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Definition: Post Breast Therapy Pain Syndrome (PBTPS) depends on the characteristics, duration and location of pain. It is
defined as typical neuropathic pain and associated symptoms (numbness, dysesthesia, edema, allodynia) located in the chest

wall, axilla, arm, or shoulder of the surgical side, and persists beyond the typical 3 month healing period. It includes many of
the symptoms associated with post mastectomy pain syndrome (PMPS) and post axillary pain syndrome (PADS) reported in

previous articles.

Post Breast Therapy Pain Syndrome (PBTPS) is an underreported condition believed to affect 10- 30% of women who have
undergone surgical procedures for breast cancer. ! While prior studies have looked at post mastectomy (PMPS) or post
axillary dissection pain syndromes (PADS), recent articles have reported a more encompassing condition which we term
PBSPS. PBSPS not only results from injury to nerves during surgerys; it is now believed that radiation and chemotherapy play
arole in aggravating the condition. 2 Because of its multivariate causes, PBSPS encompasses many different symptoms which
can range from mild to debilitating in severity: chest and upper arm pain, numbness, edema, continuous aching and burning
associated with chronic dysesthesia, allodynia (hypersensitivity to pain) and phantom breast tactile sensation/pain. The onset
of symptoms can range from directly following breast surgery: mastectomy, axillary dissection, or other invasive procedure,
to 6 months after. *: Symptoms generally persist beyond the normal 3 month healing period.

Quality of life issues surrounding women diagnosed with PBTPS have prompted us to look at this recently acknowledged
condition. Forty percent of women diagnosed with PBSPS reported increased pain with movement, leading to arm restriction
and frozen shoulder syndrome. : Over 50% of women experience pain during their daily chores, and over half reported sleep
disturbances. 2 Because these chronic symptoms are more widespread, and therefore affect the quality of life of many more
women than the 4-6% reported by physicians, ¢ it is important for healthcare professionals to consider the consequences when
discussing treatment options and post-operative care with patients. Minimizing invasive procedures (sentinel lymph node
biopsies and lumpectomies rather than traditional axillary node dissections and mastectomies, respectively) improving
surgical technique and using adequate analgesics during and following surgery have been shown to reduce the incidence of
PBSPS:, 3, ¢. Nevertheless for those women who still develop symptoms that interfere with a comfortable/productive life,
advancements in pharmacological and more holistic treatments (acupuncture, massage, biofeedback, etc.) provide women
with a range of treatment options.

Etiology
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PBTPS is primarily a neuropathic disorder believed to be caused by a number of factors including injury to nerves/tissue due
to surgery, radiation therapy, chemotherapy or secondary neuroma development. The most common theory for its onset is the
injury to intercostobrachial nerves, which are sensory nerves that exit chest wall muscles and provide sensation to the
shoulder and upper arm. It is believed that this nerve is injured in 80-100% of mastectomy patients who undergo an axillary
dissection. ? Because of the extensive/invasiveness of a complete axillary dissection (CAD) as compared to sentinel node
biopsies (SLND), in which only the lymph nodes draining a cancer are removed, there is a higher chance that nerves and
vasculature be severed.

Furthermore, retraction compression during CAD can lead to PBTPS. It was shown that, even if the brachial plexus and
peripheral nerves are spared, compression damage leads to neuropathic pain. Days or weeks following injury, ectopic neural
activity may originate at the nerve injury site and dorsal root ganglion. The resulting increased sensitivity to chemical or
mechanical stimuli results in spontaneous sensations, including pain. Z Studies supporting the theory that minimizing
invasiveness decreases morbidity have shown that PBSPS correlates with the extent of axillary surgery (although this is being
debated): ¢ ,2 [ ,220-25% of women who received CAD showed signs of neuropathic pain, : SLND*, (which is believed to be
as accurate in staging of the axilla) has resulted in fewer referrals to a pain clinic for treatment of PMPS. 2 It should be noted
that if SLND results are positive for cancer, a CAD is generally performed to determine the extent of spread. Other studies
have shown that the CAD group reported an increase in arm circumference, increased lymphedema, pain, numbness and
decreased arm motility. Quality of life, however, was not significantly impacted by these symptoms. ¢
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In a small study, intercostal neuromas (where the intercostal nerve was transected during mastectomies and breast reduction
surgery and became embedded in scar tissue) were also briefly noted as contributing to incidence of PBTPS. The study,
which involved the surgical resection of intercostal neuromas, found complete pain relief in all 5 patients. *

In addition to intra-operative damage to the intercostobrachial and other® nerves (long thoracic, thoracodorsal, lateral and
medial pectorals, and branches of the brachial plexus) that innervate the breast, radiation therapy can either cause or
aggravate the injury initiated by surgery. In this case, pain is deafferentation-type (the interruption of sensory nerve impulses
by destroying or injuring the sensory nerve fibers) and generally occurs in regions (anterior thorax, axilla and medial upper
arm) innervated by the damaged nerves. Because radiation-induced fibrosis or tumor involvement in the brachial plexus may
also cause similar symptoms to PBTPS, it is frequently misdiagnosed as brachial plexopathy or disease recurrence. : The
healthcare provider is encouraged to emphasize that PBSPS does not signify a recurrence in cancer.

Furthermore, chemotherapy (such as Taxol, Vincristine, and Platinum) can contribute to polyneuropathies similar to those
induced by radiation therapy; this can intensify the pain and impairment caused by surgery.

Some patients were found to suffer from severe and chronic pain which in turn results in the remodeling of parts of the brain
that processes painful stimuli. It was shown that the limbic system becomes hypersensitized to painful stimuli and results in
a feedback between injured sensory nerves and the emotional pain centers of the brain. Furthermore, neural pain receptor
networks within the spinal cord were found to play a role in the perpetuation of painful sensations from the operative site. In
these cases, psychological counseling and neurotropic drugs (anti-depressant and neurontin) were shown to decrease the
severity of chronic pain. * It should be noted however, that while many women with PBTPS are understandably afflicted with
symptoms of depression, PBSPS is not a manifestation of chronic depression or behavior/mental illness.

Definition

Pro

Mastectomy

-Radical Mastectomy
Complete removal of
breast tissue; radical
mastectomy includes
the removal of lymph
nodes and chest wall
muscles

-Modified Radical
Mastectomy
Complete removal of
breast tissue and
lymph nodes.

-Removal of
multifocal disease

-Disease control and
cure of large tumors

-Prophylactic if there's
a genetic

Lumpectomy

Removal of a breast
cancer (lump) and the
surrounding tissue
without removing the
entire breast.

Lumpectomy +
radiation ->

decreased incidence of
PBTPS vs.
mastectomy; no
difference in
recurrence or overall
survival *

Complete
Axillary
Dissection
(CAD)

Removal of all
axillary lymph
nodes which are
then reviewed by a
pathologist to
determine stage of
breast cancer

The gold standard
against which other
axillary node
procedures are
compared.

Sentinel Node
Dissection
(SLND)

Isosulfan blue or a
radioisotope is injected
into a tumor to determine
the draining lymph node;
this node is selectively
removed thereby sparing
other nodes

-Nearly 0 morbidity due
to minor dissection to
avoid nerves and
vasculature *

-The ability to examine
SLN through multiple
sections therefore more
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predisposition to
breast cancer

-Up to 43% of women
will develop PMPS
over their lifetime *

-Breast defects

- Increased pain
with increased #ref
LN removed or
chemotherapy
received ?

accurate/increased
detection of metastases &

-Accuracy to detect
micrometastases still
being evaluated ¢

Cons -Not standard practice
“Mav need for multifocal or large - Surgery-related _Adverse reactions to
Y . tumors symptoms persist
reconstructive surgery for majority of Isosulfan blue ©
womena dec. QOL,
mental health
- 20-25% of
women experience
symptoms overall ¢
Ellli;iifjs of Wof)n en -2-5 years after
ported?) ALND -
experience phantom 35% nilmbness
breast pain * 15% arm swelling
30% pain Nearlv 0 bidity i
PBTPS -3 months ajzer Presumed (preliminary 8% limited arm 1_10teea;' )ilo“rlré(\);rll;;y fs
Symptoms ?Sa(;tec}fomy reports) decreased pain motion torm éata S currentig
Reported o chest pain vs. mastectomy y

39% axilla pain
39% arm pain
100% decreased
sensation

61% chronic pain

-72% of women
reported pain,
weakness,
numbness over
their lifetime “

-73% reported
decreased range of
motion '

lacking.

Prevalence + Risk Factors for PBTPS
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There was no significant difference between women from varying demographic regions. ? More research is needed to verify
the following correlates since several articles report contradictory results, !, 22 but an increased risk for developing PBTPS are
believed to depend on:

Younger age: 3, “Why younger women have a statistically significant increased risk for developing PBTPS is not known. A
study showed that 65% of women ages 30-49 developed PBSPS, while only 26% of those 70 or older were affected.
Several theories include:
- an increased sensitivity of nerve damage in younger women
- more extensive efforts at axillary dissection in younger women
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- the nature of breast cancer in pre-menopausal women
- increased anxiety, and therefore a lower threshold for unusual sensations, in younger women

- Increased body mass index (BMI) *

- Larger tumor size ?

- Improper surgical technique 2,

- Increased axillary node invasion 2

- Use of chemotherapy or radiation therapy 2,

- Post-operative complications such as infection or bleeding 2

Pharmacologic Treatments
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To minimize the deleterious effects of PBTPS, it is noted that prevention, through the preservation of nerves, is the best
measure. Minimizing invasive procedures: using SLNB vs. CAD results in decreased injury to intercostobrachial and sensory
nerves to the chest wall and axilla, and lumpectomy plus radiation were shown to be equally effective in preventing local
recurrence while maximizing survival, as a mastectomy. * The American College of Surgeons Oncology Group is currently
sponsoring 2 clinical trials which compare SLNB and CAD, and more should be known in the next several years.

Despite the availability of prescribed therapies, many women either don't know about their options or choose not to use them.
A study showed that many breast cancer survivors with PMPS are not interested in pharmacological treatments due to the
possibility of side effects or the perceived risk of chronic (versus short term) pain treatment. Furthermore, since PBTPS
occurs after surgery, many women learn to cope with and accept pain. * Approximately 80% of the women interviewed for
the study reported self-treatment with nonprescription therapies such as over-the-counter medications, massage, heat, rest,
etc.*

Additionally, another study noted that complications that are considered minor by physicians' standards may still be
troubling to patients but tend not to be noted in medical records. Numbness, for example, was virtually never described in
medical records but was the most frequent patient-reported symptom, occurring in 35% of (ALND) patients.* This
emphasizes the notion that PBTPS remains an underreported, yet debilitating, consequence of surgery. It is still not well
recognized by physicians, so women are not educated about the risks of developing PBSPS. They consequently learn to
accept/live with the pain and symptoms that detract from quality of life. While few treatments completely eliminate PBSPS,
there are many methods to ameliorate the symptoms.

These medically directed therapies have been compiled from various sources: 2, ¢, 2

- Anti-inflammatory agents (Ibuprofen, Naproxyn and other NSAIDs)

- Low-dose antidepressants (Elavil, Pamelor and other SSRIs) although maximum benefit necessitates consistent usage for
several weeks

- Topical counterirritants (capsacian and mentholated creams) although the overall efficacy is poor. Caspacian cream acts by
interrupting transmission of pain impulses through small diameter nerves by decreasing substance P (a neurotransmitter). It is
effective in patients with neuromas

- Local anesthetic and corticosteroid injections for scar neuromas -- serial injections over several weeks/months are often
needed to see dramatic improvement If there is only temporary but complete relief following injections, improvement may be
seen with excision of the painful area of the scar along the neuroma. If there is no improvement following injection, removal
of the scar is unlikely to be effective.

- EMLA (eutectic mixture of local anesthetics: 25me lidocaine. 25me nrilocaine ner ml water) annlication orior to sureerv
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has been shown to decrease the need for post-operative analgesics, and the incidence/intensity of chronic pain. Since post-
operative pain is associated with continuous firing of nervous system from the wound area and axillary lymph nodes,
analgesic drugs are needed until the wound heals. Further confirmatory studies on EMLA are needed.

- For otherwise intractable pain, the following may be used as a last resort. There are a variety of options depending on the
circumstance and personal need to control suffering:

a)thoracic sympathectomy

b)intermittant corticosteroid or anesthetic injections into the epidural space

c)implantable spinal cord stimulators

d)regional nerve blocks or neurolytic agents (alcohol)

e)sacrifice nerves (surgical)

It should be noted that narcotics have been shown as ineffective against chronic neuropathic pain, and generally

results in dependency.

Adjunctive Therapy
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In addition to pharmacologic treatments, several studies have shown the importance of adjunctive therapies to improve the
physical and psychological health of women diagnosed with PBCPS. Acupuncture, for example, was shown to significantly
increase the range of arm motion, and reduce pain following axillary dissection. £ Other suggested modalities include:

- Guided imagery training

- Biofeedback

- Physical therapy to prevent "frozen shoulder" syndrome as a result of inadequate movement

- Psychological counseling has also been shown as effective: improvements in both comfort and function were seen
when patients underwent behavior therapy in addition to their medication. By consulting with

psychologists/psychiatrists trained in chronic pain syndromes, these patients were able to address the psycho-
emotional component in the limbic pain reinforcement pathways.

Aggravating and Alleviating Factors
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Several studies used retrospective questionnaires and telephone interviews to evaluate symptoms from women who had
undergone mastectomies and axillary node dissections. %, X All women interviewed were diagnosed with PMPS. Women
noted the symptoms influencing their quality of life, noting adverse or alleviating effects. One study concludedthe need for
clinical trials evaluating the effectiveness of nonpharmacologic or cognitive behavioral therapies in alleviating mild to
moderate PMPS.

Aggravating 4 1! Alleviating ¢,
1) 62% | overuse of arm 1) 51% | medication
2)59% | lifting arm 2)49% | rest
3)42% | straining 3)46% | heat
4)38% | sudden movements 4)22% | exercise

massage; stocking;

5)16% | cold D) 19% | 1ying down
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misc.: clothing, weather,

6) 14% stress, swelling

6) 11% | misc.: prayer, alcohol, no bra

7) 13% | coughing 7) 3% ice

lack of movement;
8) 11% | pressure on arm;
prolonged standing

Summary
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The importance of educating both caregivers and breast cancer patients regarding surgery and therapy-induced PBTPS cannot
be overemphasized. Through proper surgical technique, minimizing invasive procedures, using adequate analgesics during
and after therapy and encouraging women to take part in their recovery, we hope to reduce the incidence of PBSPS. Further
research to unravel the conflicting results regarding surgical techniques, patient ages and post-treatment recovery remains to
be done. Furthermore, discovering appropriate pharmacologic and integrative therapies for those women who do suffer from
chronic pain and resulting consequence to quality of life can only benefit the 200,000-400,000 women currently enduring
symptoms of PBSPS.
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