lesion or dysfunction of the nervous system” (Merskey & Bogduk, 1994, p. 212). 

Neuropathic pain is typically characterized by burning, shooting, electric shock-like 

sensations in the area around the treatment site (Polomano & Farrar, 2006). As well, 

Boureau and colleagues (1990) used the descriptors numbness, pins and needles, burning, 

and stabbing, to differentiate between neuropathic pain and nociceptive pain. Therefore 

the descriptors numbness, burning, shooting, and stabbing will be used in this study to 

identify neuropathic pain. 

Although McCaffery and Pasero (2001) argue that pain is what the patient says it 

is and is therefore highly subjective, pain scales have been widely used in the literature to 

objectively measure the characteristics, duration, and location of chronic neuropathic pain 

response. The characteristics, duration and location of PPBS as described by Polomano 

and Farrar (2006) are the operational definitions for chronic neuropathic pain that will be 

used in this study. These will be measured using the Brief Pain Inventory (BPI) (Cleeland 
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& Ryan, 1994). The symptom in this pilot study is chronic neuropathic pain. Since pain is 

subjective (with few outward indications) the sign of pain is detectable by the individual 

and hence based on the patient‟s self-report of this pain. 

Study Application of Symptom Management Model (SMM) 

 The three domains of nursing. The person nursing domain is comprised of the 

person and developmental variables. Person variables (demographics, psychological, 

sociological and physiological) are inherent to individual views and response to the 

symptom experience; developmental variables depend on the maturity of the individual 

(Dodd et al., 2001). In this study the person variables to be studied are age and body mass 

index (BMI). The health and illness nursing domain is not explicitly defined by Dodd et 

al. (2001) but is stated to include risk factors, injuries or disabilities plus other variables 

unique to the illness or individual. Risk factors for chronic neuropathic pain are believed 

to be acute post-operative pain and type of breast cancer surgery in addition to age and 

BMI. The environment is defined as a collection of conditions or the symptom context 

and includes physical (home, work, and hospital), social (social support network, 

interpersonal relationships) and cultural aspects (beliefs, values, practices unique to a 

given religious, racial, ethnic group) (Dodd et al., 2001). The focus of this study will only 

be on the above mentioned person and health/illness variables. 

The three dimensions of SMM. The first SMM dimension, symptom experience, 

is based on self-report and Dodd et al. (2001) include three subsections: perception of 

symptoms, evaluation of meaning of symptoms and response to symptoms. Perception of 

a symptom refers to the person noticing a change from the way they usually feel or 

behave and is subjectively based on the individual evaluation of the symptom severity, 
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source, or if it is treatable (Dodd et al., 2001). Evaluation of meaning of symptoms 

involves characteristic factors (location, intensity, frequency, impact on the individual) as 

well as the perceived threat, danger or impact on social situations or family expectations 

of symptoms (Dodd et al., 2001). The third subsection under the symptom experience 

dimension is response to symptoms which includes physiologic, psychological, 

sociocultural and behavioural elements, one or more of which may be involved in a 

single symptom (Dodd et al., 2001). The first two subsections of the symptom experience 

will be captured using the Brief Pain Inventory tool. As part of the third subsection, 

physiologic response to breast surgery is more complicated. 

        Post surgical tissue damage, nerve damage, and inflammation can cause nociceptive 

and neuropathic pain with the neuropathic pain predominating as healing continues (Jung 

et al., 2003). Chronic PPBS follows the typical pathophysiology of other neuropathic 

pains. A lesion of the somatosensory system is thought to be a common starting point 

with peripheral and central mechanisms also playing a role. Peripheral sensitization 

occurs when neuroma development at the proximal nerve stump causes regenerating 

unmyelinated sprouts to develop continuous spontaneous activity, abnormal excitability, 

and an increased sensitivity to chemical, thermal, and mechanical stimuli, thus triggering 

the pain response (Truini & Cruccu, 2006). First order neurons may increase their firing 

and inhibitory (i.e., analgesic) pathways may be impaired (Stillman, 2006). Peripheral 

sensitization, which is related to upregulation of sodium channels in first order neurons, 

may be followed by central sensitization. In central sensitization, alterations in the 

nociceptors‟ and ion channels‟ expression can cause activation of gene transcription, 

leading to molecular changes (Truini & Cruccu, 2006). Central sensitization is largely 
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mediated by N-methyl-D-aspartate (NMDA) receptors (Gilron, Watson, Cahill, & 

Moulin, 2006). Prolonged pain or use of certain drugs may cause second or third order 

neurons to develop pain memory, and to become centrally sensitized leading to chronic 

pain development (Stillman, 2006). To avoid this happening, timely and effective 

symptom management strategies must be employed. Thus, nociceptive pain may be 

present in PPBS, but neuropathic pain predominates. 

 The goal of the second dimension, that of symptom management strategies, is “to 

avert or delay a negative outcome through biomedical, professional and self-care 

strategies” (Dodd et al., 2001, p. 673). Included in these strategies are the requirements of 

what type of strategy, when, where, why, how much of an intervention, who is the target 

of intervention, and how the intervention is to be delivered (Dodd et al., 2001). Since the 

focus of this study is on the perception of the symptom, effective symptom management 

strategy development will be left to future studies. However, once identified, women with 

PPBS will be referred to a pain clinic for symptom management.   

The final dimensions of the SMM are the outcomes that result from symptom 

management strategies plus symptom experience. Symptom outcomes focus on eight 

factors: emotional status, functional status, self-care, costs (individual financial status, 

healthcare), quality of life, morbidity/co-morbidity, mortality and symptom status (Dodd 

et al., 2001). Symptom outcomes are beyond the scope of this study. However, the 

potential significance of this study is to lead to future studies that look at effectively 

managing PMPS resulting in improved symptom outcomes. 
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Model Limitations 

The original SMM was noted to be a preliminary model and as such would 

require refinement; it was derived from multiple research studies and a review of the 

literature of several different symptom related and self-care models (Larson et al., 1994). 

The SMM as originally planned was tested in research studies by the UCSF School of 

Nursing Centre for System Management and based on this research as well as dialogue 

and collegial discussion was developed to form the expanded SMM (Dodd et al., 2001).  

The UCSF group (Dodd et al., 2001) also specified a number of limitations to the 

model dimensions and as a whole, such as the role symptom clusters play in symptom 

management and the fact that the model does not form a distinction between acute and 

chronic symptoms, all requiring further research and inquiry. Two review articles have 

explored the role of symptom clusters in the area of symptom management (Dodd, 

Miaskowski, & Lee, 2004; Miaskowski, Dodd, & Lee, 2004) with another recent article 

(Barsevick, Whitmer, Nail, Beck, & Dudley, 2006) citing them. This implies that some of 

the limitations described by Dodd et al. (2001) are being addressed by current research, 

although there is still considerable endeavour required. The limitations of the SMM as 

described above minimally impact this study since a distinction will be made between 

acute and chronic pain.  

Study Assumptions 

There are a number of assumptions being made in this study that are pertinent to 

the population of interest. The first assumption is that the surgery for breast cancer 

treatment will inherently cause pain, but that pain should be alleviated with proper 

analgesics and will eventually disappear as normal healing occurs. If the pain persists and 
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no further malignancy or metastases are found, a diagnosis of PPBS will be made. Once 

this diagnosis is made, it is assumed that since the pain may be neuropathic in nature, 

treating it will be a challenge and the appropriate referral of the patient will be made by 

the Breast Health Centre staff to a specialized pain clinic. Another assumption is that 

health care professionals at the Breast Health Centre possess the knowledge to be able to 

identify the clinical manifestations of neuropathic pain. Finally, it is assumed that the 

patient will be able to describe their pain symptoms and health history.  

Research Questions 

The two major purposes of this study are to: 1) provide a preliminary 

determination of the prevalence rate of women who suffer from chronic neuropathic pain 

after having breast cancer surgery; and 2) explore potential risk factors associated with 

women developing PPBS/PMPS. The findings from this pilot study will be used to 

inform the development and design of a planned larger scale survey that will use an 

equivalent target population. This larger scale study will be conducted by McMillan, 

McClement, Bokhari, and Daeninck 

Three research hypotheses have been postulated based on the findings from past 

studies (these past findings will be elaborated in the literature review section):  

Hypothesis #1.  At least a small percentage (at the lower end of the prevalence 

ranges noted in the literature, so around 20%) of women who undergo breast cancer 

surgery will develop PPBS by three months post surgery.  

Hypothesis #2.  The person factors of:  i) younger age (<50 years), or ii) 

increased BMI (≥25), will be associated with the development of PPBS.  
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Hypothesis #3. The health/ illness factors of:  i) increased acute post-operative 

pain (that is, pain rated at or above 5 on a 0 to 10 pain scale) or ii) having more invasive 

surgery (i.e., having a mastectomy versus a lumpectomy; ALND versus SLND) will 

increase the risk of women developing PPBS. 

These three hypotheses lead to the following research questions, which were 

central to this pilot study: 

1) What is the prevalence of women who develop PPBS out of the population of women 

who have had breast cancer surgery? 

2) Is there an association between PPBS development and:  i) younger age, or ii) 

increasing BMI, in women who have had breast cancer surgery? 

3) Is there an association between PPBS development and: i) increased acute post-

operative pain or ii) invasiveness of breast cancer surgery? 

4) What is the prevalence of women with PPBS who exhibit neuropathic pain, 

nociceptive pain or both? This will be better shown in the larger study, but this pilot may 

help inform some ideas of what to expect in an expanded study. 

Significance 

 The results of this study can have great significance for the care of patients with 

breast cancer who develop chronic neuropathic pain following breast cancer surgery. This 

study will form a critical pilot for a larger scale study. Both this pilot study and the larger 

scale study will address an identified gap in the literature that speaks to facilitating the 

understanding of this condition and the impact it has on breast cancer survivors. 

Determining the prevalence of PPBS/PMPS can give direction to its management. 

Acknowledging the PPBS symptom experience can help alleviate the psychological 
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distress these women may feel as well as lead to its treatment, resulting in fewer burdens 

in breast cancer patients, and the healthcare system. The results of this pilot study will 

support the aims of the prospective larger scale study. Future research implications could 

include clinical interventions and pain management strategy development with the goal to 

reduce the physical symptom experience of women suffering from PPBS. 
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Chapter Two: Review of Literature 

Background 

Chronic neuropathic pain is a complication which affects many women who have 

had surgical and adjuvant treatment for breast cancer. Such postmastectomy/ 

postlumpectomy/ postaxillary dissection pain syndromes are complex and often difficult 

to treat conditions (Wascher, 2007). The exact etiology of syndromes such as PPBS is 

thought to be multivariate and includes both a physical injury to the nervous system and 

the ensuing development of loop-feedback circuits in the central nervous system areas 

that transmit, process, and assign emotional associations to painful stimuli (Wascher, 

2007).   

The most common theories for PPBS etiology include injury to the 

intercostobrachial nerve (Abdullah, Iddon, Barr, Baildam, & Bundred, 1998; Jung et al., 

2003; Temple & Ketcham, 1985; Torresan, Cabello, Conde, & Brenelli, 2003; Vecht, 

Van de Brand, & Wajer, 1989; Wascher, 2007) and damage to axillary nerves during 

surgery (Gärtner et al., 2009; Hack, Cohen, Katz, Robson, & Goss, 1999; Johansen, 

Overgaard, Blichert-Toft, & Overgaard, 2000; Kakuda, Stuntz, Trivedi, Klein, & Vargas, 

1999; Maunsell, Brisson, & Deschenes, 1993; Wascher, 2007). Other possible causes of 

PPBS include injury to sensory nerves in the skin overlaying chest wall/breast and in the 

breast tissue (Wascher, 2007), the formation of neuromas from surgical scars (Wascher, 

2007, Wong, 2001) and nerve compression or ischemia (Wallace, Wallace, Lee, & 

Dobke, 1996). 

The intercostobrachial and axillary nerves provide sensation to the shoulder and 

upper arm (usually running through the lymph nodes in the axilla) and may be commonly 
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cut during lymph node surgery (Wascher, 2007). Loss of innervations in the upper 

arm/shoulder due to this surgical dissection usually results in numbness and paresthesias 

(burning, tingling, itching, or frank lancinating pain) to the affected areas, which may last 

for several months (Wascher, 2007). For the majority of women, the brain in time stops 

expecting sensory input from the affected area and these women may be left with a minor 

sensation of numbness; in a small percentage of women however, the symptoms persist 

resulting in chronic pain (Wascher, 2007).  

Only one study to date has not supported these theories of intercostobrachial or 

axillary nerve damage and chronic neuropathic pain development post surgery.  This 

study found that PMPS still occurred postlumpectomy, without damage to the 

intercostobrachial nerve, and in women without axillary dissection, contrary to the study 

expectations (Carpenter et al., 1999). Carpenter and colleagues (1999) therefore 

recommended caution in classifying women at risk for developing PPBS.  Jung et al. 

(2003) postulated that these findings by Carpenter et al. (1999) could indicate that other 

intercostal nerves are involved in some patients with chronic neuropathic pain following 

breast cancer surgery.  

Chest wall and surgical scar pain can also occur in PPBS/PMPS/PLPS as a direct 

result of extensive surgical removal of breast tissue (as in a mastectomy) rather than 

axillary lymph node dissection (Wascher, 2007). Extensive surgical resections (as in a 

mastectomy), may interrupt cutaneous sensory nerves that give normal sensation to the 

overlying skin on the breast/chest wall; recovery in most women may include some 

numbness in the affected areas, while some women may experience unremittingly 

unpleasant or painful paresthesias (Wascher, 2007). Regeneration of the disrupted nerves 



17 

 

may occur in some women (over months-to-years) and these women may regain some 

sensation in these numb areas (Wascher, 2007). However, this peripheral nerve 

regeneration is not always beneficial since aberrant connections between regenerating 

nerves and the uninjured nerves near surgical areas may result in chronic paresthesias and 

pain (Wascher, 2007).  

Chronic pain syndromes are thought to develop following a physical injury that 

causes damage to sensory nerves. However, not all women who appear to have 

undergone identical surgical procedures develop chronic pain syndromes, which may be 

due in part to individual healing differences or perhaps remodeling of parts of the brain 

assigned with processing painful stimuli (Wascher, 2007). It is not clear exactly how, but 

the limbic system may become hypersensitized to painful stimuli, resulting in a feedback 

loop between injured sensory nerves and the emotional pain centers of the brain 

(Wascher, 2007). Neural pain receptor networks within the spinal cord may also 

propagate painful sensations from the operative site (Wascher, 2007). 

 In addition to this multifactorial etiology, risk factors for developing PPBS are 

also poorly understood. Further research is needed to determine the cause and elucidate 

the risk factors associated with PPBS. This chapter will provide an overview of the 

research literature to date on the topic of PPBS/PMPS/PLPS. 

Definition, Prevalence and Risk Factors for Pain Post Breast Surgery (PPBS) 

 Definition of PPBS. No standard definition of what constitutes chronic pain is 

seen in the literature for PPBS. Studies in the past have applied ranges from two to six 

months post surgery (Jung et al., 2003) while more recent researchers (Gulluoglu et al., 

2006; Macdonald, Bruce, Scott, Smith, & Chambers, 2005; Poleshuck et al., 2006; Selim 
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et al., 2007) have used the definition put forth by the International Association for the 

Study of Pain (IASP). The IASP definition of chronic pain is pain that lasts three months 

beyond the normal healing time (Merskey & Bogduk, 1994). In keeping with the recent 

trend, the IASP definition of chronic pain will be used in the planned larger scale survey. 

However, Wascher and colleagues (2007) note that in many surgical follow up visits, 

PPBS does not appear as an ongoing chronic problem until at least 30 to 90 days after 

surgery (in some case even years later). Therefore, the timeline of 30 to 90 days post 

surgery was used in this study to determine if chronic pain had developed. 

 Post mastectomy pain syndrome is commonly defined as a chronic pain condition 

mostly neuropathic in nature occurring after surgery for breast cancer. This general 

definition of PMPS is based on three criteria: character, location and timing of pain. 

Macdonald and colleagues (2005) defined PMPS as pain with neuropathic characteristics 

(such as numbness, pins and needles, burning or stabbing) located at the same side as the 

surgery (chest wall, axilla or ipsilateral arm) persisting either intermittently or 

continuously for longer than the normal healing time (usually three months). Therefore, 

post operative pain with neuropathic characteristics located on the surgical side, at least 

30 to 90 days after surgery was the definition of PPBS that was used in this study.  

Prevalence of PPBS. Since the initial reports of post-mastectomy pain in the late 

1970s, a wide variance in the prevalence of chronic neuropathic pain related to this 

surgical intervention has been reported in the literature. One reason for this prevalence 

discrepancy is that, as mentioned above, no standard definition of chronic pain has been 

used, with chronic pain being defined as beginning anywhere from two to six months 

post surgery (Jung et al., 2003). Secondly, some researchers include mild as well as 
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severe cases of PMPS in their prevalence rates (Carpenter et al., 1998; Fassoulaki, 

Sarantopoulos, Melemeni, & Hogan, 2000; Gärtner et al., 2009; Poleshuk et al., 2006; 

Smith, Bourne, Squair, Phillips, & Chambers, 1999; Stevens, Dibble & Miaskowski, 

1995), while others only include more severe cases (Katz et al., 2005). Additionally, the 

key limitations of these studies include small sample sizes and retrospective and cross-

sectional study designs. Thus, prevalence of PPBS is not well understood because of the 

inconsistency of the definitions used and methodological limitations. Further research is 

therefore required to address these concerns. 

PPBS risk factors. There are a number of risk factors that have been associated 

with PPBS development. They include: younger age (<50 years), increased BMI (≥25 

kg/m
2
), invasiveness of the surgery and acute post-operative pain. Adjuvant therapies 

such as radiation and chemotherapy have also been independently linked to chronic pain 

development and can themselves be additional sources of pain and related symptoms, 

making diagnosis of PPBS more difficult (Jung et al., 2003; Wascher, 2007). Particular 

chemotherapeutic agents implicated in peripheral neuropathy include vincristine, 

viblastine, vinorelbine, cisplatin, paclitaxel, docitaxel, carboplatin, oxaliplatin, etoposide, 

tenoposide, thalidomide, bortezomib and interferon (Wascher et al., 2007). In general, 

very little consensus exists in the literature regarding the risk factors for PPBS.  

Age. Several studies found that younger age is a significant risk factor (Gärtner et 

al., 2009; Gulluoglu et al., 2006; Hack et al., 1999; Peuckmann et al., 2009; Poleshuck et 

al., 2006;  Smith et al., 1999; Steegers, Wolters, Evers, Strobbe, & Wilder-Smith, 2008; 

Tasmuth, von Smitten, Hietanen, Kataja, & Kalso, 1995; Vilholm et al., 2008) while 

other studies find no association between PPBS and age (Bishop & Warr, 2003; 
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Carpenter et al., 1999; Ivens et al., 1992; Kroner, Krebs, Skov, & Jorgensen, 1989; 

Stevens et al., 1995).  

Smith and colleagues (1999) conducted a retrospective cohort study of breast 

cancer survivors who had mastectomies over a six year period. Of the 408 women who 

completed their questionnaire survey, 43% (175 women) had suffered from PMPS, of 

which 65% were younger women (age less than 50), decreasing to 26% in the age 70 and 

over cluster. A follow-up study by Macdonald and colleagues (2005) used the same 

cohort of women, and found younger age and increased BMI to still play a role in the 

persistence of neuropathic pain after a mean of 9 years post surgery. The study by Smith 

et al. (1999), as well as others (Carpenter et al., 1999; Gärtner et al., 2009; Gulluoglu et 

al., 2006; Hack et al., 1999; Ivens et al., 1992; Kroner et al., 1989; Macdonald et al., 

2005; Peuckmann et al., 2009; Steegers et al., 2008; Tasmuth et al., 1995; Vilholm et al., 

2008) conducted in this area suffer from a number of shortcomings: the use of 

retrospective samples of convenience, very little preoperative data, and inconsistencies in 

terminology such as variations in time used to define chronic pain. As Smith et al. (1999) 

and Macdonald et al. (2005) also acknowledge, further studies including those employing 

prospective methodology are required to address these shortcomings.  

Younger age is a negative influencing factor on overall breast cancer prognosis as 

well. Several recent studies have indicated that younger women (younger than 35 years of 

age and premenopausal) with breast cancer have a worse prognosis. They present with 

higher grade tumours, estrogen receptor negative status, more extensive proliferation and 

more vessel invasion (Colleoni et al., 2002; Kroman, Jensen, Wohlfahrt, Mouridsen, 

Andersen, & Melbye, 2000; Yildirim, Dalgic, & Berberoglu, 2000), and have increased 
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risk of recurrence (Colleoni et al., 2002; Yildirim et al., 2000) when compared to older 

women who develop breast cancer. Due to the increased density of younger breasts, it is 

more difficult to detect tumours early and these tumours are believed by some researchers 

to be more aggressive biologically and pathologically (Kroman et al., 2000; Yildirim et 

al., 2000). As well, these younger women are also likely to have germ-line BRCA1 or 

BRCA2 mutations, which could partially explain their more aggressive nature (Colleoni 

et al., 2002). The aggressive nature of the disease could lead surgeons to do more 

invasive surgeries, leading to greater injury to nerves and hence the development of 

neuropathic pain.  

Younger age is a risk factor that is also strongly implicated in the development of 

chronic pain in other surgeries such as cardiac surgery (Bruce et al., 2003) and inguinal 

herniorrhaphy (Poobalan et al., 2001). This could be due to younger patients being more 

sensitive to nerve damage, being less likely to tolerate pain, and having increased anxiety 

and therefore reporting more pain (Bruce et al., 2003; Poobalan et al., 2001).  Younger 

women could also experience more emotional distress related to their diagnosis and 

treatment than older women, and therefore they may express having more pain and 

disability (Hack et al., 1999). It is not surprising then that younger age could lead to the 

development of PPBS. 

BMI. A higher BMI (i.e., a BMI ≥25 kg/m
2
) may make it hard to distinguish and 

identify the nerves near the surgical site making the patient more susceptible to nerve 

damage (Bruce et al., 2003). While Smith et al. (1999) found an association between 

increased BMI and PMPS, the follow up study by McDonald et al. (2005) found that 

BMI was still a risk factor only at a mean of three years post breast cancer surgery but it 
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was no longer a significant risk factor nine years later. Other studies have not found a 

significant association between PPBS and BMI (Carpenter et al., 1999; Peuckmann et al., 

2009; Steegers et al., 2008; Vilholm et al., 2008). 

Invasiveness of surgery. The type of surgery (lumpectomy, mastectomy, 

mastectomy with reconstruction) as well as the type of lymph node removal (ALND vs. 

SLND) seems to play a role in PPBS development. In regards to the type of surgery, post-

mastectomy pain syndrome is the term that has been the most widely used in the past 

research literature to refer to chronic pain that develops after breast cancer surgery. This 

is not surprising, since mastectomies were the majority of the types of surgeries being 

conducted at that time. Some more recent studies (Bishop & Warr, 2003; Carpenter et al., 

1998; Gärtner et al., 2009; Gulluoglu et al., 2006; Peuckmann et al., 2009; Poleshuck et 

al., 2006; Steegers et al., 2008; Tasmuth et al., 1995; Tasmuth, von Smitten, & Kalso, 

1996; Vilholm et al., 2008) have also investigated the impact of breast-conserving 

procedures such as lumpectomies on post-surgical pain. In terms of the types of surgeries, 

researchers have found chronic pain to also exist in women who have had lumpectomies 

(Carpenter et al., 1998; Gärtner et al., 2009; Gulluoglu et al., 2006; Peuckmann et al., 

2009; Poleshuck et al., 2006; Steegers et al., 2008; Tasmuth et al., 1995; Tasmuth, von 

Smitten, & Kalso, 1996; Vilholm et al., 2008), as well as mastectomies, mastectomies 

with breast reconstructions, augmentations and reductions (Wallace et al., 1996). The 

least invasive technique of a lumpectomy with sentinel lymph node dissection appears to 

be less associated with PPBS development than more invasive surgical techniques 

(Miguel et al., 2001; Poleshuck et al., 2006). 
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In regards to the type of lymph node removal for invasive breast cancer, 

researchers have found chronic pain to exist in women who have had SLND and those 

who have had ALND (Barranger et al., 2005). Since PPBS is generally thought to result 

from injury to the medial branches of the intercostal nerves, it may be more frequently 

observed after procedures that involve complete axillary lymph node dissection (Miguel 

et al., 2001). There also appears to be an increased risk of morbidity (such as arm 

swelling, weakness, stiffness, pain and numbness) with ALND (Ivens et al., 1992; 

Maunsell et al., 1993) while negligible morbidity with SLND has been noted (Schrenk et 

al., 2000). While some studies have shown ALND to be associated with an increased 

probability of chronic pain development compared to SLND (Barranger et al., 2005; 

Gärtner et al., 2009; Miguel et al., 2001; Steegers et al., 2008), other studies have shown 

no significant difference between SLND versus ALND in PPBS development (Gulluoglu 

et al., 2006; Peuckmann et al., 2009; Vilholm et al., 2008). The different definitions and 

methodologies used in these studies may be contributing factors to the variability found 

in these past study findings; however, it is interesting to note that despite these 

methodological disparities, PPBS has been reported to occur in both types of lymph node 

dissections. This seems to emphasize the multifactorial nature of PPBS in addition to the 

variability in findings being due to the different study designs.  

Mansel et al. (2006) conducted a randomized multicenter trial of sentinel node 

biopsy versus standard axillary treatment in operable breast cancer. An analysis of data 

was conducted 1, 3, 6, and 12 months after surgery. While pain was not mentioned 

specifically in that study, sensory loss and numbness to the ipsilateral arm were included 

under arm morbidity. In that study, SLND was found to be associated with reduced arm 
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morbidity and better quality of life than ALND. Mansel and colleagues (2006) further 

recommended that sentinel lymph node biopsy should be preferred for patients who have 

early-stage breast cancer with clinically negative nodes.  

Acute post-operative pain.  Many of the studies that have looked at PPBS have 

been retrospective and therefore data on pain intensity and analgesic consumption in the 

acute postoperative period may have been limited or absent. However, some studies have 

found adequate pain control intra- and post-surgery to be significant factors related to 

breast cancer surgery and PPBS development (Fassoulaki, Triga, Melemeni, 

Sarantopoulos, 2005; Jung et al., 2003; Selim et al., 2007). Studies that have looked at 

acute post-operative pain as a risk factor for PPBS do support the association between 

increased pain in the acute post-operative period and chronic pain development following 

breast procedures (Fassoulaki, Melemeni, Staikou, Triga, Sarantopoulos, 2008; 

Poleshuck et al., 2006; Tasmuth et al., 1995).   

A number of multimodal analgesic regimes for the management of chronic pain 

that occurs following different types of major or minor surgery have been proposed in the 

past. These multimodal analgesic treatments have been included the use of a medications 

such as gabapentin, ketamine, venlafaxine, lidocaine, tramadol, and steroids) either pre-

emptively or during the acute post-operative period (Akkaya & Ozkan, 2009).  The data 

from these studies has not been definitive regarding their effectiveness in preventing 

chronic pain development; this was mainly due to the difficulty in treating chronic post 

surgical pain, which may include neuropathic components, as well as the lack of standard 

methods to treat this complicated clinical condition (Akkaya & Ozkan, 2009). However, 

some pre-emptive analgesia regimens (most notably epidural analgesia, local wound 
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infiltrations and systemic NSAID administration) did show an overall beneficial effect on 

reducing chronic post surgical pain development (Ong, Lirk, Seymour, & Jenkins, 2005). 

In terms of PPBS, some past studies have examined the use of pre-operative/peri-

operative analgesics as prophylactic treatments; the two analgesic regimes that seem to 

show the most promise are pre-operative application of EMLA (eutectic mixture of local 

anesthetics) (Fassoulaki et al., 2000) and paravertebral blocks (Iohom et al., 2006; 

Kairaluoma, Bachmann, Rosenberg, & Pere, 2006; Vila, Liu & Kavasmaneck, 2007). 

The potential difference between cancer pain and treatment pain was examined by 

Bishop and Warr (2003).  They examined coping, catastrophizing and chronic pain in 68 

breast cancer patients. Although their focus was not on PMPS but on chronic pain in 

general, Bishop and Warr (2003) found that: 43% of women in their study had pain due 

to cancer, 49% had pain due to treatment, and 9% had pain due to uncertain origin; 29% 

had primarily bone pain, 10% soft-tissue pain, 34% primarily neuropathic pain, with the 

remainder (27%) mixed (nociceptive/neuropathic) pain. They concluded that women with 

pain from cancer are not different from women with pain due to treatment in terms of 

pain intensity, self-reported disability or scores on depression and anxiety measures (i.e., 

no significant differences found, all ps>0.05). However, the authors acknowledge several 

limitations to their study, citing that it was a cross-sectional, correlative study, not 

randomized, not prospective, with a high rate (42%) of refusal to participate by eligible 

participants (due to fatigue, too ill)  and a relatively small sample size. The study 

limitations mentioned in this section plus the lack of congruency in most of these studies 

necessitates further research. 
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 Adjuvant therapy. Wascher (2007) notes that polyneuropathies caused by 

chemotherapy and radiation therapy have also been linked to chronic pain syndromes 

associated with breast cancer and can therefore add to any impairment caused by surgery. 

In terms of adjuvant therapies affecting PMPS/PLPS, some studies found no link between 

the effects of radiation therapy on PMPS/PLPS (Hack et al., 1999; Kroner et al., 1989; 

Vilholm et al., 2008). Other studies, however, have shown a positive association between 

PMPS/PLPS and radiation therapy (Gärtner et al., 2009; Gulluoglu et al., 2006; 

Peuckmann et al., 2009; Poleshuck et al., 2006; Schierle & Winograd, 2004; Steegers et 

al., 2008; Tasmuth, Blomqvist, & Kalso, 1999). Some studies have shown a positive link 

between chemotherapy and PPBS (Hack et al., 1999; Steegers et al., 2008) while other 

studies have not (Gärtner et al., 2009; Gulluoglu et al., 2006; Vilholm et al., 2008). Since 

radiation therapy and chemotherapy are possible independent risk factor for PMPS/PLPS 

development that could confound the results, the methods in this pilot study included an 

approach to minimize the effects of this complication and the focus of this study remains 

on the surgical treatment of breast cancer and the potential management of associated 

pain. 

Current Guidelines 

The Steering Committee on Clinical Practice Guidelines for the Care and 

Treatment of Breast Cancer Guideline 10 (1998) (henceforth referred to simply as the 

Steering Committee), addresses the management of chronic pain in patients with breast 

cancer and mentions PMPS, but the data is from 2001 and has not been updated. The 

guideline indicates that between 10-30% of patients suffer from PMPS (all the studies 

referenced for these rates are in this literature review) and calls PMPS a fairly common 
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sequela of breast cancer. According to this document, all patients should be warned that it 

may occur and that, if it does, it does not signify a recurrence of cancer (p. 4). From 

personal experience at the Breast Health Centre (BHC), this is not being done. A clearer 

understanding of the prevalence of this disorder may help to underscore the need to act 

on this recommendation.  

A study by Latosinsky, Fradette, Lix, Hildebrand, and Turner (2007) conducted in 

Manitoba evaluated whether the Canadian breast cancer guidelines were being followed. 

They conclude that there was a province-wide variation in the four measures of care the 

study examined: breast conserving surgery, axillary assessment in invasive disease, 

axillary node dissection in non-invasive disease and the adequacy of axillary node 

dissection. Although this study did not focus on Guideline 10 of the Steering Committee 

(1998), the finding that there was variation in the more basic measures of care does not 

bode well that this particular pain alerting recommendation is being utilized. Improved 

knowledge regarding PPBS prevalence could enhance awareness of the condition 

resulting in increased application of this guideline to the benefit of its sufferers.  

Gaps in Knowledge 

The lack of preoperative data on pain intensity, pre-existing or other chronic medical 

conditions, and on the amount of analgesia used immediately post-operatively found in 

most studies conducted on this topic is detrimental to the understanding of the risk factors 

associated with PPBS. Further research is required to alleviate the discrepancies in 

knowledge still present. More international studies need to be done as well in order to 

determine if there are any cultural differences. Only one Canadian study regarding PMPS 

has been done in the last five years (Bishop & Warr, 2003). The only other Canadian 
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study that looked at PMPS was by Hack et al., 1999. With ongoing advances in surgical 

techniques and the increase in breast conserving surgeries over mastectomies, more 

recent studies are needed to reflect these changes.  While Fassoulaki and colleagues 

(2000) did conduct a prospective, randomised control trial that examined the affect of 

perioperative EMLA (eutectic mixture of local anesthetics) use on acute as well as 

chronic pain development in 46 women who underwent breast cancer surgery, their focus 

was only on acute post-operative pain and not an overall examination of PPBS. Thus, to 

our knowledge, to date, only one completed prospective study has been done that directly 

examines overall risk factors associated with PMPS/PLPS (Poleschuck et al., 2006). In 

November 2007, researchers in Aberdeen began a proposed prospective study to assess 

risk factors associated with PMPS (University of Aberdeen, 2008). The work has not 

been completed yet nor were any reports of preliminary findings found. While the 

Aberdeen study and the one by Poleschuck and colleagues (2006) help to address this 

research need, there is still a large gap in knowledge requiring the proposed pilot study to 

be conducted. Considering the contradictory nature of results prevalent in the area of 

PPBS, as well as the paucity of international research concerning risk factors, a large 

scale prospective survey that addresses these issues is also warranted. This proposed pilot 

study aims to serve an important step toward increasing the body of knowledge on this 

topic.  
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Chapter Three: Conceptual Framework 

This chapter will provide an outline of the conceptual framework used in this 

proposed study. This study was guided by the Symptom Management Model (Dodd et al., 

2001). Based on the literature review, the SMM by Dodd and colleagues appears to best 

capture the relationships between the concepts of chronic neuropathic pain, age, BMI, 

acute post operative pain, and type of breast surgery, which are the focus of this pilot 

study. 

        Larson and colleagues (1994) postulated that physicians have traditionally focused 

on finding the cause of a symptom and curing it while nurses traditionally have aided 

patients and families in coping with the symptom. A more comprehensive perspective of 

symptom management is needed to effectively decrease and deal with symptoms. When 

one looks at the original model developed in 1994 and the state of research at that time in 

regards to symptoms and as well as later in 2001, the UCSF group noted that “the 

majority of research on symptoms to date has been directed toward a single symptom, 

such as pain or fatigue, or toward such associated symptoms as nausea and vomiting” 

(Larson et al., 1994, p. 272). As noted by Larson and et al. (1994), models related to 

symptoms had been developed in the disciplines of anthropology, sociology, and 

psychology.  These models described what occurs prior to, during, and after an illness but 

did not integrate application of the model/theory very well into their respective practices. 

Larson et al. (1994) felt that a broader perspective to symptom management was required 

hence the development of their model. The expanded version is virtually the same as the 

original 1994 SMM but it also includes the contextual variables of the domains of nursing 
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science (person, health/illness, and environment), giving the original SMM added depth 

(Dodd et al., 2001). 

While Dodd et al. (2001) do not specifically identify the SMM as a middle-range 

theory, it can be considered as such because its scope is narrower than a broad-range or 

grand theory, but more widespread or generalized than a practice theory (McEwen & 

Wills, 2007). The purpose of the SMM is to present a comprehensive, yet generic model 

for symptom management which provides direction for interventions and research 

through the interrelatedness of the three dimensions of symptom experience, components 

of symptom management strategies and symptom outcomes (Dodd et al., 2001; Larson et 

al., 1994). Since this purpose involves associations and interrelations between the theory 

concepts, it falls under the explanatory category (McEwen & Wills, 2007). The SMM 

does not rigorously define each interrelationship nor predict each outcome but depends 

on patient self reports and so it does not fall within the predictive category (McEwen & 

Wills, 2007). 

        Symptoms and signs are the two major concepts in the Symptom Management 

Model. Other major concepts are person variables, health/illness and environment for the 

nursing domains; symptom experience, symptom management strategy components, and 

symptom outcomes for the three dimensions of this model. Theoretical definitions for all 

the major concepts of SMM are elucidated but none of them are operationally defined. A 

theoretical definition gives a concept meaning in the context of the theory, allowing 

anyone to assess the validity of the definition while an operational definition describes 

procedures required to allocate value to the concept, linking it to a concrete situation 

(McEwen & Wills, 2007). Since the SMM theory does not state any theoretical 
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propositions, there are no operational definitions of these propositions. The theoretical 

definitions for these concepts were given earlier and can also be found in Appendix A. 

Dodd and colleagues (2001) do not specify any major theoretical propositions but 

do base their model on six assumptions. These six assumptions are: (1) self-report is the 

gold standard for the study of symptoms; (2) the symptom does not have to be 

experienced by the patient and he/she may only be at risk for it in order to apply the 

SMM; (3) nonverbal patients (e.g., infants, aphasic post stroke patients) may experience 

symptoms and thus their symptoms require management; (4) all troublesome symptoms 

for the patient must be managed; (5) target for symptom management can be an 

individual, group, family or work environment; and (6) symptom management is a 

dynamic process influenced by the three dimensions of the SMM and the domains of 

nursing (Dodd et al., 2001).  

The aim of this pilot study is to glean a preliminary understanding of the 

associations between prevalence of PPBS in the breast cancer population and the risk 

factors thought to contribute to its development. Starting with the first dimension of the 

SMM, the symptom experience of chronic neuropathic pain will be explored from the 

perception of neuropathic pain, response to PPBS (which includes the physiologic 

response to surgery), and evaluation of PPBS. For women suffering from PPBS, 

symptom management strategies and symptom outcomes of chronic neuropathic pain will 

lead from the discussion of the symptom experience. All three dimensions of the SMM 

will be interrelated with the contextual variables of person (age and BMI) and health/ 

illness (probable risk factors such as acute post-operative pain and surgery type) that 

comprise two of the domains of nursing. However, environment (social supports, family, 
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immediate surroundings) while important, was not the focus of this pilot study, so this 

aspect was not explored. The results of this study may be significant in providing 

foundational evidence that supports the future development of pain management 

strategies to alleviate PPBS and improve symptom outcomes. 
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Chapter Four: Methodology 

        This chapter describes the proposed research design and methodology. Information 

relevant to the research design, sample, setting, as well as data collection methods and 

procedure employed by the investigator will be provided. The rationale for employing the 

chosen data collection instruments and discussion relevant to ethical implications will be 

addressed. 

Study Design and Sample Size 

The current research involved a prospective, longitudinal, quantitative survey 

study design. A convenience sample of consecutive female volunteers was recruited from 

the Breast Health Centre (BHC), Winnipeg. The Breast Health Centre directs clinical 

assessments, conducts diagnostic tests and treatments using state-of-the-art equipment, as 

well as providing education and support through specialized programs for women and 

men of all ages who have signs and symptoms of breast cancer or breast problems; the 

BHC follows standard practice guidelines in a multidisciplinary team format (Winnipeg 

Regional Health Authority [WRHA], 2010). Inclusion criteria included the following: age 

of 18 years or more; ability to read, write and speak English fluently; diagnosed with 

breast cancer; slated to undergo breast cancer surgery in Winnipeg; no evidence of 

cognitive impairment as per consensus of the clinical staff at the BHC; willing to provide 

written consent. Exclusion criteria included receiving recent breast cancer treatment 

(surgery, chemotherapy or radiation therapy).  

The sample size was calculated based on a three month recruitment phase, and the 

records from the Manitoba Cancer Registry which has been shown to contain accurate 

treatment data for cancer surgeries (Latosinsky et al., 2007). The Manitoba Cancer 
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Registry records indicate that from 734 to 818 women were diagnosed with breast cancer 

in the years 1995-2003 (Latosinsky et al., 2007), and 901 and 915 in 2004-2005; about 

80% of these women underwent surgery (Cheryl Clague, Cancer Care Manitoba: personal 

correspondence, June 6, 2007). The Breast Health Centre is the facility that sees the 

majority of the 138 breast cancer cases seen outside CancerCare Manitoba (CCMB) 

(Cheryl Clague, Cancer Care Manitoba: personal correspondence, June 6, 2007). Also, 

although not all women having breast surgery go through the BHC, a ``representative 

number`` do (Dr. Paul Daeninck, personal correspondence, June 8, 2007). Accordingly, 

approximately 125 women diagnosed with breast cancer are seen at the BHC per year, of 

which 100 women will undergo surgery (based on the 80% rate). Thus with a predicted 

80% recruitment of eligible patients, it was anticipated that 20 participants should be able 

to be accrued in a 3 to 4 month time period. Due to slow accrual, a total of seventeen 

participants were recruited during an extended recruitment phase of seven months 

(instead of the anticipated three months).  In addition to sampling considerations, the 

medical and nursing staff at the recruitment site were supportive of the study (see letters 

of support, Appendix B), and the site was convenient for researcher access, making the 

BHC an excellent site to pilot this survey.   

Procedure 

Ethical approval from the Education/Nursing Research Ethics Board (ENREB) at 

the University of Manitoba, access approval from the Winnipeg Regional Health 

Authority (WRHA) Research Review Committee, and site access to the Breast Health 

Centre was obtained from the Winnipeg Regional Health Authority Research Review 

Committee before initiating the study. The BHC conducts pre-surgery information 
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sessions bi-monthly. At the end of a pre-surgery session, the researcher addressed women 

who attended the session and gave them a brief description of the study, inviting them to 

volunteer. Women interested in volunteering or learning more about the study were given 

a letter of invitation (Appendix C) or the complete study package including two copies of 

the consent form (Appendix D) and all questionnaires. The researcher remained to 

answer any question. As well, the BHC staff determined the willingness of patients who 

met the inclusion criteria and if patients gave verbal consent to be contacted by phone, 

the BHC staff provided the researcher with their contact information (Appendix C). The 

researcher then followed up with the patient, explained the study, determined 

participation, and secured informed written consent (see informed consent form, 

Appendix D). 

 The researcher also asked participants if they were willing to have a reminder 

phone call on Day 2 and Day 10 post-surgery, the purpose of which was to ensure timely 

completion of the questionnaires and to address any concerns regarding answering the 

questions in the  questionnaires. If the participant agreed to be called, the researcher 

identified a time that was mutually convenient to go through the questions with the 

participant and to remind them to send or bring in the questionnaires. The researcher was 

willing to also conduct a home visit to pick up consent form/ questionnaires if that was 

convenient for participants, but this was not found to be necessary.  

All participation was voluntary. Confidentiality as per the Personal Health 

Information Act (PHIA) was maintained. Confidential material, such as the consent form, 

was numbered so each participant was assigned a unique study number and only that 

number was recorded on any study materials.   Only F. Bokhari and Dr. D. McMillan had 
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access to the participant names and their corresponding study number. The data was 

carefully reviewed and will only be reported in aggregate form to ensure participant 

anonymity (excluding PI and supervisor) during study report dissemination.  The study is 

presented at the University of Manitoba in a written thesis. Study findings may also be 

published in scholarly journals and presented at local, national, or international 

workshops and conferences.  

All consent forms were kept in a sealed envelope in a locked cabinet in a locked 

office. Questionnaire data was kept in a locked cabinet separate from the consent forms. 

Any computer data was saved only to a password protected version of SPSS on a 

password protected computer. Only members of the research team and a statistician had 

access to the data base. Data will be stored for a maximum of seven years, after which all 

forms will be confidentially shredded and all electronic data deleted  

Physical and emotional stress associated with the diagnosis of breast cancer and 

its surgical treatment is an expected outcome for patients.  The questions in this study 

addressed issues that are expected to be asked within the standard clinical experience for 

cancer patients and patients who develop pain and thus did not introduce any additional 

topics of exploration that might add to participant stress.  The taking of a brief, focused 

pain and health history prior to surgery significantly increases the reliability of identified 

risk factors as post-surgical pain or other events are anticipated to potentially blur or alter 

the recollection of past events and experiences. Also, the brief nature of the pain 

inventory minimized subject burden in terms of time. 

Every effort was made to minimize the stress associated with completing the 

questionnaires; participants were assured during the pre-surgery sessions and during the 
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reminder phone calls that they could choose to not answer any question they want, or to 

withdraw from the study at any time without compromising their care. In addition, if 

participants had expressed significant distress, depression, pain or other clinical concerns 

(which none of the participants did during this study), they would have been encouraged 

to withdraw or withdrawn from the study, depending on distress severity and encouraged 

to contact the Breast Health Centre directly, or offered to have the researcher contact the 

centre for them. Any concerns noted by the researcher during these contacts would have 

been referred to the BHC for follow up and participants who manifested PPBS/PMPS 

could be referred to the CancerCare Manitoba Pain and Symptom Clinic, St. Boniface 

Site if required, but this was not found to be necessary 

Study participants were asked to complete a demographic questionnaire prior to 

surgery and the BPI questionnaire (Cleeland & Ryan, 1994) at four time intervals. 

Participants completed a Time 0 (T0) BPI questionnaire that described their pre-operative 

pain status. Next, they were required to complete a Time 1 (T1) BPI for post-operative 

day 2, and Time 2 (T2) BPI after their surgical drain was removed (which ranged from 1 

to 2 weeks post surgery) or if they did not have a drain, to be completed by post-operative 

day 10. The T1 and T2 questionnaires were required to record the presence of any 

acute post-op pain. At about two to six weeks post-surgery, all women were reminded, 

via a phone call from the researcher, to complete the Time 3 (T3) questionnaire. The T3 

questionnaire looked at any pain that might have developed/continued since T2 and was 

completed prior to any radiation treatment or chemotherapy (which usually began 8-12 

weeks post surgery). As mentioned earlier, adjuvant therapy, such as radiation or 

chemotherapy, has been associated with chronic pain development in some studies in the 
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past. Therefore, to limit the association of any pain development to the surgical treatment 

alone, the T3 questionnaires were completed prior to any adjuvant therapy 

commencement. The T3 timeline commenced from 15 days post surgery to 8-12 weeks 

post surgery, depending on the participants‟ dates for radiation or chemotherapy. A 

timeline for the study is outlined in Appendix H. Thus, T0 assisted in identifying pre-

surgery pain data; the T1 and T2 questionnaires detected if acute pain played a role in 

PPBS, and T3 questionnaire captured chronicity and PPBS development. 

 The same questionnaire was used during all four interviews to help standardize 

the results.  All attempts were made to ensure the questionnaires were completed 

appropriately and in a timely fashion; reminder phone calls were conducted by the 

researcher at the T1, T2 and T3 time points and ensured that all the questionnaires were 

completed on time; data was reviewed as soon as it was received in order to identify any 

missing data. In the event of missing baseline data, that particular data was excluded from 

the repeated measures analysis. In the event of other missing data, there were 

redundancies built into the study questionnaires for data such as age, type of surgery, 

cancer status, height and weight. 

Study Measures 

Demographic questionnaire. Designed by the researcher, a demographic 

questionnaire (Appendix E) was required to be completed by the participant one time 

only.  This questionnaire provided the baseline data. The demographic questionnaire was 

used to obtain data on: age, marital status, education, occupation, culture/ethnic 

background, height and weight (to assess for BMI), date of breast cancer diagnosis, type 

and stage of breast cancer, pre-surgery pain due to breast cancer, and pre-surgery pain 
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due to some other cause. While height and weight were not obtained by the researcher 

through direct measurement, due to the redundancies built into the demographic 

questionnaire (completed by the participant) and the chart based questionnaire (which 

included the measurement of height and weight taken during the physical examination at 

the time of diagnosis, found in the medical record), a close match was found between 

participant estimates and the measures found in the medical record. Only three women 

did not give permission to access their medical record, therefore their height and weight 

were obtained through their self-report only; for the remainder of the participants, where 

there was a slight discrepancy in the participants self-report and the medical record, the 

height and weight found in the physical examination taken at the time of the breast cancer 

diagnosis (obtained from the patient‟s medical record) was used in calculating BMI. 

 Chart-based questionnaire. Designed and conducted by the researcher, a 

questionnaire based on the chart review (Appendix F) was used to determine surgery type 

and cancer status post-surgery. Breast cancer treatment decisions are based on: the stage 

of the cancer, the grade of the cancer, hormone receptor status (estrogen and progesterone 

receptors), and the HER2 (Human Epidermal growth factor Receptor 2) status (Canadian 

Cancer Society, 2010). The cancer stages were categorized as follows: stage 0 (Ductal 

Carcinoma in Situ or Lobular Carcinoma in Situ); stage 1 (cancer has not spread outside 

the breast); stage 2 (cancer has spread to lymph nodes or is 2 to 5 cm in size); stage 3 

(cancer has spread to lymph nodes and nearby tissue); stage 4 (cancer has spread to parts 

of the body other than the breast) (Canadian Cancer Society, 2010). The cancer grades 

were categorized as follows: grade 1 (low grade; slow growing, less likely to spread); 
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grade 2 (moderate grade); grade 3 (high grade; fast growing; more likely to spread) 

(Canadian Cancer Society, 2010). 

 The female hormones estrogen and progesterone can stimulate the growth of 

some breast cancers; normal breast cells as well as some types of breast cancer cells 

contain estrogen and progesterone receptors inside them or on their surface and these 

receptors are where the hormones attach to the cells (Canadian Cancer Society, 2010). 

The amount of estrogen receptors (ER) and progesterone receptors (PR) is used to 

determine the need for hormone therapy. ER+ indicates the presence of the estrogen 

receptor while ER- indicates its absence and PR+ means the progesterone receptor is 

present and PR- means the progesterone receptor is absent; tumours that are hormone 

receptor negative are not likely to respond to hormonal therapy (Canadian Cancer 

Society, 2010).  

ERBB2 (v-erb-b2 erythroblastic leukemia viral oncogene homolog 2) is an 

oncogene (commonly known as HER2 or HER2/neu) that controls the amount of HER2, 

a growth promoting protein found on the surface of breast cells (Canadian Cancer 

Society, 2010).  HER2+ means that the protein is over expressed by the breast cancer 

cells, while HER2- means the breast cancer cells do not over express HER2 (Canadian 

Cancer Society, 2010). The status of the HER2 protein is used to assess the need for 

biological therapy (Canadian Cancer Society, 2010).  

Brief pain inventory. The instrument used to measure and describe pain was the 

Brief Pain Inventory (Cleeland & Ryan, 1994) (Appendix G) which is a 22-item self-

rating instrument that measures the multidimensional symptoms associated with the 

cancer pain.  It includes a 0-10 numerical pain scale for pain intensity (with 0 meaning no 
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pain and 10 for pain as bad as can be imagined), a body pain chart for pain location, and 

verbal adjectives for pain. Neuropathic pain is typically characterized by burning, 

shooting, or electric shock-like sensations in the area around the treatment site (Polomano 

& Farrar, 2006).  Neuropathic pain is also described as numbness, pins and needles, 

burning, and stabbing (Boureau, Doubrere, & Luu, 1990).  Therefore, the adjectives 

shooting, stabbing, burning and numb found in question 13 of the BPI were used to 

differentiate neuropathic pain from nociceptive pain in this study. Pain character, 

location, and intensity were recorded on day 2 and 10 to determine clinically meaningful 

acute pain, and at 3 months post surgery to assess for the presence of chronic pain. In 

previous research, severity scores for the BPI have included the cutpoints of ≥5 and ≥7 to 

indicate moderate and more severe pain (Lorenz et al., 2009). Past data has shown that 

pain at or beyond a cutpoint of 5 has a significant effect upon physical and emotional 

functioning (Anderson, 2005; Jones, Vojir, Hutt, & Fink, 2007; Paul, Zelman, Smith, & 

Miaskowski, 2005; Serlin, Mendoza, Nakamura, Edwards, & Cleeland, 1995). For this 

reason, clinically meaningful acute pain was categorized as being ≥ 5 on the 0 to 10 pain 

rating scale. Also, the following cutpoint ranges have been used to categorize acute post-

operative pain (Mendoza et al., 2004), pain and disability (Turner et al., 2004), metastatic 

cancer pain (Li, Harris, Hadi, & Chow, 2007; Serlin et al., 1995), as well as back pain 

(Jensen, Smith, Ehde, & Robinsin, 2001): mild=1–4, moderate=5–6 and severe=7–10; 

therefore, these are the cutpoints that were used in this study. The BPI has been found to 

be a valid and reliable measurement tool for assessing pain in surgical patients with 

cancer (Tittle, McMillan & Hagan, 2003). The BPI requires approximately 15 minutes to 

complete.  
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Statistical Analysis 

Data was analysed using SPSS for Windows Version 16.0. Prevalence of PPBS 

was based on the percent of women out of the total sample who develop PPBS. 

Descriptive analyses were done to assess the demographic and clinical characteristics of 

the sample (marital status, education, occupational status, occupation, cultural/ethnic 

background, age, BMI, type of breast cancer, stage of breast cancer, grade of breast 

cancer, hormone receptor status, previous breast cancer history, pre-surgery pain due to 

breast cancer/other cause). Frequency counts, means, and standard deviations were 

conducted to provide a preliminary determination of the prevalence rate of women who 

suffer from chronic neuropathic pain after having breast cancer surgery. 

Independent samples t tests (with Levene's test for equality of variances applied) 

and the Mann Whitney t-test for continuous variables (age, BMI) were conducted. 

Crosstabs χ
2 

tests for categorical variables (age <50 versus age ≥ 50, BMI <25 versus 

BMI ≥25, marital status, education, occupational status, occupation, surgery type, 

clinically meaningful (e.g., <5 versus ≥5) pre-operative pain, clinically meaningful post-

operative pain at T1, clinically meaningful post-operative pain at T2, were conducted as 

well. These tests compared the demographic and clinical measures of patients who did 

not develop chronic pain in order to address research question 2): explore potential risk 

factors associated with women developing PPBS/PMPS. Multiple logistic regression 

analyses approach was piloted with the understanding that the sample size would not 

reliably provide conclusions for this test. This test will be used in the larger scale study to 

identify chronic pain risk factors while multiple linear regression analyses will be 
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conducted to identify risk factors for average chronic pain intensity. P- values equal to or  

less than 0.05 will be considered statistically significant.  

As well, in the proposed long term study, the demographic and clinical data will 

be entered as dichotomous variables in both regression models: breast cancer history (1= 

absent; 2=present); surgery type (1=lumpectomy with SLND; 2=lumpectomy with 

ALND; 3=mastectomy; 4=mastectomy with reconstruction surgery); pre-operative pain 

(1=absent; 2=present);  clinically meaningful acute post-operative pain T1 (1=absent; 2= 

present); analgesia use T1 (1=regular use; 2=prn use; 3=none); clinically meaningful 

acute post-operative pain T2 (1=absent; 2=present); analgesia use T2 (1=regular use; 2= 

prn use; 3=none );  age (1=<50 years; 2= ≥ 50 years). BMI was entered as a range of the 

ratio of weight (in kg) over height (in m
2
).  
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Chapter Five: Results 

The two major purposes of this study were to: 1) provide a preliminary 

determination of the prevalence rate of women who suffer from chronic neuropathic pain 

after having breast cancer surgery; and 2) explore potential risk factors associated with 

women developing PPBS/PMPS. This chapter describes the patient sample characteristics 

and statistical analyses of the research questions as well as the major findings of this 

study. 

 Participants were recruited over a seven month period between March 2009 and 

October 2009 from the BHC, Winnipeg. Patient participant data included a demographic 

questionnaire and the BPI (Cleeland & Ryan, 1994).  

Demographic Data 

 A convenience sample of 17 participants (N=17) was recruited from the BHC. All 

17 participants were recruited during the bi-monthly pre-surgery sessions at the BHC 

where the investigator addressed the group of women attending and asked for volunteers 

to participate in the research study. The number of women slated to undergo surgery for 

breast cancer who attended these pre-surgery sessions at the BHC varied, from a few to 

as many as almost a dozen over the 7 month accrual period. A total of 19 women over the 

7 month accrual period approached the investigator after the pre-surgery sessions and 

expressed interest in participating in the study; all 19 women were given a study package 

which included two copies of the consent form and all questionnaires. Of these 19 

women who expressed interest, 18 (94.7%) returned signed consent forms. Of the 18 

participants who returned signed consent forms, 17 ( 94.4% ) women sent in the 

completed T0, T1, T2 and T3 questionnaires, while one participant sent in only the T0 
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questionnaires and was not able to be contacted further, and therefore was not included in 

the final count.  

More than twenty letters of invitation were provided to the BHC staff for 

distribution to eligible women. Only three letters of invitation were provided to eligible 

women by the BHC staff, but none were returned, so the participants were only 

successfully recruited during the pre-surgery sessions attended by the investigator. The 

limited distribution of letters of invitation in the clinic setting occurred due to the 

sensitivity of the timing – most of the eligible women being seen at the non-surgery 

sessions at the BHC had just recently been told of their breast cancer diagnosis and so the 

BHC staff did not feel comfortable in mentioning the letters of invitation or the study at 

such a vulnerable time (S. Milliken-Breeze, personal communication, May 1, 2009).   

Furthermore, the BHC staff were unable to offer the letter of invitation to all eligible 

patients who had attended the clinic for appointments before their surgery due to the 

challenges of working in a busy clinic setting. Table 5.1 illustrates the demographic 

information in this study, obtained from the demographic questionnaire completed by the 

patient participants and the chart review completed by the investigator.  

Table 5.1  

 

Demographic Characteristics of Sample (N=17)  

Characteristic Total Sample (N=17) Percent 

Age Range (years) 

46 - 49 

50 - 77 

Mean (±Standard Deviation) 

BMI (kg/m
2
) 

18.5 – 24.9 

25.0 - 29.9 

>30.0 

 Mean (±Standard Deviation) 

 

3 

14 

60.5± 9.2 

 

6 

7 

4 

27.8± 5.8 

 

17.6 

82.4 

 

 

35.3 

41.2 

23.5 
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Characteristic Total Sample (N=17) Percent 

Type of Surgery  

Lumpectomy with SLND 

Lumpectomy with ALND 

Mastectomy with SLND 

Mastectomy with ALND 

Mastectomy with SLND + BR  

Mastectomy with ALND + BR 

 

Type of Breast Cancer 

Adenocarcinoma  

Ductal Carcinoma 

Lobular Carcinoma  

  

Stage of Cancer 

Stage 0 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Unknown 

 

Grade of Breast Cancer 

Grade 1 

Grade 2 

Grade 3 

Unknown 

 

Hormone Receptor Status 

ER+/ PR+ 

ER-/PR- 

Unknown 

 

Protein Receptor Status 

HER2+ 

HER2- 

Unknown 

 

Previous Breast Cancer History 

Yes 

No 

Pain Due to Breast Cancer Pre-surgery 

Yes 

No 

Uncertain 

 

9 

3 

2 

0 

1 

2 

 

 

0 

17 

0 

 

 

3 

5 

7 

0 

0 

2 

 

 

4 

7 

3 

3 

 

 

10 

3 

4 

 

 

3 

9 

5 

 

 

1 

16 

 

2 

12 

3 

 

52.9 

17.6 

11.8 

0 

5.9 

11.8 

 

 

0 

100 

0 

 

 

17.6 

29.4 

41.2 

0 

0 

11.8 

 

 

23.5 

41.2 

17.6 

17.6 

 

 

58.8 

17.6 

23.5 

 

 

17.6 

52.9 

29.4 

 

 

5.9 

94.1 

 

11.8 

70.6 

17.6 
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Characteristic Total Sample (N=17) Percent 

Pain Due to Other Cause Pre-surgery 

Yes 

No 

Marital Status 

Never married/single 

Married 

Common-law 

Widowed 

Separated 

Divorced 

Education 

Less than high school 

High school 

Partial college (at least 1 year) 

College or university graduate 

Professional/graduate training 

Occupational Status 

Full-time   

Part-time 

Medical leave 

Unemployed 

Retired 

Occupation 

Clerical 

Labourer 

Homemaker 

Professional 

Management 

Other 

Cultural/Ethnic Background 

Caucasian 

Non-Caucasian   

 

5 

12 

 

1 

11 

0 

3 

1 

1 

 

0 

4 

3 

6 

4 

 

8 

1 

1 

1 

6 

 

2 

0 

2 

5 

3 

5 

 

16 

1 

 

29.4 

70.6 

 

5.9 

64.7 

0 

17.6 

5.9 

5.9 

 

0 

23.5 

17.6 

35.3 

23.5 

 

47.1 

5.9 

5.9 

5.9 

35.3 

 

11.8 

0 

11.8 

29.4 

17.6 

29.4 

 

94.1 

5.9 

Note. Stage 0=ductal carcinoma in situ or lobular carcinoma in situ; stage 1=cancer has 

not spread outside the breast; stage 2=cancer has spread to lymph nodes or is 2 to 5 cm in 

size; stage 3= cancer has spread to lymph nodes and nearby tissue; stage 4=cancer has 

spread to parts of the body other than the breast. Grade 1=low grade; slow growing, less 

likely to spread; grade 2=moderate grade; grade 3=high grade; fast growing; more likely 

to spread. Abbreviations: SLND=sentinel lymph node dissection; ALND=axillary lymph 

node dissection; BR=breast reconstruction; ER+/- =estrogen receptor positive/negative; 

PR+/- =progesterone receptor positive/negative; HER2+/- =HER2 positive/negative. 

 

As can be seen in Table 5.1 and Figure 2, the majority of participants in this data 

set were over the age of fifty (82.4%), with the age ranging from 46 to 77 years. BMI 
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ranged from 20.2 to 40.6 and the majority of the women (64.7%) had a BMI ≥ 25. Only 

two women (11.8%) had a BMI of about 40 so most of the women (88.2%) had a BMI of 

between 21 and 32 (See Table 5.1 and Figure 3).  

A small majority had a lumpectomy with sentinel lymph node dissection (SLND) 

(52.9%). None of the women had a mastectomy with ALND. More participants had a 

lumpectomy (70.6 %) versus a mastectomy (29.4 %) and more had SLND (70.6%) versus 

ALND (29.4%). All three women who had breast reconstruction had it at the same time 

as their mastectomy. All the women had ductal carcinoma (100%).  

Cancer stage varied from stage 0 (17.6%) to stage 2 (41.2%); two women had an 

“unknown” stage at the time of data collection (unable to verify via their medical record 

since permission not received to access their chart). Cancer grade ranged from grade 1 to  

grade 3, with the largest number of participants identified as having grade 2 (41.2%); 

three women were listed as having an “unknown” grade (unable to verify via their 

medical record since permission not received to access their chart). The majority of 

women had an ER+/PR+ hormone receptor status (58.8%) and HER2- status (52.9%). 

Only one woman had a past history of breast cancer so the vast majority (94.1%) had a 

new breast cancer diagnosis. The one woman with a past history of breast cancer was not 

excluded since her previous cancer had been over twenty years ago in the alternate breast, 

she had indicated no pain or complications from any treatment for that cancer and since 

the current cancer was in the other breast, it was considered to be a “new” diagnosis. A 

majority of the women reported having no pain pre-surgery, either due to their breast 

cancer (70.6%) or other cause (70.6%).  
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Most of the participants were married (64.7%). Education level varied widely, 

ranging from a maximum of 35.3% of the participants having a college or university 

undergraduate education to 23.5% having only a high school education. Many of the 

participants identified themselves as being employed full time (47.1%). An equal number 

of women indicated their occupation as professional (29.4%) or other (29.4%). The 

majority (94.1%) of the women were of Caucasian descent.  

 

 

Figure 2. Age Range for all Women. N=17. Age is in years.  
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Figure 3. Body Mass Index (BMI) Range for all Women. N=17. BMI=height 

(m)/weight (kg
2
).  

Brief Pain Inventory Data 

Research question 1) was to provide a preliminary determination of the 

prevalence rate of women who suffer from chronic neuropathic pain after having breast 

cancer surgery. Hypothesis #1 stated that at least a small percentage of women who 

undergo breast cancer surgery will develop PPBS by three months post surgery.  

Prevalence rate of PPBS. The prevalence rate of PPBS was captured by the 

patient responses on the Brief Pain Inventory (Cleeland & Ryan, 1994).  Patients were 

asked in a “yes” or “no” format if they had 1) experienced pain other than everyday kinds 

of pain during the last week; 1a) taken any pain medication in the last 7 days; and 1b) had 
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some form of pain requiring medication each day. If the answer to all three questions was 

“no”, they were to stop; if any of the three questions was “yes”, they were asked to 

continue completing the BPI (see Table 5.2).  

Table 5.2  

Brief Pain Inventory (BPI) Questionnaire Responses for All Women  

BPI Question 

Response to Initial Questions in BPI ( N=17) 

T0 T1 T2 T3 

‘Yes’ % ‘Yes’ % ‘Yes’ % ‘Yes’ % 

1. Pain during  last week 

a) Pain meds in last 7 

days 

b) Pain req meds q day 

 „Yes‟ to any 1., a) & b) 

 

2. Pain in area of breast 

cancer/surgery 

5 

5 

 

0 

7
a
 

 

2 

29.4 

29.4 

 

0 

41.2 

 

11.8 

11 

11 

 

9 

11 

 

11
b
 

64.7 

64.7 

 

52.9 

64.7 

 

64.7 

9 

7 

 

4 

9 

 

8
b
 

52.9 

41.2 

 

23.5 

52.9 

 

47.1 

5 

3 

 

1 

7 

 

4
b
 

29.4 

17.7 

 

5.9 

41.2 

 

23.5 

a
 For those who responded „Yes‟ to BPI Question 1., a), & b) only. 

b 
For those who responded „Yes‟ to BPI Question 1., a), & b) and Question 2. 

BPI Question  

Response to Pain Rate Questions in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

3. Pain at worst  
No Pain     (0) 

Mild          (1-4) 

Moderate  (5-6) 

Severe       (7-10) 

4. Pain at least  
No Pain     (0) 

Mild          (1-4) 

Moderate  (5-6) 

Severe       (7-10) 

5. Pain on the average 

No Pain     (0) 

Mild          (1-4) 

Moderate  (5-6) 

Severe       (7-10) 

6. Pain have right now 

No Pain     (0) 

Mild          (1-4) 

Moderate  (5-6) 

Severe       (7-10) 

 

0 

3 

1 

3 

 

4 

3 

0 

0 

 

0 

5 

2 

0 

 

1 

3 

3 

0 

 

0 

42.9 

14.3 

42.9 

 

57.1 

42.9 

0 

0 

 

0 

71.4 

28.6 

0 

 

14.3 

42.9 

42.9 

0 

 

0 

4 

4 

3 

 

7 

4 

0 

0 

 

0 

9 

2 

0 

 

1 

9 

1 

0 

 

0 

36.4 

36.4 

27.3 

 

63.6 

36.4 

0 

0 

 

0 

81.8 

18.2 

0 

 

9.1 

81.8 

9.1 

0 

 

0 

3 

3 

2 

 

2 

6 

0 

0 

 

0 

8 

0 

0 

 

1 

6 

1 

0 

 

0 

37.5 

37.5 

25.0 

 

25 

75 

0 

0 

 

0 

100 

0 

0 

 

12.5 

75 

12.5 

0 

 

0 

3 

1 

0 

 

2 

2 

0 

0 

 

1 

3 

0 

0 

 

2 

2 

0 

0 

 

0 

75 

25 

0 

 

50 

50 

0 

0 

 

25 

75 

0 

0 

 

50 

50 

0 

0 
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Table 5.2 (continued) 

 

Brief Pain Inventory (BPI) Questionnaire Responses for All Women 
 

BPI Question  

Response to Pain Relief Question in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

10. Relief provided by 

pain tx or meds 

No relief       (0%)   

Mild relief   (10%-40%) 

Mod relief    (50%-70%)   

Almost c. r.  (80%-90%)  

Complete relief (100%)   

Not applicable 

 

 

1 

2 

0 

2 

2 

0 

 

 

14.3 

28.6 

0 

28.6 

28.6 

0 

 

 

0 

1 

3 

4 

3 

0 

 

 

0 

9.1 

27.3 

36.4 

27.3 

0 

 

 

0 

0 

0 

6 

1 

1 

 

 

0 

0 

0 

75 

12.5 

12.5 

 

 

1 

0 

0 

1 

2 

0 

 

 

25 

0 

0 

25 

50 

0 

Note. Abbreviations: tx=treatment; meds=medication; c. r. = complete relief. 

BPI Question  

Response to Pain Relief Question in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

11. Hours before pain 

returns on meds 

Pain meds no help 

One hour 

Two hours 

Three hours 

Four hours 

Five to twelve hours 

More than twelve hours 

I do not take pain meds 

 

 

 

0 

0 

0 

1 

1 

2 

0 

3 

 

 

0 

0 

0 

14.3 

14.3 

28.6 

0 

42.9 

 

 

0 

0 

0 

1 

4 

6 

0 

0 

 

 

0 

0 

0 

9.1 

36.4 

54.5 

0 

0 

 

 

0 

0 

0 

0 

2 

3 

1 

2 

 

 

0 

0 

0 

0 

25 

37.5 

12.5 

25 

 

 

0 

0 

0 

0 

0 

0 

2 

2 

 

 

0 

0 

0 

0 

0 

0 

50 

50 

BPI Question  

Response to Pain Type Questions in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

 

 

12. Believe pain is due to 

(multiple „Yes‟ possible)  

Effects of tx (surgery) 

Primary dx (breast cancer) 

Unrelated condition 

 

 

 

 

 

0 

2 

5 

 

 

 

 

 

0 

28.6 

71.4 

 

 

 

 

 

11 

5 

2 

 

 

 

 

 

100 

45.5 

18.2 

 

 

 

 

 

8 

6 

1 

 

 

 

 

 

100 

75 

12.5 

 

 

 

 

 

4 

2 

0 

 

 

 

 

 

100 

50 

0 
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13. Pain adjective: 

(multiple „Yes‟ possible)  

Aching 

Throbbing 

Shooting 

Stabbing 

Gnawing 

Sharp 

Tender 

Burning 

Exhausting 

Tiring 

Penetrating 

Nagging 

Numb 

Miserable 

Unbearable 

Neuropathic Pain
c 

 

 

 

 

5 

1 

2 

2 

3 

4 

5 

4 

1 

2 

2 

5 

2 

2 

0 

5 

 

 

 

71.4 

14.3 

28.6 

28.6 

42.9 

57.1 

71.4 

57.1 

14.3 

28.6 

28.6 

71.4 

28.6 

28.6 

0 

71.4 

 

 

 

8 

4 

2 

4 

2 

3 

10 

5 

4 

5 

4 

4 

4 

3 

0 

9 

 

 

 

72.7 

36.4 

18.2 

36.4 

18.2 

27.3 

90.9 

45.5 

36.4 

45.5 

36.4 

36.4 

36.4 

27.3 

0 

81.8 

 

 

 

7 

0 

3 

2 

0 

1 

7 

4 

0 

6 

3 

4 

4 

0 

0 

7 

 

 

 

87.5 

0 

37.5 

25 

0 

12.5 

87.5 

50 

0 

75 

37.5 

50 

50 

0 

0 

87.5 

 

 

 

3 

2 

1 

1 

0 

0 

4 

1 

2 

3 

0 

3 

3 

2 

0 

4 

 

 

 

75 

50 

25 

25 

0 

0 

100 

25 

50 

75 

0 

75 

75 

50 

0 

100 

 
c
If responded „Yes‟ to shooting, stabbing, burning or numb. 

 

Table 5.2  (continued) 

 

Brief Pain Inventory (BPI) Questionnaire Responses for All Women  

 

BPI Question 

 

14. During past wk pain 

has interfered with: 

Response to Pain Interference Questions in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

 

a. General activity 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

b. Mood 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

 

 

2 

2 

1 

2 

0 

 

 

1 

3 

0 

3 

0 

 

 

 

28.6 

28.6 

14.3 

28.6 

0 

 

 

14.3 

42.9 

0 

42.9 

0 

 

 

 

2 

1 

2 

5 

1 

 

 

0 

5 

5 

0 

1 

 

 

 

18.2 

9.1 

18.2 

45.5 

9.1 

 

 

0 

45.5 

45.5 

0 

9.1 

 

 

 

1 

2 

3 

2 

0 

 

 

1 

2 

5 

0 

0 

 

 

 

12.5 

25 

37.5 

25 

0 

 

 

12.5 

25 

62.5 

0 

0 

 

 

 

2 

1 

1 

0 

0 

 

 

0 

3 

1 

0 

0 

 

 

 

50 

25 

25 

0 

0 

 

 

0 

75 

25 

0 

0 
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c. Walking ability 
Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

d. Normal work 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

e. Relations with people 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

f. Sleep 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

 

3 

2 

2 

0 

0 

 

 

2 

2 

2 

1 

0 

 

 

2 

3 

2 

0 

0 

 

 

2 

1 

2 

2 

0 

 

42.9 

28.6 

28.6 

0 

0 

 

 

28.6 

28.6 

28.6 

14.3 

0 

 

 

28.6 

42.9 

28.6 

0 

0 

 

 

28.6 

14.3 

28.6 

28.6 

0 

 

4 

2 

2 

2 

1 

 

 

1 

1 

4 

2 

3 

 

 

3 

5 

1 

2 

0 

 

 

1 

4 

5 

1 

0 

 

36.4 

18.2 

18.2 

18.2 

9.1 

 

 

9.1 

9.1 

36.4 

18.2 

27.3 

 

 

27.3 

45.5 

9.1 

18.2 

0 

 

 

9.1 

36.4 

45.5 

9.1 

0 

 

1 

4 

2 

1 

0 

 

 

0 

1 

6 

1 

0 

 

 

1 

3 

4 

0 

0 

 

 

2 

4 

1 

1 

0 

 

12.5 

50 

25 

12.5 

0 

 

 

0 

12.5 

75 

12.5 

0 

 

 

12.5 

37.5 

50 

0 

0 

 

 

25 

50 

12.5 

12.5 

0 

 

3 

1 

0 

0 

0 

 

 

1 

3 

0 

0 

0 

 

 

3 

1 

0 

0 

0 

 

 

2 

2 

0 

0 

0 

 

75 

25 

0 

0 

0 

 

 

25 

75 

0 

0 

0 

 

 

75 

25 

0 

0 

0 

 

 

50 

50 

0 

0 

0 

Table 5.2  (continued) 

 

Brief Pain Inventory (BPI) Questionnaire Responses for All Women  

 

BPI Question  

 

14. During past wk pain 

has interfered with: 

(continued) 

Response to Pain Interference Questions in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

 

g. Enjoyment of life 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

 

 

0 

3 

2 

2 

0 

 

 

 

0 

42.9 

28.6 

28.6 

0 

 

 

 

1 

4 

3 

3 

0 

 

 

 

9.1 

36.4 

27.3 

27.3 

0 

 

 

 

1 

3 

3 

1 

0 

 

 

 

12.5 

37.5 

37.5 

12.5 

0 

 

 

 

2 

0 

1 

1 

0 

 

 

 

50 

0 

25 

25 

0 
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h. Ability to 

concentrate 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

i. Appetite 

Does not interfere (0) 

Mild interference (1-3) 

Mod interference (4-6) 

Sev interference (7-9) 

Comp interference (10) 

 

 

2 

0 

1 

3 

1 

 

 

2 

3 

1 

1 

0 

 

 

28.6 

0 

14.3 

42.9 

14.3 

 

 

28.6 

42.9 

14.3 

14.3 

0 

 

 

2 

4 

2 

3 

0 

 

 

2 

5 

2 

2 

0 

 

 

18.2 

36.4 

18.2 

27.3 

0 

 

 

18.2 

45.5 

18.2 

18.2 

0 

 

 

2 

4 

2 

0 

0 

 

 

2 

5 

1 

0 

0 

 

 

25 

50 

25 

0 

0 

 

 

25 

62.5 

12.5 

0 

0 

 

 

2 

1 

0 

1 

0 

 

 

2 

1 

0 

1 

0 

 

 

50 

0 

25 

25 

0 

 

 

50 

0 

25 

25 

0 

BPI Question 

 

 

Response to Pain Med Related Questions in BPI (N=17) 

T0
a
 

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

15. Take pain meds 

On a regular basis 

Only when necessary 

Do not take pain med 

 

16. Take pain med (in 24 

hrs) 

Not every day 

1 to 2 times per day 

3 to 4 times per day 

5 to 6 times per day 

More than 6 times per day 

 

1 

5 

1 

 

 

 

6 

1 

0 

0 

0 

 

14.3 

71.4 

14.3 

 

 

 

85.7 

14.3 

0 

0 

0 

 

2 

8 

1 

 

 

 

3 

1 

5 

2 

0 

 

18.2 

72.7 

9.1 

 

 

 

27.3 

9.1 

45.5 

18.2 

0 

 

2 

4 

2 

 

 

 

4 

1 

3 

0 

0 

 

25 

50 

25 

 

 

 

50 

12.5 

37.5 

0 

0 

 

1 

2 

1 

 

 

 

3 

1 

0 

0 

0 

 

25 

50 

25 

 

 

 

75 

25 

0 

0 

0 

Table 5.2  (continued) 

 

Brief Pain Inventory (BPI) Questionnaire Responses for All Women  

 

BPI Question 

 

 

Response to Pain Med Related Questions in BPI (N=17) 

T0
a
  

(n=7) 

T1
b 

(n=11) 

T2
b 

(n=8) 

T3
b 

(n=4) 

‘Yes’ %N ‘Yes’ %N ‘Yes’ %N ‘Yes’ %N 

17. Need stronger pain 

med 
 

18. Take more pain med 

than prescribed by 

doctor 
 

0 

 

 

0 

 

 

 

0 

 

 

0 

 

 

 

0 

 

 

0 

 

 

 

0 

 

 

0 

 

 

 

0 

 

 

0 

 

 

 

0 

 

 

0 

 

 

 

0 

 

 

0 

 

 

 

0 

 

 

0 
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19. Concerned using too 

much pain med 
 

20. Problems with side 

effects from pain 

med  
 

21. Need further info 

about pain med 
 

22. Other methods used 

to relieve pain: 

(multiple „Yes‟ possible) 

Warm compresses 

Cold compresses 

Relaxation techniques 

Distraction 

Biofeedback 

Hypnosis 

Other 

 

23. Take pain meds not                                                      

prescribed by my doctor 

0 

 

 

1 

 

 

 

0 

 

 

 

 

 

3 

0 

2 

2 

0 

0 

1 

 

 

4 

0 

 

 

14.3 

 

 

 

0 

 

 

 

 

 

42.9 

0 

28.6 

28.6 

0 

0 

14.3 

 

 

57.1 

0 

 

 

2 

 

 

 

0 

 

 

 

 

 

0 

1 

1 

2 

0 

0 

0 

 

 

3 

0 

 

 

18.2 

 

 

 

0 

 

 

 

 

 

0 

9.1 

9.1 

18.2 

0 

0 

0 

 

 

27.3 

0 

 

 

3 

 

 

 

0 

 

 

 

 

 

1 

1 

1 

2 

0 

0 

1 

 

 

3 

0 

 

 

37.5 

 

 

 

0 

 

 

 

 

 

12.5 

12.5 

12.5 

25 

0 

0 

12.5 

 

 

37.5 

0 

 

 

0 

 

 

 

0 

 

 

 

 

 

0 

0 

0 

1 

0 

0 

0 

 

 

2 

0 

 

 

0 

 

 

 

0 

 

 

 

 

 

0 

0 

0 

25 

0 

0 

0 

 

 

50 

Note.  BPI questions 7, 8, and 9 were not „Yes‟ or „No‟ response type questions therefore 

not include in this table. Abbreviations used: med/s=medication/s; req=requiring); q= 

each; tx=treatment; dx=disease; mod=moderate; c. r.=complete relief; sev=severe; 

comp=complete; wk=week; info=information; hrs=hours. Most of the participants who 

responded „Yes‟ to BPI question 20 did not specify what the side effects were; the two 

side effects that were specified were „constipation‟ and „drowsiness‟. For BPI question 

23, these medications were specified as being either acetaminophen/Tylenol or 

ibuprofen/Advil. 

 

  From the T0 BPI questionnaire responses (Table 5.2), 7 out of the 17 participants 

(41.2%) said that they had experienced some pain before surgery; only 2 participants 

(11.8%) indicated the pain was in the area of/due to their breast cancer. Of these (n=7) 

participants, three (42.9%) participants rated their pain as „severe‟ at its worst, with the 

average pain rate being mostly mild (71.4%). Based on the response to the pain adjectives 

in the BPI questionnaire, 5 women (71.4%) had a neuropathic component to their pain. 
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Only 1 of these women (14.3%) indicated they took pain medication on a regular basis, 

with the majority (71.3%) only taking pain medication when necessary.  

  From the T1 BPI questionnaire responses (Table 5.2), 11 out the 17 (64.7%) 

participants said that they had experienced some pain in the area of their breast cancer 

surgery; all of these women also believed this pain was due to the effects of treatment 

(i.e., their surgery). Of these (n= 11) participants, 3 participants (27.3%) rated their pain 

as „severe‟ at its worst, with the average pain rate being mostly „mild‟ to „moderate‟ 

(81.8%). Based on the response to the pain adjectives in the BPI questionnaire, 9 women 

(81.8%) had a neuropathic component to their pain. Only 1 of these women (9.1%) 

indicated they did not take any pain medication, 2 women (18.2%) were taking pain 

medication on a regular basis, and the rest (72.7%) only taking pain medication when 

necessary.  

  From the T2 BPI questionnaire responses (Table 5.2), 8 participants (47.1%) out 

of the total 17 participants said that they had experienced some pain in the area of their 

breast cancer surgery which they believed was due to their surgery. Of these (n=8) 

participants, two participants (25%) rated their pain as „severe‟ at its worst, with the 

average pain rate being „mild‟ (100%). Based on the response to the pain adjectives in the 

BPI questionnaire, 7 women (87.5%) had a neuropathic component to their pain. Two of 

these women (25%) indicated they did not take any pain medication, 2 women (25%) 

were taking pain medication on a regular basis, and the rest (50%) only taking pain 

medication when necessary. 

  From the T3 BPI questionnaire responses (Table 5.2), four participants (23.5%) 

said that they had experienced some pain in the area of their breast cancer surgery which 
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they believed was due to their surgery. Of these (n=4) participants, no participant (0%) 

rated their pain as „severe‟ at its worst, with the majority of the average pain rate being 

„mild‟ (75%). Based on the response to the pain adjectives in the BPI questionnaire, all 

four women (100%) had a neuropathic component to their pain. One of these women 

(25%) indicated they did not take any pain medication; two women (50%) took pain 

medication on a regular basis, and the fourth woman (25 %) only took pain medication 

only when necessary.  

  As per the definition provided earlier, PPBS was identified to have developed in 

participants who 1) indicated their pain location on the surgical side, 2) responded „yes‟ 

to at least 1 out of the 4 pain adjectives on the BPI identified as being a neuropathic 

characteristic (shooting, stabbing, burning, or numb) and 3) time elapsed since surgery 

was at least 30 to 90 days (calculated based on the date they completed the T3 

questionnaire minus the date of their surgery). For all participants, the mean time from 

completion of the T3 questionnaire to the date of surgery was 53.7±16.0 days, with a 

minimum of 32 days and a maximum of 89 days. Four women out of the 17 participants 

met these criteria; therefore, the prevalence rate of PPBS in this pilot study was found to 

be 23.5% (see Table 5.3).  

Table 5.3  

 

Prevalence of Chronic Neuropathic Pain Post Breast Surgery (PPBS) 

 

(N=17) Frequency  Percent 

Developed PPBS 

Did not Develop PPBS 

4 

13 

23.5 

76.5 
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Potential Risk Factors 

 Research question 2) and 3) were to explore potential risk factors associated with 

women developing PPBS/PMPS.  Hypothesis #2 stated that younger women (<50 years) 

or women with increased BMI (≥25 kg/m
2
) would be more likely to develop chronic 

neuropathic pain. Hypothesis #3 stated that women who have increased acute post-

operative pain following breast cancer surgery or have more invasive surgery (i.e., having 

a mastectomy versus a lumpectomy) will have an increased the risk of developing PPBS. 

 Age and BMI. From Table 5.4, the women who developed PPBS (n=4), were on 

average younger (mean age 52±6.4 years) than women who did not develop PPBS (n=13) 

(mean age 63±8.4 years). The mean BMI of the women who developed PPBS was lower 

(25.0±3.3 kg/m
2
) than it was for those who did not develop PPBS (28.7±6.3 kg/m

2
).  

 The independent samples t-test (Table 5.5), with Levene's test for equality of 

variances applied was conducted to determine if there was a difference between the mean 

ages and mean BMI between the women who developed PPBS and those who did not 

develop PPBS. While cognisant of the small sample size (N=17), from the independent 

samples t-test, there appears to be a difference between the mean ages (p=.029) of the 

women who developed PPBS and those who did not; the women who developed PPBS 

appear to be younger on average. In contrast, the independent samples t-test for BMI 

(p=.289) did not indicate a significant difference in the mean BMI of women who did and 

did not develop PPBS.   

The Mann-Whitney U test (Table 5.6) was conducted to determine if there was a 

difference between the median ages and median BMI between the women who developed 

PPBS and those who did not develop PPBS. The Mann-Whitney U test indicated a 
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difference in the median ages (p=0.023) between the women who did and who did not 

develop PPBS; those who developed PPBS appear to be younger on average than those 

who did not.  In contrast, the Mann-Whitney U test t for BMI (p=.308) did not indicate a 

significant difference in the median BMI of women who did and did not develop PPBS.  

While the small sample size precludes attaching a great degree of statistical significance 

to these results, the data is suggestive of an association between age and PPBS 

development in both the independent samples t-test and the Mann-Whitney test.  

Table 5.4 

 

Descriptive Statistics for Age and BMI in Women Who Did/Did Not Develop PPBS 

(N=17) 

 Developed PPBS (n=4) Did not Develop PPBS (n=13) 

Min Max Mean±SD
 

Min Max Mean±SD
 

Age (yrs) 

BMI(kg/m
2
)  

46 

21.5 

58 

28.6 

52±6.4 

25±3.3 

48 

20.2 

77 

40.6 

63±8.4 

28.7±6.3 

 

Table 5.5 

Independent Samples Test 

  Levene's 

Test for 

Equality of 

Variances 

t-test for Equality of Means 

  F Sig. t df Sig.  

(2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Age Equal 

variances 

assumed 

.118 .736 -2.408 15 .029 -11.077 4.600 -20.882 -1.272 

BMI Equal 

variances 

assumed 

1.143 .302 -1.100 15 .289 -3.6335 3.3022 -10.6719 3.4050 
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Table 5.6 

Mann-Whitney U Test 
b
 

 Age BMI 

Mann-Whitney U 6.000 17.000 

Wilcoxon W 16.000 27.000 

Z -2.266 -1.019 

Asymp. Sig. (2-tailed) .023 .308 

Exact Sig. [2*(1-tailed Sig.)] .023
a
 .350

a
 

a. Not corrected for ties. 

b. Grouping Variable: Developed PPBS 

 

 Acute post-operative pain. From Table 5.7, of the women who did not develop 

PPBS (n=13), some did report pain at the four different time points. None of the four 

women who developed PPBS experienced any pre-operative pain; however, their pain on 

average at all other time points was similar to those who did not develop PPBS. The 

average pre-operative (T0) pain in women who did not develop PPBS was 3.1±1.8. For 

women who did develop PPBS, the average pain at T1 was 3.0±1.6 versus 3.4±1.8 for 

those who did not develop PPBS. Of the four women who developed PPBS, only three 

reported pain at T2 and their average pain rate was 2.7±1.5 versus 2.7±0.8 for those 

women who did not develop PPBS. At T3, the average pain rate for the four women who 

developed PPBS was 1.8±1.7 versus 2.7±1.6 for those who did not develop it.  

 None of the four women who developed PPBS experienced any pre-operative 

pain; however, their worst pain rate on average at all other time points was again similar 

to those who did not develop PPBS. The worst pre-operative (T0) pain in women who did 

not develop PPBS was 5.3±2.3. For women who did develop PPBS, the worst pain at T1 

was 5.0±2.2 versus 5.6±2.8. At T2, those who developed PPBS had worst pain rate of 

4.7±2.5 versus 5.0±1.1 for those who did not develop PPBS. At T3, the worst pain rate 
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for the four women who did develop PPBS was 3.3±1.7 versus 4.0±1.7 for the three 

women who had pain at this time point unrelated to their breast cancer. 

 As mentioned earlier, a worst pain rate of ≥5 on a scale of 0 to 10 (0 = no pain to 

10 = pain as bad as you can imagine) has been used as the cutpoint to indicate clinically 

meaningful acute pain in this study. While the average and worst pain rate comparisons 

between the women who did and did not develop PPBS were similar, there is a noticeable 

difference in the frequency counts of women with clinically meaningful pain at T1, the 

acute post-operative time period. At T1, 3 out of the 4 women (75%) who developed 

PPBS had clinically meaningful acute pain versus 4 out of the 7 women (57%) who did 

not develop PPBS, but did report pain. The  T2 frequency counts for clinically 

meaningful acute pain were the same; 2 out of the 3 women (67%) who developed PPBS 

had clinically meaningful acute pain versus 4 out of the 7 (67%) of the women who did 

not develop PPBS.  There was also very little difference in the T3 frequency counts; one 

out of the four women (25%) who developed PPBS had clinically meaningful acute pain 

versus one out of the three women (33%) that did not develop PPBS but did have non-

breast cancer related pain.  

Table 5.7 

 

Descriptive Statistics for Pain in Women Who Did and Did Not Develop PPBS (N=17) 

 

 Min Max Mean 

(±SD) 
Freq

a  

(% n) 

Min Max Mean 

(±SD) 
Freq

a

 

(% n)
b

 

Average Pain 

T0  

T1  

T2  

T3 

 

 

0 

1 

1 

0 

 

 

0 

5 

4 

4 

 

 

0 

3.0±1.6 

2.7±1.5 

1.8±1.7 

 

 

0 

1/4(25) 

0 

0 

 

 

1 

1 

2 

1 

 

 

6 

7 

4 

4 

 

 

3.1±1.8 

3.4±1.8 

2.7±0.8 

2.7±1.6 

 

 

2/7(29) 

1/7(14) 

0(0) 

0(0) 
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Worst Pain 

T0  

T1  

T2  

T3 

 

0 

2 

2 

1 

 

0 

7 

7 

5 

 

0 

5.0±2.2 

4.7±2.5 

3.3±1.7 

 

0 

3/4(75) 

2/3(67)
c 

1/4(25) 

 

2 

2 

4 

3 

 

8 

10 

7 

6 

 

5.3±2.3 

5.6±2.8 

5.0±1.1 

4.0±1.7 

 

4/7(57) 

4/7(57) 

4/6(67) 

1/3(33) 
a
 Frequency count of women with clinically meaningful pain, rated ≥5. 

b
n=7 at T0 and T1, n=6 at T2 and n=3 at T3. 

c 
n=3 not 4 since one participant did not have pain at T2 but did develop PPBS at T3. 

Note: 0 = no pain to 10 = pain as bad as you can imagine. Abbreviations: yrs=years; 

SD=Standard Deviation; Min=minimum; Max=maximum; - = not applicable. 

 

 As per Table 5.8, none of the woman who developed PPBS had pain at T0 (pre-

surgery) while 7 out of the 13 women who did not develop PPBS did. Of those 13 women 

who did not develop PPBS, only two (11.8%) indicated they believed this T0 pain was 

due to their breast cancer. At T1, T2 and T3, all 4 of the women who developed PPBS 

believed their pain was due to their surgery. Of the women who did not develop PPBS, 

all 7 women at T1, 5 out of the 6 women at T2, and none of the 3 women at T3, believed 

their pain was due to their breast cancer surgery. In the four women who did develop 

PPBS, two women at T1 and T2 (50% respectively) and all four women (100%) at T3, 

had a neuropathic component to their pain. Research question 4) was to determine the 

prevalence of women with PPBS who exhibit neuropathic pain, nociceptive pain or both. 

Therefore, based on the response to the pain adjectives in the BPI questionnaire, all four 

women (100%) who developed PPBS indicated both a neuropathic and nociceptive pain 

characteristic to their pain. In the women who did not develop PPBS but reported pain at 

each of the time intervals, all (100%) of the T1 pain, 83% of the T2 pain and 67% of the 

T3 pain was characterized as having a neuropathic component.  

 Analgesic use at T1 varied, with none of the women who developed PPBS using 

analgesia regularly, 3 out of the 4 women (75%) using analgesia as necessary (prn), and 1 
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out of the 4 women (25%) not using any analgesia. In contrast, of the women who did not 

develop PPBS but had pain at T1, 2 out of the 7 women (29%) used analgesia regularly, 5 

out of the 7 women (71%) used analgesia prn and none of the 7 women reported not 

using any analgesia. Thus, 100% of the women who had pain at T1 but did not develop 

PPBS had used some amount of analgesia at T1, the acute post-operative period. 

Table 5.8 

 

Demographic and Clinical Data Related to Pain Characteristics  

Breast Cancer Developed PPBS  Did not Develop PPBS  

n=4 % of n (% of N) n=13 % of n (% of N) 

Pain at T0 

Due to breast cancer 

Other cause 

 

0 

0 

0 

0 (0) 

0 (0) 

0 (0) 

7 

2 

5 

53.8 (41.2) 

15.4 (11.8) 

38.5 (29.4) 

Pain at T1 

Due to surgery 

Neuropathic pain  

Analgesic Use 

Regular 

prn 

None 

Pain at T2 

Due to surgery 

Neuropathic pain  

Analgesic Use 

Regular 

prn 

None 

4 

4 

2 

 

0 

3 

1 

3 

3 

2 

 

1 

1 

1 

100 (23.5) 

100 (23.5) 

50 (11.8) 

 

0 (0) 

75 (11.8) 

25 (5.9) 

75 (17.6) 

75 (17.6) 

50 (11.8) 

 

25 (5.9) 

25 (5.9) 

25 (5.9) 

7 

7 

7 

 

2 

5 

0 

6 

5 

5 

 

2 

3 

1 

53.8 (41.2) 

53.8 (41.2) 

53.8 (41.2) 

 

15.4 (11.8) 

38.5 (29.4) 

0 (0) 

46.2 (35.3) 

38.5 (29.4) 

38.5 (29.4) 

 

15.4 (11.8) 

23.1 (17.6) 

7.7 (5.9) 

Pain at T3  

Due to surgery 

Neuropathic pain  

Analgesic Use 

Regular 

prn 

None 

4 

4 

4 

 

1 

2 

1 

100 (23.5) 

100 (23.5) 

100 (23.5) 

 

25 (5.9) 

50 (11.8) 

25  (5.9) 

3 

0 

2 

 

1 

1 

1 

23.1 (17.6) 

0 (0) 

15.4 (11.8) 

 

7.7 (5.9) 

7.7 (5.9) 

7.7 (5.9) 

Note. prn=as necessary. 
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 Invasiveness of surgery. As per Table 5.9, only one out of the four women 

(25%) who developed PPBS had a lumpectomy with SLND while the majority of the 

women (61.5%) who did not develop PPBS had this surgery. Only 1 of the 4 women 

(25%) who developed PPBS had a lumpectomy with ALND while 2 out of the 13 women 

(17.6%) who did not develop PPBS had this surgery. None of the women who developed 

PPBS had a mastectomy with SLND while 2 out of the 13 women without PPBS did. 

None of the women in either group had a mastectomy with ALND. None of the women 

who developed PPBS had a mastectomy without reconstruction, while 2 out of the 13 

women (17.6%) who did not develop PPBS had a mastectomy. The remaining two 

women (50%) who developed PPBS had a mastectomy with reconstruction surgery while 

only one woman (7.7%) who did not develop PPBS had this surgery. Overall, of the 

women who developed PPBS, 2 (50%) had a lumpectomy, none (0%) had a mastectomy 

without reconstruction, 2 (50%) had a mastectomy with immediate breast reconstruction; 

in terms of lymph node biopsies, 2 (50%) had SLND and 2 had (50%) had ALND.  Of 

the women who did not develop PPBS, 10 (76.9%) had a lumpectomy, 2 (15.4%) had a 

mastectomy without reconstruction, 1 (7.7%) had a mastectomy with immediate 

reconstruction; in terms of lymph node biopsies, 10 (76.9%) had SLND and 3 (23.1%) 

had ALND.  Of the total women who had a mastectomy with reconstruction at the same 

time (3 out of 17), two out of three (67%) developed PPBS. 

  All the women (100%) had ductal breast cancer. None of the women in this study 

had a cancer stage greater than 2. Of the women who developed PPBS, none had stage 0 

while 3 out of the 13 women (23%) who did not develop PPBS had this stage of breast 

cancer. One out of the 4 women (25%) who developed PPBS and 4 out of 13 women  
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Table 5.9 

 

Demographic and Clinical Data Related to Breast Cancer Characteristics (N=17) 

 

Breast Cancer Developed PPBS  Did not Develop PPBS  All Participants  

n=4 % of n n=13 % of n N=17 % of N 

Surgery Type 

L + SLND 

L + ALND 

M + SLND 

M + ALND 

M + SLND + BR 

M +ALND + BR 

Cancer Type  

Ductal  

Cancer Stage  

Stage 0 

Stage 1 

Stage 2 

Stage 3 

Unknown 

Cancer Grade  

Grade 1 

Grade 2 

Grade 3 

Unknown 

Hormone Status 

ER+/PR+ 

ER-/PR- 

Unknown 

HER2 status 

HER2+ 

HER2- 

Unknown 

Breast cancer hx 

 

1 

1 

0 

0 

1 

1 

 

4 

 

0 

1 

2 

0 

1 

 

1 

1 

1 

1 

 

1 

1 

2 

 

2 

1 

1 

0 

 

25 

25 

0 

0 

25 

25 

 

100 

 

0 

25 

50 

0 

25 

 

25 

25 

25 

25 

 

25 

25 

50 

 

50 

25 

25 

0 

 

8 

2 

2 

0 

0 

1 

 

13 

 

3 

4 

5 

0 

1 

 

3 

6 

2 

2 

 

9 

2 

2 

 

1 

8 

4 

1 

 

61.5 

15.4 

15.4 

0 

0 

7.7 

 

100 

 

23.1 

30.8 

38.5 

0 

7.7 

 

23.1 

46.2 

15.4 

15.4 

 

69.2 

15.4 

15.4 

 

7.7 

61.5 

30.8 

7.7 

 

9 

3 

2 

0 

1 

2 

 

17 

 

3 

5 

7 

0 

2 

 

4 

7 

3 

3 

 

10 

3 

4 

 

3 

9 

5 

1 

 

52.9 

17.6 

11.8 

0 

5.9 

11.8 

 

100 

 

17.6 

29.4 

41.2 

0 

11.8 

 

23.5 

41.2 

17.6 

17.6 

 

58.8 

17.6 

23.5 

 

17.6 

52.9 

29.4 

5.9 

Note. Stage 0=ductal carcinoma in situ or lobular carcinoma in situ; stage 1=cancer has 

not spread outside the breast; stage 2=cancer has spread to lymph nodes or is 2 to 5 cm in 

size; stage 3= cancer has spread to lymph nodes and nearby tissue; stage 4=cancer has 

spread to parts of the body other than the breast. Grade 1=low grade; slow growing, less 

likely to spread; grade 2=moderate grade; grade 3=high grade; fast growing; more likely 

to spread. Abbreviations used: L=lumpectomy; M=mastectomy; SLND= sentinel lymph 

node dissection; ALND axillary lymph node dissection; BR=breast reconstruction; ER+/- 

=estrogen receptor positive/negative; PR+/- =progesterone receptor positive/negative; 

HER2+/- =HER2 positive/negative); hx (history). 
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 (31%) who did not develop PPBS had stage 1 breast cancer. Two out of the 4 women 

(50%) who developed PPBS had breast cancer stage 2, versus 5 out the 13 women (39 %) 

who did not develop PPBS. One out of the 4 woman (25%) who developed PPBS and 

one out the 13 who did not develop PPBS had an unknown stage of breast cancer at the 

time that the data collection ended. 

 Of the four women who developed PPBS, one woman each had a breast cancer 

grade of 1(25%), 2(25%), 3(25%) and “unknown” (25%) respectively. Three, six, two 

and two women out of the 13 women who did not develop PPBS had a cancer grade of 

1(23%), 2(46%), 3(15%) and “unknown” (15%) respectively. Hormone receptor status 

and HER2 protein status was varied. Of the women who developed PPBS, 1 out of 4 

(25%) was ER+/PR+,  one (25%) was ER-/PR- and the hormone receptor status of the 

last two women (50%) was “unknown”. In contrast, the majority of women (69%) who 

did not develop PPBS were ER+/PR+.  Two out of the 4 women (50%) who developed 

PPBS were Her2+. The majority of the women (62%) who did not develop PPBS were 

HER2-. None of the women who developed PPBS had a previous history of breast cancer 

while only one woman (7.7%) who did not develop PPBS had a history of breast cancer. 

 As outlined earlier, an attempt was made to conduct a crosstabs χ
2 

tests for the 

categorical variables: age <50 versus age ≥50, BMI <25 versus BMI ≥25, marital status, 

education, occupational status, occupation, surgery type, clinically meaningful pre-

operative pain, clinically meaningful post-operative pain at T1, and clinically meaningful 

post-operative pain at T2. However, due to the small sample size (N=17), for each of 

these variables, there were cells that had an expected count of less than five (which was 

the minimum expected count size per cell) and therefore no statistical relevance could be 
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applied to those results. Similarly, multiple logistic regression analyses as well as 

multiple linear regression analyses were not attempted, due to the small sample size (B. 

Dufault, personal communication, January 7, 2010). 
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Chapter Six: Discussion  

 Breast cancer is the most common cancer among Canadian women (Canadian 

Cancer Society, 2009a). Advances in screening, diagnosis and treatment are allowing 

women with breast cancer to live longer and therefore chronic conditions affecting these 

women are of great importance. Chronic neuropathic pain post breast surgery (PPBS), 

also known as chronic post mastectomy pain syndrome (PMPS) or chronic post 

lumpectomy pain syndrome (PLPS) is a poorly understood complication of breast cancer 

treatment that poses a significant clinical challenge and has a major negative impact on a 

breast cancer survivor‟s quality of life.  

 Identification of the problem of PPBS/PMPS/PLPS allows patients to have a more 

realistic expectation of surgical outcomes and consequently allows them to cope far better 

than patients who are unaware that such pain could develop (Wascher, 2007). It is 

important also that PPBS be diagnosed as early as possible since it may become chronic 

and more resistant to therapy if diagnosis and commencement of treatment is delayed 

(Wascher et al., 2007). Similar to other chronic pain syndromes, this disorder is also not 

easily treated (Wascher, 2007), which speaks to its significance. Increased understanding 

of the prevalence and contributing risk factors of this chronic pain condition are vital in 

order to support the development of effective treatment and prevention regimes. 

 The two major purposes of this study were to: 1) provide a preliminary 

determination of the prevalence rate of women who suffer from chronic neuropathic pain 

after having breast cancer surgery; and 2) explore potential risk factors associated with 

women developing PPBS/PMPS. The findings from this pilot study will be used to 

inform the development and design of a planned larger scale survey that will use an 
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equivalent target population. Three research hypotheses were postulated with these two 

purposes in mind. The results of the study findings will be used to address these three 

hypotheses. 

Research Hypotheses and Study Findings 

Hypothesis #1. The first hypothesis was that at least a small percentage (around 

20%) of women who undergo breast cancer surgery would develop PPBS by three 

months post surgery. The findings from this pilot study support this hypothesis. PPBS 

was identified in the women who reported post operative pain located on the surgical side 

with neuropathic characteristics, at least 30 to 90 days after surgery. Based on this 

definition, out of the 17 women who were recruited and completed the T0, T1, T2 and T3 

BPI questionnaires, 4 women (23.5%) developed PPBS while the remaining 13 women 

(76.5%) did not. The prevalence rate of 23.5% found in this pilot study is similar to past 

studies that found the prevalence rate to be between 20%-30% (Carpenter et al., 1998; 

Peuckmann et al., 2009; Stevens et al., 1995; Vilholm et al., 2008). However, those 

studies were all retrospective while this study is prospective. The only other completed 

prospective study to date had a prevalence rate of 48%, with a sample size of 95 women 

(Poleschuck et al., 2006). The study by Poleschuck and colleagues (2006) also included 

radiation and chemotherapy treatments (Poleschuck et al., 2006), which are also possible 

independent risk factors for chronic neuropathic pain development (Selim et al., 2007) 

while this pilot study only examined breast cancer surgery and excluded these two 

adjuvant treatments. 

Hypothesis #2. The second hypothesis was that i) younger women (<50 years), or 

ii) women with increased BMI (≥25 kg/m
2
), would be more likely to develop PPBS. The 
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frequencies found in this study related to these two variables will be examined to address 

each of these potential risk factors. 

Age. Some support was found for increased risk of PPBS development and 

younger age. The mean age of the 4 out of 17 women who developed PPBS was 52±6.4 

years. Of the 13 out of 17 women who did not develop PPBS, the mean age was 63±8.4 

years. The independent samples t-test (p=0.029) and the Mann-Whitney U statistical test 

(p=0.023) both indicated that there was a significant difference between the group mean 

and median ages, respectively of those who developed PPBS and those who did not. This 

pilot study has found some support for the second hypothesis that younger age may play 

a role in the development of chronic neuropathic pain following breast cancer surgery. 

This finding is also congruent with past studies that found an association between 

younger age and PPBS development (Gärtner et al., 2009; Gulluoglu et al., 2006; Hack et 

al., 1999; Peuckmann et al., 2009; Poleshuck et al., 2006; Smith et al., 1999; Steegers et 

al., 2008; Tasmuth et al., 1995; Vilholm et al., 2008). 

BMI. The findings in this pilot study do not support an increased risk of PPBS 

development with increased BMI. The mean BMI of the women who developed PPBS 

was 25.0±3.3 ≥25 kg/m
2
. For the women who did not develop PPBS, the average BMI 

was 28.7±6.3 ≥25 kg/m
2
. This is the opposite of what the second hypothesis postulated 

since the four women who did develop PPBS had a lower BMI on average than the 

women who did not develop PPBS.  The independent samples t-test for BMI (p=0.289) 

and the Mann-Whitney U test for BMI (p=.308) did not indicate a significant difference 

in the group mean or median BMI, respectively of women who did and did not develop 

PPBS. This pilot study therefore found no significant statistical support for the hypothesis 
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that increased BMI (i.e., a BMI ≥25 kg/m
2
) may play a role in the development of 

chronic neuropathic pain following breast cancer surgery. This finding is contrary to 

reports by some researchers (McDonald et al., 2005; Smith et al., 1999) but congruent 

with other studies that found no significant association between PPBS and BMI 

(Carpenter et al., 1999; Peuckmann et al., 2009; Steegers et al., 2008; Vilholm et al., 

2008).  

However, increased BMI is still a very important factor to consider for several 

reasons. Having an increased BMI is a strong indicator for the development of diabetes or 

glucose intolerance (National Diabetes Information Clearinghouse [NDIC], 2010). 

Diabetes and glucose intolerance, in turn, are strongly associated with the development of 

various neuropathies as well as poorer health outcomes in general (NDIC, 2010). 

Therefore, increased BMI has a very high potential to be associated with, for example, 

diabetic neuropathic pain states and overall poorer health outcomes. These additional 

sources of pain and related symptoms might make diagnosis of PPBS more difficult, 

similar to the confounding effects chemotherapy-associated neuropathies have on PPBS 

diagnosis. 

Hypothesis #3. The third hypothesis stated that women: i)  who have had 

increased acute post-operative pain following breast cancer surgery or ii) have had  more 

invasive surgery (i.e., having a mastectomy versus a lumpectomy; ALND versus SLND) 

would increase the risk of women developing PPBS. The frequencies found in this study 

related to these two variables will be examined to address each of these potential risk 

factors. 
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Acute post-operative pain. The four women who developed PPBS did not report 

any pain pre-surgery. Data in the past has shown that pain at or beyond the cutpoint of 5 

has the potential to effect physical and emotional functioning (Poleshuck et al., 2006). 

While the average and worst pain rate comparisons between the women who did and did 

not develop PPBS were similar, there is a discernible difference in the frequency counts 

of women with clinically meaningful pain at the acute post-operative time period (i.e.,  at 

T1). At T1, 3 out of the 4 women (75%) who developed PPBS had clinically meaningful 

acute pain versus 4 out of the 7 women (57%) who did not develop PPBS, but did report 

pain. This finding does support an association between PPBS development and clinically 

meaningful acute post-operative pain in congruence with past studies (Fassoulaki et al., 

2008; Poleshuck et al., 2006; Tasmuth et al., 1995).  

An interesting observation was noted regarding analgesic use in the acute post-

operative period (i.e., at T1). Of the 7 women who did not develop PPBS but did have 

breast cancer surgery related pain at T1, 2 (29%) used analgesia regularly, and 5 (71 %) 

reported prn analgesic use, while none of these 7 women (0%) reported no analgesic use. 

For the four women who did develop PPBS, none of the 4 women (0%) reported regular 

analgesic use, 3 out of 4 (75%) reported prn analgesic use, and one of the four (25%) 

reported no analgesic use at T1. In other words, it is intriguing to note that of the 7 

women who had breast cancer surgery-related pain at T1 but did not end up developing 

PPBS, 7 out of 7 (100%) of them used some amount of analgesia, whether prn or regular 

use. In contrast, 3 out of the 4 women (75%) who did end up developing PPBS reported 

only prn use of analgesic at this acute post-operative time. Similarly, 83% of the women 

who had T2 breast surgery pain but did not develop PPBS used some amount of analgesia 
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while only 67% of the women who did develop PPBS did so. The implications of this are 

quite profound, since this would indicate that the use of a more aggressive pain regime at 

the acute post-operative time might help alleviate or perhaps even prevent the 

development of later chronic pain in women who have undergone breast cancer surgery. 

A larger study will be needed to confirm or dispute these trends.  

Multimodal analgesia is needed for acute postoperative pain management because 

of the adverse effects of opioid analgesics which can hinder recovery. Multimodal 

analgesia for treating acute post-operative pain however has produced varied results.  The 

use of NSAIDs and selective cyclooxygenase-2 (COX-2) inhibitors have been found to 

consistently reduce postoperative opioid consumption; on the other hand, the use of the 

N-methyl-D-aspartate antagonists (NMDA) has produced variable results in studies (this 

may be due to the dose and timing of drug administration) (Buvanendran & Kroin, 2009). 

In terms of adjuvants for regional analgesia, alpha-2 adrenergic agonists have been found 

to be useful but not when administered orally (Buvanendran & Kroin, 2009). Gabapentin 

has shown promising early results in multimodal analgesia; a local anesthetic injection at 

the surgical site, though not as a pre-emptive analgesic, has also recently demonstrated 

some efficacy in multimodal analgesia (Buvanendran & Kroin, 2009). 

Various multimodal analgesic regimes for the management of chronic pain that 

occurs following different types of major or minor surgery have been examined in the 

past. Such multimodal pain management treatments have involved the use of a number of 

medications (such as gabapentin, ketamine, venlafaxine, lidocaine, tramadol, and 

steroids) either pre-emptively or during the acute post-operative period (Akkaya & 

Ozkan, 2009).  No definitive data regarding their efficacy in preventing chronic pain 
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development have been obtained yet, mainly due to the difficulty in treating chronic post 

surgical pain (which may include neuropathic components) and the lack of standard 

methods to treat this complicated clinical condition (Akkaya & Ozkan, 2009). However, 

some pre-emptive analgesia regimens, most notably epidural analgesia, local wound 

infiltrations and systemic non-steroidal anti-inflammatory drugs (NSAIDs) 

administration did show an overall beneficial effect on reducing chronic post surgical 

pain development (Ong, Lirk, Seymour, & Jenkins, 2005). In terms of PPBS, some past 

studies have examined the use of pre-operative/peri-operative analgesics as prophylactic 

treatments; the two analgesic regimes that seem to show the most promise are pre-

operative application of EMLA (eutectic mixture of local anesthetics) (Fassoulaki et al., 

2000) and paravertebral blocks (Iohom et al., 2006; Kairaluoma, Bachmann, Rosenberg, 

& Pere, 2006; Vila, Liu & Kavasmaneck, 2007). 

Invasiveness of surgery. Having a more invasive surgery shows some support 

when the frequencies are examined since 77% of the women who did not develop PPBS 

had had a lumpectomy (either with SLND or ALND) versus 50% of the women who did 

develop PPBS. In terms of lymph node biopsies, 77% of the women who did not develop 

PPBS had the less invasive SLND procedure while only 50% of the women who did 

develop PPBS had a SLND. Of the women who did not develop PPBS, 62% had the least 

invasive surgery, a lumpectomy with SLND, while only one woman (25%) had this type 

of minimally invasive surgery. These findings are in agreement with the studies that 

found that having the least invasive technique of a lumpectomy with sentinel lymph node 

dissection appears to be less associated with PPBS development than more invasive 

surgical techniques (Miguel et al., 2001; Poleshuck et al., 2006).  
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 In terms of surgery type and lymph node biopsy, as mentioned before, 

invasiveness increases as we go from a lumpectomy with SLND (the least invasive), then 

a lumpectomy with ALND, a mastectomy without reconstruction and SLND, a 

mastectomy without reconstruction and ALND, a mastectomy with immediate 

reconstruction and SLND, and finally, a mastectomy with immediate reconstruction and 

ALND (the most invasive). Of the 9 women who had the least invasive surgery, a 

lumpectomy with SLND, one still developed PPBS; of the 2 women who had the most 

invasive type of surgery, a mastectomy with immediate reconstruction and ALND, one 

woman did not develop PPBS. This speaks to the multifactorial nature of this condition, 

since invasiveness of surgery alone is not enough to cause this chronic pain to develop. 

Further statistical analyses beyond frequencies to determine statistical significance, 

however, cannot be conducted due to the small sample size. Overall, the frequency 

findings of surgery type in this study do support a positive association between PPBS 

development and invasiveness of surgery, which is in congruence with some past studies 

(Fassoulaki et al., 2005; Jung et al., 2003 ; Selim et al., 2007) as well as between having 

an ALND versus a SLND (Mansel et al., 2006). No studies were found to date that 

looked specifically at the role the skill of the surgeon had in relation to preservation of 

nerves or minimal damage to them. Tasmuth, Blomqvist and Kalso (1999) conducted a 

study that examined whether women who were operated in high-volume units had fewer 

chronic post-treatment symptoms than women who were operated in surgical units with 

less experience in breast surgery. Their assumption was that those units with more 

experience in breast surgery would pay more attention to the surgical technique including 

the preservation of the axillary nerves. In this study, of the 221 patients included in their 
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analysis, 77 had undergone modified radical mastectomy and 144 had breast resection 

with axillary clearance. Tasmuth, Blomqvist and Kalso (1999) found that women (N 

=221) operated in high volume surgical units (n = 129) had less chronic symptoms, such 

as pain, than women operated in smaller volume units (n=92). Thus, Tasmuth et al. 

(1999) noted that chronic pain development post breast surgery was observed more 

commonly in district hospitals with less experience in breast surgery and with a lower 

number of cases than in those experienced with breast cancer surgery and higher number 

of surgical cases. So, surgical skill may play a role in prevention of nerve damage and 

chronic neuropathic pain development.  

Wallace and colleagues (1996) found that women who had a mastectomy versus a 

mastectomy with reconstruction had a higher rate of chronic pain development over 

women who had just a mastectomy with no reconstruction; this was assumed to be 

secondary to breast implants.  Interestingly, they also found that the group that had the 

reconstruction at the same time as the mastectomy had lower rate of pain development 

versus the women who delayed having their reconstruction surgery. In this pilot study, 

however, none of the women who developed PPBS had a mastectomy without 

reconstruction and all three of the women who had reconstruction surgery had it at the 

same time as their mastectomy. Therefore the preliminary findings of this pilot study do 

not seem to support the association that women who have a mastectomy and 

reconstruction have a higher incidence of chronic pain development than women only 

having a mastectomy without reconstruction. To date, no further studies looking at 

mastectomies and breast reconstruction have been found. Thus, the proposed, larger 

future study is needed to help clarify this matter. 
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 A crosstabs χ
2 

tests for the categorical variables: age <50 versus age ≥50, BMI 

<25 versus BMI ≥25, marital status, education, occupational status, occupation, surgery 

type, clinically meaningful pre-operative pain, clinically meaningful post-operative pain 

at T1, and clinically meaningful post-operative pain at T2 was carried out to investigate if 

there was an association between these variables and PPBS development. Due to the 

small sample size, when the crosstabs analysis was conducted, there were cells that had 

an expected count of less than five; hence no meaningful statistical association could be 

deduced. Similarly, multiple logistic regression analyses as well as multiple linear 

regression analyses were not attempted; due to the small sample size, any findings would 

be statistically meaningless.  

Study Findings Related to the Research Questions  

This pilot study had the following research questions, based on the above 

hypotheses:  

1) What is the prevalence of women who develop PPBS out of the population of 

women who have had breast cancer surgery? This objective was achieved since a 

preliminary PPBS prevalence rate of 23.5% was determined. This prevalence rate is on 

the low end of the range of reported prevalence rates, but as Miguel and colleagues 

(2001) and Vilholm and colleagues (2008) noted, the prevalence of PPBS may have 

decreased more recently due to the fewer women undergoing ALND treatment over 

SLND, which the findings in this study seem to support. But, keeping in mind the small 

sample size of this study, future research is required to confirm the significance of this 

potential risk factor. 
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2) Is there an association between PPBS development and:  i) younger age, or ii) 

increasing BMI, in women who have had breast cancer surgery? This objective was 

tested and some association was found between younger age and PPBS development. 

Increased BMI was not found to be a significant risk factor for PPBS within this small 

sample.   

3) Is there an association between PPBS development and: i) increased acute post-

operative pain or ii) invasiveness of breast cancer surgery? This objective was examined 

and there is some indication in the study findings that points to an association between 

increased acute post-operative pain and PPBS development as well as with having more 

invasive surgeries (such as a mastectomy versus a lumpectomy) and more invasive 

methods of lymph node biopsies (such as ALND versus SLND) with the development of 

chronic neuropathic pain. 

4) What is the prevalence of women with PPBS who exhibit neuropathic pain, 

nociceptive pain or both? The findings in this pilot study indicate that all four (100%) of 

the women with PPBS exhibited both neuropathic and nociceptive pain.  

Implications for Nursing 

 Theory. Symptoms are the main reason most people seek out medical care. The 

useful management of any given symptom or group of symptoms requires that the three 

dimensions of the SMM model (symptom experience, symptom management strategies, 

and symptom outcomes) together with the three interrelated contextual variables (person, 

health/illness and environment) of the domains of nursing science, be considered when 

selecting clinical interventions or conducting research for one or more symptoms (Dodd 

et al., 2001). In this pilot study, the person variables addressed were age and BMI; the 
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health and illness nursing domain was stated to include risk factors, injuries or disabilities 

plus other variables unique to the illness or individual. Risk factors for chronic 

neuropathic pain post breast cancer surgery are believed to be younger age, acute post-

operative pain, invasiveness of the surgery, and increased BMI. The environment was 

defined as a collection of conditions or the symptom context and includes physical 

(home, work, and hospital), social (social support network, interpersonal relationships) 

and cultural aspects (beliefs, values, practices unique to a given religious, racial, ethnic 

group) (Dodd et al., 2001). The focus of this study was on these above mentioned person 

and health/illness variables. Thus, the SMM model provides an appropriate framework 

for studying the symptom of PPBS. The specific use of this model in this study offers a 

valuable contribution to the applicability of this theory in chronic pain research. 

Practice. Assessment and management of pain are an important clinical aspect of 

nursing practice. Assessment specific to PPBS should focus on age (≤50 years) and acute 

post-operative pain. Prevention may include pre-operative application of EMLA (eutectic 

mixture of local anesthetics) (Fassoulaki et al., 2000), preserving the nerves, minimizing 

invasive procedures, and decreasing injury to tissue and nerves through proper surgical 

technique (Jung, Herrmann, Griggs, Oaklander, & Dworkin, 2005; Paredes, Puente, & 

Potel, 1990; Selim et al., 2007). Prevention can also be achieved by minimizing the 

acuity of pain post surgery via adequate intravenous analgesia (Jung et al., 2003), use of 

paravertebral blocks (Iohom et al., 2006; Kairaluoma, Bachmann, Rosenberg, & Pere, 

2006; Vila, Liu & Kavasmaneck, 2007), as well as adequate analgesic use during the 

acute post operative period (Jung et al., 2003). 
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 Nurses should be able to identify early signs of chronic neuropathic PPBS by 

conducting a thorough history, physical, and sensory assessment. This assumption was 

not supported in this pilot study since identification of the presence of neuropathic pain 

was determined by the inclusion of the adjectives shooting, stabbing, burning and numb 

found in question 13 of the BPI and not through a physical or sensory assessment by the 

nursing staff.   

 Overall pain assessment by healthcare professionals has been evaluated and 

reveals deficits. Despite a surfeit of valid and reliable pain assessment tools, healthcare 

professionals tend to underestimate pain in general; nurses in particular also often fail to 

assess pain routinely and consequently to under treat it, even though pain is frequently 

identified as a problem on patients‟ care plans (Johnson, 2004). Since people are likely to 

first report their pain symptoms to primary health professionals, it is essential that their 

descriptions of neuropathic pain are recognized without delay (Johnson & Bibby, 2008).  

  Neuropathic pain is under-recognised and often not adequately treated in daily 

practice (Hans, Masquelier, & De Cock, 2007; Lavoie Smith et al., 2009). Neuropathic 

pain, like other chronic conditions is also difficult to diagnose and treat and therefore 

presents a clinical challenge for nursing practice (Herr, 2004; Johnson, 2004). 

Neuropathic pain assessment and diagnosis is most commonly done via clinical 

evaluation (history, physical, neurological examination, use of pain assessment tools) 

rather than through diagnostic tests (such as  nerve conduction velocity testing, 

electromyography, magnetic resonance imaging, and quantitative sensory testing) (Herr, 

2004). Many common pain assessment tools currently used in nursing (e.g., 0-10 

numerical rating scale) however are inadequate for diagnosing neuropathic pain since 
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they provide information on only some aspects of neuropathic pain characteristics (Herr, 

2004).  Thus, the problem seems to be a combination of factors, from the use of tools that 

are not specific for identifying neuropathic pain qualities to knowledge deficits in terms 

of what tools to use, to how to conduct a thorough physical and neurological assessment 

(Herr, 2004). Despite these limitations, nurses are still in a very good position to identify 

patients who are likely to develop neuropathic pain so that early treatment can be initiated 

(Johnson, 2004).  

 A recent study was conducted that looked at the impact of using a pain assessment 

tool specific for identifying neuropathic pain in daily practice. In this open, multicentre, 

observational survey conducted in 2007, the researchers investigated how physicians 

diagnosed neuropathic pain by applying the Leeds Assessment of Neuropathic Symptoms 

and Signs (LANSS) scale (Hans, Masquelier, & De Cock, 2007). This study found that 

the LANSS scale lead to marked treatment simplification with fewer drug combinations. 

Hans and colleagues (2007) concluded that LANSS scale is a useful tool to assist in 

classifying patients with a neuropathic pain component and to help in modifying the 

analgesic approach to treating these difficult neuropathic pain syndromes. Thus, using a 

pain assessment tool specific for neuropathic pain can better assist in identifying and 

treating neuropathic pain. 

 Nurses, especially those working in outpatient settings, are ideally situated to 

identify early signs of chronic neuropathic PPBS in their patient assessments. Conducting 

a comprehensive pain assessment may indicate early signs of PPBS such as: increased 

pain intensity on a pain scale, neuropathic pain descriptors such as hot, burning, sharp, 

stabbing, cold, as well as allodynia and common non-painful sensations such as tingling, 
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prickling, itching, numbness and pins and needles (Gilron et al., 2006). While increased 

acute pain intensity is expected in the immediate post-operative period, the neuropathic 

pain descriptors tend to manifest later. If these early signs are identified, appropriate pain 

management interventions should be initiated by the clinical staff, with referrals to pain 

clinics or other resources, as appropriate. Nurses should also keep in mind the presumed 

person and health/illness variables such as acute post-operative pain, age, and BMI since 

these factors have been implicated in the neuropathic pain experience and therefore 

should be an important part of the nurses‟ assessment.  

 Pain management involves the use of early and effective pharmacologic 

treatments. Drug regimes for PPBS must address the related pathophysiological 

mechanisms underlying chronic neuropathic pain. No single pharmacologic agent is 

effective for relieving all neuropathic pain (Galuzzi, 2007; Gilron et al., 2006; Stillman, 

2006) and treatments must be individualized to take into account the various 

pathophysiological responses to pain. More research is required to understand the 

underlying pathophysiologic mechanisms of neuropathic pain and to determine 

appropriate pharmacologic and alternative treatment regimes, including multimodal 

analgesic use. In the meantime, until more research is done, some pharmacological 

interventions that have been identified in the literature as being useful include: anti-

inflammatory agents, opioid analgesics, antidepressants, antiepileptic/neuroleptics, and 

NMDA antagonists, alone or in combination (Davis, 2007; Selim et al., 2007; Stillman, 

2006; Stubblefield & Custodio, 2006).    

Education. Improving nursing education related to neuropathic pain and its 

assessment and treatment is essential. A recent study that looked at increasing nurses‟ 
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knowledge about neuropathic pain assessment and treatment, found that enacting system 

changes to improve screening and assessment practices formed a strong basis for 

neuropathic pain improvement (Lavoie Smith et al., 2009). Lavoie Smith and colleagues 

(2009) recommended the use of neuropathic specific scales and health care professional 

education and periodic reinforcement of learning to improve neuropathic pain screening 

and assessment in patients with cancer. 

Nurses also need to be taught to take a careful and complete history of the patient 

to identify those who may develop PPBS. Nurses and other healthcare professionals need 

to take careful note of the potential risk factors such as younger age (≤50 years), 

increased BMI, type of procedure, decisions related to timing of breast reconstructive 

surgery (immediate or delayed), and acute post-operative pain as they follow patients 

through the breast cancer surgery trajectory.  

Nurses also play a key role in the education of patients and they need to inform 

patients about the possibility of developing this syndrome pre-surgery. Post-surgery 

teaching, specifically during hospital discharge, should emphasize the importance of 

managing acute pain at home in order to minimize the chance of later chronic pain 

development.   If PPBS does develop, and the diagnosis is confirmed, patients need to be 

reassured that the neuropathic pain is not a sign of the cancer reoccurring, but rather a 

side effect of their cancer treatment. In this way, educating both patients and healthcare 

professionals can help in increasing awareness of this often debilitating condition and 

optimize patient outcomes.  

Research. The findings in this prospective pilot study have some important 

implications for nursing research. While age cannot be changed and the invasiveness of 
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the surgery is largely dependent on the type and grade of cancer, pre-

emptive/perioperative analgesic use, acute post-operative pain management and the 

decision to have reconstruction surgery at the same time as a mastectomy are both factors 

that can be addressed to help minimize the development of this chronic pain. Thus, this 

pilot study has provided some interesting preliminary findings as well as some 

congruency with past findings in the literature. The risk factors studied in this pilot will 

require further investigation with a larger and more varied sample to determine the 

strength and constancy of these findings.   

Future research can focus on a number of factors based on the findings from this 

pilot study. While the BPI questionnaire used in this study has generated very pertinent 

and useful information, its length may not make it appropriate for use in a busy, clinical 

setting and it is not geared specifically toward assessing neuropathic pain from 

nociceptive pain. It is therefore important that nurses develop pertinent, streamlined 

instruments to facilitate the assessment of PPBS. Nursing research should also focus on 

the existing limitations in the current PPBS literature related to study design; for 

example, small sample sizes and the use of retrospective studies have been issues in past 

studies. This pilot study will help inform the planned, expanded prospective long term 

study and should help address these study design limitations. There is also a paucity of 

literature on the long-term effects of living with PPBS; this is another area for further 

research that has important future implications considering that women diagnosed with 

breast cancer are now living longer and therefore chronic conditions such as PPBS have 

long term impact. This study has focussed on the person and health/illness domains of the 
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SMM theory, but future studies could look at the third domain, environment, and its 

impact on PPBS.  

Study Strengths and Limitations 

The strengths of this study are that it is prospective, longitudinal, with a high 

completion rate. The prospective design enhanced the accuracy of the data collected. The 

longitudinal aspect allowed for observations of changes over time. In addition, 17 out of 

the 18 women (94.4%) who signed the consent form to participate in the study completed 

all questionnaires. All 17 women completed all questionnaires with no missing data. This 

high completion rate process indicated that personal contact was most effective for 

accrual as well as less taxing for the BHC staff, thus speaking highly as to its feasibility. 

There are also a number of limitations that must be acknowledged. The study was a 

pilot and hence the non-randomized sample size of 17 was recognized as small but 

appropriate for the research aims. While there seems to be a fairly diverse group of 

women, the sample was also limited by cultural bias since the study recruited adult, 

English-speaking women who were seen at the Breast Health Centre, Winnipeg. This 

study also did not see a full range of breast cancer types and stages; all the women in this 

study had ductal carcinoma and none of the participants had a breast cancer stage greater 

than 2; there were also some participants whose cancer stage and grade were “unknown” 

due to permission not being granted to access their medical records and verify these 

variables. As well, this study only looked at one particular clinic, the BHC. Study 

findings reflect the current surgical and pharmaceutical interventions as delivered by the 

present surgical team. This study acknowledges that this will therefore render the 

findings as not being generalizable to all women who suffer from PPBS/PMPS/PLPSs. 
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Identifying the prevalence of this pain condition and the associated risk factors not only 

addresses a gap in current literature but also forms the basis for future research to help 

with managing and treating this pain. 

Summary 

 Due to small sample size, as expected, no statistically significant correlation was 

found between: age, BMI, acute post-operative pain, invasiveness of surgery, and the 

development of PPBS. However, the frequencies do show some agreement with the 

hypotheses that younger age, consistently more severe acute post-operative pain, and a 

more invasive type of surgery are associated with PPBS development, but not with the 

hypothesis that a higher BMI  is associated with PPBS development. The proposed 

longer, expanded study should help clarify the associations between age, BMI, acute 

post-operative pain, analgesic use and surgery invasiveness, thus enhancing our 

knowledge about this condition and thereby providing the greatest potential to prevent 

this chronic pain from developing. This makes future research on this subject highly 

meaningful and relevant. 
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Appendix A 

Theoretical Definitions of Major Terms and Concepts in the SMM 

Symptom: Dodd and her group (2001) define a symptom as “a subjective experience 

reflecting changes in the biopsychosocial functioning, sensations, or cognition of an 

individual (p. 669). 

Sign: Dodd and colleagues (2001) cite Harver and Mahler‟s (1990) definition of a sign as 

“any abnormality indicative of disease that is detectable by the individual or by others (p. 

669). 

The Three Domains of Nursing: 

1. Person: Comprised of the person and developmental variables. Person variables 

(demographics, psychological, sociological and physiological) are inherent to 

individual views and respond to the symptom experience; developmental 

variables depend on the maturity of the individual (Dodd et al., 2001) 

2. Health and Illness: This nursing domain is not explicitly defined by Dodd et al. 

(2001) but is stated to include risk factors, injuries or disabilities plus other 

variables unique to the illness or individual. 

3. Environment: Is defined as a collection of conditions or the symptom context and 

includes physical (home, work, hospital), social (social support network, 

interpersonal relationships) and cultural aspects (beliefs, values, practices unique 

to a given religious, racial, ethnic group) (Dodd et al., 2001). 

The Three SMM Dimensions: 

1. Symptom Experience: Based on self-report; Dodd et al. (2001) includes three 

subsections:  

a. Perception of symptoms: refers to the person noticing a change from the way 

they usually feel or behave and is subjectively based on the individual 

evaluation of the symptom severity, source or if it is treatable (Dodd et al., 

2001). 

b. Evaluation of meaning of symptoms: involves characteristic factors (location, 

intensity, frequency, impact on the individual) as well as the perceived threat, 

danger or impact on social situations or family expectations of symptoms 

(Dodd et al., 2001).  
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c. Response to symptoms: includes physiologic, psychological, sociocultural and 

behavioural elements, one or more of which may be involved in a single 

symptom (Dodd et al., 2001).  

2. Symptom Management Strategies: Goal is to “avert or delay a negative outcome 

through biomedical, professional and self-care strategies” (p. 673, Dodd et al., 

2001). Included in these strategies are the requirements of what (type of strategy), 

when, where, why, how much (of an intervention), to whom (receives 

intervention), and how (delivery of intervention) (Dodd et al., 2001). 

3. Symptom Outcomes: Result from symptom management strategies plus symptom 

experience. Symptom outcomes focus on eight factors: emotional status, 

functional status, self-care, costs (individual financial status, healthcare), quality 

of life, morbidity/co-morbidity, mortality and symptom status (Dodd et al., 2001). 
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Appendix B 

Letters of Support 
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Appendix C 

PATIENT PARTICIPANT LETTER OF INVITATION AND PERMISSION TO 
RELEASE PATIENT NAME TO RESEARCHER 

 
Principle Investigator: Dr. Diana E. McMillan, RN, PhD, Faculty of 
Nursing,    University of Manitoba 
Co-Investigators:  Dr. Susan McClement, RN, PhD, Dr. Paul 

Daeninck, MD, & Ms. Fozia Bokhari, RN. 
 
 
We are interested in conducting a study to learn about women’s perception of 
pain following surgery for breast cancer. This study has received ethical approval 
from the Education Nursing Research Ethics Board at the University of Manitoba. 
 
Fozia would like to talk to you about the study to see if you might be interested in 
participating in it. Would you be willing to speak to her so that she can explain the 
study to you? You can let the clinic nurse know about your decision to speak to 
Fozia. If you are interested to learn more about the study, please complete and 
return the 2nd page of this invitation to your clinic nurse. You can speak to Fozia 
today, or if you leave your name and telephone number then Fozia can call you 
about the study at a later date. The information you leave on the 2nd page of this 
invitation should be strictly voluntary and you are not obligated to provide this 
information. 
 
If you agree to speak to Fozia today, or decide to leave your name and contact 
information on this letter of invitation it does not mean that you agree to 
participate in this study. Only when you have read, understood, and signed a 
letter of consent will Fozia add you as an individual who has agreed to participate 
in this study.  
 
Should you decide to participate, all the information you give will be kept strictly 
confidential. No information about you or your family will be shared with health 
professionals caring for you. The care you receive will not be affected by your 
decision to take part in or not take part in this study. 
 
Thank you for considering this request. If you have any questions about the 
research study Fozia can be reached at (204) 282-0335.  
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This information is to be provided by you strictly on a voluntary basis. 
 
_______ Yes, I agree to speak to Fozia 
 
 
 

NAME 
 
 

TELEPHONE NUMBER 
 
 
 

RETURN THIS PAGE IN THE ATTACHED 
ENVELOPE THAT IS SEALED TO YOUR 
CLINIC NURSE  
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Appendix D 

 

Patient Consent Form 
 

Research Project Title:  Pilot Study of a Survey to Identify the Prevalence 
and Risk Factors for Chronic Neuropathic Pain in 
Women Following Breast Cancer Surgery 

 
Principle Investigator: Dr. Diana E. McMillan, RN, PhD, Faculty of 

Nursing, University of Manitoba 
 
Co-Investigators:  Dr. Susan McClement, RN, PhD, Dr. Paul 

Daeninck, MD, & Ms. Fozia Bokhari, RN. 
 
This consent form, a copy of which will be left with you for your records and 
reference, is only part of the process of informed consent. It should give you the 
basic idea of what the research is about and what your participation will involve. 
If you would like more detail about something mentioned here, or information not 
included here, please feel free to ask. Please take the time to read this carefully 
and to understand any accompanying information. 
 
Nature and Purpose of the Study 
 
You are invited to take part in a study being conducted to learn about the 
prevalence rate of women who develop chronic neuropathic pain after having 
breast cancer surgery as well as identifying the risk factors associated with the 
development of this pain syndrome. 
 
What am I being asked to Consent to? What is the Nature of my 
Participation in the Study? 
 
If you consent to take part in the study, you are agreeing to answer the questions 
from seven questionnaires that you will be asked to complete at different stages 
of your treatment. These questionnaires will be given to you in a study package 
at the Breast Health Centre. 
 
The first questionnaire will contain some questions about your age, marital 
status, education, and you and your spouse’s occupation, in order to understand 
and describe the overall characteristics of the breast cancer patients who take 
part in the study. This questionnaire can be completed prior to surgery and is 
only required to be completed once. It should take about 10 minutes to complete. 
 
The second questionnaire will ask you about some of the physical symptoms that 
you might have been experiencing over the past week such as pain 
characteristics, location and intensity. It will also contain questions about the kind 
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of treatment you are receiving as well as the type of medication you are taking. It 
is expected that answering this questionnaire will take about 10 minutes of your 
time. This second questionnaire will be required to be completed at different 
stages: 1) before your surgery, 2) two days after your surgery, 3) about ten days 
after your surgery and, 4) prior to any radiation or chemotherapy. If you require 
assistance in understanding any of the questions, the Researcher will be pleased 
to assist you. 
 
The third questionnaire will ask you some questions related to sleep quality. It is 
expected that answering this questionnaire will take about 5 to 10 minutes of 
your time. This questionnaire will be required to be completed: 1) before your 
surgery, 2) two days after your surgery, 3) about ten days after your surgery and, 
4) prior to any radiation or chemotherapy. 
 
The fourth questionnaire will ask you some questions related to how sleepy you 
feel during the daytime. It is expected that answering this questionnaire will take 
no more than 5 minutes of your time. This questionnaire will be required to be 
completed: 1) before your surgery, 2) about ten days after your surgery and, 3) 
prior to any radiation or chemotherapy. 
 
The fifth and sixth questionnaires will ask you some questions related to your 
mood. It is expected that answering these questionnaires will take about 5 
minutes each of your time. Both of these questionnaires will be required to be 
completed: 1) before your surgery, 2) about ten days after your surgery and, 3) 
prior to any radiation or chemotherapy. 
 
The last questionnaire will contain three short questions asking about your 
experience in participating in the study and will be completed once. It should take 
about 5 minutes to complete. 
 
If you consent to take part in this study you may also give the Researcher, Fozia 
Bokhari, permission to access your chart at the Breast Health Centre for medical 
information. If you do not want your chart accessed by the Researcher, but would 
still like to participate in the rest of the study that is fine. If agree to chart access, 
the medical information that will be sought from your chart will include: the type of 
cancer you have, the stage of your disease, the actual date of your diagnosis, the 
type of cancer treatment you may be receiving, and the types of cancer treatment 
you may have received in the past. The Researcher will access this information 
under the direction of the nurse who runs the clinic that you usually attend at the 
Breast Health Centre. All information obtained from your medical record will be 
kept confidential, and will be handled in accordance with the Personal Health 
Information Act (PHIA) guidelines. The information you do agree to provide will 
be collected for the purposes of the study, but your request to not access your 
chart will be respected. 
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The Researcher will be happy to answer any questions that you may have about 
your participation in the study at any time.   
 
Handling of Information During & After the Study 
 
Any information that you provide to the Researcher will be kept confidential. Your 
physician(s) will not know how you responded to this study’s questions or that 
you participated in this study. The nurse who helps with accessing your chart will 
know that you are participating in this study, but will not know how you 
responded to this study’s questions. To protect your identity, you will be assigned 
a code number and your name will only be known to the Researcher and the 
Principle Investigator. Only the members of the research team and a statistician 
will have access to the coded data from the questionnaires that you completed. 
During and after the study, all consents and questionnaires will be locked up in a 
secure and private location, known only to Fozia and Dr. McMillan. Study data 
will be kept for seven to ten years, after which it will be destroyed, and treated as 
confidential waste. 
 
The results from this study may be published, and presented at scientific 
meetings. However, under no circumstances would your identity be revealed. 
Information will be reported in aggregate or group form as opposed to individual 
responses.  
 
Benefits and Burdens Associated with Participating in the Study 
 
There are no immediate benefits to you for taking part in the study. However, the 
results of the study may be helpful to health professionals (like nurses and 
doctors) who want to know how to improve the care they give patients.   
 
Although there are no known risks involved with participating in the study, it is 
recognized that the subject matter is of an emotional nature. The Researcher 
would be more than willing to talk with you about any feelings that may arise as a 
result of the questions. The Researcher will also provide you with information or 
resources such as a referral to the Pain and Symptom Clinic, St. Boniface in the 
event you develop this pain syndrome. 
 
Can I Get a Copy of the Results of the Study? 
 
A summary of the results of the study will be made available to you if you would 
like to receive them once the study is completed. To indicate your interest in 
receiving a summary of the study, please fill out the detachable form at the end 
of the consent. 
 
Your signature on this form indicates that you have understood to your 
satisfaction the information regarding participation in the research project and 
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agree to participate as a subject. In no way does this waive your legal rights nor 
release the researchers, sponsors, or involved institutions from their legal and 
professional responsibilities. You are free to withdraw from the study at any time, 
and/or refrain from answering any questions you prefer to omit, without prejudice 
or consequence.  Your continued participation should be as informed as your 
initial consent, so you should feel free to ask for clarification or new information 
throughout your participation. You may obtain information and clarification from 
the Researcher, Fozia Bokhari. She can be reached by telephone at (204) 282-
0335. 
 
This research has been approved by the Education/Nursing Research Ethics 
Board (ENREB) of the University of Manitoba. If you have any concerns or 
complaints about this project, you may contact Fozia Bokhari at (204) 282-0335, 
the Principle Investigator Dr. Diana McMillan at (204) 474-7295, or the Human 
Ethics Secretariat at (204) 474-7122. A copy of this consent form has been given 
to you to keep for your records and reference.  
 
Prior to signing this consent form, please put a check mark in the box below that 
reflects your level of participation in this study. 
 

give my permission for the Researcher to access my medical record at the 
Breast Health Centre to collect information for the study as outlined in this 
consent. 

 
pate in this study, however, I do not want my medical 

record at the Breast Health Centre accessed by the Researcher to collect 
information for the study as outlined in this consent.  

 
 
 

________________________________________________________________ 
Participant’s Name       Date 
 
 
________________________________________________________________ 
Participant’s Signature      Date 
 
 
 
________________________________________________________________ 
Researcher and/or Delegate’s Signature    Date  
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If you would like to receive a summary of the results of this study, please 
fill out the form below: 
 
Name of person to who study results should be sent:  
 
________________________________________________________________ 
 
Mailing address: 
 
________________________________________________________________ 
 
 
________________________________________________________________ 
Postal Code:  
 
________________________________________________________________ 
 

 
 

What is the date for your surgery (if known)? 
 
 

 
 
What is your telephone/contact number? 
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Appendix E 

Patient Demographic Questionnaire  

 

Date: _______________________  

To begin our survey, I would like to ask you a few questions about your 

background. We ask these questions so that we can describe the overall 

characteristics of the group of people who took part in the survey. 

 

1. What is your date of birth? _________________________ (day/month/year) 

 

2. What is your marital status at present?  

 1. ____Never married/Single  4. ____Widowed 

 2. ____Married    5. ____Separated 

 3. ____Common-law   6. ____Divorced 

 

3. What is your education? (Check only the highest grade or degree completed) 

 1. ____ Less than high school    

 2. ____ High School  

 3. ____ Partial College (at least 1 year) 

 4. ____ College or University Graduate 

 5. ____ Professional/Graduate Training 

 

4. What is your occupational status?  

 1. ____Full-time     

 2. ____Part-time     

 3. ____Medical leave 

 4. ____Unemployed 

 

5. What is your current (or previous) occupation? 

 1. ____Clerical     

 2. ____Labourer     

 3. ____Homemaker 

 4. ____Professional  

 5. ____Management 

6. ____Other (Specify):_______________________________________ 

 

6. If you are married/living common-law, what is your spouse‟s/partner‟s occupation? 

 

________________________________________________________________ 

 

7. What is your cultural or ethnic background?  

 

________________________________________________________________ 
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8a) What is your height?  ______________________  

 

   b) What is your  weight?  ______________________ 

 

9.  What is the actual date of your breast cancer diagnosis?  

 

_________________________________________________________ 

 

10. What type of breast cancer do you have? 

 1. ____Adenocarcinoma (breast glandular tissue) 

 2. ____Ductal Carcinoma (breast ducts) 

 3. ____Lobular Carcinoma (breast lobes) 

 4. ____Not Sure  

 

11. What stage is your breast cancer (how far has your cancer progressed)? 

 1. ____Stage 0 (cancer has not spread outside the duct or lobe from   

   where it began) 

 2. ____Stage 1 (cancer has not spread outside the breast) 

 3. ____Stage 2 (cancer has spread to lymph nodes or is 2 to 5 cm in   

   size) 

 4. ____Stage 3 (cancer has spread to lymph nodes and nearby tissue) 

 5. ____Stage 4 (cancer has spread to parts of the body other than the   

   breast) 

 6. ____Unknown 

 

12. Have you ever had pain due to your breast cancer? 

 1. ___Yes  2. ___ No  3. ____Uncertain 

 

13. Have you ever had pain due to some other cause? 

 

 1. ___Yes (Specify): ______________________________________ 

  

 __________________________________________________________ 

 

 2. ___ No 
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Appendix F 

Patient Chart Review Questionnaire 

(To be completed by the investigator) 

Date: ________________ Date of Birth: ________________ Age: ___________ 

Height: ____________________  Weight: ___________________________ 

Date of diagnosis: ________________   Date of surgery: __________________ 

 

1. Type of breast cancer: 

 1. ____Adenocarcinoma (breast glandular tissue) 

 2. ____Ductal Carcinoma (breast ducts) 

 3. ____Lobular Carcinoma (breast lobes) 

 

2. Stage of breast cancer: 

 1. ____Stage 0:  i)  ____DCIS (Ductal Carcinoma in Situ) 

      ii) ____LCIS (Lobular Carcinoma in Situ) 

 2. ____Stage 1 (cancer has not spread outside the breast) 

 3. ____Stage 2 (cancer has spread to lymph nodes or is 2 to 5 cm in size) 

 4. ____Stage 3 (cancer has spread to lymph nodes and nearby tissue) 

 5. ____Stage 4 (cancer has spread to parts of the body other than the   

  breast) 

 6. ____Unknown 

 

3. Grade of breast cancer: 

 1. ____Grade 1 (low grade; slow growing, less likely to spread) 

 2. ____Grade 2 (moderate grade) 

 3. ____Grade 3 (high grade; fast growing; more likely to spread) 

 

4. Hormone receptor status: 

 1. ____ER +  3. ____PR + 

 2. ____ER -  4. ____PR – 

 

5. ERBB2 status (HER2 status): 

 1. ____HER2 + 2. ____HER2 – 

 

6. Type of surgery: 

 1. ____Lumpectomy with SLND 

 2. ____Lumpectomy with axillary nodes or mastectomy 

 

7. Started chemotherapy? 

 1. ____Yes (Date) ________________________________ 

 2. ____No 

 

8. Started radiation therapy? 

1. ____Yes (Date) ____________________________ 2. ____No 
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Appendix G 

Brief Pain Inventory  
Copyright 1991 Charles S. Cleeland, Ph.D.  

Pain Research Group 

Used by permission.  

 

Date: _________________________ Time: ___________________________ 

 

1) Throughout our lives, most of us have had pain from time to time (such as minor 

headaches, sprains, and toothaches). Have you had pain other than these everyday kinds 

of pain during the last week? 

      1. ___Yes  2. ___No 

  

 1a) Did you take pain medication in the last 7 days? 

1.___Yes 2. ___No 

 

1b) I feel I have some form of pain that requires medication each day. 

1.___Yes 2. ___No 

  

If your answer to 1, 1a, and 1b were all no, please stop here. 

If any of your answers to 1, 1a, and 1b were yes, please continue. 

 

2) On the diagram, shade in the areas where you feel pain. Put an X on the area that hurts 

the most. 
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3) Please rate your pain by circling the one number that best describes your pain at its 

worst in the last week. 

0  1  2  3  4  5  6  7  8  9  10 

No          Pain as bad  

 pain          as you can  

          Imagine 

4) Please rate your pain by circling the one number that best describes your pain at its 

least in the last week. 

0  1  2  3  4  5  6  7  8  9  10 

No          Pain as bad  

 pain          as you can  

          Imagine 

5) Please rate your pain by circling the one number that best describes your pain on the 

average. 

0  1  2  3  4  5  6  7  8  9  10 

No          Pain as bad  

 pain          as you can  

          Imagine 

6) Please rate your pain by circling the one number that tells how much pain you have 

right now. 

0  1  2  3  4  5  6  7  8  9  10 

No          Pain as bad  

 pain          as you can  

          Imagine 

7) What kinds of things make your pain feel better (for example, heat, medicine, rest)? 

________________________________________________________________ 

 

________________________________________________________________ 

 

________________________________________________________________ 

 

8) What kinds of things make your pain worse (for example, walking, standing, lifting)? 

 

________________________________________________________________ 

 

________________________________________________________________ 

 

________________________________________________________________ 

 

9) What treatments or medications are you receiving for your pain? 

 

________________________________________________________________ 

 

________________________________________________________________ 
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10) In the last week, how much relief have pain treatments or medications provided? 

Please circle the one percentage that most shows how much relief you have received. 

0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100% 

No          Complete 

relief          relief 

 

11) If you take pain medication, how many hours does it take before the pain returns? 

   1.  ___Pain medication doesn‟t help at all  5. ___Four hours 

   2.  ___One hour     6. ___Five to twelve hours 

   3.  ___Two hours     7. ___More than twelve hours 

   4.  ___Three hours     8. ___I do not take pain medication 

  

12) Check the appropriate answer for each item. 

 I believe my pain is due to: 

 ___Yes   ___No 1. The effects of treatment (for example, medication,  

    surgery, radiation, prosthetic device). 

 

 ___Yes   ___No 2. My primary disease (meaning the disease currently being 

    treated and evaluated). 

 

___Yes   ___No 3. A medical condition unrelated to my primary disease (for 

     example, arthritis). Please describe condition:  

   ______________________________________________ 

 

 

13) For each of the following words, check Yes or No if that adjective applies to your 

pain. 

  Aching    ___Yes  ___No 

  Throbbing   ___Yes  ___No 

  Shooting   ___Yes  ___No 

  Stabbing   ___Yes  ___No   

  Gnawing   ___Yes  ___No 

  Sharp    ___Yes  ___No 

  Tender    ___Yes  ___No 

  Burning   ___Yes  ___No 

  Exhausting   ___Yes  ___No 

  Tiring    ___Yes  ___No 

  Penetrating   ___Yes  ___No 

  Nagging   ___Yes  ___No 

  Numb    ___Yes  ___No 

  Miserable   ___Yes  ___No 

  Unbearable   ___Yes  ___No 
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14) Circle the one number that describes how, during the past week, pain has interfered 

with your: 

A. General activity 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

B. Mood 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

C. Walking ability 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

D. Normal work (includes both work outside the home and housework) 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

E. Relations with other people 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

F. Sleep 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

G. Enjoyment of life 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

H. Ability to concentrate 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

I. Appetite 

0  1  2  3  4  5  6  7  8  9  10 

Does         Completely 

 not interfere        interferes 

 

15) I prefer to take my pain medication: 

 1. ___On a regular basis 

 2. ___Only when necessary 

 3. ___Do not take pain medicine 
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16) I take my pain medicine (in a 24 hour period): 

 1. ___Not every day    4. ___5 to 6 times per day 

 2. ___1 to 2 times per day   5. ___More than 6 times per day 

 3. ___3 to 4 times per day 

 

17) Do you feel you need a stronger pain medication? 

 1. ___Yes   2. ___No  3. ___Uncertain 

 

18) Do you feel you need to take more of the pain medication than your doctor has 

 prescribed? 

 1. ___Yes   2. ___No  3. ___Uncertain 

 

19) Are you concerned that you use too much pain medication? 

 1. ___Yes   2. ___No  3. ___Uncertain 

 

 If Yes, why? _______________________________________________ 

 

20) Are you having problems with side effects from your pain medication? 

1. ___Yes   2. ___No 

 

 Which side effect? ___________________________________________ 

 

21) Do you feel you need to receive further information about your pain medication? 

 1. ___Yes   2. ___No 

 

22) Other methods I use to relieve my pain include: (Please check all that apply) 

 ___Warm compresses    ___Cold compresses    ___Relaxation techniques 

  ___Distraction         ___Biofeedback   ___Hypnosis 

  ___Other (Please specify) _____________________________________ 

      

23) Medications not prescribed by my doctor that I take for pain are: 

 

________________________________________________________________ 

 

________________________________________________________________ 

 

---------------------------- END of BPI ----------------------------------- 
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Appendix H 

DATA COLLECTION SCHEDULE 

 Patient Participants Key 

Stakeholders 

 

Tests and Procedures 

T0 

(Pre-

surge

ry, 

Baseli

ne 

Data) 

T1 

(Post-op  

Day 2) 

T2                 

(Post-op 

Day 10) 

T3 

(15 

days to 

8 to 12 

weeks 

post-

op) 

T4 

(1-2 weeks 

following last 

participant 

data 

collection) 

Telephone Contact  

(Appendix F) 
 X X X  

Patient Demographic 

Questionnaire 

(Appendix H) (10 min) 

X     

Brief Pain Inventory 

(Appendix I ) (10 min) 
X X X X  

Pittsburgh Sleep Quality 

Index (Appendix J ) (10 

min) 

X   X  

 

Pittsburgh Sleep Quality 

Index  

(Adapted) 

(Appendix J ) (5 min) 

 X X   

 

Epworth Sleepiness Scale 

(Appendix K) (5 min) 
X  X X  

Beck Depression Inventory 

(II) 

(Appendix L) (5 min) 

X  X X  

 

Hospital Anxiety 

Depression Scale 

(Appendix M) (5 min) 

X  X X  

 

Patient Study Feasibility 

Questionnaire (Appendix 

N) (5 min) 

   X  

Key Stakeholder 

Feasibility Questionnaire 

(Appendix R) (15 min) 

    X 

Patient Chart Review 

Questionnaire 

(Appendix O) 

 

 

 X   

Time to complete 

questionnaires 
45  

mins 

15  

mins 

30  

mins 

40 

mins 

15  

mins 
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Appendix I 

Letter of Permission 

 
 


