
ABSTRACT 

Neuropathic pain is defined as “pain initiated or caused by a primary lesion or 
dysfunction in the nervous system.” 1 It is estimated that 22,700 women were 
diagnosed with breast cancer in 2012.2 With increased screening, early 
diagnosis, and advances in treatments, mortality rates have been decreasing.2 

Despite these accomplishments, however, there now lies a “large cohort of 
breast cancer survivors with residual symptoms such as fatigue, cognitive 
problems, and fear of recurrence”.2 Also, the prevalence of the relationship 
between breast cancer survivors and chronic neuropathic pain remains to be 
completely understood within its entire context. Therefore, in an attempt to 
reduce these symptoms, our main objective is to provide empirical evidence, 
using innovative methodology, such as fMRI and DTI, to show that neuropathic 
pain can be perceived differently and quality of life can improve following a 
Mindfulness – Based Stress Reduction (MBSR) program. More specifically, we 
are investigating whether participation in an MBSR program will result in 
altered patterns of neuronal activity, increased white matter integrity, and 
changes in the biomarkers of stress in breast cancer survivors with chronic 
neuropathic pain. We expect this approach to dramatically reduce the 
perception of pain amongst breast cancer survivors and increase quality of life. 
This will then open discussion into traditional and alternative methods of post 
treatment. 
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• A Mindfulness-based stress reduction (MBSR) is a group-based intervention 
that focuses on improving awareness and acceptance of moment-to-moment 
experiences, including physical discomfort and difficult emotions.8,9 

 
• One of the main components of MBSR includes tackling multiple approaches 

to mindfulness exercises that serve to increase awareness to sensations, 
feelings, and thoughts.  Examples of mindfulness practices include the body 
scan, sitting meditation, yoga, and mindfulness walking among others.  
 

• They also allow the participant to provide self-regulation strategies, and 
promote their own healthy and adaptive responses to stress. 
 

• An educational component is incorporated into MBSR which involves 
teaching the participant about stress and also includes group discussions. 
The MSBR program typically requires 8 weekly, 2 to 2.5-hour sessions -  
including 1-day of intensive practice. 

 

• Chronic neuropathic pain is a problem that is receiving 
increasing attention in breast cancer survivors as the 
incidence of CNP following surgery in breast cancer 
survivors is estimated at over 50%.3,4 

 
• Examples of CNP in cancer patients post-surgery include 

phantom breast pain, painful neuroma, and 
intercostobrachial neuralgia. 3,4 Patients with persistent 
chronic neuropathic pain often require the combination 
therapy of an antidepressant, anticonvulsant and an opioid 
analgesic. 
 

•  Despite the availability of appropriate medical therapy, 
clinical management is often wanting due to inadequate 
diagnosis or management of co-morbid conditions, and 
lack of understanding of treatment options. 5,6 

 
• Therefore the creation of an interdisciplinary program for 

the patient which addresses both biological and 
psychosocial processes is optimal as it ensures that the 
patient receives appropriate treatment. 

 

 
• Patients within the “Mindfulness Based Stress Reduction” group will have 30% more responders 

than the wait-list control group in the third month of follow up after treatment. 
 

•  We expect that  through imaging sessions performed before the MBSR and three months 
afterwards, MBSR will have a significant reduction in the amount of chronic neuropathic pain  
perceived by patients, thereby improving the participant’s quality of living. 
 

• We anticipate that there will also be improved, strengthening changes in the structural white 
matter and neural integrity of the participants post MBSR treatment. ( measured through neural 
B.O.L.D activity, cortical thickness, functional, and structural connectivity). 
 

• We hypothesize that there will be significant changes in patterns of neural activation following 
MBSR, specifically in the somatosensory cortex , prefrontal cortex, anterior cingulate cortex, and 
insula. 
 

• The functional brain imaging data received from the fMRI scans are 
post-processed and analysed using Statistical Parametric Mapping 8 
(SPM8) 
 

• Statistical parametric mapping is used to identify regionally specific 
effects in neuroimaging data and it is a prevalent approach to 
characterizing functional anatomy, more specifically fMRI.10 

 
• Using a voxel-based approach, statistical parametric mapping tries to 

address a relationship about regionally specific responses in 
experimental factors. 10. Data collection and analysis is still underway for 
this study.  
 

• fMRI imaging is a non-invasive neuroimaging technique that measures levels 
of oxygen through the blood flow in the brain during cognitive and 
behavioral tasks.  
 

• We use fMRI to examine the effects of mindfulness based stress reduction 
prior to treatment and post exposure by examining the changes in blood 
flow during emotional and neutral Stroop tasks. 
 

• Participants undergo a 1-hour MRI session on the 3T Siemens TRIO scanner 
at the Ottawa Hospital that includes a high resolution structural scan, 1 fMRI 
task, a resting state scan, and a DTI sequence. 

 

• Similar to the original Stroop task, the emotional Stroop test examines the 
time it takes for the participant to name colours of negative emotional 
words as opposed to the neutral words. 7 

 
• For our purposes, four emotionally neutral word blocks are employed as a 

base control as well as four emotional painful word blocks.Responses to 
both conditions are measured on a response pad that the participant uses 
while in the fMRI unit . 
 

• Instructions tell the participant to respond to the colour of the ink of the 
corresponding word. 
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DIFFUSION TENSOR IMAGING 

1. Evaluate the effects of Mindfulness-Based Stress 
Reduction (MBSR) on disability,  psychological 
distress, and quality of life among breast cancer 
survivors with chronic neuropathic pain (CNP) 
 

2. Investigate whether participation in MBSR results in 
altered patterns of neuronal activity, increased white 
matter integrity, and changes in biomarkers of stress 
in breast cancer survivors with CNP 

 

(SPM 8) 


