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a b s t r a c t 

Background: Post-mastectomy pain syndrome (PMPS) is a known 

debilitating surgical complication. While research on prevention, 

risk factors, and treatments have been conducted, there remains no 

cohesive treatment paradigm. The aim of our study is to synthesize 

the existing evidence on PMPS treatment, which may facilitate the 

implementation of standardized, effective management strategies. 

Methods: Using Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis (PRISMA) guidelines, a comprehensive search 

was developed and translated for MEDLINE, Cochrane Library, EM- 

BASE, CINAHL, PsycINFO, Web of Science, and ClinicalTrials.gov. The 

databases were searched using a combination of free terms, phrase 

searching, and database-specific controlled vocabulary related to 

PMPS. All unique records were by two independent reviewers. Pub- 

lications on chronic ( > 3 months duration) pain after breast cancer- 

related surgery were included. Limited case series, case reports, 

and editorials were not included. 

Results: A total of 3402 articles from the years 1946–2019 re- 

sulted from the literature search after deduplication. Twenty-seven 

articles met final inclusion criteria for analysis, which revealed 10 

major treatment modalities: fat grafting, neuroma surgery, lym- 
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phedema surgery, nerve blocks and neurolysis, laser, antidepres- 

sants, neuromodulators, physical therapy, mindfulness-based cog- 

nitive therapy, and capsaicin. 

Conclusions: In this review, we present a comprehensive assess- 

ment of the treatments available for PMPS that may help guide 

breast surgeons and reconstructive surgeons to employ the most 

effective treatment strategies for these patients. This review sup- 

ports the importance of multimodal, multidisciplinary care in im- 

proving the management of PMPS. 

© 2021 The Author(s). Published by Elsevier Ltd on behalf of 

British Association of Plastic, Reconstructive and Aesthetic 

Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Over 1.7 million new cases of breast cancer are diagnosed every year in women worldwide. 1 In

he United States alone, an estimated 276,480 new cases of invasive breast cancer will be diagnosed

n women in 2020. 2 Approximately, 25–60% of these women will suffer from chronic pain after breast

ancer-related surgery. 3 , 4 Chronic pain after breast cancer surgery was originally reported by Wood in

he 1978 paper “Intercostobrachial nerve entrapment syndrome.”5 Now, “Post-mastectomy pain syn-

rome (PMPS),” has become the main term to represent chronic pain persisting for at least 3 months

fter breast cancer-related surgery. 6–8 

Management of PMPS is often ineffective, and no gold standard treatment guideline exists. Inter-

entions to treat neuropathic pain range from medical, surgical, to alternative medicine modalities.

dentifying the most effective available treatments will guide pain management for breast cancer pa-

ients as well as reveal potential areas warranting further research and development. In 2017, a sys-

ematic review on treatment modalities for PMPS found 5 treatment modalities in the literature. 9

owever, the recent advances in peripheral neuroma surgery, nerve blocks, and alternative modal-

ties to treat chronic neuropathic pain warrant further investigation of their reported roles in post

reast cancer surgery-related pain syndromes. The primary aims of this review are to identify the

eported treatment modalities for chronic pain after breast cancer-related surgery and to assess the

utcomes of these available treatments. An updated comprehensive review of the available treatments

or chronic pain after breast cancer procedures will help guide optimal care for these patients. 

aterials and methods 

This systematic review was designed using the Preferred Reporting Items for Systematic Reviews

nd Meta-Analysis (PRISMA) guidelines. 10 The protocol for the systematic review is registered with

he National Institutes of Health Research database PROSPERO (ID = CRD42020153425). 

iterature search 

The review team worked with a research librarian (ABW) to design and conduct a formal system-

tic review of seven bibliographic databases to capture all pertinent articles specific to treatments

or chronic pain after breast cancer-related surgery. The search was conducted using a combination

f free terms and database-specific controlled vocabulary in MEDLINE (PubMed), the Cochrane Li-

rary databases (Wiley), EMBASE (Elsevier), CINAHL Plus with Full Text (Ebsco), PsycINFO (Ebsco), Web

f Science (Clarivate), and ClinicalTrials.gov. The results were exported to EndNote and underwent a

ulti-pass deduplication process. All unique records were then uploaded into Rayyan for screening

y the review authors. Publication sources include online bibliographic databases, clinical trials, key
98 
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ournals, and references of eligible studies and review articles were reviewed to include studies not

reviously captured by the original search terms. An example of the search strategy for PubMed is

rovided in Appendix A. 

election criteria 

Included in the data analysis were full text, original articles reporting outcomes for specific treat-

ent modalities for chronic pain after breast cancer-related surgery. Definitions of the terms “chronic

ain” and “breast cancer-related procedures” were critical in creating the selection criteria (Appendix

). Randomized controlled trials (RCTs), case–control, and case series studies with greater than 5 pa-

ients were included. Human studies and English language publications were included. There was no

ime period restriction. 

Excluded from the data analysis were abstracts without full-text publication, book chapters, books,

heses, unpublished/incomplete clinical trials, and non-scientific articles. Scientific articles with low

uality of evidence, such as case reports, expert opinions, and small case series ( < 5) were excluded.

ollow-up periods less than 1 month were excluded. Non-English language articles without available

nglish translation were excluded. Animal studies were excluded. 

tudy Appraisal and Data Extraction 

Articles captured by the search strategy were uploaded by the research librarian (ABW) to the

ayyan free online database. 11 Two independent blinded reviewers screened the articles found in the

iterature search. Any conflicts were discussed between the reviewers, and when could not be resolved

etween the two reviewers, were settled by the senior author (MFE). After the initial screen was

nished, the same two independent blinded viewers performed a screen of the full texts (included

rom screen 1) using EndNote. 12 The articles that met inclusion criteria from the second screen were

ncluded in the final analysis. 

Data extraction included treatment modality type, study design, total patients, follow-up time, out-

ome metrics used, and major outcome conclusions from the studies. Primary outcomes were limited

o patient-reported pain characteristics, both quantitative and qualitative, shoulder range of motion

when indicated), and quality of life (QOL) scores. Treatment-specific details, such as technique and

rotocols, were also reported. 

ata Analysis 

Due to heterogeneity of studies included, a thematic analysis of each treatment modality was con-

ucted. Data points from the articles were organized on Microsoft Excel spreadsheets. 13 

esults 

A total of 3490 articles from the years 1946–2019 resulted from the literature search after dedu-

lication. After two rounds of screening, 27 articles were included and were categorized by treatment

odality ( Figure 1 ). Ten unique treatment modality groups were identified with a range of reported

utcomes ( Table 1 , list of included articles ). 

at Grafting 

Three articles evaluating the effectiveness of autologous fat grafting in PMPS patients met the in-

lusion criteria, with a combined total of 205 patients and a mean follow-up time of 10 months across

he three studies. 14–16 One study was an RCT, while the remaining two studies were non-randomized

rials. Among the treatment modalities reviewed, autologous fat grafting had among the highest level

vidence supporting its effectiveness in treating PMPS. 
99 



A
.G

.
 C

h
a

p
p

ell,
 S.

 Y
u

k
sel,

 D
.C

.
 Sa

sso
n
 et

 a
l.
 

JP
R

A
S
 O

p
en

 3
0
 (2

0
2

1
)
 9

7
–

10
9
 

Table 1 

Included articles identified from our search strategy with main data points extracted for the systematic review 

Treatment Modality Reference Level of Evidence, 

Design 

N (# 

patients) 

Follow-up 

(mo.), Avg. 

(Range) 

Findings 

Fat Grafting Caviggioli et al., 2011 14 II, nonblinded RCT 98 13 (12–15) Fat graft significantly reduced VAS score compared with 

control (p = 0.0005). 28/34 treated patients stopped 

analgesic therapy. 

Maione et al., 2014 15 II, nonblinded RCT 92 10 (9–12) Fat graft significantly reduced VAS score compared with 

control (p < 0.005). 

Juhl et al., 2016 16 II, nonblinded RCT 15 6 Fat graft significantly reduced VAS score (p < 0.001), 

improved QOL, improved quality of scar, and reduced 

NPSI score compared with control. 

Peripheral Nerve 

Surgery 

Broyles et al., 2016 17 IV, retrospective case 

series 

7 16.5 (1–48) 4 patients—“excellent,” 1 patient—good,” 2 

patients—“poor” self-reported pain reduction 

Ducic et al., 2006 19 IV, retrospective case 

series 

5 8.7 (2–20) 3 patients—total resolution of pain, 1 patient—50% 

resolution, 1 patient—no relief 

Wong, 2001 18 IV, retrospective case 

series 

5 48 4 patients—total resolution of pain, 1 patient—continued 

pain in distribution of intercostobrachial nerve 

Lymphedema 

Surgery 

Becker et al., 2008 20 IV, case series 6 21 (13–38) Neuropathic pain disappeared immediately after surgery. 

Upper limb lymphedema resolved in five patients. All 

patients stopped pain medication. 

Nerve Blocks and 

Radiofrequency 

Neurolysis 

Hoseinzade et al., 2008 ∗ 21 II, prospective 

randomized 

comparative study 

60 3 Gabapentin group had significantly lower pain scores (p 

< 0.001), but lower QOL scores compared with 

SGB + bupivacaine group. 

Abbas et al., 2011 22 II, prospective 

randomized 

comparative study 

50 3 Anterior paratracheal fluoroscopic SGB group and oblique 

fluoroscopic SGB group both had significantly decreased 

VAS, daily morphine consumption (p < 0.05), and areas 

of allodynia. Oblique group had fewer side effects. 

Abbas et al., 2018 25 II, prospective 

randomized 

controlled trial 

80 6 TRF significantly reduced VAS score (p < 0.001), 

improved functionality, and decreased rescue analgesia 

use compared with PRF. 

Fam et al., 2018 24 IV, prospective case 

series 

100 6 PRF + steroid injection significantly decreased VAS scores 

(p = 0.0057) and improved QOL. 

Kirvela et al., 1992 23 IV, retrospective case 

series 

10 5 Pain relief after 88% of PVBs lasted < 1 month, pain relief 

after 6% of PVBs lasted > 5 months 

( continued on next page ) 
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Table 1 ( continued ) 

Treatment Modality Reference Level of Evidence, 

Design 

N (# 

patients) 

Follow-up 

(mo.), Avg. 

(Range) 

Findings 

Cutaneous Laser 

Therapy 

Ebid et al., 2015 26 I, double-blinded RCT 61 3 Laser therapy significantly decreased VAS scores 

(p = 0.0021), increased shoulder ROM, and improved QOL 

compared with placebo. 

SNRIs and TCAs Kalso et al., 1996 27 I, double-blinded 

randomized 

cross-over study 

15 4 Amitriptyline significantly reduced pain in arm (p < 0.01) 

and around breast scar (p < 0.05) compared with 

placebo. Patients experienced significant adverse effects. 

Tasmuth et al., 2002 28 I, double-blinded 

randomized 

cross-over study 

13 10 Venlafaxine significantly reduced average pain (p < 0.05) 

and maximum pain intensity compared with placebo. 

Neuromodulators Vilholm et al., 2008 29 I, double-blinded 

randomized 

cross-over study 

25 4 Levetiracetam had no effect on pain. 

Patarica-Huber et al., 2011 31 II, prospective 

randomized 

comparative study 

75 1.5 Multimodal therapy group 

(gabapentin + NSAID + morphine) had better initial pain 

control than gabapentin or gabapentin + NSAID groups 

(p = 0.000). No intergroup difference in pain control at 6 

weeks. 

Hoseinzade et al., 2008 ∗ 21 II, prospective 

randomized 

comparative study 

60 3 Gabapentin group had significantly lower pain scores (p 

< 0.001), but lower QOL scores compared with 

SGB + bupivacaine group. 

Kaur et al., 2019 30 IV, prospective 

open-label 

single-arm study 

35 7.6 Pregabalin significantly reduced VAS score (p = 0.001) 

and improved QOL at end of 2 months; 83% of patients 

had pain relief. 

Topical Medication 

Therapy 

Watson et al., 1992 72 II, RCT 23 (10–36) Topical capsaicin significantly reduced VAS score for 

jabbing pain and overall pain relief scales compared with 

placebo (p < 0.05). No difference in VAS for steady pain; 

62% of treated group had 50% or better improvement in 

pain. 

( continued on next page ) 
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Table 1 ( continued ) 

Treatment Modality Reference Level of Evidence, 

Design 

N (# 

patients) 

Follow-up 

(mo.), Avg. 

(Range) 

Findings 

Fallon et al„ 2015 73 IV, prospective case 

series (uncontrolled 

proof-of-concept 

open-label trial) 

12 1.5 1% menthol cream improved total pain scores in 82% of 

patients (p < 0.001) and reduced pain scores by 30% in 

50% of patients. 

Watson et al., 1989 74 IV, prospective case 

series 

14 6 86% of patients had reduced pain 1 mo. after topical 

capsaicin treatment; 57% of patients had good or 

excellent response; 50% of patients had good pain relief 

at 6 mo. 

Dini et al., 1993 75 IV, uncontrolled 

open-label trial 

19 3 85% of patients had good pain relief 3 months after 

topical capsaicin treatment. 

Physical Therapy De Groef et al., 2018 32 I, double-blinded RCT 50 12 Myofascial techniques significantly reduced VAS scores in 

arm at 3 months compared with control group 

(p = 0.046). 

Cantarero-Villaneuva et al., 

2012 34 

I, double-blinded RCT 65 2 Water physical therapy group had significantly reduced 

shoulder/axillary pain (p = 0.046) and active trigger 

points compared with control group. No changes in 

widespread pressure pain hyperalgesia found. 

Ammitzboll et al., 2019 33 I, double-blinded RCT 158 12 Progressive resistance training did not reduce pain. 

Rangon et al., 2018 35 I, double-blinded RCT 20 2 Ischemic compression + kinesiotherapy group had 

increased pressure pain threshold over myofascial trigger 

points compared with kinesiotherapy group (p < 0.05). 

Cognitive Therapy Johannsen et al., 2016 49 II, RCT with waitlist 

control 

129 6 Cognitive therapy group had significantly reduced pain 

intensity (p = 0.002), improved QOL, and reduced 

nonprescription pain medication use compared with 

control group. 

RCT = Randomized controlled trial 

VAS = Visual Analog Scale 

QOL = Quality of life 

NPSI = Neuropathic pain symptom inventory 

SGB = Stellate ganglion block 

TRF = Thermal radiofrequency 

PRF = Pulsed radiofrequency 

PVB = Paravertebral block 

ROM = Range of motion 
∗ Included in two categories 

1
0

2
 



A.G. Chappell, S. Yuksel, D.C. Sasson et al. JPRAS Open 30 (2021) 97–109 

Fig. 1. PRISMA-P flow diagram demonstrating the method of identifying articles for the systematic review 
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eripheral Nerve Surgery 

Somatic pain from entrapment or irritation of intercostal nerves is a common cause of chronic pain

n post-mastectomy patients. Three separate, case series devoted to surgical treatment met the inclu-

ion criteria. 17–19 A total of 14 patients were followed for an average of 24 months after intervention.

n all the articles, the intercostal nerve(s) causing pain was noted and confirmed using a diagnostic

erve block. Neuroma excision was performed with(out) muscle implantation. In total, more than 80%

f patients treated described partial or complete relief of their pain. 

ymphedema Surgery 

One article met inclusion criteria that discussed the outcomes of microsurgical lymph node trans-

lantation on chronic pain after breast cancer-related surgery. 20 The study presented is a case series of

 women with average follow-up of 21 months. The surgical technique involved scar release, followed

y identification of the posterior circumflex lymphatics. Lymph nodes were harvested in the inguinal

egion and transplanted in the axillary region. They found that neuropathic pain resolved acutely after

urgery and pain resolution persisted at long-term follow-up. Lymphedema symptoms also improved,

pecifically breast edema resolved in 2/3 patients and upper limb lymphedema resolved in 5/6 pa-

ients. 
103 



A.G. Chappell, S. Yuksel, D.C. Sasson et al. JPRAS Open 30 (2021) 97–109 

N

 

t  

s  

s  

t

 

o  

a  

b  

w  

i  

(

C

 

m  

w  

t  

f  

t  

d

S

 

p  

o  

e  

w  

w  

p

 

t  

r  

l  

a

N

 

p  

a  

p  

T  

f  

a  

g  

fi  

s

 

t  
erve Blocks and Radiofrequency Neurolysis 

Five studies on nerve blocks and neurolysis techniques met inclusion criteria. 21–25 Areas of in-

ervention focused on the sympathetic nerves (stellate ganglia) and dorsal spinal nerves. 21–23 Three

tudies investigated blocks; the remaining two studies investigated radiofrequency ablation. 24 , 25 These

tudies were grouped under one category as they involve perineural treatment techniques, as opposed

o direct surgical management. 

Combining the studies yielded a total of 300 post-mastectomy patients with an average follow-up

f 4.6 months after the study intervention. Three studies were prospective randomized comparative,

nd two were case series with 10 and 100 patients. Thoracic paravertebral blocks showed immediate

ut short-term ( < 1 month) pain relief in 99% of patients. 23 The case series of 100 patients who under-

ent pulsed radiofrequency (PRF) and steroid injection (targeting T2 and T3 dorsal root ganglia) for

ntercostal brachial neuralgia post-mastectomy demonstrated that 6-month mean visual analog scale

VAS) for pain significantly decreased and QOL increased significantly (p < .001). 24 

utaneous Laser Therapy 

A single article on the long-term effect of pulsed high-intensity laser therapy (HILT) in the treat-

ent of PMPS met inclusion criteria. 26 This study is a double-blind RCT of 61 subjects, 30 treated

ith HILT and a routine physical therapy (PT) program, and 31 treated with placebo HILT and a rou-

ine PT program. HILT consisted of 15-minute treatments with an Nd:YAG laser three times per week

or 4 weeks. The areas scanned with the laser were in the affected breast, axilla, and upper arm. Af-

er 3 months, the treatment group had significantly (p < 0.05) increased shoulder range of motion,

ecreased VAS scores, and improved QOL scores. 

SNRIs and TCAs 

Two studies evaluating the efficacy of antidepressants met the inclusion criteria, with a total of 28

atients and mean follow-up time of 10 weeks. 27 , 28 Both studies were randomized double-blind cross-

ver studies with a 2-week washout period between placebo and treatment. In the first, Kalso et al.

valuated the effectiveness of amitriptyline, a tricyclic antidepressant (TCA) in 15 patients. 27 Patients

ere evaluated at 2 and 4 weeks from the beginning of treatment with either drug. Amitriptyline

as shown to significantly relieve neuropathic pain in the arm and around the breast scar, with 8/15

atients showing more than a 50% decrease in pain intensity. 

Tasmuth et al. investigated the efficacy of venlafaxine, a selective serotonin norepinephrine reup-

ake inhibitor (SSNRI) on neuropathic pain following treatment of breast cancer in 13 patients. 28 Pain

elief was significantly better during venlafaxine treatment (p < 0.05), with 11/15 patients having at

east 50% pain relief. Further, maximum pain intensity was significantly lower on the maximum toler-

ted dose of venlafaxine compared with placebo (p < 0.05). 

euromodulators 

Four articles on the efficacy of neuromodulator medications for chronic post breast cancer surgery

ain met inclusion criteria. 21 , 29–31 The mean follow-up period across all four studies was 3.3 months

nd a total of 195 subjects were enrolled. One study was a randomized cross-over study, two were

rospective comparative studies, and one was a prospective case series with 35 patients. 21 , 29–31 .

he two prospective comparative studies compared the effects of gabapentin with other treatments

or chronic post-mastectomy pain. In one study, gabapentin in combination with a non-steroidal

nti-inflammatory drugs (NSAID) and morphine was shown to have better initial pain control than

abapentin alone or gabapentin + NSAID regimens. 31 After 2 weeks of treatment until the 6-week

nal follow-up, all three drug regimen groups had > 50% pain relief (p < 0.0 0 01), and there was no

ignificant intergroup difference (p > 0.05). 

The single-arm, open-label prospective study of 35 patients examined the effect of pregabalin in

he treatment of chronic post-mastectomy pain. 30 The results demonstrated that pregabalin signifi-
104 
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antly reduced VAS scores compared with baseline at 1 and 2 months of follow-up, and QOL signifi-

antly improved. 

opical Medication Therapy 

Four studies evaluating the impact of topical agents on PMPS. The combined total number of par-

icipants was 74 and the mean follow-up time was 10 months (range < 1 month–30 months). Three

f these articles focused on topical capsaicin, one of which was an RCT and the remaining two were

ase series. Watson et al. demonstrated that use of 0.075% capsaicin cream three times daily led to a

ignificant reduction in jabbing/sharp pain sensations (p = 0.001) and overall pain levels (p = 0.03). 9 

hysical Therapy 

Four blinded RCTs testing the benefits of various forms of PT on PMPS met the inclusion crite-

ia. 32–35 Combining the studies yielded a total of 294 patients, with a mean follow-up time of 28

eeks. PT in addition to myofascial therapy, and 8-week water PT, both demonstrated significant im-

rovements in regional pain scores. 

ognitive Therapy 

One randomized clinical trial studying the effect of mindfulness-based cognitive therapy (MBCT)

n PMPS was included in this analysis. 36 The study followed 129 women with PMPS for 6 months.

atients were randomized to either 8 weeks of MBCT or a waitlist-control arm. Patients undergoing

herapy showed significant and sustained reductions in pain intensity (p = 0.002), including within

he neuropathic pain subscale (p = 0.036). 

iscussion 

The results of this systematic review of seven major databases for original articles on the treat-

ent of PMPS yielded 27 articles, which presented 10 unique treatment modalities. From this list, we

ategorized treatment groups based on their pathophysiologic targets. These targets are both centrally

nd peripherally mediated. Central targets alter the faulty neurotransmission and secondary learned

ehaviors. Peripheral targets include the distal sensory nerves and their altered course in the axilla

nd chest wall. These nerves are susceptible to iatrogenic injury and external, scar-mediated compres-

ion. 

edical, psychiatric management (gabapentin, pregabalin, amitriptyline, venlafaxine, capsaicin, and CBT) 

Peripheral nerve injury during surgery can lead to cortical changes, known as central sensitiza-

ion, involved in persistent post-surgical neuropathic pain. 37 Gabapentin, amitriptyline, and venlafax-

ne were found to offer pain relief for breast cancer patients with chronic pain, by targeting cen-

ralized pain pathways. Gabapentin inhibits neuropathic pain through enhancement of GABA activity

nd decreasing excitable synaptic transmission targets. 38–40 Key mechanisms of TCAs and SSNRIs in

europathic pain inhibition are 1) reuptake inhibition of noradrenaline, 2) noradrenaline inhibition of

europathic pain via α2 -adrenergic receptors in the dorsal horn of the spinal cord, and 3) altering

oradrenaline levels in the brainstem. 41–46 

Of the topical treatments studied, capsaicin appears to be the most promising. Capsaicin’s mech-

nism of action is reported to be through the attenuation of cutaneous hypersensitivity through a

rocess described as “defunctionalization.”47–49 Adverse side effects from the ointment, such as new

urning sensations were commonly reported, which may explain its apparent lack of popularity. 

Behavioral cognitive therapy is theorized to target centralized pain centers, as one RCT included

ound a significant decrease in pain intensity that persisted over time. 36 The mechanism of cortical

euromodulation through mindfulness-based therapies has been well studied. Leading explanations

or its effect are through reducing expectations of pain and attenuating psychological and neural pro-

esses. 50 , 51 
105 
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aravertebral blockade, neurolysis 

Non-surgical methods to address peripheral nerve pain include blockade or neurolysis of C7–T4

tellate ganglions, or PRF of T2–T3 dorsal root ganglia. 22 , 24 , 25 Thoracic paravertebral blocks achieve

mmediate but short-term pain relief ( < 1 month). PRF with steroid injection showed an initial slower

esponse but longer lasting (6 months) relief. The timing and duration of PRF effects are likely neuro-

odulatory, due to thermal damage altering synaptic transmission. 52–54 Blocks may be useful in cases

here immediate pain relief is needed, whereas PRF may offer less profound, but longer term relief.

either are shown to be curative. 

ainful Neuroma 

Peripheral nerve injury can lead to aberrant growth and painful neuroma formation. Nerves at

igh risk of traction and/or laceration injury at the time of mastectomy are the intercostal brachial

utaneous nerve (ICBN), long thoracic, thoracodorsal, lateral branches of the intercostals, lateral, and

edial pectoral nerves. The results from our review indicate that the surgical technique of neuroma

xcision and implantation can provide long-term relief from chronic neuropathic pain. 17–19 

car Management (fat transfer, laser, lymphatic surgery) 

Abnormal scarring, such as scar contracture and subcutaneous fibrous adhesions, are recognized

s adverse outcomes may be treated. This phenomenon can be exacerbated by axillary node dissec-

ion and adjuvant radiation. Not only does contracture lead to stiffness and decreased mobility, but

lso may compress local peripheral nerves. The promising results from Level I/II fat grafting stud-

es support its use for neuropathic pain relief in breast cancer patients at high risk for scar con-

racture. 14–16 However, it remains uncertain if the mechanism of pain relief from fat grafting is scar

elease which increases suppleness of tissue and decompresses peripheral nerves, and/or stem cell

odification. A recent meta-analysis revealed that breast reconstruction does not increase the inci-

ence of post-mastectomy chronic pain, however, the study did not account for reconstructive type. 55

nother study demonstrated that mastectomy alone versus immediate reconstruction (implant or au-

ologous), did not have a difference in chronic pain outcomes. 56 High-powered comparative studies

n chronic pain outcomes from patients with autologous reconstruction versus no reconstruction and

mplant-based reconstruction would further elucidate this question. 

The successful pain relief outcomes from one laser study can be regarded similarly to the results

rom fat grafting. 26 Treating the skin with a non-ablative laser may release scar contractures through

timulation of the local inflammatory response which increases blood flow, vascular permeability and

ell metabolism. 57 , 58 Laser therapy may also directly affect local peripheral nerves through a laser

nduced neural block that causes change in nociception. 59–61 While the only study included was an

CT, definite conclusions are unable to be reached with one study. 

The case series that demonstrated the potential use of lymph node transplantation in treatment

f chronic pain and lymphedema after breast cancer surgery also highlights the importance of scar

elease, nerve decompression, and increased perfusion to the region of pain. 20 Nerve decompression in

his setting is twofold, from local fluid accumulation and from scar contracture. Node transplantation

reats both of these factors, and likely explains the neuropathic pain relief. However, questions remain

egarding transplantation in patients with chronic lymphedema and pain. 62 

usculoskeletal dysfunction 

While PMPS is widely regarded to be a neuropathic disorder, it has been suggested that the mus-

uloskeletal system and myofascial pain may contribute to chronic post-operative pain syndromes. 63

uscle fibrosis and increased motor nerve excitability, secondary to inflammation, can create myofas-

ial trigger points (TrPs). 64–66 Active TrPs have been found in multiple muscles in patients with PMPS,

ut not in healthy controls. 72 
106 
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PT programs utilizing strengthening exercises and massage are effective for improving shoulder

ain by reducing presence of TrPs. The results in our review support the role of PT in treating PMPS

atients experiencing neck and shoulder/axillary pain, and highlight the benefits of water exercises

hat allow patients to perform exercises they would be unable to perform on land. 32–35 

Involvement of the neuromuscular junction in chronic myofascial pain is also the basis of studies

esting the clinical benefit of botulinum toxin on persistent post-mastectomy pain. Botulinum toxin

 inhibits presynaptic release of acetylcholine and substance P, causing functional denervation of the

amaged muscle and blocking transmission of pain to the central nervous system (CNS). 67 , 68 However,

TX-A infiltration in the pectoralis major muscle did not show a clinical benefit in the only RCT. 69 

A limitation of this systematic review is reviewer bias. To minimize this bias, two independent re-

iewers screened all articles in the method supported by the PRISMA-P systematic review protocol. 70

nother limitation is that there are few studies of high-level evidence for each modality, which risks

ublication bias. This study aimed to present the existing evidence to guide treatment recommenda-

ions, but cannot establish guidelines. 

Finally, subgroup analysis was not feasible in our study population. Future studies should address

reatments tailored to a specific patient profile. 

onclusion 

Our comprehensive assessment of the treatments available for chronic pain after breast cancer-

elated surgery demonstrates diverse modalities that may reliably provide pain relief. No one solution

s fail proof or without its side effect profile. The data support the role of progressive, multidisci-

linary management for this select patient population. Future studies are warranted to investigate an

lgorithm-based, multimodal therapy protocol for chronic pain after breast cancer-related surgery. 
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